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reorpadueii, pU3NOIOTUCH U ITOJTOTUEH, PA3TMYHBIMU BOIIPOCAMH YKOJIOTHH U
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The volume contains the scientific program and abstracts of the communications
presented on the VIII congress of the A.M. Nikolsky Herpetological Society (NHS)
of the Russian Academy of Sciences «Current herpetological research in Eurasiay,
which took place on the Zvenigorod Biological Station of the Lomonosov Moscow
State University on October 3-9, 2021. The volume includes 146 communications
by 315 authors representing 113 scientific and nature conservation organizations
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the current problems of herpetology and covers a wide spectrum of questions on
taxonomy, phylogeny, morphology, paleontology, distribution, biogeography, physi-
ology, behavior and various aspects of ecology and conservation of amphibians and
reptiles of Eurasia.
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NPEAUCITIOBUE

B 2021 rony ncnonusiercst 30 siet ['eprierosornyeckomy oo1ecTsy uMeHn A.M.
Huxonsckoro npu Poccutickoit Akanemun Hayk. Ono crano npeemuuxoM Beepoc-
cuiickoro repreronorundeckoro komutera npu HayuHom cosetre AH CCCP, xotopoe
6110 coznano B 1962 1. Ceituac obmmectBo 00beannsier 301 nelicTBUTENLHOTO Uiie-
Ha u3 10 pasnuunbix rocyaapcts. Cpenu Hux 107 kaHARAATOB U 22 JOKTOPOB HayK.

Bocemoti cwe3n Iepreronorudeckoro obmectBa uMeHn A.M. Hukomabckoro
«CoBpeMeHHbIE repHeToIOrnuecKue uecnenoBanust EBpasumy ctai npogokeHueM
TpajulUil OTEUECTBEHHON TepreTONIOrNYeCKON HAyKH, CIOKUBIINXCA B COBETCKUI
TIepUOoJI, ¥ TIpoles Ha 0a3e 3BEHUTOPOICKOI OHOIOrHYeckol cTaHIIMK MOCKOBCKO-
r'0 FrOCyAapCTBEHHOr0 YHUBepcuTera uMeHu M.B. JlomoHoCOBa.

B coserckuii nepuon Bcepoccuiickuii reprneTonornyeckuii KOMUTET MPOBEI
ceMb Bceecoto3HbIX reprieTosornyeckux konpepennuuii. Onu npounut B JleHunrpase
(B 1964, 1969, 1973 n 1977 rr.), Amrxabaze (1981 r.), Tamkenre (1985 ) u B Kuese
(1989 ). KondepeHnnm KOHCOIUANPOBAIN YIaCTHUKOB U CHITPAIIN BaXKHYIO POJIb B
0OMEHE OIIBITOM I10 M3yUYEHHUIO 3eMHOBOHBIX U IpecMbIkaronuxcs CCCP u pa3su-
THY TEPIETOJIOTUYECKUX nccienoBannii B ctpane (dapesckwuii, 2001). Marepunassl
9THX KOH(pEpPEHINH ObLIN OITyOIMKOBAHBI B IECTH TeMaTHYeCKHX cOopHuKax «Bo-
IIPOCHI TEPIIETOJIOTHIY. Marepralibl HepBoii KOH(PEPEHIINH HEe N3/1aBaIUCh.

[ocne storo yxke ['epneronormueckoe obmecTBo uMeHH A.M. Hukomabckoro
MpOBEJIO emie ceMb che3noB: B [lymmno-Ha-Oxe (2000, 2006, 2015 rr.), CaHKT-
[erepOypre (2003 r.), Kazanu (2009 r.), Muncke (2012 r) u B Maxauxaie (2018 r).
Onnako «Bonpockl repreTosorumy MmyOIrKOBaINCh TOJBKO MOCIE YEThIPEX Che3-
noB (B 2001, 2008, 2011 u 2012 rr.). Marepuansl Tpex Che3I0B (BKIIOYAIOLIHNE
HEKOTOpBIE CTaThbM aBTOPOB) OBLIM pa3MeNIeHbI B COOPHHKE, OIyOIMKOBAHHOM IO
utoram 12ro che3na EBpomnetickoro repreronornyeckoro odmectsa (Herpetologia
Petropolitana, 2003 1.), ¥ B TeMaTH4eCKUX BBIITyCKaX NEPHOJMUECKHX JKYPHAIOB (B
«Becrauke Cankr-IlerepOyprckoro yHuBepcurera» u «l3BecTusi BhICIINX y4deO-
HBIX 3aBejeHui. [loBomkckuil pernon. EctectBennsle Hayku»; 2016 n 2019 rr,, co-
OTBETCTBCHHO)..

COopHuk «Bompocs! reprieTosorum» mnpeacTaBisier codoii cBoeoOpasHylo Te-
MaTHYECKYIO0 PETPOCIEKTUBY IepHeToIOTHYeCKUX UcclenoBaHuil B Poccun u co-
MIPE/ICIBHBIX CTPaHax, a Takxke crenuduiyecknii «npoduiiby Xapakrepa MpoBOIH-
MBIX B TeKyIee Bpems padoT (AHaHbeBa, 2016), 4TO HEBEPOSITHO BaXKHO JJISl HCTO-
pun Hayku. B cBsa3u ¢ atum Oprromurer Bockmoro cbesna pemms npopokKuTh
TPaJUILUIO U3IaHUsI MaTepUaJIOB B BUJIE COOpHHKA «BOMpocs! repreTonorum.
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Ecnu B npeblIyinX U31aHusIX IPOCIICKUBAIIOCH JOMUHUPOBAHUE HKOJIOTHYE-
cKux 1 Mopdosornyeckux uccienoBannii (Ananbesa, 2016), To ceifyac TeHACHINS
HECKOJIbKO N3MEHWIIACh: PAOOTHI 110 CUCTEMATHKE, (PUIIOTEHUH U BU000pa30BaHUIO
CMECTHIIH MOP(OJIOrNYECKyI0 TEMAaTHKY UCCIIE0BAHUI, HO C TEM XKe Ipeoliia aHu-
€M JKOJIOTMYECKUX PadoT.

3a mepuos MeXAy TOCIEIHUMHU ChE3AaMU I10]] 3THI0H 00IecTBa ObIIIO Mpo-
BEJICHO €llIe HECKOJIbKO 3HauMMbIX Meporpusithid. B nexabpe 2018 u 2019 rr. B
3oonoruueckom uHcTUTyTe PAH cocrosmucs Bropele u TpeTbu uTeHus namsartu
Wnbn Cepreesuya [lapesckoro. Kpome Toro, wieHsl o0miecTBa MPHHSIIA y4acTHE
BO BTopoil MexayHapomHOH MONonekHO# KoHdepeHImu repreronoros Poccun
u conpenenbHbIX cTpaH «CoBpEeMEeHHasi repreTosIorHst: MpoOJIeMbl U ITyTH UX pe-
wenus» (Cankr-IlerepOypr, 2019 1) u MexyHapoaHOW HaydyHOH KOHQEpeHIHH
«3eMHOBOJIHBIE M NpecMbIKatomecs KazaxcraHa W CONpenesbHbIX TEPPUTOPHIY,
KOTOpasi OblIa MOCBSIIEHA FOOMIICIO TIOUeTHOTO YiieHa [ eprieToornyeckoro ooiie-
crBa umenn A.M. Huxosnbckoro 3ou Kapnosusr Bpymko (Anmarer, 2021 1.). Ha
6aze Ypanbckoro (heepanbHOrO YHHUBEpPCUTETA COCTOsIICS MextyHapoaHbIi (poc-
CHICKO-STIOHCKHI) cUMITO3uyM «[ HOpuIoreHes 1 mpooaeMbl IIMMHUHALIMN TEHOMa
(ExarepunOypr, 2019 r.). Kpome Toro, I'epnieronornueckoe o0OmecTBo 3a 3TOT Ie-
PHOJI BBIITYCTHIIO HECKOJILKO HOMEPOB KypHaia «COBpeMEeHHasi repreToIOTHs» U
JpYyrux myOnukannii, ”HpOopMaIys 0 KOTOPBIX ObliIa OTPaskeHa B OTYETHOM JI0KJIA/IC
[pesunenta odmecrsa b.C. TyHuesa.

AxryanpHas uMH(OpManMs O JEATeNBbHOCTH lepreroiornyeckoro oOIecTna
uM. A.M. Huxkonbsckoro npencrasieHa Ha opHUIHAILHOM BebO-caiiTe olliecTBa 1o
aznpecy http://www.zin.ru/societies/nhs/. Ha caiite obmiecTBa pa3MeIeHbl aHKCTHBIC
JIaHHBIC U KOHTAaKTHast MTH(OOPMaIHs ICHCTBUTENBHBIX WIEHOB | epreToIornieckoro
obuiecTsa.

Wndopmanmss o nposenenun u pesynsrarax VI cwesna Ieprietonmoruye-
CKOro oOIecTBa OMyOJMKOBaHA Ha BeO-caiiTe Mepompusatus mo azapecy https://
zvenigorod2021.ru/.

[IpencraBnennsle Marepuansl BitodatoT nporpammy VIII cvesna T'epnetorno-
rudeckoro odmecrBa numenu A.M. Hukonbckoro npu PAH, Te3ucsl 1okianos u 1mo-
CTEPHBIX COOOIIEHHUH, KOTOPBIE PACIIONIOKEHBI B aI()aBUTHOM TOPSIKE 110 (haMuiIH-
sIM aBTOPOB, a TaKKe aBTOPCKUI yKa3aTelb.
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AMO®UBUUN KAK BUOJTIOTMYECKUE MHOAUKATOPDI

O.P. ATUNIbOH-TYTBEPPEC

JlabopaTopus 6uonHamkaTopoB, iccrnenoBaTensckuii LEHTP
n BotaHnyeckun caa, ABTOHOMHBIN YHuBepcuteT Koayuna, Mekcuka;
david_aguillon@uadec.edu.mx

Amphibians as biological indicators

D.R. Aguillén-Gutiérrez

Laboratorio de Bioindicadores, Centro de Investigacion y Jardin Etnobiolégico, Universidad
Auténoma de Coahuila, México; david_aguillon@uadec.edu.mx

Abioindicator is an organism sensitive to environmental changes and, therefore, its absence
or scarcity indicates that there is some factor that is modifying the normal conditions of the
environment. Amphibians are excellent bioindicators for several reasons: they are sensitive
to contaminants such as heavy metals or pesticides, being a good model for endocrinological
or ecotoxicological studies, also, in some species a very representative number of individuals
can be obtained, since some frogs lay thousands of eggs, besides, it is relatively cheap to
keep them in the laboratory, they are easily manipulated (in general they do not represent
harm to people), do not require much space in captivity and in some species, their embryos
and larvae are transparent and large enough to be handled. An additional advantage for
amphibians is that they are vertebrates, so that the alterations or pathologies that affect their
development by adverse phenomena or contact with toxic substances can be compared
with human development.

Buounmukarop — OpraHu3M, YyBCTBUTCIIFHBIA K U3MCHCHHUSAM OKpPYKAIOMICH
CpeIbl, U, CICIOBATEIBLHO, Ero OTCYTCTBHE WM NE(UINT YKa3bIBaCT HA TO, YTO CY-
[IECTBYET KAaKOW-TO (haKTOp, M3MCHSIOIIUNA HOPMAJBHBIC YCIOBUS OKpPY>KAIOMICH
cpeapl. AMGUOUN SIBISIOTCS OTIMYHBIME OMOMHIUKATOPAMH TI0 HECKOJIBKUM IPH-
YHHAM: OHM YYBCTBHUTEJBHBI K 3arPSA3HUTEIISIM, TAKUM KaK TSDKEIJIbIC METaJUIbI WA
MECTHUIUIBI, ABISIFOTCS XOPOIISH MOJICIIBIO JIJISl SHIOKPUHOIOTHUCCKUX UITH IKOTOK-
CHKOJIOTHYECKHX HCCIIe0BaHui. HeKoTophie BUIBI JIATYIICK OTKIIAIBIBAIOT THICSIYN
SIAI, KPOME TOTO, X OTHOCHUTEIILHO JICHICBO CONEpKaTh B TabopaTopuu. ViMu sierko
MaHHITYJIMPOBaTh (B ICJIOM OHHM HE MPEICTABISIOT Bpela JJIs JIHOfCH), HE Tpely-
I0T OOJIBIIOTO TIPOCTPAHCTBA B CONCPYKAHUH, & Y HCKOTOPHIX BHIIOB UX SMOPHOHBI
U JIMYWHKH MPO3PAYHbl M JIOCTATOYHO BEIHKH JJIsl 00paboTKu. J[OMOTHUATEIEHBIM
MPEUMYIICCTBOM JijIsi aM(PUOUIA SIBISICTCS TO, YTO OHHU SIBJSIFOTCS [TO3BOHOYHBIMH,
TaK YTO M3MCHCHHUS WJIH TaTOJOTUH, KOTOPBIC BIUSIOT Ha X Pa3BUTHE B Pe3ysibTa-
TC HEOJArOMPUATHBIX SBJICHUI WM KOHTAKTa C TOKCHYHBIMH BEIIECTBAMH, MOXKHO
CPaBHHUTH C PA3BUTUCM UCIIOBCKA.

cTeHagoBoe coobLieHne
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HOBbIE AAHHBIE MO BUONOIrMn N 3KOJ1I0Irnmn
ORIENTOCOLUBER SPINALIS (PETERS, 1866) HA HOT'E
POCCUNCKOIO OANIbHEIO BOCTOKA

M.B. AKYNEHKO™, N.B. MACITOBA?"

'NanbHeBOCTOUHbIN beneparnbHbIi yHUBEpcuTeT, BnagneocTok; *animals06@bk.ru

2denepanbHbIi HayYHbI LEHTP Bruopa3Hoobpasusi HazeMHow GroTel BocTouHoii Asum 1BO

PAH, BnagmnsocTok; **irinarana@yandex.ru

New data on biology and ecology of the slender racer, Orientocoluber spinalis (Peters,
1866) in the south of the Russian Far East

M.V. Akulenko'™, I.V. Maslova?”

'Far Eastern Federal University, 690922 Vladivostok, Russky Island, Ajax Bay, FEFU Cam-
pus 10; *animals06@bk.ru

2 Federal Scientific Centre of the East Asia Terrestrial Biodiversity FEB RAS, 690022 Vladi-
vostok, Prospect 100-letya 159; **irinarana@yandex.ru

The slender racer, Orientocoluber spinalis (Peters, 1866), is one of the rarest snake species in
Russia. In 2020-2021 we recorded three O. spinalis specimens in the Pemzovaya Bay situated
in the Far Eastern Marine Reserve (the southernmost part of the Russian Far East). On July 14,
2020, two male slender racers were found there, and on July 14, 2021, we recorded a gravid
female. During the last 42 years there have been 10 reliable records of O. spinalis in total. Both
male racers were found under big stones not far from one another (in ca. 10—15 m) on a stony
coast of the Sea of Japan, near meadow-marshy plant communities and small hills with oak
forest. The female of O. spinalis was recorded near the guard post. Morphological characteristics
of the recorded specimens: male 1: L. — 754 mm, L. cd. — 243 mm, Ventr. — 176, Scd. — 89
pairs, W. — 57 g; male 2: L. — 610 mm, L. cd. — 240 mm, Ventr. — 186, Scd. — 87 pairs,
weight — 40 g; female (after the oviposition): L. — 622 mm, L. cd. — 215 mm, Ventr. — 190,
Scd. — 90 pairs, W. — 54 g. All specimens had 17 rows of Sq., and the paired anal plate. While
the female was temporally kept in a box prior to taking the measurements, it laid 10 eggs (total
weight of the clutch — 48.2 g). The average egg length — 33.9 (28.8-39.6) mm, width — 15.39
(13.0-18.6) mm. We offered to O. spinalis the subadult specimens of Pelophylax nigromaculatus
(Hallowell, 1861) and some year-old Gloydius ussuriensis (Emelianov, 1929) of about 200 mm
in length. Slender racers ignored the amphibians but all ate the Ussuri mamushi.

[Monocarsrit mono3, Orientocoluber spinalis (Peters, 1866), sBIsSeTCS OMHUM U3

CaMBIX peIKUX BHIOB poccuiickux 3Meil. BHecen B Kpacupie kaurn Poccrm (2001)
u [Ipumopckoro kpas (2005). B HacTosmee BpeMst apean TaHHOTO BHa BKITIOYAET
Cesepnrrii Kurait, Monronmro, Kopeiickuit momyoctpo, KOro-Bocrounsrii Kazax-
CTaH W KpaifHu#l 1or poccuiickoro lampHero Bocrtoka (Oyxra Ilem3oBasi, Fo>KHBIN
y4acTok J[aaThHEBOCTOYHOTO MOPCKOTO 3armoBenHuKka) (AHaHbeBa U np., 2004; Xa-
puH, 2011). Bug manonsydeH mo Bcemy apeary. OTCYTCTBYIOT JaHHBIE O €T0 pas-
MHOXXCHHH, TUTAHUH 1 SKOJIOTHH.

C 1979 . mo 2012 1. B Oyxte [lem30Bas ObIT0 OOHAPYKEHO BCETO 7 IK3EMILIS-

poB O. spinalis (4eThIpe camIia, IBe CAaMKH M OIMH — HEOIPEeICHHBIH 110 MOy ).
Bce Haxomku OBUTH CBA3aHBI C aHTPOIIOTCHU3UPOBAHHBIMH YYaCTKAMHU 3aIIOBEIHUKA

9
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o01ei Iomaapo He Oolsiee 5 ra: TEPPUTOPHS C XO3IHCTBEHHBIMHU ITOCTPONKaMHU
BOKpYI' KOpJIOHA M CTapble MBACEBBIC )KEJIE300€TOHHBIE OaHKM, PACIIOIOKEHHBIC
Ha Oepery OyXTbl, B 3apOCIISIX MOJBIHM U IIMIOBHHUKA. B TeueHHe Mocieayromux
BOCEMb JIET HUKakoi HOBOW MH(popmaryu o nonyasiunu O. spinalis Ha TeppuTO-
pun JlanbHEBOCTOYHOIO MOPCKOTO 3allOBEAHNKA He NMOoCTynano (XapuH, AKyJIEHKO,
2008; Xapun, 2011; namm naHHbe).

B 2020 r. 14 urons mpu NpoBeIEHUM MOHUTOPHUHIOBBIX TI'€pPIETOIOrHMUECKUX
uccnenoBanuii B Oyxre Ilem3oBast Hamu ObLI0 OoTMeueHo jBa camua O. spinalis B
€CTECTBEHHOM IPUPOAHOM OHOTOIE HAa KAMEHHUCTBIX Tpsijiax mo0epeskbst SIMOHCKOro
MOPSI PSIZIOM C JIyTOBO-00JOTHBIMU (DIIOPHUCTHUECKUMHU KOMIUIEKCAMH U JTyOHSIKaMH,
MIPOM3pACTAIOIIMMI Ha HEOOJBIINX BO3BBILIEHHOCTAX. MecTa HaxoJoK ObLIM pac-
TIOJIO’KEHBI Ha PACCTOSTHUM OoJ1ee 2 KM OT MPEANIECTBYIOIINX TOUEK (PUKCALIUH BH/IA.
O0a camua cuzeny 1oj KaMHsIMH HEroAajieKy Apyr ot apyra (okoio 10-15 m). B
2021 r. 14 uronst BO3JIe KOPIOHA O JIUCTOM OprajiuTa Obljla OTMEUYeHa OepeMCHHAs
camka O. spinalis.

Panee nnst O. spinalis B nureparype yKa3blBaJUCh TAaKUE [MOKA3aTeIH: JUTMHA
Tena 10 650 MM, JTHHA XBOCTA 710 255 MM; KOJIMYECTBO OPIOLITHBIX IUTKOB — 186—
206, MOAXBOCTOBBIX HIUTKOB — 85—104; BOKpyr cepeauHbl TynoBuina — 17 ps-
JIOB DJIQJIKMX YelIyH; aHaJIbHBIH IUTOK paszaeineH (Xapun, 2011; {ynaes, Opioga,
2017). Y orMe4eHHBIX HaMU 0cOOel MOTyUYeHBI CIIeAYIONIIe mapaMeTpsl: camer No
1: muHa tera — 754 mw, muHa XxBocta — 243 MM, OpIOIIHBIX IUTKOB — 176,
MOJIXBOCTOBBIX MUTKOB — 89 map, Bec — 57 r; camen Ne 2: qynHa Tenna — 610 MM,
JutiHA XBocTa — 240 MM, OPIOIIHBIX IUTKOB — 186, TOAXBOCTOBBIX IIUTKOB — 87
nap, Bec — 40 r; camka (mocie OTKIaAKU SULT): AJTMHA Tena — 622 MM, JUIMHA XBO-
cta — 215 MM, OpromHbIX mMUTKOB — 190, moaxBoCcTOBBIX MIUTKOB — 90 map, Bec
— 54 1. V BCcex 3K3eMIUISIPOB KOJIUUECTBO PSIIOB IMIAIKUX YElIyH BOKPYT CepeuHbI
TyJ0BHUIIA ObUIO paBHO 17, aHAJIBHBIN IUTOK pa3/eiicH.

[To nuTepaTypHbIM JaHHBIM CaMKH I0JIOCATOro M0J103a OTKJIAIbIBAIOT B Hauase
utoist ot 4 1o 9 siun pasmepom 38%11 mm (Pope, 1935; lynaes, Opiosa, 2017). Bo
BpeMs IepesiepKKH (1151 CHATHUS IpoMepoB) camka O. spinalis otnoxuia B 6okce 10
sttt OO Bec sui B kiajake — 48.2 1. Jnuna stun B cpenaem — 33.9 (ot 28.8 o
39.6) MM, mupuHa — 15.39 (13.0-18.6) mm.

YKka3bIBaeTCs, UTO B IPUPOJIE MOJIOCATHIN 110103 MUTASTCS JIATYIIKAMU U AIIEepH-
uamu (Xapus, 2011; dynaes, Opnosa, 2017). Bo Bpems nepenepxku O. spinalis B
KauecTBE MUIIEBBIX 00BEKTOB MM OBLIH MPEAJIOKEHBI HenonoBo3pensie Pelophylax
nigromaculatus (Hallowell, 1861) u romosansie Gloydius ussuriensis (Emelianov,
1929) mmmnoit okono 200 mm. Ot am¢puOuMii moocaTeie MOJMI03bI OTKAa3alUCh, HO
cbenu 1o oxHomy G. ussuriensis (OIVH U3 caMIOB U camka). Cieayer OTMETHUTb,
yro siieputibl (Takydromus sp.) Ha reppuropun Oyxra [lem3oBasi He ObUIM HAMH OT-
MEUEHB! HU pa3y 3a BCE ro/ibl UCCIEAOBAHUN, TOITOMY MPEAJIOKUTE UX MOJIOCATHIM
110J103aM B Ka4eCTBE IKCIIEPUMEHTAIILHOTO KOpMa He ObIII0 BOBMOXKHOCTH.
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Takum obpaszom, B Oyxre [lem3oBas 3a 42 roja uccie0BaHUN JOCTOBEPHO OT-
MEUCHO JIeCATh 3K3eMIULIpoB O. spinalis. Y camioB (1ectb 0coOeil) AIuHa TyI0-
BHUINA BapbupyeT oT 363 1o 754 mm, xBocra 112-243 MM; KOJIMYECTBO OPIOIIHBIX
mUTKOB — 176-200; moAXBOCTOBBIX MIMUTKOB — 85-95 map. Y camok (Tpu 3K3eM-
IUIsipa): AJMHA TYJIO0BHUINA BapbupyeT oT 324 no 622 mm, xBocta — oT 104 no 215
MM; KOJIMYECTBO OPIOIIHBIX HUTKOB — 190-197; nmoaxBoctoBbix — 90-98 map. B
KJ1aJIke MOXKeT HaxoauTbest 10 10 sui. OTKiIaaKa siMi MPOXOIMT JI0 CEPeINHbI UFOISL.
B nuranuu O. spinalis TpUCYTCTBYIOT 3MCH.

Penkue, HO cTaOWIBHO TOBTOPSIONIMECS B MOCIEAHUE JBa TrO/d, HAXOAKU
O. spinalis TOBOPST O TOM, YTO MOMYJISIHUS OJOCATOTO TI0JI03a COXPAHSET CBOIO
YKM3HECIIOCOOHOCTh Ha TEPPUTOPHHU JlabHEBOCTOYHOIO MOPCKOTO 3arlOBEIHHUKA.
HeobOxonumo mpoBezieHue Oosiee UIMTENbHBIX M TIIATEIbHBIX HCCIICNOBAHUN JUIs
pEeLIeHUs] MHOTOYHCIIEHHBIX BOIIPOCOB MO OMOJIOTUH U 9KOJIOTHH 3TOTO BUA.

CTeH0Boe coobLieHne

NATOJIONMN XBOCTOBbLIX MO3BOHKOB MO3A3ABPOB
(SQUAMATA, MOSASAURIDAE) U3 NO3AHEIO MEJIA
KA3AXCTAHA

E.A. AHNMUNIOIOBA*, [1.B. TPUTOPbLEB; .M. CKYYAC

CaHkT-leTepbyprckuii rocyapCTBEHHbIN YHUBEPCUTET, *anpilogova.e.a@mail.ru

Co-ossified vertebrae in mosasaurs (Squamata, Mosasauridae) from the late
Cretaceous of Kazakhstan

E.A. Anpilogova*, D.V Grigoriev, P.P Skutschas

St. Petersburg State University; Universitetskaya nab.7/9, St. Petersburg;
*anpilogova.e.a@mail.ru

Mosasauridae — a secondary-aquatic group of marine diapsid reptiles, which belong to
squamates. Due to their marine lifestyle pathologies (fractured ribs and limbs, broken skulls,
and fused vertebrae) have appeared among mosasaurs (Mulder, 2001; Rothschild, 2015).
Mosasaur remains are common on the territory of Russia and the adjacent countries. Nu-
merous fragmentary remains of mosasaurs come from Maastrichtian and Campanian type
area (Grigoriev, 2017). Specimens with pathologies have not been recorded from these ter-
ritories before. Studied material comprises two specimens (ZIN PH 174/90; ZIN PH 177/90)
of fused caudal vertebrae from the Kushmurun locality, Kazakhstan (Maastrichtian, Upper
Cretaceous). The specimens are stored at the Paleoherpetological collection (ZIN PH) of the
Zoological Institute of the Russian Academy of Science, St.-Petersburg, Russia. Vertebrae
were studied using computer tomography and 3D visualization. Morphological characters
(exostosis with highly irregular spongiform surface, the presence of a large necrotic cavity)
are pathognomonic for infectious spondylitis. However, there is no particular evidence of
injury (bite marks or fractures) in our specimens; therefore, the reason which caused the
pathologies can’t be estimated precisely. The likely reason for the infection could be a trauma
caused by intra- or interspecific interactions.
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Mos3azaBpsl (Mosasauridac) — BTOPUYHOBOIHBIC MOPCKHE THUATICUIHBIC PETITH-
JIMM, OTHOCSIIMECS K OTpsily 4enryiuarsie (Squamata), HacesBIIME BO BPEMsI BTO-
poii nosoBHHBI Metia (98—66 MIIH JIeT Ha3a,[) SHMKOHTHHEHTAIbHBIE MOPS 1 LIETb(bI
Ha BCeX KOHTHMHEHTaxX. B cBsi3u ¢ mpucnocoOieHneM K JKU3HH MOJ BOJOH Y Mo3a-
3aBpOB BO3HHUKAIOT COITyTCTBYIOILIME TPaBMBI, OTPa)KAarOIIUECs B MaTOJOTHYHOM
crpoenun xocreit (Mulder, 2001). OnHOM U3 TaKKUX MATOJIOTHIL SBISETCS CpacTaHHE
XBOCTOBBIX TO3BOHKOB.

OcraTky M03a3aBpOB OOBIYHBI Ha TeppUTOpHUU Poccun U conpenenbHbIX CTpaH
(KazaxcraH, Y30ekucran, YkpanHa u AzepOaii/pkaH) U Yalie BCEro MpuypoueHbl K
OTJIOKCHUSIM KaMITAHCKOTO WJIH MaacTpuxTckoro Bo3pacta (I'puropees, 2017). Cpe-
JI MarepuajioB, COOpaHHBIX HA YKa3aHHOW TEPPUTOPHUHU paHee HE OTMEUaJIOCh NPH-
CYTCTBHE MaTOJIOTHYHBIX 00pa3IIoB.

W3yueHHblil MaTepuan MpeACTaBIEH ABYMs JK3EMIUIIPAMHU IaTOJIOTHYECKU
CPOCILIMXCSl TEPMUHAIBHBIX XBOCTOBBIX IIO3BOHKOB Mo3a3aBpoB ZIN PH 174/90 u
ZIN PH 177/90, cobpannbix cotpynaukom CaHkT-IleTepOyprckoro rocyapcTBeH-
Horo yausepcutera (CII6I'Y) JI. A. HecoBbIM B 0OKpecTHOCTSIX nocenka KymmypyH
(KazaxcraH, Kocranaiickoit o0nacTs). JlaHHBIC MaTepUalIbl XpaHsTCS B Iajeoreprie-
TOJIOTHYECKOI KoJuteKkuu 3oonornueckoro nactutyta PAH (ZIN PH).

[To3BOHKM OBIIM M3YyY€HBI C MCIOJIb30BAHHMEM METOJa KOMIIBIOTEPHOW TOMO-
rpaduu ¥ TPEXMEPHOTO MOJIECIMPOBaHMs. Meronecs BU3yalibHbIe MPHU3HAKK (00-
LIMPHBIA 3K30LUTO3, NOPUCTOCTh MOBEPXHOCTH U €€ aCHUMMETpHs, NPHUCYTCTBUE
HEKPOTHUYECKOH MOJOCTH), MO3BOJISIOT CEJaTh NMPEANOIMKEHNE, YTO JIaHHAS 11aTo-
JIOTHs1, BEPOSITHEE BCEro, ObliIa BhI3BaHA MH()EKIIMOHHBIM CIIOHUIMTOM. O/IHaKO, B
CBSI3M C OTCYTCTBHEM SIBHBIX ITPU3HAKOB MOBPEXJICHNUH (CIIEIOB YKyca, Iepeioma)
HEBO3MOXKHO TOUHO OIpPEJEIUTh NPUUMHY cpacTaHusa. Cpean BO3MOXKHBIX IPUYHUH
TOsIBJICHHsT MH(EKIIMOHHOTO TIpoliecca B KOCTHOW TKaHM MoIvIa ObITh TpaBMa, Ha-
HECEHHasl B pe3y/JbTaTe KOHKYPEHTHBIX B3aMMOOTHOIIEHUIN MM OTHOLICHUN XUIII-
HUK-)KEPTBa.

CTeHaoBoe coobLleHne
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HEKOTOPBIE YCNEXU UCCNIEQOBAHUIA PA3BHOOBPA3UA
KPOKOOMUNOBbIX TPUTOHOB POOA TYLOTOTRITON
(AMPHIBIA: SALAMANDRIDAE)

A.B. APXUNOB™, B.A. TOPUH", H.A. NOAAPKOB"2

"Bronornyeckuii pakynsteT MOCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
umeHn M.B. JlomoHocoBa; *arkhipovdim@gmail.com

2CoBmecTHbI Poccuiicko-BbeTHamcknin Tponmyeckuii Hay4YHo-MccrneaoBaTenbCKmin
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Some advances in studies of diversity of crocodile newts of the genus Tylototriton
(Amphibia: Salamandridae)

D.V. Arkhipov'™, V.A. Gorin', N.A. Poyarkov'

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *arkhipovdim@gmail.com

2Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

Crocodile newts of the genus Tylototriton Anderson, 1871 are widely distributed in the Oriental
biogeographic realm inhabiting montane forests from the central Himalayas to southern and
central China in the north, and central Annamites and northern Tenasserim Mountains in
the south. Presently 32 nominal species of Tylototriton are recognized, the significant part
of this diversity (25 species comprising 78 %) was described only within the last 15 years
as a result of intensified field surveys in Southeast Asia and of wider application of molec-
ular phylogenetic methods in taxonomy. We present an updated phylogeny for the genus
Tylototriton based on the analysis of two mitochondrial DNA (16S rRNA and ND2) and two
nuclear DNA genes (BDNF and NCX1). Our analyses reveal five major clades within Tylo-
totriton. Two subgenera are currently recognized within the genus: Tylototriton sensu stricto
(including Qiantriton and Liangshantriton) and Yaotriton. The monophyly of the latter genus
got only moderate nodal support as a result of phylogenetically distant position of the T.
vietnamensis — T. panhai species group, the members of which are also remarkably different
from other congeners in their reproductive biology (egg-laying on land). Our data confirm
the hypothesis on mid-Miocene origin of Tylototriton (Wang et al., 2018), and suggest that
the early stages of the genus evolution likely took place in northern Indochina. Many of the
recently discovered Tylototriton species were described as a result of revisions and splitting
of wide-ranged species complexes of T. asperrimus, T. wenxianensis and T. verrucosus.
A number of previously unknown lineages were described as a result of field surveys in
previously inaccessible mountain areas of Myanmar, Thailand, and Vietnam. Nevertheless,
the status of several recently described taxa requires further clarification: our data suggest
that T. ngarsuensis is a junior synonym of T. shanorum, while the subspecies T. pasmansi
pasmansiand T. pasmansi obsti, likely represent full species. Our analysis revealed several
undescribed lineages of Tylototriton which we refer to as candidate species within T. asper-
rimus comple (one lineage) and T. wenxianensis (from two to six lineages). Their taxonomic
status has to be clarified through the subsequent integrative studies. The study was carried
out with support from the Russian Science Foundation (RSF grant 19-14-00050).

Tpuronst pona Tylototriton Anderson, 1871 SBISIOTCS XapaKTEPHBIMH IIPEICTA-
BuTersiMu Oarpaxodayssl Kuras n FOro-Boctournoit A3un u HacemnseT TopHBIE Jieca
ot LenTpaneubix ['umanaes 1o KOxuoro u Llentpansnoro Kurast Ha ceBepe u Llen-
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TpasibHoro Aunama u CeBepHoro Tenaccepuma Ha tore. IlocneiHue rojsl B CBsI3U ¢
o01Iell MHTEHCU(DHUKAIIACH TEePIICTONIOTUICCKIX UCCIICIOBAHUN B A3UU U IIUPOKUM
pacIpOCTPAaHEHUEM MOJICKYJISIPHO-TCHETUYCCKIX METOMIOB HAOIIONACTCS PE3KUi
pOCT MHTEpeca K U3YUYCHHUIO cucTeMaTtuku Tylototriton: ceromHsl poa HACYUTHIBACT
32 Buna, npu 3ToM 25 u3 Hux (78 %) ObUIM OMUCAHBI B TCUCHHE MOCICIHUX 15 JIeT.

MBpI nipesicTaBIsieM HanbolIee MoHy GUIOreHuo i poaa Tylototriton ocHO-
BaHHYIO Ha aHAJIM3€ IOCJIE0BaTeIbHOCTEN ABYX reHOB MUTOXOHApUaibHou JIHK
(16S pPHK u ND2) u nByx sinepubix reroB (BDNF u NCX1), u o6cysxnaem Hacy1-
HBIC MPOOJICMBI CUCTEMATUKHU IPyIIibl. OUIOreHETUYCCKIA aHAIN3 BBISBISICT MATh
OCHOBHBIX KJiaJ B coctaBe Iylototriton. CeroaHs MpUHATO BBIICIATH J[BA MOIPO/A B
cocrase Tylototriton: Tylototriton sensu stricto (Bkirouast Qiantriton u Liangshan-
triton) u Yaotriton; noaaep:Kka MOHO(IIUH TIOCICIHETO MOJAPO/ia HEBEIMKA BBULY
000COOJICHHOTO TOJIOKCHUS IPyIIibl BUNOB 1. vietnamensis — T. panhai, 3Haun-
TEJIBHO OTIUYAIOIIMXCS OT APYTHX IPEACTABUTEICH poia 0COOCHHOCTSAMU PEIpo-
JNYKTUBHOU OMOJIOTHMH, B YACTHOCTH OTKJIAJIKON MKPBI HA CyIIe, a He B Boje. [loa-
ponosas cuctemaruka Tylototriton TpeOyeT TOMOIHUTEIBHBIX HCCIIeA0BaHMi. Hamm
JTAHHBIC MOJICPKUBAIOT THIIOTE3y O 0a3zaibHOU pamuanuu Tylofotriton B cpeHEeM
muotieHe (Wang et al., 2018) u npeanonararoT GopMUPOBAHHE TPYIIIHI B CCBEPHOM
Hupoxurae.

3HaYMTEIIbHAS YacTh OTKPBITHIX B MOCIICAHEE JecsaTuietue Bunos Tylototriton
ObLIa OMKCaHa B PE3YJbTAaTe MOJICKYISIPHO-(DUIOTCHETUYECKUX UCCIICIOBAHUH 11U~
poKoapeasbHbIX KoMIUIekcoB 1. asperrimus, T. wenxianensis u T. verrucosus. He-
KOTOPBIC HOBBIC BUJIbI OBUIH OTKPBITHI B XOJIC TIOJICBBIX HUCCIICJIOBAHUN B paHEE HE-
JOCTYIHBIX TOPHBIX paiioHax CeBepHoit MbsiaMEI (Grismer et al., 2018, 2019; Zaw
et al., 2019), Taunanga (Pomchote et al., 2020) u Bretnama (Bernardes et al., 2020;
Poyarkov et al., 2021). OxgHako craTyc psja ONMCAHHBIX TAKCOHOB HYXIACTCS B
nepecmotpe. Tak, 1o HAIIMM NaHHBIM, 1. ngarsuensis CIeIyeT pacCMaTPUBaTh KaK
M8 CHHOHUM 1. shanorum, B TO BpeMsl KaK NOABUIbL 1. pasmansi pasmansi u
T. pasmansi obsti, BEpOSITHO, CIEIyeT pacCMarpuBaTh Kak CaMOCTOSITEIIbHBIC BH/IbI.
Harr aHanmu3 BeISIBHII psijl €IlIe HEOMMCAHHBIX JTUHUN Tylototriton TPeanonoKUTEb-
HO BHUJOBOTO paHra B KomIuiekcax 1. asperrimus (onHa nunus) u 1. wenxianensis
(OT IBYX /10 1IeCTH JIUHMIA). [[1s yTOUHCHHS UX cTaTyca HEOOXOAUMBI aIbHEHIITHE
MHTETPATUBHBIC HCCIICIOBAHMS Pa3HO00pas3ust U (UIIOTCHUH KPOKOMIIOBBIX TPUTO-
HOB pona Tylototriton.

HccrienoBanue BBIMOTHEHO IMPH MOACPKKEe Poccuiickoro HaydHOro (oHma
(rpart PH® 19-14-00050, https://rscf.ru/project/19-14-00050/).

CTeHoBoe coobLieHne
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PA3HOOBPA3UE, PUITOTEHNA U BUOTEOTPADUA
LWITEMOHOCHDbIX XXAB POOA INGEROPHRYNUS
(AMPHIBIA: BUFONIDAE)
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Diversity, phylogeny and biogeography of toads of the genus Ingerophrynus
(Amphibia: Bufonidae)

D.V. Arkhipov'™, V.A. Gorin', G.C. Sarker?, E.N. Smith?, Yang Jian-Huan?®, N.A. Poyarkov'*
"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *arkhipovdim@gmail.com

2 Amphibian and Reptile Diversity Research Center (ARDRC) and Department of Biology,
The University of Texas at Arlington, Arlington, TX 76019, USA

3Kadoorie Conservation China, Kadoorie Farm and Botanic Garden, Tai Po, Hong Kong
SAR, China

4Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

We present the first data on phylogenetic relationships, diversity and historical biogeography
of bony-headed toads of the genus Ingerophrynus. At present Ingerophrynus includes ca.
12 species widely distributed from southern China including Hainan to Myanmar, Indochina,
Malay Peninsula, Indonesian islands including Sumatra, Java, Borneo and Sulawesi, and
the Philippine Archipelago. Phylogenetic relationships among the species of Ingerophrynus
remain poorly understood. In this study we examined phylogenetic relationships of Ingero-
phrynus based on three mtDNA (16S rRNA, 12S rRNA, ND1 genes) and three nuDNA (POMC,
BDNF, and RAG1 genes) genetic markers. We analyzed genetic data for 150 Ingerophrynus
specimens from all over the genus range, representing all currently recognized species but /.
kumquat. Our data confirm the monophyly of Ingerophrynus and suggest that Sabahphrynus
from Borneo represents the sister taxon of the genus. Ingerophrynus celebensis forms a
sister lineage to all other congeners, with several previously unknown lineages revealed in
Sulawesi Island. Ingerophrynus biporcatus, I. quadriporcatus and I. divergens + I. gollum
form a clade, the status of the latter species requires further clarification. Ingerophrynus
philippinicus, I. claviger and I. parvus form a clade, significant diversification is revealed
within the latter species. Indochinese species I. macrotis and I. galeatus form a clade, with
two and six highly divergent lineages revealed within these taxa, respectively. Chinese
species I. ledongensis is paraphyletic and deeply nested within /. galeatus. We assume that
the genus Ingerophrynus originated in Sundaland. Further integrative studies are needed
to fully revise the taxonomy of Ingerophrynus. The study was carried out with support from
the Russian Science Foundation (RSF grant 19-14-00050).
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[InemoHOCHBIE 5xa0b1 Ingerophrynus npenctaBisioT co0oii HeOOIbIIOH 110 YuC-
JIy BUJIOB POJ a0, SHIAECMHUYHBIN JUIsl Tpormdeckux JiecoB KOro-Bocrounoit Asuun
(FOBA). Ceromus B coctaBe pona Ingerophrynus HaCUUTBHIBACTCS OKOJIO 12 BUJIOB,
Hacestrorux FOxueiid Kutaii Briroyast octpoB XaiiHaub, BeeTHam, Jlaoc, Kambos-
Ky, Tannann, Mesamy, Manaiizuto, Ungonesuto Britouast octpona fBa, Cymarpa,
Bopueo n Cynasecn, a taxxe Oununmuackuii apxunenar (Frost, 2021). Lienoctro-
TO MCCIICIOBAHUS CUCTEMAaTUKH M 3BOJIIOLNMYU [ngerophrynus 10Ka HE MPOBOIMIOCH
(Chan et Grismer, 2019). [Tockonbky Ingerophrynus HaceNsIOT KaK OCTPOBA, TaK U
KOHTHHEHTaJbHYI0 4acTh FOro-BocTouHoit A3uu, u3ydeHue 3BOIIOIUOHHBIX CBsI3eH
B TIpeJiesiax 3TOro poja MpeJCcTaBisieT co0oil nHTepec [yl IMOHUMaHus o0IuX 3a-
KOHOMepHOCTeH (popMHUpoBaHus reprerodayHbl pernoHa.

Marepuaaom padoThl MOCITY>KUIIH TPOOBI TKaHel oT 150 3K3eMIUIIPOB BCEX M3-
BECTHBIX BUJIOB pona /ngerophrynus, xpome I. kumquat n3 Manaiizuu. Beiienenue
JHK, [P u cexBeHupoBaHue MpOBOJIWIM MO CTaHAAPTHBIM MeToaukam. Hccie-
noBasu Tpu (parmenta mutoxonapuansHoi JIHK (rensr 16S pPHK, 12S pPHK,
u ND1 ob6meii qmmnoi 10 3500 1. 0.) u tpu rena sinepHoit JJHK (remsr POMC,
BDNF u RAG1 o6me#t mmmno#t 1o 2400 m. o.). s npoBencHus GUIOreHETHYC-
CKOT0 aHaJIM3a TaKKe M3y4eHbl 17 mocienoBarenbHoCcTed Ingerophrynus u 25 mo-
Clle/loBaTeIbHOCTEH Npyrux mpejcraBureneii cemeiicta Bufonidae w3 I'enbanka.
®unorennto pekoHcTpyuposaiu B nporpammax MEGA 6.0, MrBayes 3.2.2 (BI) n
IQ-TREE (ML).

Harmy pe3ynbrarhl MO3BOJISIIOT C/IENATh CIIETYOIIHE IIPEIBAPUTEIILHBIC BHIBOJIBI.
(1) Pon Ingerophrynus monoduieTn4eH, a ero pazHooOpasue CylnecTBeHHO HEJ00-
ueHeHo. (2) [Ipoucxokaenue poxna Ingerophrynus CBs3aHo, BEPOSTHO, C TCPPUTOPH-
sIMU 30HJICKOH CyIIIH, B YaCTHOCTH, OCTpoBa bopHeo, I/1e BcTpeyaeTcsi CeCTPHHCKUH
K HeMy pox Sabahphrynus. (2) Haubosnee 000COOICHHOE MOJIOKCHUE B TIpeeax
Ingerophrynus 3anumaert 1. celebensis ¢ ocrposa CynaBecu, IpH 3TOM B €0 COCTaBe
BBISIBJICHO OT JIBYX JI0 TpeX 000COOJICHHBIX JIMHUH, BEPOSITHO, BUIOBOTO paHra. (3)
Ingerophrynus biporcatus, I. quadriporcatus u I. divergens + I. gollum ¢ Bonbiux
30HJICKMX OCTPOBOB M Mataiickoro 1mosyoctpoBa o0Opasyror Kiany, npuuem /. gol-
lum moMenIeH BHYTpH paauauuu I. divergens, 4To CTaBUT I10]] BOIPOC BaJIUAHOCTh
atoro Buaa. (4) ®wmunmuackuii Bun 1. philippinicus, I. claviger ¢ Cymarpsl u 1. par-
vus U3 3anaanoro MupoknTast 06pasyror Kiiaty, HOCIECAHUI BU]] IPEICTABICH ABYyMSI
JIUHUSIMU BHJIOBOTO CTaryca, pa3neincHHbIMU TuHuel Kanrap—Ilarranu. (5) Uuno-
KuTalickue BUIbI I macrotis v 1. galeatus oOpa3yloT XOpoIIo NOJCPIKAaHHYIO Kila-
1y, IpUYEM B COCTaBe 00OMX BHUJIOB BBISIBICHO 2 M 6 3HAYUTEIBHO 000COOIEHHBIX
nuanid. Kuraiickuii Bun 1. ledongensis oxa3siBacTcsl mapaduicTUYCH, IPEACTABICH
JIBYMsI JIMHUsIME ¢ XaifHaHs ¥ u3 ['yaHIyHa, KOTOpbIC IMOMEIICHBI BHYTPU pajua-
uuu I galeatus. O4eBUIHO, UTO TAKCOHOMHUYCCKUI CTaTyC KOMIUICKCOB [. galeatus +
1 ledongensis, I. macrotis v I. parvus noimkeH ObITh iepecMoTpeH. [lanpHeiime uc-
CJICIOBaHMS CHCTEMATUKHU U (GUIIOTeHuH poxa [ngerophrynus TpedyoT Mopdooru-
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YEeCKOTO U aKyCTHYECKOTO UCCIIEA0BAHUS BhISBICHHBIX JIMHHHN, & TAKXKE JIE€TATHLHOTO
aHajmM3a ouoreorpahMueCcKoi UCTOPHUHU TPYIIIIBI.

HccnenoBanue BBIMOIHEHO TPH MOAJAEPKKe Poccuiickoro HaydHoro ¢omjaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV oknag

COBPEMEHHOE COCTOSAHUE NOoNynAuuu TPUTOHA
KAPEJIUHA, TRITURUS KARELINII (STRAUCH, 1870),
B OAFECTAHE

A.0. ACKEHAEPOB"?*, H.I. AMUEBA'

'[arecTaHCKWin rocynapCTBEHHBIV YHUBepcuTeT, Maxadykana; *askenderov@mail.ru

2[Npukacnunckmin MHCTUTYT BUonorMyeckmx pecypcos [larectaHckoro HayyHoro ueHTpa PAH,
Maxaykana

Current state of the populations of Karelin’s newt, Triturus karelinii (Strauch, 1870)
in Dagestan

A.D. Askenderov'?*, N.G.Alieva'

'Dagestan State University; 367001 Makhachkala, M. Gadzhiyev str. 43 a;
*askenderov@mail.ru

2Pricaspiyskiy institute of biological resources Dagestan Scientific Center Russian Academy
of Sciences; 367000 Makhachkala, M. Gadzhiyev str. 45

In 2017-2021 the state of populations of Karelin’s newt in Dagestan has been studied. We
recorded a tendency for reduction of the species numbers and range as a result of drain-
age of spawning reservoirs by the local population, fish stocking of the spawning sites, and
shallowing of the spawning waterbodies due to the uncontrolled drainage of groundwater
by the local population into private households and household plots.

Tputon Kapenuna, BOCTOUHO-CpETN3EMHOMOPCKUI PETUKTOBBIA BUI, OOUTATO-
A B TIPEATOPHBIX JIECHBIX M JIeCOCTeNHBIX NaHmmadrax Jarecrana. K 2016
IUIOMIAh €TO apeajia cocTaBimsiia okoio 5500 ra. PernoHanpHEIN apean TU3BIOH-
KTUBHBIH ¥ COCTOUT M3 TPEX OTHOCHTEIBHO M30JIMPOBAHHBIX y4acTkoB — Cyre-
MaH-Cransckoro, TabacapaHckoro 1 BylfHaKCKOT0, KOTOPBIE COOTBETCTBYIOT HAau00-
Jiee KpyTTHBIM COXPaHHUBIIIIMCS MaccHBaM OykoBo-TpaboBoro seca. B 2017-2021 . mbI
M3y4ai COCTOSTHHUE MOMYJISIIMI TPUTOHA B 3THX YacTAX apeana ¢ NCHONb30BaHNEM
OOMICTIPUHATHIX METOIUK N3yUeHHs uncienHocty ampuodnii (Llepbak, 1989; Xeitep
u ap., 2003). ITpu o6cnenoBaHnN H3BECTHBIX PaHEE MECTOOOUTAHUH B OKPECTHOCTSIX
c. Dpnenu ByitHakckoro paiioHa, ¢. banramaxu CeprokaanHCKOTO paifoHa, ¢. Apak,
Hogoe JIumxe u Mapara Tabacapanckoro paiiona, Yayrarak Cyneiiman-Crtanbcko-
TO paiiOHa TPUTOHBI HAMH HE OOHAPYKEHBI, YTO BO3MOYKHO CBUAETEILCTBYET 00 HC-
YE3HOBEHUH ATUX IIOIYJSIIMOHHBIX TPYIIHPOBOK. B psifie JTOKaINTETOB BBISIBICHO
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COKpalleHue ynciieHHocTd. Ha mocnenecHsIX Jiyrax B okpecTHOCTsX ¢. Epcu u c.
['ypXyH uMcIeHHOCTh TpUTOHA HEe npeBbimaet 1.3—1.7 ocobeii / ra, rae paHee yuu-
TeiBaH 4.8—7.2 ocobeii / ra, B OKpeCTHOCTSIX ¢. Pyryn — 2.1 npotuB 5.7 ocobeit
/ ra. B okpectnoctsx cen drobek, Tarnmnb, Xypuk, ['ypuk, Yiy3, Xapar, KyxHuk,
[une, Apna, Xanar, Kropsr, Cepruis, Cukyx Tabacapanckoro paiiona, ¢. Kapamax
Kaiirarckoro paiioHa TPUTOH OTMEYEH HAMU JIMIIb €IMHUYHBIMU HAXO/IKAMH.

Cyns 110 1moJry4eHHBIM JJaHHBIM, HaMe4eHa TeHJICHIIMsI COKPAICHUS YUCICHHO-
CTH TPpUTOHA B perioHe. OCHOBHBIMHU IIPUUMHAMH SIBJISIFOTCSI OOMEJICHHE BCIIC/ICTBHE
OECKOHTPOJILHOTO OTBEJICHNUS TPYHTOBBIX BOJI MECTHBIM HACEJIEHHEM B YaCTHBIE J10-
MOBJIJICHUS ¥ TIpHycaeOHbIe Y4acTKU 1 3apblOiienne HepecTmimil. [lomumo sTo-
0, YCUJINBAIOLIMECS B IOCIIEIHUE ACCATHIICTHUS ITPOIECCHl apUIN3aliU CO3/1AI0TCs
Bce Oosiee HeOIaronpusITHbIE JaHAIA(THO-KIIMMAaTHYECKUE YCIIOBHS JIUIst OOMTaHUS
9TOTrO BUjA B pernoHe. JlJist coxpaHeHus Buia B pernoHe HeoOX0MMO pa3padorarh
CIeMaIbHbIE MEPbI OXPaHBI.

YCTHbIV Joknag

MONOBO3PACTHAS CTPYKTYPA KABKA3CKOW XABblI,
BUFO VERRUCOSISSIMUS (PALLAS, 1814),
HA CTABPOINOJIbCKOU BO3BbILUEHHOCTHU

K.A. A®GPUH*, U.B. CTEMTAHKOBA, A.A. KWAOB

Poccuiicknin rocyaapcTBeHHbIN arpapHbiin yHuepeutetr — MCXA umenmn K.A. Tumnpsizesa,
Mocksa; *afrin_ka@rambler.ru

Age and growth structure of the Caucasian Toad, Bufo verrucosissimus (Pallas, 1814)
from the Stavropol Upland

K.A. Afrin*, L.V. Stepankova, A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *afrin_ka@rambler.ru

The Caucasian toad, Bufo verrucosissimus (Pallas, 1814) is an endangered species in Russia
and is listed in the national Red Data Book. A large number of these animals die on roads
during the period of reproductive migration. The study shows the results of the age structure
examination of the Caucasian toad from the Strizhament Mountain (Stavropol Upland, Central
Ciscaucasia). The work was based on the study of road-killed animals. Nineteen animals were
studied in total (including 7 females and 12 males). The age of male toads was estimated as
three (1 specimen), four (5 specimens), five (4 specimens) and seven years old (2 specimens).
Female specimens included five (1 specimen), seven (4 specimens), eight and twelve-year-
old toads. The average age of males was 4.8 years, while that of females was 7.6 years. It is
noted that animals’ sizes from different age groups overlapped, what suggests a high individual
growth variability. Therefore, the largest animals were not the oldest.

MeToq CKeJIeTOXPOHOJIOTHH Ha MPOTSHKEHUH JIECATHICTHI ocTaeTcs Hanboiee
pactpoCTpaHEHHBIM CIIOCOOOM H3YYEHHMS BO3pacTa W POCTa HKTOTEPMHBIX MO3BO-
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HOYHBIX, BKJtoyast am¢puouii (Cmupuna, Makapos, 1987). OnHako y Takux UCCIIEN0-
BaHMH CyLIECTBYIOT OYEBHUJIHBIC OTPAaHMYEHUS U3-3a HEOOXOIUMOCTH YBEUHUTH WU
YMEPLIBJISTH )KUBOTHBIX JUISL MOJYYEHHsI TPYOUaThIX KOCTEH. DTO HE MO3BOJISIET B
MIOJTHOM CTEMEHU MCIHOJIb30BaTh CKEJIETOXPOHOIOTHIO TSl ONpeesIeHUs] BO3pacTa
PEIKUX BUJIOB MIIM Ha 0COOO0 OXpaHsIEMBbIX ITPUPOIHBIX TEPPUTOPHSX. B TO ke Bpe-
Msi, OOJIBIIIOE YHMCIIO B3POCIBIX 36MHOBOAHBIX IOTHOAET MO/ KOJIeCaMH aBTOTpPaH-
CIIOpTa B IEPUOA PENPOAYKTHBHBIX MUTPAIMH, a TOTHOIINE KUBOTHBIE MOTYT OBITh
HCIIONIb30BAHBbI JJISl U3yUYCHUSI.

KaBkasckas xaba, Bufo verrucosissimus (Pallas, 1814) — sHIeMuK JIeCHOTO 110-
sica KaBkaza u JleBanra (Opnosa, Tynues, 1989; Kyspmun, 2012; Jablonski, 2019;
Ozdemir et al., 2020). Camble ceBepHbIE TIOMYIALMU PACTIONOKEHBI B TOMMEHHBIX Jie-
cax p. Kybanu u ee npuTokoB, Jajieko IPOHMKas 110 HUM B CTENHYIO 30HYy. OJJHUM n3
KpYIHEHIINX CeBEpHBIX 04aroB pacnpocTpaHeHus Bujaa Ha KaBkase sBisiercs nomy-
nsms Ha rope CTpukaMeHT — BbIcodaiiiieli Touke CTaBpONoabCKOH BO3BBIIIEHHO-
CTH C COXPAHMBIIUMUCS Y9aCTKaMH PEJIMKTOBBIX IIMPOKOJIMCTBEHHBIX JiecoB (Kunos,
2009). Bonplast 4acTh NPUTOJHBIX JUTS PA3MHOXKEHHS KABKa3CKOH yKaObl BOIOEMOB Ha
CrprkaMeHTe HaXOJMUTCS Ha TeppuUTOopHu ctaHuibl HoBoekareprnosckas (Kouyoees-
ckuii paiioH, CTaBpoIonbCKHUi Kpaii). B cBs3u ¢ 3THM, %Ka0bl HCHIOJIB3YIOT B Ka4eCTBE
KOPHUIOPOB MUTPALIMH YITHIIBI TOTO HACEIEHHOTO ITyHKTa U BO MHO)KECTBE MOTHOAIOT
IIPY IBUOKEHUU aBTOTPAHCIIOPTa B CyMEPEUHO-HOUHOE BPEMsI.

B Hacrosmieit paboTe mpejicTaBiIeHbl pe3yJbTaThl U3yYeHHUs] BO3pacTa Moruo-
IIMX KaBKa3CKHX ab, coOpaHHBIX B craHule HoBoekarepuHoBcKas B epuoy ¢ 4
mo 8 Mas 2018 . Y XopoIo COXpaHMBIIMXCS HKUBOTHBIX U3MEPSIIM AJTUHY Tela U
OTOMpaM KOCTHBIA MaTepual ((pajaHru 4eTBepToro najibla 3aJHei MpaBoi KoHed-
HOCTH WJIM, TIPU BO3MOXXHOCTH, rojieHn). OmpezeneHne Bo3pacTa OCyLIeCTBIISIIN
o cTaHgapTHbIM Metoaukam (Cmupuna, Makapos, 1987; Cmupuna, 1989). Beero
ObUTH N3y4eHsbl Ipenaparsl ot 19 xkxuBoTHBIX (7 caMok u 12 camioB).

[Tpu n3y4yeHnun cpe3oB TpyOUaThIX KOCTEH OBUIO YCTaHOBJIEHO, YTO, IOMUMO XO-
POLIIO 3aMETHBIX JIMHKH 3aepkanHoro pocta (LAG), cOOTBETCTBYIOLIMX NIEpHOIaM
ruOepHalK, Y HEKOTOPBIX JKUBOTHBIX MPUCYTCTBOBAIM TAKXKE JIONOJIHUTEIbHBIC
JIMHUY CKJIeMBaHMs. BeposTHO, mocienHie oO0pa3oBalch B 3aCyLUIMBBIC JICTHUE
MECSIIIBL, YTO ITO3BOJISICT IIPE/IIONIOKUTD HAJTMIHE y KaBKa3CKOH jka0bl Ha rope Ctpu-
YKaMEHT JIETHEeH crstuku. B rpymme camuos Obutn onpeneneHsl TpexierHue (1 ok-
3eMIUISIP), YEThIPEXJIETHHE (5 IK3EMIUIPOB), MATUIETHHE (4 SK3eMIUIIpa) U CEMU-
netHue (2 sKk3eMIuIsipa) )KMBOTHBIE. CaMK1 OBbUIM IIPE/ICTABIICHBI IS TUIETHEH, CEMU-
JIETHUMH (4 dK3eMIuIsipa), BOCBbMIIETHEH M JBEHAAUATHICTHEH 0co0sIMH. MOXHO
MIPETOJIOKUTD, YTO MOJIOBAs 3PENIOCTH Y OTJEJIBHBIX CaMIlOB Ha rope CTpukKaMEHT
HaCTyIaeT MociIe TPeThel 3MMOBKH, a y OOJIBIIMHCTBA — Mocie yeTBepToil. Cpen-
HUI BO3pacT caMIiOB cOCTaBWII 4.8 JIeT Npy NPeBaIMPOBAHNH B H3yYSHHON BHIOOPKE
4-5-netHux ocobeit (75%), a y caMok — 7.6 JIeT Ipu HEOOJBIIIOM TIPECUMYIIICCTBE
10 YHCJICHHOCTH 7-JI€THUX KUBOTHBIX (57.1%).
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B rpynre caMiioB TpexJieTHsIs 0c00b nMena JUTMHY Tena 68.7 MM, YeThIpexJieT-
Hue — 69.6-74.8 mm (B cpennem — 71.7 + 2.20), narunetHue — 79.4-89.6 mm
(82.3 +£4.93) u cemunerane — 77.3-79.8 mm (78.6 £ 1.17). Y camok ayuHa Tena
IsATHIETHEH ocobu paBHsu1ack 99.1 mm, cemmernux — 106.2—112.0 mm (108.8 +
2.50), BocemmiietHeit — 114.7 mm, neenamiarmwietHeir — 110.1 mm. Takum 00-
pa3oM, pa3Mephl JKUBOTHBIX U3 Pa3HBIX BO3PACTHBIX IPYIIT UMEIOT MEPEKPhIBAHUE,
YTO CBHUJIETEIBCTBYET O BHICOKOH MHAMBUIYalIbHONW M3MEHUMBOCTH pocta. Camble
KPYITHBIC KHBOTHBIC HE SIBJISUIUCH CAMBIMH CTApIIUMHU (y CaMIIOB — IISITHJICTHSS
0c00Bb, y CAMOK — BOCBMHJIETHSIS).

CTeH0Boe coobLieHne

O BO3MOXHOCTU UCIMNOJIb3OBAHUA
MOP®OMETPUYECKNX U MOP®ODU3INONOTIMHECKUX
NOKA3ATEJNNIEUN O3EPHOWU NATYWKWN (PELOPHYLAX
RIDIBUNDUS) Ansa sMOMHANKALWKN BOOOEMOB

A.P. BANTUWWHNEBA*, A.N. PABAOAHOBA, .M. TAMUOOBA

[arectaHckui rocygapcTBeHHbIN yHuBepcuTteT, Maxaykana; *grizzzzli1@gmail.com

On the possibility of using morphometric and morphophysiological parameters
of Pelophylax ridibundus for bioindication of water bodies

A.R. Balgishieva*, A.l. Rabadanova, D.M. Gamidova

Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a;
*grizzzzli1@gmail.com

Pelophylax ridibundus is a widespread species which is widely considered as a model object
for bioindication of water bodies, indicating the common declines of its number. It is known
that the morphological and physiological parameters can be used for the estimation of the
adaptive capabilities in amphibians. However, in literature the data are largely contradicto-
ry. In this study, we analyzed the changes of these parameters from urban and suburban
populations of P. ridibundus in order to assess the possibility of using this species as a
bioindicator of water pollution. Assessment of the complexity of water pollution showed the
highest content of chlorides, sulfates, surfactants and heavy metals in urban water bodies, in
comparison with water bodies of the suburbs. According to our assumptions, water poluutin
could contribute to a decrease in the size and weight parameters of the body, as well as to
a change in the size of organs that play a key role in metabolic processes (liver and heart).
In addition, we noted the differences in these parameters among sexes. The data obtained
do not allow the full assessment of the environmental pollution impact on the implementa-
tion of the adaptive potential in amphibians; therefore more comprehensive studies using
hematological and molecular methods are required.

OzepHas nsaryuika, Pelophylax ridibundus, sSBisieTcst IIMPOKO paclpOCTPaHEH-

HBIM BHJIOM, 1 MHOTHE€ aBTOPbI paCCMaTpHUBAIOT €€ B KAYCCTBE TeCT-00beKTa OHO-
WHAWKAIUU BOOJOCMOB, YKa3bIBasd Ha IMOBCEMCCTHOC COKpAIICHUE €€ YUCICHHOCTH.
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W3BecTHO, UTO € MCIOJIB30BaHHEM MOPPOMETPUUECKUX 1 MOP(HO]H3N0IOrnIecKux
rapamMeTpoB MOXXHO OCYIIECTBIISITh OLEHKY aJallTHBHBIX BO3MOXKHOCTEH aM(pUOuii.
OnHako, UMEIOIIHMECs B JINTEPAType JaHHbIC HOCAT MPOTUBOPEUUBHIN XapakTep. B
JIJAHHOM HMCCJICZIOBAaHWUH MPOBEICH aHAIN3 W3MEHEHHH THX MapaMeTpoB U3 ropoj-
CKHUX M NPUTOPOIHBIX Tonysiuuit P. ridibundus ¢ 1enbio OlleHKH BO3MOKHOCTH UC-
T10JIb30BaHUS JIAHHOTO BU/1a B KaueCTBE OMOMHANKATOPA 3arpsi3HEHHOCTH BOIOEMOB.

OrieHKa KOMIUIEKCHOCTH 3arpsi3HEHHOCTH BOJIBI ITOKa3ajia Haubosiee BBICOKOE
coziep)KaHue XJIOPHUIOB, CYJIb(aTOB, TOBEPXHOCTHO-AaKTHBHBIX BEIIECTB U TAKEIBIX
METaJIOB B TOPOJICKMX BOJIOEMaXx, [0 CPaBHEHHIO C BojloeMaMu npuropoza. 1o Ha-
LIMM TPEIIONIOKEHUSIM 9TO MOIJIO CITIOCOOCTBOBATh YMEHBIICHHUIO Pa3MEpHO-BECO-
BBIX [apaMETPOB TeJla, & TAK)Ke M3MEHEHUIO Pa3MEpOB OPraHOB, UIPAIOLIUX KIIIO-
YeBYIO0 poiib B OOMEHHBIX HIpolieccax (nedeHb u cepaue). Kpome toro, ormMedeHs!
TIOJIOBBIE OTJIMYUSI PaCCMaTPUBAEMBbIX ITapamMeTpoB. [loyuyeHHbIe TaHHbIE HE [T03BO-
JISIFOT B TIOJTHOM Mepe OIIEHUTH XapaKTep OKa3bIBAEMOI'0 BO3JCHCTBHS 3arpsi3HEHHO-
CTH Cpe/Ibl Ha Pean3alyio aJanTalioHHOro oTeHIHana aM(prOuii 1 Hy KIaloTCsI B
Oosiee KOMIUICKCHBIX MCCIICIOBAHHSX C ITPHUBJICYEHUEM T€MaTOJIOTMYECKUX M MOJIe-
KYJISIPHBIX METOJIOB.

YCTHbIV oknag

AHHOTUPOBAHHbIA CMNCOK BUOOB NEPMETO®AYHbI
NMPUOAHECTPOBbA

0.C. BE3BMAH-MOCEWKO

3oonoruyeckuii UHCTUTYT PAH, CankT-leTepbypr; bezman-moseyko@mail.ru

Annotated list of herpetofauna of Transnistria

0.S. Bezman-Moseyko

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1; bezman-moseyko@mail.ru

An annotated list of species of amphibians and reptiles of Transnistria is provided. To date, the
occurence of 11 species of amphibians and 12 species of reptiles has been reliably confirmed.

[TpuBOANTCST AHHOTUPOBAHHBINM CIUCOK BHOB 3€MHOBOJHBIX M MPECMbBIKAIO-
umxcst [puaaectpoBbs. K HacTosIieMy BpeMeHHU JIOCTOBEPHO MOATBEPIKICHO 00U-
tanue 11 BumoB ampuOnii 1 12 BUAOB peNTHIIIA.

CcTeHaoBoe coobLleHne
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OCOBEHHOCTU NMUTAHUA TPEBEHYATOIO TPUTOHA,
TRITURUS CRISTATUS (LAURENTI, 1768), HA YPAIJIE

A.N. BEP3UH*, A.B. BYPAKOBA

MHCTUTYT aKkonorum pacteHnin 1 xunBoTHbix YpO PAH, ExatepuHbypr, *berzin_di@ipae.uran.ru

Trophic characteristics of the Crested Newt, Triturus cristatus (Laurenti, 1768)

in the Urals

D.L. Berzin, A.V. Burakova

Institute of Plant and Animal Ecology, Ural Branch of Russian Academy of Sciences, 620144
Yekaterinburg, 8 Marta str. 202; *berzin_dl@ipae.uran.ru

The trophic spectra of Triturus cristatus in the territories of the Southern and Middle Urals
were studied using a non-invasive method. In T. cristatus from the Middle Urals, interspe-
cific oophagy was noted, the dietary spectrum showed the predominance of terrestrial
invertebrates over aquatic ones, revealing a number of specimens with empty stomachs.
We observed a difference between the fundamental and completed trophic spectra in
amphibians, depending on the specificity of biotopes. For the first time for the Urals, the
nematode Megalobatrachonema terdentatum (Linstow, 1890) was recorded in the stomach
contents of the crested newt.

B Poccun Bompocs! Tpodonorun rpebeHYaToro TpUTOHA U3Y4EHbBI N30/ HYe-
CKH, U3BECTHBI JIMIIb HEMHOTOYHCIICHHBIC CBEJCHUS 110 MCCIIEIOBAHHIO MHUIIEBBIX
MIPE/NIOYTEHNH, TJIe 3aTparuBaeTcsi BOIPOC MUTAHUS 3TOTO BH/A, HO HE aHAIH3HPY-
€TCsl TAKCOHOMUYECKHUIT COCTAB MOTEHINANIBHBIX XKepTB, oduTaronux B cpeze (I"apa-
HuH, 1983; Ky3pmuH, 1992, 1999; Pyuun, 2010).

ITo mpuuune toro, uto 7. cristatus (Laurenti, 1768) siBisieTcsi OXpaHsIEMbIM
BHJIOM U BKiItoueH B Kpacuyto kuury CepmiioBckoit u Uensounckoit oomacteit (11
kareropust) (Kpacnas kuura Yemnsiounckoit odmactu, 2005; Kpacnas xaura Ceepi-
JoBCcKOM 00sactu, 2018), 1enpio Hairell paboThl SIBISUIOCH M3YYCHHE CHenU(UKA
TpodoJoTuu B3pocibix ocobeit 7. cristatus Ha Cpennem u IOxHOM Ypase B iepuos
Pa3MHOXKEHHMSI, C IPUMEHEHUEM HEMHBA3UBHBIX METOJIOB.

Tpoduueckue ciektpsl 7. cristatus Ha UCCIEyEeMbIX TEPPUTOPHUSIX MIPEICTABIIC-
HbI OCCIIO3BOHOYHBIMHU, OTHOCSIITUMHUCS K 4 TumaM: Mollusca, Arhtropoda, Annelida,
Nematoda.

O6HapykeHO TIpeoOsiaaHue B TMHIICBOM CIHeKTpe ampubuii u3 YenssOuH-
cKoif obnactu npencraButenei ABYKpbuibix (Diptera — 37.4 %) u pakooOpa3HbIX
(Crustacea — 44 %), 9TO CBS3aHO C OOMJINEM JAHHBIX TAKCOHOMHUYECKHX TPYTII B
okpyxaroreit cpene (7.55 % u 69.2 % COOTBETCTBEHHO), UTO JleNaeT ux Oonee J0-
CTYIHBIMH JIJIsl TPUTOHOB.

Y am¢puoduii Ha Teppuropur CBepTOBCKOM 00acTH HAOTIOAAETCS ASPHUIIAT BO-
JIHBIX KOPMOB, B PE3yJIbTaTe B TPO(YUUECKOM CIIEKTPE YBEITUUUBACTCSI J10JISI KPYITHBIX
Ha3eMHBIX MUIIeBbIX 00bekToB Oligochaeta (42.3 %), KOTOpbIE, BEPOSTHO, SBIISIOT-
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cs1 0oJIee 3aMETHBIMH M TUTATEIIbHBIMU, HIMEIOT BEICOKOE COOTHOLIIEHHUE Oelka K co0-
cTBeHHo duomacce (59 %) (Hepher, 1989). B peanu3oBaHHOM CIIEKTpE U3-3a HEO-
CTaTKa JIETKO IepeBaprBacMbIX KOPMOB BO3PACTAET JOJISI IPEICTABUTEIICH BOTHBIX
MosutrockoB (Gastropoda — 11.5 %), KOTOpbIe, MO-BUIMMOMY, XyXKE YCBAUBAKOTCS,
HO SIBJSIIOTCS 00JIee JOCTYMHBIMU B CPele MO CPABHEHHUIO C JPYTUMHU MHUIICBBIMA
obobekramu. Y 22.5 % ocobeii u3 CBepaioBCKOW 00JIacTH HAOMIOMACTCS TOCTaHUuS
COPOILICHHOW KOXKH, KOTOpOe OOYCIJIOBJICHO JUIMTENILHBIM TOJOJAHUEM XBOCTATHIX
am}uOui, 4TO, BEpOSITHO IO3BOJISIET BOCIIOIHUTD dHEpreTHyeckue pesepssl (Brode,
Gunter, 1959; Cicort-Lucaciu et al., 2007).

BerLsiBiieHHBIC B X0OJ1I€ HCCiIeI0BaHus MexkBH0Bast oodarus y 40 % ocobeit, mpe-
o0nagaHue Ha3eMHbBIX (OPM HaJ BOJHBIMH B CIICKTPE MUTAHHS TPUTOHA, A TAKKE
npucytctBre 20 % MyCTBIX JKEIYIKOB, SBISIOTCS CIEACTBHEM Je(UIIMTA BOTHBIX
0eCI03BOHOYHBIX B cpeze B nonysinnu ampuouii Ha tepputopun CBepioBCKOH
obnactu. Briepsble aiist TeppuTopun Ypasia B COIEp)KUMOM HKEITyIKOB TpedeHYaToro
TpuTOHa OOHapyxeHa Hemarona Megalobatrachonema terdentatum (Linstow, 1890).

Paznnune (yHIaMEHTAIBHOTO M PEaM30BaHHOTO TPO(UUYECKOrO CIIEKTPOB Y
ampuouii co Cpeanero (CeepaiioBckas oonacts) u KOxHoro Ypana (UensiOunckast
00J1acTh) 3aKJIF0YAETCS B KOJIMUECTBEHHOM U TAKCOHOMHYECKOM OOrarcTBe MOoCiea-
HETO, YTO CBS3aHO CO CHELU(PHUKONH MECTOOOUTaHHS: XOPOIIasi IPOrpeBaeMOCTh BO-
Joema, 60rarcTBO BOJHON PacTUTEIBHOCTH, IHIPOXHUMHUUECKHIE MTOKa3aTeNn (BbICO-
kuit ypoenb XIIK) u 1.1. BeposiTHO, NaHHBIE 0COOEHHOCTH OMOLIEHO3a OOBSCHSIIOT
Y HaXOJIKW MaKpoIlapa3uToB B TPO(UUECKOM CIIEKTPE XBOCTATHIX aM(puOuii ¢ Tep-
putopuu fOxHoro Ypana.

YCTHbIV Joknag

COCTOAHUE F’EPNETONOMMYECKUX UCCNEOQOBAHUNA
B 3ANOBEAHUKAX POCCUNU

B.B. BOBPOB

WHCTUTYT npobnem skonoruv u asontouun umenn A. H. Ceepuosa PAH, Mocksa;
vladimir.v.bobrov@gmail.com

The state of herpetological research in the nature reserves of Russia

V.V. Bobrov

Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences; 119071
Moscow, Leninsky pr. 33; vladimir.v.bobrov@gmail.com

Thirty years after the publication of a monograph reviewing the herpetological research in
nature reserves of the USSR (Amphibians and reptiles of nature reserves, 1987), we review
the current state of these studies according to the priority directions planned back then. Some
new directions of the herpetological research in nature reserves of Russia, in particular, the
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studies of critically significant territories for amphibian and reptile conservation, and the
studies on alien species are outlined.

Bonee 30 ner Ha3aj BhIIIET B CBET COOPHMK CTATeH, MOCBSIICHHBIX Te€PIIETO-
JorHYeckuM uccienoBanusiM B 3anoBenHnkax CCCP (Amdubun u pentwimu 3a-
MIOBE/IHBIX TeppuTopHid, 1987), B koTOpOoM OblIa mpencrasieHa WHQOpMaLUs 1o
CTENEHU M3yYEHHOCTH 3€MHOBOJHBIX U MPECMBIKAIOMIUXCSA B CYLIECTBYIOIIUX Ha
TOT MOMCHT 3aIlOBETHHKAX, B ToM yuciie B 53 3anoBeaankax PCOCP (bopkun, Kpe-
Bep, 1987; Japesckuii, 1987) u uernipex 3anoBennnkax Kpeima (Korenxko, 1987),
HaxofsmeMcst Torna B cocraBe Ykpaumnckoir CCP. B 3armaBHO# cTathe cOopHUKA
(T'apanun, apesckuii, 1987) Obuta npeuioxkeHa nporpaMma IrepreToIorHaecKux
HCCIICJOBAaHNI B 3allOBEAHUKAX, B KOTOPOH B KauecTBE NPHOPUTETHHIX OBUTH BbI-
JIeTICHBbl TPH HAIpaBJICHUS, M dTana: | — WHBeHTapu3auus reprerodayHsl; 2 —
cOOp TOro MMHUMAJIBHOTO KOJMYECTBA JIAHHBIX, KOTOPOE MO3BOJISIET KOHTPOJIUPO-
BaTh XOJI IPUPOIHBIX IPOLIECCOB B 3AIIOBEHNKE, 3 — MpOBEAEHHE OoJiee TITyOOKHX
HCCIIEJOBAaHNH OTIEIBHBIX CTOPOH OMOJIOTMU 36MHOBOAHBIX U IPECMBIKAIOMINXCS,
U, KaK MPaBUIIO, 3TO MOXKET OCYLIECTBIATHCS IIPU HAIWYUU B 3aIIOBEAHUKE CIELH-
anmcra-repreronora. B Tom ke, 1987 rony, Hauana BeIXonuTh cepust «®Dopa u da-
yHa 3anoBenHukoB CCCPy», uznaBaemas Komuccueii AH CCCP no koopauHauuu
Hay4YHbBIX MCCJIEAOBaHUM B rocygapcrBeHHbIX 3arnoBeannkax CCCP (B nactosmiee
BpeMsi cepHsl HOCUT HazBaHue «®Propa u (ayHa 3aroBeIHUKOB» U n3naercs Komuc-
cueil PAH no coxpanenuto Omonorumdeckoro pasnooopasus (CeKIusl 3aroBeJHOTO
Jieia)), B KOTOpOH K HAcTOSIIIEMy BPEMEHH BBIIUIO yKe Oosee 25 BBITYCKOB, I10-
CBSIILIEHHBIX [TO3BOHOYHBIM >KUBOTHBIM Pa3JIMUHBIX 3amoBefHUKOB Poccun. [IByms
rogamu panee, B 1985 rony Obita ocHoBaHa cepust «3anoBeguukn CCCPy (o3nHee
— «3anoBeHUKH Poccrmn»), B KOTOPOH O KaXJIOMY M3 CYIIECTBOBABIIMX Ha TOT
MOMEHT 3allOBeJHHKOB ObUIa NpuBejeHa nH(opManus 1o ¢ayHe, B TOM 4HCIE U
36MHOBOJIHBIX U IIPECMBIKAIOLIUXCSL.

B HacTosieM cooO1eHnH, MOATOTOBICHHOM K CTOJIETHIO 3aII0BEAHON CHCTEMBI
Poccun, cnenana nomnsiTka NPOBECTU aHAIU3 BCEM MMEIOIIEHCS HAa JAHHOM JTarle
MH(OpPMALIUH 110 36MHOBOAHBIM M IIPECMBIKAIOIINMCS B 3aIlI0BEJHUKAX HaIIeH cTpa-
HBI U NONIB3YysiCh HaMedeHHbIMU 30 JIeT Ha3a HalpaBJIEHUSMHU, WIN 3TallaMH, OIpe-
JICTIUTh COCTOSIHIE M3YYEHHOCTH I10 KKJJOMY 3allOBEIHUKY 110 OaJUIbHOMY ITpHU3Ha-
Ky: 1 Gaju1 coOOTBETCTBYET IEPBOMY HAMEUEHHOMY TOT/Ia HAIPaBJICHHUIO, WM 3TAIlLy,
a2 1 3 — COOTBETCTBEHHO, BTOPOMY M TpeTheMy. Takum 00pa3om, IpecTaBIeHO
COCTOSIHME M3Y4YEHHOCTH. BHIOBBIM CIIMCKaM B CTaThsX B cOOpHUKE «AMPuOMN 1
PeNTHIINY 3a110BEeAHBIX TeppuTopuid» (1987), nadopmaryu B cipaBounnke «CoBpe-
MEHHOE COCTOSTHHE OHMOJIOTMYECKOr0 pa3HOOOpasusi Ha 3alOBEIHBIX TEPPUTOPHUSX
Poccum» (2003) u Beimyckax u3 cepun «®mopa n dayHa 3armoBeHUKOB» MOXHO
MIPUCBOUTH TONBKO 1 Oami. MakcuManbHBIM YHCIIOM 0ajuloB JUIs JIFOOOTO 3aIoBe-
HHUKa MOXET OBITh TOJBKO 3, a HE CyMMa 0ajuIOB IO Pa3HBIM MO3ZUIMAM. AHAIIU3
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JUTEpaTypsl ¥ MH(MOPMAIMHK, COIEpIKalllelicsi Ha callTax 3aloBEHIUKOB MOKa3bIBa-
€T, 4TO JaXKe TIPOCTO CITUCKH repreTo(ayHbl Uil CBOCH TEPPUTOPUH UMEIOT J1aJIeKO
HE BCE 3allOBE/IHUKH, a pabOThI SKOJIOTHUECKOTO XapaKkTepa IPOBOAMINCH U BOBCE
Ha TEPPUTOPUH BECbMa OTPAaHMUYCHHOTO YHCIIA 3alIOBEJAHUKOB, B OCHOBHOM, B TEX,
rae B mrare ObutM Po(eCCHOHANBHBIE TEPIIETONIOTH, KaK U MPEAIIOoNarail aBTopbl
TOM CTaThbu B yKa3aHHOM cOOpHUKe. K TaKOBBIM MOJKHO OTHECTH CJIE/TYIOIIHE 3aI10-
BeqHUKHU: Anraickuii, Bomkcko-Kamckuii, «I"annubs ropa», Kaskazckuii, «Kusauy,
«Ky3neukuit Anaray», Mopnosckuii, Oxckuii, LleHTpanbHO-UepHO3eMHBIH.

[ToHsATHO, YTO NMPONOKEHNE KaK MHBEHTApU3aIMY, TaK M HKOJIOIMYECKUX HC-
CJICIOBAaHUH JIOJDKHBI OCTaBaThCsl MPUOPUTETHBIMH HAIpaBJICHUSIMH, 0COOCHHO B
TEX 3allOBEJIHUKAX, B KOTOPBIX 3TH MCCJIEAOBAHUS HAXOISITCS HA HAaYallbHOM JTare
WIN BOBCE HE HAYMHAIUCH (CIOla BXOAAT 3amoBelHUKH bononbckuii, Heneuknii,
«2p3mu»). Ho 3a nocieiHue ro/ipl MOSIBUINCH HOBBIE HAIIPABJICHUS MCCIICIOBAaHUN B
obnacti OMopa3Ho00pa3usl, KOTOPbIE MOJKHO pa3pabdarkiBaTh U B paMKax repreTolio-
IMYECKHX HCClieoBaHui. B yacTHOCTH, BeneTcs pa3paboTka npodieMbl «KpUTHYE-
CKH 3HaYMMBIX TEPPUTOPHUI», KOTOpasi HAXOAMUTCS TIOKa B COCTOSIHUU OOCYIK/ICHHS,
HaMeYeHbI TOJILKO HeKoTopble obmue nosoxenus (boopos, 2017; Mnpsmenko n
Ip., 2017), u aBTOpBI pa3padOTKU HAJICIOTCS HA IIMPOKOE OOCYKIACHUE Pa3IMYHBIX
ACIIEKTOB CO CTOPOHBI COTPYAHUKOB 3aII0BEHIKOB, BeJlb UIMEHHO Ha UX TEPPUTOPH-
SIX BEAYTCS MHOT'OJIETHHE IUIAHOMEPHBIE MCCIICIOBAHHS, U COTPYIHUKH, MIPOBOJIS-
LIME ITU UCCIIEOBAHMUS, XOPOILO 3HAIOT CUTYallMIO B CBOMX 3aIllOBEIHMKAX. B HacTo-
siiee BpeMsl ellie OjHa aKkTyasbHas po0iiemMa NpUBJIeKaeT BHUMAaHUE UCCIIeJOBaTe-
JIel BO BCEM MHpE, 2 IMEHHO BJIMSHHE Ha 9KOCHCTEMbI BUJIOB-BCEJICHIIEB, — BHJIOB
pacTeHH M JKUBOTHBIX, MMOSIBJISIFOLIMXCS B HOBBIX JUIsl ce0st MecTax OOMTaHHs 3a
IIpe/ieiaMi CBOMX MCKOHHBIX apeajioB. BUbl 3 MHOBOIHBIX M IPECMBIKAIOINXCS,
€CTECTBEHHO, HE MOTYT IPUYMHSITh CTOJIb 3aMETHOTO yIepOoa abOpUreHHBIM IKOCH-
cTeMaM, KakK, CKaKeM, MIICKOIIUTAIOIIHE, HACEKOMBIE HJIH PHIOBI, HO, TEM HE MEHee,
UX TOSBJIEHHE HAJO0 TIIATENIFHO OTCIIeXUBaTh. B ¢ayne Poccun Hanbosbiiee BHU-
MaH{€ B 9TOM OTHOLICHUH JIOJDKHBI IPUBIICKATh TAKUE BUJIBI, KaK 03epHast JISTYII-
ka (Pelophylax ridibundus) u xpacHoyxas uepenaxa (Trachemys scripta), KoTopbie
BKJIFOUYCHBI B CITIMCOK CTa HanboJiee ONacHbIX MHBa3HOHHBIX BUI0B (Camble OltacHbIe
MHBa3uOHHBIE BUBI Poccun, 2018).

YCTHbIV Joknag
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AHAJIN3 AKYCTUYECKUX CUTHANOB POOAUTEJIbCKUX
N TMBPUOHBLIX ®OPM BEEPOIAJIbIX TEKKOHOB
PTYODACTYLUS HASSELQUISTII COMPLEX (SQUAMATA:
PHYLLODACTYLIDAE: PTYODACTYLUS)

Nn.0. BOrATOBA™, E.M. IA3APEBA?, P.A. HA3APOB?

1Bronornyeckuii hakynsteT MoCKOBCKOro rocyapCTBEHHOrO yHUBepcuTeTa
nmenn M.B. JlomoHocoBa, *bogatovapolina@gmail.com

2Kadbegpa ecTecTBeHHbIX Hayk, LiKkona «JleTtoBo», Mocksa
SHayuHo-uccnepoatenbsckuii 3oonornyeckuii mysen MI'Y nmenn M. B. JlomoHocoBa, Mocksa

Analysis of advertisement calls of parental and hybrid forms of fan-toed geckos
Ptyodactylus hasselquistii complex (Squamata: Phyllodactylidae: Ptyodactylus)
P.D. Bogatova', E.M. Lazareva?, R.A. Nazarov®

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *bogatovapolina@gmail.com

2Department of Science, Letovo School; 108814 Moscow, Zmenkovskaya 3

3Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow,
Bolshaya Nikitskaya str. 2

The genus Ptyodactylus is a compact monophyletic group of geckonid lizards, which consist
of 12 morphologically similar species. Diversity of acoustic communication between species
(including almost silent species), as well as the ability of interspecific hybridization, deter-
mined our choice of this genus as a model group for studying the mechanisms of formation
and inheritance of acoustic signals. Our data consists of the male advertisement calls of the
next representatives of Ptyodactylus genus: P. hasselquistii (four males), P. cf. hasselquistii
(eight males) P. hasselquistii x P. cf. hasselquistii (seven males). The signals were analyzed
in Raven Pro spectrographic software using the next parameters: overlap 90 %, FFT-length
512, Hemming window. The multiple clicks had a similar acoustic structure however, each
species and hybrid had special features. Based on the results obtained, we can assume
that acoustic features of males signals are inherited through the maternal lineage, as well
as the color patterns inheritance.

N3ydyenne MexaHH3MOB ()OPMUPOBAHHS aKyCTHUYECKOH KOMMYHHKAIIUU PETITH-
JIMH MOYKET MTO3BOJIUTH ITOHATH 3BOJIIOIIMOHHBIE IPOLIECCHI, IIPUBEAIINE K BOZHHUKHO-
BEHMIO CIIOKHOM aKyCTHYECKOW KOMMYHHKAIIMM Y BBICIINX MO3BOHOYHBIX >KHBOT-
HBIX. 3a TOCIIETHHE MSTh JIET MHTEPEC K TAHHOW ITpo0IIeMaTHKe 3aMETHO BO3POC, Of1-
HAaKo, /10 CHX ITOp OCTAIOTCS HEMOHSATHBI MEXaHU3MbI ()OPMHUPOBAHUS aKyCTHIECKUX
MIAaTTEPHOB B PA3IMYHBIX IPyINax penTiianid. Uem ompenernsercs: IBIKYIIAs Cuila
oTOOpa IpU Pa3sBUTHH PA3IMIHON CTPYKTYpPBl aKyCTHYECKHUX CHTHAJIOB — BOIIPOC
HA KOTOPBINA MBI IIBITAEMCSI HAWTH OTBET.

B kadecTBe MOIETBHON I'PYMNIIBI HAMHU OBUIM BBHIOPAHBI BEEpPOIaIble TEKKOHBI
pomna Ptyodactylus. 9TO KOMITaKTHBIH TaKCOH, K KOTOPOMY OTHOCSTCS |2 BHIIOB TeK-
KOHOB pactipocTpaneHHbIX oT CeBepHoit u LlenTpamsaoii Appukn mo bmmxaero
Bocroka u Apasuiickoro [TomyoctpoBa. B coctaBe 3Toii Tpynisl TeKKOHOB HaOITIO-
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JIaeTCsl 3HAYUTENBHOE Pa3HO0Opasre BUIOCTCIHM(DUUHBIX aKyCTHYSCKUX CHTHAJIOB,
BKJIto4ast BU (P. oudrii) ¢ MpakTHYECKH OTCYTCTBYIOIEH BOKaIH3aIHeH.

AKYCTHYECKHE CHTHAJBI TeKKOHOB 3aIlMChIBATIN HA HOyTOYK MPH MOMOIIH BbI-
HocHoro Mukpodona (popmar WAV, uactora nuckpernzanuu 44 kl'm). Crexrpaiib-
HBIl aHAaIHM3 MPOBOIMIICS C MOMOINBIO MporpaMmbl Raven Pro mepekpbiBaHue 1O
BpemenHoi ocu (overlap) — 90%, FFT-length — 512 Touek; oxHo X3MMUHTra.
KouTtponupyeMbIMu apaMeTpamMu SKCIepUMeHTa ObLTH: pa3Mep u Gopma Teppapu-
YMOB, TEMIIEPATypa, OCBEIICHHOCTD, BIAXXHOCTb, KOJIMYECTBO U TUIT KopMa. Beibop-
Ka cocrosuia u3 1230 oOpaboTaHHBIX CUTHAJIOB, B HEE BOIIUIN aKyCTUYECKUE CEPHU
4eThIpeX caMIloB P. hasselquistii, cemu THOpUIHBIX camiloB (P. hasselquistii X P cf.
hasselquistii) u BoceMu camuoB P. cf. hasselquistii.

B pesynbrare aHanu3a CTpyKTYpbl CHTHAIOB POIUTENLCKUAX U THOPUAHBIX hopM
BBISIBIICHBI Pa3lH4Ms KaK B YACTOTHO-BPEMEHHBIX MOKA3aTeN X OTACIbHBIX CHUTHA-
JIOB, TaK U B CTPYKType cepuii B menoM. [lomydeHHbIe TaHHBIC MO3BOJISIOT TIPE-
oJiarath, 4TO HACIEIOBAHHE aKyCTHYECKOTO perepryapa CamiloB MPOHCXOTUT 110
JKCHCKOI1 JINHNH, KaK ¥ HACJICIOBAHUE TIATTCPHOB OKPACKH.

CTeH0Boe coobLieHne

OPUEHTALUA TPABAHOW NATYLUKU (RANA TEMPORARIA
LINNAEUS, 1758) BO BPEMA BECEHHEW MUTPALIUU

A.A. BOJIbLLAKOBA', B.B. LLAXMAPOHOB"*

"Buonoruyeckuii pakynsteT MoCKOBCKOro rocyaapCTBEHHOMO YHUBEPCUTETA
nmeHn M.B. JlomoHocoBa

2MIHCTUTYT 3BOMOLMOHHON chunsunonorum u Guoxmmmmn nmexdn U.M. CeueHosa PAH,
CaHkT-lNeTepbypr; *wshakh@yandex.ru

Orientation of the Common Grass Frog (Rana temporaria Linnaeus, 1758)

during spring migration

A.A. Bolshakova', V.V. Shakhparonov"?*

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory 1/12
2Sechenov institute of evolutionary physiology and biochemistry Russian Academy of
Sciences; 194223 St.-Petersburg, Toreza 44; *wshakh@yandex.ru

Amphibians of a temperate climate migrate over significant distances. Potentially they can
navigate by variety global cues (celestial cues and the Earth’'s magnetic field) and local
cues (odor, moisture gradient, visual landmarks). At the same time, the mechanisms of their
orientation are poorly known, especially in anuran amphibians. We chose a common grass
frog as a model species, among cues we focused our attention on the Earth’s magnetic field.
The experiments were conducted on the Zvenigorod Biological Station (Moscow region,
Russia) in 2019-2021. We used a circular arena with a diameter of 20 m in the field study
of the orientation behavior (N = 551). The sensitivity to the Earth’s magnetic field was tested
by using a T- maze placed in Merritt coils (N = 361). The temperature affects the motivation
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of adult grass frogs to breeding migration. If it is stable or increases, frogs orientate to
breeding site. If the temperature decreases, frogs either try to return to the river (wintering
site), or hide. The strategy differed in the two studied subpopulations, sex differences were
also found. The local cues seem to dominate, but in their absence, frogs switch to the global
cues. Adult common frogs are sensitive to the magnetic field and are able to choose the
correct direction along it, which in natural conditions would lead them to a breeding site. As
birds, frogs use an inclination magnetic compass. This work was supported by the Russian
Science Foundation (project No. 21-14-00158).

3eMHOBO/IHBIC, OOUTAIONINE B 30HaX YMEPEHHOTO KJIMMAaTa, COBEPINAIOT MH-
rpanyy, MpeofoseBasl 3HaYUTEIbHbIE TI0 CPABHEHUIO CO CBOMMH pa3MepaMHu pac-
crosHUs. B 9TO Bpemsi OHM MOTEHIIMAIBHO MOTYT HCIIOJIb30BaTh KaK II0OAJIbHBIC
OPHEHTHPBI (ACTPOOPHEHTHUPHI MM MarHUTHOE Mojie 3eMJIM), 33Jal0IIne KOMITac-
HOE HamlpaBlieHHE, TaK W JIOKAIbHBIC (3alax, IPajueHT BIAKHOCTH, BH3yaJbHbIC
OPHMEHTHPBI), KOTOPHIE YKa3bIBAIOT HEIOCPEACTBEHHOE PACIIOIOKEHNE LENn. XOTs
36MHOBO/IHbIE OYEHb BaXKHas JUIS MOHUMAHUS HBONIOLMU TPyIIa, UX OpPUEHTALUSA
B IPOCTPAHCTBE MAJIOM3Y4Y€HHA, U TOKA HE SICHO, KAKHE KOHKPETHO MEXaHU3MbI
OHH HUCIIOJIB3YIOT M KaKOBa MX Mepapxus. B 0coOEHHOCTH HE XBaTaeT JaHHBIX IPO
0eCXBOCTBIX 3¢MHOBOJHBIX. /)11 BEISICHEHHUS ATUX BONPOCOB MBI BHIOPAJIH IIMPOKO
pacIpocTpaHeHHBI BU — TpaBsHylo Jrymky Ocoboe BHUMaHKE OBUIO yAEIeHO
H3y4YEHHIO €€ OPUEHTAIMU 10 MAarHUTHOMY IOJII0 3€MIIH.

OnbiThl OblH 1TpoBezeHb! ¢ 2019 o 2021 roga Ha TeppuTOpUN 3BEHUTOPOICKON
6nonornueckoit cranimu uMm. C.H. Ckanosckoro (OnmHIOBCKHE paiioH MockoB-
CKoi obnactn). s MccieoBaHysi OpUEHTAIIMOHHOTO TTOBEICHUS B €CTECTBEHHBIX
yCIOBUSIX OblJIa MCIIONIB30BaHA Kpymias apeHa auamerpoM 20 M (Bcero Obuia BbI-
mymeHa 551 0co0p). UyBCTBUTEIBHOCT TPABSHBIX JISTYHIEK K MArHUTHOMY MOJIIO
3eMiI MPOBEPSUIH C UCIIONB30BaHHEM T-00pa3HOro J1abMpHHTA, ITOMEIICHHOTO B
karymky Meppura (rporectupoBana 361 oco0b).

Bo Bpemsi BeceHHEH MHUIrpanuyl B3pOCIBIX TPABSHBIX JIATYLIEK B HEPECTOBBIN
BOJIOEM TEMIIEPaTypa OKa3bIBAET CYILECTBEHHOE BIAMSHUE HA UX MoTuBauuw. Ilpu
ee TIOHKEHHH JISITYIIKH JIN0O0 MBITAIOTCSI BEPHYTHCSI B MECTO 3UMOBKH (PEKY ), TH00
3aranBaroTcsi. BeIOOp cTparerny pasnuyaics B JABYX MCCIEAYEMBIX CyOIONyIIsiu-
SIX M, HE UCKIIIOYCHO, YTO 3aBHCEJT OT YCJIOBHM, B KOTOPBIX OOBIYHO IPOXOAUT HX
HepecToBasi MUTrpanus. Takke oOHapyKEHBI MTOJIOBBIC Pa3JIMYUs BO BIMUSHHUU TEM-
nepaTypsl Ha noBeseHue Jisrymek. Cpean OpueHTHPOB, NO-BUAUMOMY, TOMUHHPY-
0T JIOKQJIBHBIE OPUEHTUPBI, HO MPU UX OTCYTCTBUM JIATYIIKU HNEPEKIIOYAOTCA Ha
mio0ansHbIe. B3pocibie 0co0u TpaBsSHOM JIATYIIKK 4yBCTBUTEIBHBI K MATHUTHOMY
TIOJTIO M CHIOCOOHBI BHIOMPATH 110 HEMY IPaBHIIbLHOE HAIpaBJICHUE, KOTOPOE B €CTe-
CTBEHHBIX YCJIOBHSIX MPUBEIIO ObI X K HEpecTOBOMY BogoeMmy. [Ipu sTom ssirymikw,
KaK U ITULBI, UCIIOIb3YIOT MHKJIMHALIMOHHBIN, a HE MOJIIPHBII MarHUTHBII KOMIIAC.

PabGora BbImonHeHa NpH HOAJEpKke rpaHta Poccuiickoro HaydHoro ¢onzaa
(mpoext Ne 21-14-00158).

YCTHbIV Joknag,
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The distribution of amphibians in the Himalaya

L.J. Borkin", S.N. Litvinchuk??

' Zoological Institute, Russian Academy of Sciences, St. Petersburg; 199034, St. Petersburg,
Universitetskaya nab. 1; *Leo.Borkin@zin.ru

2 Institute of Cytology, Russian Academy of Sciences; 194064 St. Petersburg, Tikhoretsky pr. 4
3Dagestan State University, Faculty of Biology; 3367000 Makhachkala, Gadzhiyev str. 43-a

The composition of the amphibian fauna of the Himalaya is analyzed in terms of taxonomy,
endemism, and distribution in various parts of the region. The Himalayan fauna of amphibi-
ans contains approximately 103 species from 35 genera, 9 families and 3 orders. They are
vertically spread from the Indian plains (terai zone) up to 5,270 m asl. The number of species
in the Eastern Himalaya is above twice higher than in the Western Himalaya. The majority of
species have the Oriental origin. Only three Palearctic amphibian species (Bufotes latastii,
B. baturae v B. pseudoraddei) are known at the elevation 780-5,000 m asl in Dibang Valley
in the Western Himalaya only (Pakistan, Kashmir Valley, Ladakh, Himachal Pradesh). An
additional Palearctic species, the Asian common toad (Bufo gargarizans), was recently found
in the Eastern Himalaya in India (2,250-3,200 m a.s.l.; Nijhawan et al., 2021). Therefore,
the occurrence of the Palearctic species in the Himalayan batrachofauna is equal to 4% as
awhole. Importantly, two green toad species (B. baturae and B. pseudoraddei) demonstrate
unique genetic and evolutionary features (triploidy in both sexes, unusual mechanism of
inheritance, hybrid origin). The eastern border of the distribution of the Palearctic species
in the Western Himalaya coincides with the Sutlej River area (the Indus River basin) in
Himachal Pradesh (India).

dayna 3eMHOBOJHBIX ['MMaaeB MpoaHaIM3UPOBAHA C TOYKH 3PEHHS TAKCOHO-
MHH, SHIEMHU3Ma U PaclpOCTPaHEHMS B Pa3IMYHBIX 4acTsix pernoHa. OHa Hacuu-
ThIBaeT okosio 103 BugoB u3 35 poxa, 9 cemeicTB U 3 oTpsaoB. OHU IPOCTUPAIOT-
cs o BepTuKamu or MHnumiickux paBHUH (30Ha TepaeB) 0 5270 M HaJl ypoBHEM
Mopst. Yuceno BunoB B Bocrounsix ['mmanasx Gonee yeM B JiBa pasa BbIIIE, YEM B
3ananubix ['MManasx. BoibIIMHCTBO BHIOB MMEIOT OPHEHTAILHOE IPOHCXOXKIC-
nue. TonbKo TpW BHJa najeapkruueckux ampuouit (Bufotes latastii, B. baturae n
B. pseudoraddei) n3secthsl Ha BricoTe 780—5000 M Ha ypOBHEM MOPS B 3ariaTHBIX
I'mmanasx (Ilakucran, Kammupckas nommna, Jlanakx, Xumavan-IIpagenr). Eme
OAMH maneapkruueckuil BuI (Bufo gargarizans) HenaBHO ObLT 0OHapyxeH B Boc-
TouHbIX ['mmanasx B Unaun (2250-3200 m H.y.M.; Nijhawan et al., 2021). Takum
00pa3om, BCTpEYaeMOCTh IajeapKTHUECKUX BHJIOB B TMMaJalicKoi OarpaxodayHe
B 11esioM paBHa 4%. Ba)KHO OTMETUTb, YTO OJUH BHJI 3€JICHOH Ka0bl (B. pseudorad-
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dei) TEMOHCTPHPYET YHUKAJIbHbIE TEHETHYECKHE U IBOJIOLHOHHBIE OCOOEHHOCTH
(TpurutonMst Y 000MX I0J0B, HEOOBIYHBIH MEXaHU3M HACJIEIOBaHUs, THOPUIHOE
MIpoHCXOXK/IeHUEe). BocTouHast rpaHuiia pacpocTpaHeHus MajieapKTHUECKUX BHJIOB
B 3anaguelx [ uManasx coBnagaet ¢ 6acceitnom pexu Carnenx (Oaccelin pexu WUun)
B mwtare Xumadan-IIpanem (Mugus).

YCTHbIV Joknag

HOBbIE JAHHBIE O PASHOOBPA3UN N BUOTEOIPA®UN
FTMMAJIAUCKUX TOJIOINA30B (REPTILIA: SCINCIDAE:
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New data on diversity and biogeography of Himalayan snake-eyed skinks

(Reptilia: Scincidae: Lygosominae)

A.M. Bragin', S.N. Litvinchuk??, L.J. Borkin®*, D. Jablonski®, Zeeshan Mirza®,

N.A. Poyarkov'’

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
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2Institute of Cytology, Russian Academy of Sciences; 194064 St. Petersburg, Tikhoretsky pr. 4
3Dagestan State University, Faculty of Biology, 3367000 Makhachkala, Gadzhiyev str. 43-a
4Zoological Institute, Russian Academy of Sciences; 199034, St. Petersburg, Universitets-
kaya nab. 1

*Department of Zoology, Comenius University in Bratislava, Mlynska dolina, llkovicova 6,
842 15, Bratislava, Slovakia

5National Centre for Biological Sciences, TIFR, Bangalore, Karnataka, India

"Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

Taxonomy of the small lygosomine skinks of Middle Asia and the Himalayas is in a state
of a flux. During the last century, skinks inhabiting this region have been attributed to the
genera Ablepharus, Asymblepharus, Himalblepharus and Scincella. Most recent phylogenies
of the group did not include materials from the Himalayas, and the existing regional faunal
lists and field guides likely are often based on misidentified specimens. We assessed the
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diversity and phylogenetic relationships of the Himalayan snake-eyed skinks based on 40
specimens representing ca. 30 populations from Pakistan, India, Nepal and Tibet (China).
We assessed phylogenetic relationships of the populations based on four mtDNA (16S rRNA,
12S rRNA, ND2 and cytochrome b) and three nuDNA genes (MC1R, RAG1 and NKTR)
with total length up to 4311 b.p. The representatives of all major lineages of Ablepharus
from the Mediterranean, Near East and the Middle Asia, along with the representatives of
different Asian lygosomine skinks were used as outgroups in the phylogenetic analyses.
Phylogenies were reconstructed using MrBayes 3.1.2, RAXML and PartitionFinder v2.2.1.
Our data suggest that the species previously assigned to the genus Asymblepharus do
not form a monophylum, and are represented with four clades paraphyletic with respect to
Ablepharus. The Himalayan taxa of the former subgenus Himalblepharus is also paraphyletic
including three clades together not forming a monophyletic group. We therefore consider
Asymblepharus and Himalblepharus as junior synonyms of Ablepharus, and tentatively
propose to include all snake-eyed skink species from the Mediterranean to the Himalayas
to a single genus Ablepharus sensu lato. Two species recently described from Medog (A.
medogensis and A. nyingchiensis) group together with an undescribed lineage from Arunachal
Pradesh, India, and form a sister clade to all remaining members of Ablepharus sensu lato.
The taxonomic status of this clade and the included lineages requires further studies. In the
central and western parts of the Himalayas our analyses reveal 12 species-level lineages,
which are grouped in two major clades. The phylogenetic relationships among these clades
are not sufficiently resolved. From five to seven lineages we tentatively indicate as candidate
species; their status has to be clarified using an integrative taxonomic approach along with
careful examination of type specimens. The study was carried out with support from the
Russian Science Foundation (RSF grant 19-14-00050).

Cucremarika MEJNKHX JIMTO30MUIHBIX SILEPUL, HACEISIONIMX T'OpHBIE CHCTE-
Mbl Cpenneii u Llenrpansrnoit A3un u ['mmanaes, pazpaborana HeymocrarouHo. Ha
MIPOTSHKEHHUH MTOCIIETHETO BEKa Pa3HbIE aBTOPHI OTHOCHIIM OT/CJIBHBIC BUIBI MEITKUX
CIIMHKOB U3 3TOTO PErnoHa K rosornasam (4blepharus), 10XHBIM roJornasam (Asym-
blepharus), rumanaiickum ronornasam (Himalblepharus) n cunnuennam (Scincella).
Hecmotpst Ha TO, 4TO BEPOSITHBIN LIEHTP MPOUCXOXKICHUS M pa3HOOOPa3Usl JINT030-
MUJIHBIX CIIMHKOB U, BEPOSITHO, TOJI0NIIA30B, pacnonaraercs B Oxuoit Asun (Epem-
yeHko, [llepbak, 1986) Gopmiast 4acTh UCCIICNOBAHUIN X CHCTEMATHKH 3aTParuBacT
JIMIIb BUABI U3 3al1aIHON YacTH apeajia IPyNIbl 1 OCHOBAaHbI IPEUMYIIIECTBEHHO Ha
MOpPQOJIOTHYECKUX JaHHbIX. DuioreHeTHYeCcKoe MOJIOKEHNE OOINBIIECH YacTH BU-
JIOB, HaceJsIomuX TopHble cucremsl Kapakopyma, ['mmanaes u Tubera (oTHeceHbI
k onpoxy Himalblepharus) octaetcs HeM3BeCTHBIM. [10JTHOIICHHOW TaKCOHOMUYE-
CKOHM pEeBM3MH BHUJIOB M3 BOCTOYHOM 4acTH apeajia IpyIbl HE MPOBOAMIOCH; Psil
paloT npeyIararoT onpeAeIuTeIbHbIe TaOUIIbI, HO OHU TAaKXKe HEIIOJIHBI, a 0e3 Jie-
TaJBHOTO UCCIIEAOBAHUS THIIOBOTO MaTepralia TakKue KIF0YH MOTYT HE COOTBETCTBO-
Barb peansHocTH (Herman et al., 2002; Deuti et al., 2020). He cMoTpst Ha OIIBITKY
OITCATh HECKOJIBKO HOBBIX BHJIOB C HCIIOJIb30BaHHEM MOJIEKYISIpHBIX MeTo0B (Che
et al., 2020), B3aMMOOTHOIIEHUS BHYTPH I'MMaJIAiiCKNX TOJIOINIA30B B LIEJIOM JI0 CHX
IOp OCTAIOTCS HEN3YYCHHBIMH.

MBI Hcce1oBaIl MOJICKYISIPHYI0 N3MEHYUBOCTh 30 MOIMYIISIMH MPEIONI0KH-
TEJILHO JIEBATH TMMAaJaliCKUX BHJIOB TOJIOINA30B, U3y4nuB 40 3K3eMIUIIPOB C Tep-
puropun [lakucrana, Munnu, Henana u Tubera (Kuraif). Beinenenne JJHK, ITIP

31



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

U CEKBEHHPOBAHME IPOBOAMIN 10 CTAHIAPTHBIM MeToankaMm. duioreHeTHYecKue
CBSI3M PEKOHCTPYHPOBAIM IO JAaHHBIM YETHIpEX NeHOB MHUTOXOHApHaibHoW JIHK
(rensr 16S pPHK, 12S pPHK, ND2 u uutoxpom b), u tpex reHos syieproid JJHK
(reast MCIR, RAG1 u NKTR) obrueit qimnoii 1o 4311 1. o. Taxoke B aHaIM3 BKIIIO-
YEHBI IIPEJICTABUTEIIN BCEX OCHOBHBIX M3BECTHBIX JIMHUH royioriazos n3 Cpeanzem-
HOMOpbS, ¢ bmknero Bocroka u u3z Cpenneit A3um, U NpeACTaBUTEIN Pa3iiny-
HBIX JITHUH a3MaTCKUX JIMTO30MU/I, UCIIOJIb30BAaHHBIX B Kau€CTBE BHEIIHHUX I'PYIIIL.
dunoreHeTHUECKUN aHANNU3 MPOBOAUIM B mporpammax MrBayes 3.1.2, RAXML u
PartitionFinder v2.2.1.

[o HamMM JaHHBIM, HEOOXOAMMO MEHSTH MPEJICTABICHHE O CUCTEMAaTHYECKOM
MIOJIOKEHUH TOJIONNIAa30B B IIeJIOM. Tak JIMHWM, OTHOCHUMEBIE paHee K poxy Asym-
blepharus, He 00pa3yl0oT MOHO(MIICTHYECKON TPYIIIBI, a Pa3AelsIOTCsl Ha YeThIpe
KJ1aJIbl, KOTOPBIE B 00IIEH CII0KHOCTH NapaduiieTHIHbl OTHOCUTENbHO Ablepharus.
[pu 3TOM KIaja, BKIFOYAIONIAs TUIIOBOW BUJ pona Asymblepharus (A. alaicus) no-
CTOBEPHO PEKOHCTPYHUPYETCs Kak JIMHUSI cecTpuHcKast K Ablepharus sensu stricto.
Honpon Himalblepharus taxxe okaspIBacTCs ITyOOKO HapadUICTHYHBIM U TIPEJI-
CTaBJIEH TpeMs OCHOBHBIMH KJIaJiaMH, He 00pas3ylolMMH BMecTe MoHOduiIeTHYe-
ckoii rpymel. Ha Hamn B30I, BeiaeiieHue ponos Asymblepharus v Himalblepharus
HEONpaBJIaHHO, T03TOMY B paMKax 3TOW pabOTBI MBI IIPEBAPUTEIILHO paccMaTpH-
BaeM Bcex royiortazoB oT Cpean3eMHOMOpBS /10 BOcToKa [ mmanaeB B cocrase poza
Ablepharus sensu lato.

[To HammM NaHHBIM, TOMYJSIIMYU TOJIONIA30B U3 BOCTOYHBIX ['MMaiaeB, BKIIIO-
yast A. medogensis u A. nyingchiensis u3 Menora (Tu0OeT) 1 HEONMCAaHHBIN TAKCOH
u3 uHamiickoro mrara ApyHavai-Ilpazgem:, oOpa3yloT MOHO(QHIETHUECKYIO TPyII-
Iy, CECTPHHCKYIO 10 OTHOLIEHHIO KO BCEM OCTaJbHBIM T'0JIOINIa3aM M 3HAUUTEIBHO
000COOJICHHYIO OT APYIHX BUAOB poja. TakCOHOMHUYECKHI CTATyC 3TOW KIIAIbl U
BXOJISIIIIMX B €€ COCTaB JIMHUN TpeOyeT JanbHeHnX nccaenoBannii. OOHapyxeHue
BOCTOYHO-THMaJIaiiCKOI KJIaJibl TOJIONIa30B UMEET 3HaYeHHE JUIsl IIOHUMaHus (op-
MHUPOBaHHSI BCEH IPYIIIBL, TAK KaK BO3MOXKHO OTPa)KaeT IOCTEIICHHBIN MTPOLIECC pac-
celieHHs1 00IIero npejika roJiora3oB 3anaj HoM HarpasieHun u3 FOro-Bocrounoi
Asun uepe3 ['umanan va bxauit Boctok u B CpenHioro Asuto.

B nienTpanbHo# 1 3anaaHoi yacTax ['MMaiaeB Hall aHaM3 BBISIBAJI HEOXKHJIAH-
HO BBICOKOE T€HETHUYECKOE pa3HOOOpas3ue rojioria3oB. B 1enom, mo Hammm jaaH-
HBIM, 9TOT PErvoH HacesisieT 12 JUHUI roJIorIa3oB MPEANoI0KUTEIBHO BUI0BOTO
panra. XoTs (UIOreHEeTHYEeCKHUe OTHOUICHHS MEXK/Iy OCHOBHBIMHU KJIJIaMH 3aral-
HO- U LEHTPaJIbHO-TMMAJIAHCKUX TOJIONIA30B pa3pelleHbl HEJJOCTATOuHO; B LIEJIOM,
knanaa, Bkitouatonias A. ladacensis, A. tragbulensis, a Takke HCONMCAHHBIC JTHHUN
Asymblepharus sp. 1, 4 u 5 u3 Unnuu, 3anuMaeT Hanbojee 0azajibHOE MOJIOXKE-
HUE B paguanuu Bceil rpynmnsl. Gunorenernyeckue cBsizu Mexny A. himalayanus,
A. nepalensis 1 HEONIMCAHHBIMU JTMHUSMU Asymblepharus sp. 2 n 3 u3 3anaJHbIX
l'umanaeB paspereHsl HegoctaTtouHo. Jlunus Asymblepharus sp. 4 — kpunruie-
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CKHH BHJI, paCIPOCTPAHCHHbIH OT fora Kammupckoi J0IMHBI 0 3amaHbIX OTPO-
roB ['mManaeB Ha ceBepe, IJie OH cUMIATpuyeH ¢ A. himalayanus n A. ladacensis.
CecTpHHCKYIO K HEH BETBb 00pasyer Asymblepharus sp. 5, Takke 3acesslFOIIUI
Kammvupckyro monuny. OTHENBHYIO JHHUAK 00pasyeT momyisiius Asymblepharus
sp. 1 ¢ ceBepo-3amana YTrapakxaniaa B VHIUM, KOTOPIH TakKe CHMIATPHYCH C
A. himalayanus n A. ladacensis. B cocraBe A. ladacensis BBISIBICHO TPH JIMHUN
MIPE/AIOIOKUTENBHO TOABUAOBOIO paHra u3 3amanubix ['mmanaes: A. ladacen-
sis 1 ¢ ceBepa, 4. ladacensis 2 ¢ ceBepo-BocToka Xumauan-IIpagema B Maauu u
A. ladacensis 3 n3 FOro-3anannoro Tubera B Kurae.

OtaenbHyto, 3HaUUTENbHO IU(GDEPCHIMPOBAHHYIO, JHUHHIO 00pasyeT BHUI
A. himalayanus w3 1ICHTpaIbHON M CEBEPO-BOCTOUHON yacTn Xumadai-IIpanema.
B enuHy0 KiIaay ¢ HUM JOCTOBEPHO TPYIIUPYIOTCS HOBBIC JHHHUHU: IITHPOKOApE-
anbHbI Asymblepharus sp. 2, BKIFOYAONUI momyssiuy 13 3amagHoro Hemama u
foro-3anajga Yrrapakxauna B Unaun, u Asymblepharus sp. 3 w3 neHTpajIbHON ya-
ctu Xumavan-IIpanema. OtaensHyto kiany ¢hopmupyrot A. mahabharatus w3 I'a-
nasapu B Llenrpansnom Henane m mmpokoapeansHblit Bun A. sikkimensis, B pam-
KaxX KOTOpOTro BbIsIBJICHA ITyOoKkas reHeruyeckas muddepenumanus. Tak, BHyTpH
A. sikkimensis BBIIEISIOTCS TPHU JIMHHUU, BEPOSITHO, MOIBUIOBOTO paHra: A. sikki-
mensis 1 u A. sikkimensis 2 n3 3anagHoro Henana (c 10)KHBIX CKIIOHOB AHHAITypHBI)
u A. sikkimensis 3 u3 Llentpansnoro Henana. BoamoxxHOU rpanunei, pazaessonien
apeaiisl TuHUN A. sikkimensis 1 n A. sikkimensis 2, 10 Bceil BUIMMOCTH, CIIYXXHT
yIIENbe OJHOTO U3 MPUTOKOB peku Moau mexay Yompyrrom u Komporrom. Takum
o0pa3oM, Ha TeppuUTOpUU [ MManacB COCPENOTOYCHO 3HAYMTEIIBHOE Pa3HOOOpasue
rOJIOINIA30B, [ BCTPEUYAIOTCS TAKKe M BCe Oa3aibHbIC JIMHUHM 3TOM TPYMIIbI JUTO-
30MU/IHBIX SIIIEPUIl. TaKCOHOMHYECKHIA CTATyC MHOI'MX BBISBICHHBIX JIMHUH Tpe-
OyeT YTOYHEHHUS; B Psiie ONMyOIMKOBAaHHBIX paHee paboT, BO3MOXKHO, HCTIOTb30BAHBI
OLIMOOYHBIC OTPE/ICICHHs TUMAaTaiicKuX roforna3oB. CrokHas oporpadus, TopHbIe
XpeOThI, YIIEIbsI M TOJUHBI PeK [ MMaaeB 1 10 CHX IOp UTPAOT, BEPOSTHO, BAXKHYO
POJTb B BUJ00OPA30BAaHUH B 3TO IPYIIIE SIICPHIL.

HccnenoBanne BBITIONHEHO MpU mojaaepxkke Poccuiickoro HaydHoro ¢onaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Aoknag
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Morphological, molecular, and ecological differentiation of snake-eyed skinks

of the Asymblepharus alaicus complex (Reptilia: Scincidae)
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We present an analysis of morphological, molecular and distribution data for two species
of Central Asian ground skinks of the Asymblepharus alaicus — A. eremchenkoi complex.
Molecular analysis revealed four major lineages within the complex. Our data suggest that A.
eremchenkoi from the Chichkan River valley and the adjacent territories of the Talas Alatau
Range are grouped within the clade of A. a. alaicus. These populations do not differ from
each other in morphology except the ventral coloration in females. Therefore we consider A.
eremchenkoi as a subjective junior synonym of A. alaicus. The populations corresponding
to the subspecies A. alaicus kucenkoi are scattered along the coastline of the Issyk Kul
Lake and are morphologically distant from other A. alaicus populations, but belong to three
different mtDNA-lineages. Two distant lineages were found within the subspecies A. alaicus
yakovlevae. They are separated by the Kyrgyz Range and morphologically differing from each
other in the number of ciliary and subdigital scales, as well as in the size and proportions
of the heads. Distribution modeling of the modern range of A. alaicus demonstrated high
ecological plasticity of the species, inhabiting almost all major mountain systems of Central
Asia. During the last glacial maximum (LGM, ~ 22,000 years ago), the range of the species
was likely divided into four separate refugia corresponding to the four major mtDNA lineages
revealed by phylogenetic analysis. Our findings demonstrate that the identification key for
the group has to be carefully revised. Overall, our study suggests that the differentiation
within the A. alaicus species complex was largely shaped by the climatic changes during
the LGM. The study was carried out with support from the Russian Science Foundation
(RSF grant 19-14-00050).
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JloxkHbie Tosornasel pona Asymblepharus — 3TO MEIKUE CITAHKOBBIC SIICPUIIBI,
HaceJsitole ropusie cuctembl Cpenneit u LlentpanbHoit Azuu, a Takxke ['umanau.
B Hacrosimuii MOMEHT cCHCTeMaTHKa IpyIIIbI BCe elle pa3padoTaHa HeJ0CTaTOYHO
(Epemuctko, llep6axk, 1980, 1986; ITandunos, 1999) u B nepByto ouepeab OCHO-
BBIBaeTCsl Ha MOP(OIOTHUECKUX JaHHBIX. MBI HCCIIeIOBAIN MOP(OIOTHYECKYIO U
MOJIEKYJIIPHYIO M3MEHUMBOCTb ajlaiickoro rosorasa (4. alaicus) v ronornasza Epem-
4yeHko (4. eremchenkoi), nacenstomux Tsaub-1lane u [lamupo-Anaii, nzyuus 184
sK3eMIUIsIpa u3 47 JIOKaJIUTEeTOB, BKIIIOYas BCE M3BECTHBIC MOABUABI. Brlienenue
JHK, ITIP u cekBeHupoBaHue MPOBOAMIN [0 CTAaHAAPTHBIM MeTouKaM. Duiiore-
HETUYECKHUE CBSI3M PEKOHCTPYHPOBAIH 1O JaHHBIM reHoB 16S pPHK u nuroxpoma b
MT/IHK o6mieit muHoi 10 926 11. 0. PUIOTCHETHYSCKUI aHAIN3 IPOBOIMIH B IIPO-
rpamMax MrBayes 3.1.2, RAXML u PartitionFinder v2.2.1. Takxe Obl1 nmpoBeaeH
Mopdooruyeckuii aHanu3 166 sxzeMIusipoB Asymblepharus no 15 meTpudeckum
u 65 MepuCTHYECKUM Npu3HaKaM. /Iyt 0ObsSICHEHHS KapTHHBI PACXOXKICHUS JIMHUN
BHYTPH JIOXKHBIX roJiora3oB B nporpamme MaxEnt v. 3.4.1 6butn momyuenst ['IC
MO/JIEJI! BEPOATHOTO pacceNeHUs IS KaKJ0M U3 HUX 1Mo 165 ToukaM U3 IUTepaTyp-
HBIX MCTOYHUKOB M JIMYHBIX HAOIIOACHHUH C MCHOJIb30BAaHHEM OMOKIMMAaTHYECKUX
CJIOEB, COOTBETCTBYIOIMX COBpeMeHHOMY KinMmary (~1950-2000) n nocieanemy
negHukoBoMy Makcumymy (LGM, ~22000 net Hazan). OTOOp TOYEK M KOPPEIISIHS
cioeB npooamwtnck B mporpamme ENMTools 1.3. Pabota ¢ kapramu U BhIBEJICHUC
KJIMMaTHYeCKUX MoKa3aTesel IJisl TOUeK OCylecTBIsuUCh mpu nomouu QGIS.

[Tonyuennast HaMu cxema (UIOTEHETHYECKHX OTHOIICHHUH JIOKHBIX TOJIOTVIa-
30B IIJIOXO COTIACYeTCsl ¢ TPAANIMOHHON cucteMoii rpynibl (Epemuenko, 1llepoaxk,
1980). B pamkax komriuiekca A. alaicus Boiensiercs uetbipe munuu: (1) A. alaicus +
A. eremchenkoi (momymnsiun noasuna A. a. alaicus w3 K0xuoit Kupruzuu u Ilamupa
+ nonynsaun A. eremchenkoi); (2) nuaus A. yakovlevae-1 (monymsinuu ¢ ceBep-
HBIX CKJIOHOB Kuprusckoro xpe0ra, paHee OTHOCUMBIE K A. a. yakovlevae + A. a.
cf. kucenkoi c roro-socrounoro 6epera Nccreik-Kynst); (3) nunust A. yakovilevae-2
(TomynsAIUK U3 TUIIOBOH Tepputopuu A. a. yakovlevae ¢ ¥0KHBIX CKIIOHOB Kuprus-
ckoro xpedta + A. a. cf. kucenkoi ¢ Boctounoro 6epera Hccoik-Kyus); (4) nunns
A. a. kucenkoi-2, coorBeTcTBYOIIAs TOMyJsiiuu A. a. kucenkoi ¢ ceBepo-3araiHo-
ro Oepera Ucceik-Kyims. [lomynsiumy, onucannsie kKak A. eremchenkoi w3 yumenbs
pexu UnukaH, He 00pa3yloT CaMOCTOSTEIBHON KIIaJIbl ¥ OJTHO3HAYHO TPYTITUPYIOTCS
¢ nonyJsiusaMu A. a. alaicus. Jlanabie MOP(OIOTHYECKOTO aHAIN3a MTOATBEPKIAI0T
000co0eHHOCTD A. a. alaicus, A. a. yakovlevae n A. a. kucenkoi. OH Takxke ToKa-
3bIBACT pasrpaHUYEHUE MEXIy JIMHUAMU A. a. yakovlevae-1 w A. a. yakovlevae-2.
Moporornueckuii aHain3 He BBISIBHII JIOCTOBEPHBIX OTIIMYHN MEXK1y BHIOOpKaMU
A. eremchenkoi u A. a. alaicus, 32 UCKJIFOYCHUEM OKPACKH OpIOXa Y CAMOK.

I'NC mopenupoBaHue paclpoCTpaHEHHs alaiCKOro rojoriiasa Ipe/noiaracr,
YTO COBPEMEHHBIH apeas TOro BU/Ia, 3aHUMAIOIINI TopHbIe cucTteMbl TsHb-111ans,
Amnast u [lamupa, B mociieTHUI JICTHUKOBBIH MakCUMyM ObLI pa3JielieH Ha 4eThIpe
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000COONIEHHBIX pedyruymMa, XOpoIIo COOTBETCTBYIOIINX apeajaM YeThIpeX BbIJe-
neHHbIX Hamu MTIHK-nuauii. M305ms1ust ipeIkoB 4eThIpex TUHUM A. alaicus B Xone
JICITHUKOBBIX TIEPUOJIOB MOTJIA ONPEICIUTh JAbHCHIIYI0 TCHETUICCKYI0 U MOp(ho-
JIOTHYCCKYH0 JUBEpCcU(UKAIIMIO BHYTpU Buia. Tak, HampuMmep, COMTACHO HaIIeh
MOJIEJIH, B NOCJIECHNUI JIGAHUKOBBI MakcuMyM apeai A. a. yakovlevae oxazaics
pa3out Ha nBa pepyruyma: | — Ha Kuprusckom xpedte u 2 — B 3amnuiickom Aja-
tay U Uy-Wnuiickux ropax, 4To nmpuBeio K GopMUpOBaHUIO 000COOICHHBIX JTHHUAN
A. a. yakovlevae-1 u A. a. yakovlevae-2. BepostHo, emie no Hactymienus LGM
MOMYJISILIMK TOJIOTNIA30B, 3aKphIiThie Ha [lamupe, nanu Havano nuHuu 4. a. alaicus,
a CMSTYCHHE KJIMMAra IOCIIC yXOJa JICIHUKA MO3BOJMIN ¢ IMPOHUKHYTH JaJCKO
Ha CEBEP W 3aHATh OONBIIYIO YyacTh [laMupo-AJast BIUIOTh IO YraMcKoro xpedra u
Tanacckoro Anaray. Hanbosee ceBepHbIe MOIMYISILIAM 3TON JIMHUK M OBUTH OMTUCAHBI
Kak A. eremchenkoi. TlocTpoeHHE TOCTOBEPHON MOICTH sl JTHHUU A. a. kucenkoi
HE MPEJICTaBISIETCsI BO3MOXKHBIM M3-32 HEJIOCTAaTOYHON HH(OPMAIIUK O pacrpocTpa-
HeHuHW nonBuaa. Msl npeamnonaraem, uto B paiione Mcchik-Kynbckol KOTIOBHHBI
CYIIIECTBOBAJI JICTHUKOBBIA pedyruyM ajaiiCKoro rojoriasa, KOTOPBIA OIMPEICITHI
(hopMEpoBaHUE aBTOXTOHHOTO ojBHUaa A. a. kucenkoi. [eHeTndeckoe pasHOOOpa-
3Me MOMYJISIUiN anaiickoro rojoria3a B Mccbik-Kyabckoil KOTIIOBHHE MOXKET OBITh
CBSI3aHO C BO3MOXKHBIM HAJIMYMEM Ha €€ TCPPUTOPUU HECKOIBKHX JICITHHUKOBBIX
MHUKpopeyruyMoB, mporeccamu uHTporpeccurt MTJIHK mpu BTOpuYHOM KOHTaK-
TE MOIMYJISIIHA rooria3oB nocie LGM uiu ¢ KOHBEPreHTHBIM MOP(HOJIOTHYECKUM
CXOJICTBOM TIOMYJISIIUI pa3HBIX JHHUAN, MPUCIIOCOOMBIIUXCS K CHCHH(DHYCCKUM
YCIIOBHSIM KOTJIOBHUHBI. JTO COINIACYETCSI M C PE3YJBTaTOM aHAIN3a SKOJIOTUICCKIX
apaMeTpoB B MeCcTaxX OOUTAHHUS OTACIBHBIX JIMHUHA. Tak, XOTs B LIEJIOM IKOJIOTHYC-
CKHUE HUIIIY TOJIOINTA30B MOXOXKHU, OHH HauOOJIee CHIIBHO COBIANAIOT YV BCEX JIMHUI
A. a. kucenkoi, uTo MOXeT 0OBSICHATH MX MOpdonoruueckoe cxoacTno. [lomyuen-
HBIC IAHHBIC CTABSIT IO BOIIPOC ONPEICITUTEIILHBINA KITFOY JIJIsl TPYIIIBI, TPEIOKCH-
He1ii panee (Epemucnko, lllepbaxk, 1986). Bun A. eremchenkoi, BeposiTHO, HE BaJH-
neH (Iandmunos, 1999). Dra nomyssiuus oTHOCUTCS K nouBuay A. a. alaicus, 4to
MOJTBEPIKIACTCS KaK IO MOP(POIOTHYCCKUM, TaK U 10 MOJICKYJISPHO-TCHETHYCCKUM
JaHHBIM. TakCOHOMHMYECKHI cTaryc MouBUNOB A. a. yakovlevae n A. a. kucenkoi
TpeOyeT mambHEWIero yTodHeHus.. BepositHo, mnuddepeHImanus B KOMIUICKCE
A. alaicus onpenensiiach COOBITHSIMHU, CBI3aHHBIMU C U3MCHCHUSMU, TIPOUCXOISIIHU-
MH B XOJI€ TIOCJIC/THETO U3 OJICJICHEHHH.

HccnenoBanne BBINOIHEHO TP moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Aoknag
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OBMAH, CEHCOPHASA NEPETPY3KA U NPOABUXEHUE
BMNEPEA: PACLULM®POBKA TOIo, 4YTO ALUEPULbI
FrOBOPAT APYI APYTY U XULWLHUKAM

M. BAUTUHT

YHuBepcutet Makkyopu, ®akynsteT Hayk, OTAaeneHne noseaeHns XMBOTHbIX, CuaHen;
martin.whiting@mq.edu.au

Deceit, sensory overload and getting ahead: deciphering what lizards say to each
other and predators

M. Whiting

Animal Behaviour Department of Biological Sciences Macquarie University, Australia, Sydney;
NSW Balaclava Rd, Macquarie Park 2109; martin.whiting@mg.edu.au

The study of animal signals has a rich history, attracting the attention of both theoreticians
and field workers alike. In order for a signal to be effective, it has to first attract the atten-
tion of a receiver and then convey information that elicits an appropriate response. The
presumption is that signals must be honest in order to be reliable, but we know this is not
always the case. | will discuss my work on a range of lizard systems in Africa, China, and
Australia, in which | have used very simple experiments to understand signal constraints and
when it pays to deceive a receiver. | will highlight study systems in which colour signals are
important mechanisms of sexual selection and discuss how natural selection can constrain
signal design. Finally, | will talk about an emerging research focus in predator-prey interac-
tions — deimatic displays, or startle responses. Deimatic displays rely on a rapid transition
from crypsis to conspicuousness, generally when the predator is in very close proximity to
the prey, and often during initial subjugation. This startle response relies on overwhelming
the sensory system of the receiver (predator) in order to halt or deter an attack. Deimatic
displays may be far more common than previously believed. Lizards offer a rich opportunity
to examine how widespread they are, and how they may have evolved.

W3ydyenne cUrHaNnnM3anyuy y )KHUBOTHBIX MMEET OOTraTyl0 MCTOPHIO M IMpPHUBIICKA-
eT BHIUMaHHE KaK TEOPETHKOB, TaK M TOJIEBBIX HcclenoBareneil. DPGeKTHBHOCTD
CHTHAJIa OIPEJEIsIETCs] €r0 3aMETHOCTBIO Ul peLUnueHTa. B curnane momxHa
OBITH 3aJI0KEHa KOHKpETHas MH(OpPMAIWs, BBI3BIBAIOIIAS COOTBETCTBYIOMINN OT-
BeT 0co0H, Ha KOTOPYIO OHa HampasieHa. [Ipearnonaraercs, 4To CUrHAIbBI JOHKHBI
OBITH YECTHBIMHU U HAJEKHBIMHU, OJHAKO MBI 3HaEM, YTO 3TO HE BCEraa Tak. B mo-
KJIaJIe g PaccKaxy o paboTax MO BHYTPHBHIOBON M MEKBHUI0BOW CUTHAIM3ALUNN Y
pasubIx smepun u3 Adpuku, Kutas u ABcTpanuu, TAe s UCIIONB30BaJl O4eHb IPO-
CTbIE HKCIICPUMEHTHI, HAllPABJICHHbIC HA MIOHMMAHUE 3HAYCHUS! CUTHAJIOB SIIEPHIL
1 OIIEHKH MX «IPaBIUBOCTH». B MOKIane s pacckaky O cHCTeMax CHUTHaIN3alud,
T7Ie LBET SBIAETCS BAXXKHBIMH KPUTEPHUEM IIPH IIOJIOBOM OTOOpE, M PacCKaxy, Kak
€CTECTBEHHBII 0OTOOP MOXKET OrpaHNYMBATh 3TU CUTHAIBI. HakoHem, s pacckaxy o
HOBBIX HAIPaBJICHUSIX B MCCIEAOBAHUIX B3aMMOJCHCTBUI XHUITHUKOB M MX JKEPTB
— JeWMaTHYECKOM MOBEIeHUN (MCIyTe, KOTOPOE OCHOBAHO Ha OBICTPOM IEPEXoe
OT HE3aMETHOCTH K 3aMETHOCTH, YTO BOSHUKAET B MOMEHT IPHOIIKEHUS XUIITHAKA
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Ha KPUTHUYECKOE PACCTOSIHHUE, KOTJ]a OH CTAHOBHUTCSI OCOOEHHO onacHbIM. OnucaH-
HOE TIOBEJICHUE UCITyra OCHOBAHO Ha TOJIaBJICHUU CEHCOPHOI CHCTEMBbI MOTyYaresis
(XMIIHKKA), YTOOBI OCTAHOBHUTH MJIM CAEpIKaTh araky. [loxoxe, uTo jeiiMaTndeckoe
IOBE/ICHHUE PAcIPOCTPAHEHO 3HAYUTEIILHO IMPE B )KUBOTHOM MHPE, YEM CUHUTAIIOCH
paHee, a SILEPUIIbI NIPEACTABISIOT COOOHM MpeKpacHbl 0OBEKT M3YYECHUS TOTO, KaK
MOIJIO 9BOJIIOLIMOHUPOBATH MTOJOOHBIE POPMBI 3aLIUTHI OT XMIITHUKOB.

YCTHbIV oknag

MEXBUAOOBbLIE OCOBEHHOCTU UCIMOJIb3OBAHUA
BEPXHUX 3PUTEJIbHbIX OPUEHTUPOB MNPU NMOUCKE
MECTONOJIOXEHUA LUENU CEPOU XXABOWU, BUFO BUFO,
N TPABAHOU NATYLUKOU, RANA TEMPORARIA

A.A. BACUIIbEBA*, B.A. TONOBKO, A.l. TPEBEHbKOBA,
H.A. TPYWELKWH, IA. KA3SAKOB, E.O. KOBJINKOBA,
K.A. MABPEHKOBA, A.l. HE®EJOBA, [1.A. AHKOBCKWH,
C.B. OI'YPLIOB, 10.A. LIOW, B.C. TPOMOBA

Bronornyeckuii akynsteT MOCKOBCKOro rocy4apCTBEHHOrO YHUBEpPCUTETA UMEHMN
M.B. JlomoHocoBa, *nastavas07 @yandex.ru

Interspecific features of navigation by upper landmarks in locating the target

in the common toad, Bufo bufo and the grass frog, Rana temporaria

A.A. Vasilyeva, V.A. Golovko, A.P. Grebenkova, N.A. Grushetskiy, G.A. Kazakov,
E.O. Koblikova, K.A. Mavrenkova, A.D. Nefedova, D.A. Jankovskiy, S.V. Ogurtsov,
U.A. Tsoi, V.S. Gromova

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *nastavas07@yandex.ru

The aim of the study was to compare the role of upper landmarks in locating the target in the
common toad, Bufo bufo, and the grass frog, Rana temporaria. The two species belong to
different families (Bufonidae and Ranidae), but lead a similar way of life during summer and
are both terrestrial amphibians. Eight grass frogs (4 males and 4 females) and 8 common
toads (4 males and 4 females) were used in experiments in a rectangular maze (160x96
cm). The maze included one central room (96%96 cm) and four peripheral rooms (32x48 cm).
The experiment had two 4 hr stages, «Exploration» and «Memory test», separated by 15
min interval. In «Exploration» the resources (moving food, water and shelter) were used as
positive reinforcement in one of the peripheral rooms. In «<Memory test» the resources were
removed from the maze and the location of the upper landmark was changed 180°. We used
a vertical razor-shaped figure as an upper landmark. We described the choice of the room
by the time spent in it. Previous studies have shown that in the same maze, amphibians do
not use the lower landmarks (located on the floor) for navigation. We discovered that two
species reacted differently to the upper landmark. Grass frogs used the upper landmark to
determine the location of the target, but they did so only in the beginning of the experiment,
and during the rest of the time they switched to exploration of the maze. Common toads
did not use the upper landmark and managed to find the room, where the resources were
previously located, by means of some unknown cues.
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3anmaucit TaHHO# pabOTHI SIBISIOCH CPABHCHHE UCIIOJIB30BAHMS BEPXHHUX OPH-
CHTHPOB IPH TIOUCKE MCCTOIOJIOKCHHUS LN Cepo kaboit, Bufo bufo, u Tpass-
HOW JATYIIKOH, Rana temporaria. T JiBa BUAA OTHOCSTCA K pa3HbIM ceMeiicTBaM
(Bufonidae u Ranidae cooTBeTCTBEHHO), HO BEIlyT CXOAHBINH 00pa3 *HU3HU B JIETHUN
TIEPUOJL U SIBJISIIOTCS CYXOIYyTHBIMU aM(UOUSIMH.

B skcniepumenTax, KOTOpbIe NPOBOIMIIM B ITPSIMOYTOJIBLHOM JIAOMPHUHTE TUIOLIA-
Ibio0 160x96 cM, yuacTBoBasIO 8 TpaBsIHBIX JIATYIIEK (4 camia 1 4 caMKu) U 8 cepbIx
xab (4 camua u 4 camkn). JIaOMpHUHT BKIIIOYaJ B ce0s OJIHY IIEHTPAJIbHYIO KOMHATY
(96x96 cm) u uetbipe nepudepudeckre (32x48 cM), B KOTOPbIe MOYKHO OBLIO TO-
1acTh U3 UEHTPaJIbHOU. B skcriepumenTe ObUT0 1Ba (DYHKIIMOHAIBHO BaXKHBIX dTarla:
«3HaKoMcTBO ¢ 00cTaHoBKOW» U «IIpoBepka mamsaTny. B «3HakoMcTBe ¢ 00CTaHOB-
KOW» B OfHOW M3 mepru(epruuecKoil KOMHAT CTOSUTH PECYpPCHI KaK ITOJIOKUTEIBHOES
MoIKperyieHue (IIOBIKHBIM KOPM, EMKOCTh C BOJIOM M yKpbiThe), a B «I[IpoBepke
MaMsTH» PECypPChl U3bIMAIIM 1 MEHSUIN PACIIOJIOKEHHE BEepXHero opueHTupa Ha 180°
OTHOCHTEJIFHO JJaOUPHHTA. MEXIy STUMH JABYMS dTallaMH JUTUTEIBHOCTBIO B 4 yaca
ObUT TIepephIB B 15 MUHYT JUIsl TPOBEPKH KPATKOBPEMEHHOW MaMsITH )KUBOTHBIX. B
KauecTBE BEPXHET0 OPUEHTHpAa Mbl MCIOJIB30BAJIH BBIPE3aHHYIO U3 KOPUYHEBOTO
KapTOHa BEPTUKAJIBHYIO (GUTYpy C 3yOLIaMHt C OJJHOH CTOPOHBI, KOTOpasi IoMellaiach
Ha ITPOTHUBOIIOJIOKHOI CTOPOHE OT KOMHATHI C pecypcamMu. BrIOOp KOMHAThI )KHBOT-
HBIM OIIEHUBAJIH 110 BPEMEHH, KOTOPOE OHO IIPOBEJIO B KOMHATE.

B mpeapinymux paborax ObUIO MOKa3aHO, YTO B JIAOMPUHTAX, MOMOOHBIX Ha-
LIIMM, JaHHbIC )KUBOTHBIE HE MCIIOJIB3YIOT JJIsl HABUT'AllMKM HIDKHUE OPUEHTHPBI, pac-
TIOJIO’KEHHBIE Ha I0JTy (II03TOMY B IIpOIECcCe SKCIIEPUMEHTA UX PACIIONIOKEHHE HE
MEHSJIOCH), & TAK)Ke y30p Ha CTeHE JaOMpHHTA.

B pesynbrare Hamu OBIIO BBISICHEHO, YTO H3y4YaeMble aM(puOHu 1o-pazHoMy pe-
arupyroT Ha MPEIJIOKEHHBIC BEPXHUE 3pUTEIbHBIC OPUEHTHPBI. TpaBsHbIe JIATYIIKA
UCIIONIB3YIOT BEPXHUE 3PUTEIBbHBIC OPUEHTHPHI JUISL ONPEAEICHUS] MECTOINOJIOXKE-
HUSI LIeJIN B JIAOUPUHTE, HO TOJIBKO B CAMOM Hadyajle SKCIIEPUMEHTa, B TO BpeMs KaK
OCTaBILYIOCS YaCTh OIBITA OHH TEPEKIIOYaIOTCsl Ha PAaBHOMEPHOE HCCIIe/I0BAaHHE
Bcero jabupunra. Cepble xa0bl He UCIONB3YIOT BEPXHUE 3PUTEIILHBIC OPUEHTHPHI 1
HaXOJsIT KOMHATY, TJIe paHbllle ObUIN PECYPChI, 0 KAKMM-TO APYTUM OPHEHTHPaM, a
TaKKe MPOBOJSAT B ATOW KOMHare OOJIbIIe BPEMEHH.

CTeH0Boe coobLieHne

39



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

LEHONEHETUYECKAA N3MEHYUBOCTb AM®UBUN
KAK CUTHANNTbHAA UHOPOPMALIUA OB YPOBHE
AKBUOUHAJTIbBHOCTU OHTONEHE3A

B.N. BEPWWWHWH"#*, C.O. BEPLLULMHUHA"

"YIHCTWUTYT 3KOMOrMmn pacTeHnii u xusoTHbIX YpO PAH; ExkatepuHbypr
2Ypanbckuin PeneparnbHbiii yHuBepcuteT; ExkatepuHbypr; *vol_de_mar@list.ru

Cenogenetic variability of amphibians as signal information on the level

of ontogenetic equifinality

V.L. Vershinin'?*, S.D.Vershinina’

"Institute of Plant and Animal Ecology, Ural division of Russian Academy of Sciences; 620144
Yekaterinburg, 8 Marta str. 202

2Ural Federal University; 620002 Yekaterinburg, Mira str. 19; *vol_de_mar@list.ru

Amphibians, as the first terrestrial vertebrates with a complex life cycle, are largely exposed
to the danger of violation of equifinality of ontogenesis as a result of deviations arising in
larval adaptations during destabilization of the habitat in which they develop. The spec-
trum, frequency and proportion of anomalies in provisional adaptations of amphibians on
the territory of urban agglomeration and beyond are analyzed. It is shown that the share
of deviations in provisional adaptations of amphibian larvae is 40.9% of the total number
of anomalies. Of these, 31.8% does not affect the definitive morphology of animals, but
does affect the survival of larvae, 27.3% of deviations do not affect the survival rate and,
probably, do not affect the definitive appearance of individuals; 13.6% are neutral at larval
stages, but are lethal during metamorphosis On the example of Rana arvalis populations of
urban agglomeration, it was found that the occurrence of deviant forms of larvae significantly
increases in the urbanization gradient (p = 0.002-0.03, c2 = 4.75-10.05). The increase in
the diversity and frequency of occurrence of anomalies under conditions of anthropogenic
transformation of the environment is associated with the synergism of a number of vectors
of morphogenesis in urbanized territories and the associated decrease in the equifinality
of ontogenesis. A number of variants of the considered deviations can be considered as a
possible ways of evolutionary innovations of ontogenesis.

AmpuOuM, Kak NepBble Ha3eMHbIE TTO3BOHOYHBIC CO CIIOXKHBIM JKHM3HEHHBIM
LUKJIOM, B 3HAYUTEIBHON CTETICHH MOABEPraloTCsl ONACHOCTH HapyLICHUS SKBU(DH-
HaJBHOCTH OHTOI€HE3a B Pe3yabTaTe OTKJIOHEHUH, BO3HUKAIOIUX B JTMUMHOYHBIX
ajanTanysix MpH JecTaduIN3aIy Cpesibl MECTOOONTAaHUI, B KOTOPBIX IIPOUCXOUT
UX pa3BUTHE.

[Ipoananu3upoBaHbl COEKTP, YACTOTA U J0JI1 aHOMAIUH IPOBU30PHBIX IPHUCIIO-
cOOJIeHH 3eMHOBO/IHBIX Ha TEPPUTOPHH TOPOJICKO ariioMepanyy 1 3a ee mpeseia-
Mmu. [TokazaHo, 4TO /107151 OTKIIOHEHHIT B TPOBU30PHBIX MTPUCIIOCOOICHUSX JINUNHOK
amubuit cocrasisier 40.9% ot obmiero uncia anomanuid. M3 unx 31.8% He orpa-
XaeTcst Ha Je(pUHUTUBHON MOP()OJIOTHH )KUBOTHBIX, HO BIUSET HA BBKMBAEMOCTh
JIMYUHOK, 27.3% OTKJIOHEHHH He OKa3bIBAIOT BIUSHUS HAa BBKMBAEMOCTb U, BEPOSIT-
HO, HE BIMSIOT Ha Ne(pUHUTUBHBIN 001K 0cobeif; 13.6% sBistoTCs HEUTPATLHBIMU
Ha JJMYMHOYHBIX CTaJIUSIX, HO OKA3bIBAIOTCS JICTAJILHBIMU ITPHU MeTamopho3e.
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Ha npumepe nonyssiuuit Rana arvalis TOPOJICKOH arioMepaniy yCTaHOBJICHO,
YTO BCTPEYAEMOCTb JICBUAHTHBIX (POPM JIMUMHOK 3HAYMMO pacTeT B IPajueHTE yp-
6anuzanun (p = 0.002-0.03, c2 = 4.75-10.05).

Poct pa3Ho0Opa3ust 1 4acTOThI BCTPEYaEMOCTH aHOMAJIMH B YCIOBHUSX aHTPO-
MOTeHHOH TpaHCc(OopMaluK Cpe/ibl CBSI3aH ¢ CHHEPIH3MOM psijia BEKTOPOB Mopdo-
reHe3a Ha ypOaHU3UPOBAHHBIX TEPPUTOPHSIX U CBSI3AHHBIM C ATUM CHH)KEHHEM JK-
BU(HUHAIBHOCTH OHTOreHe3a. Psii BApMaHTOB paCCMOTPEHHBIX OTKIOHEHHH MOXKHO
paccMmarpuBarh, Kak BO3MOXKHBIC ITyTH SBOJIOLIIMOHHBIX HHHOBALIMI OHTOT€HEe3a.

YCTHbIV oknag

®YHKUMNOHAJNbHAA CNELUN®UKA NOAAEPXAHUA
KUCINOTHO-WENOYHOI O BAJTIAHCA KPOBU
B CEMEUCTBE RANIDAE — CPABHUTEJIbHO-
SKOJNIOr'MYECKUN AHANN3

C.0. BEPWUMHUHA™, B.1. BEPLUMHUH'?, A.H. T'YPBUY?
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2Ypanbckuii defiepanbHblii yHUBEPCUTET; EkaTtepuHGypr

Functional specificity of the blood acid-base balance maintaining in Ranidae family
— comparative ecological analysis

S.D. Vershinina™, V.L. Vershinin'?, A.N. Gurvich?

"Institute of Plant and Animal Ecology, Ural division of Russian Academy of Sciences; 620144
Yekaterinburg, 8 Marta str. 202; *s_verchok@list.ru

2Ural Federal University; 620002 Yekaterinburg, Mira str. 19

Acid-base homeostasis and its active maintenance is one of the most important indicators
characterizing the adaptive physiological potential of a species. A comparative analysis of the
species specificity of the characteristics responsible for maintaining the acid-base balance
by the buffer systems of blood and skin transport in 4 species of the Ranidae family: Rana
arvalis, R. temporaria, R. amurensis, and Pelophylax ridibundus was carried out. It was found
that the concentration of hydrogen ions in the blood of the studied species is maintained in the
range of 7.027—-7.702. For each of the studied species, a different number of correlations of
blood pH with other indicators were revealed. Thus, in R. arvalis, 4 correlations were found,
R. temporaria — 6, R. amurensis — 3, in P. ridibundus — 6. Comparison of the values of
the partial pressure of carbon dioxide pCO? in the blood of the studied species showed that
it varies in the range from 4.9 to 66.5 Torr. The number of revealed correlations between
the values of the partial pressure of carbon dioxide with other investigated parameters was
found in R. arvalis — 6, R. temporaria — 4, in R. amurensis — 1 and in P. ridibundus — 4.
The role of transmembrane transport decreases in the following order: P. ridibundus — R.
arvalis — R. temporaria — R. amurensis. Correlation links existing between a number of
blood and transmembrane transport parameters reflect the most significant functional rela-
tionships for each of the species under investigation and also characterize the richness of
the regulatory framework that determines the range of its adaptivity.
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KucitoTHO-1IeTIOuHON roMeocTas M ero akTHBHOE TOJIEp)KaHue — OJIUH U3
BO)KHEHIIMX TTOKa3aTeel, XapakTepU3yIOIUX aIallTUBHBIA (pU3M0I0THYECKHil 110-
TeHuman Bujaa. dusnonorunueckue OypepHbIE CHCTEMBI KPOBH, MPEIOTBpAIAIOT
BHeE3alHble cKayky 3HaueHus: pH. MynbrudyHKIMOHaIbHAS Koka am(uouii, yepes
KOTOPYIO OCYIIECTBIISICTCS aKTUBHBIH U [TACCUBHBIM TPAHCIIOPT, BOBJICUCHA B CHCTE-
MY HOJICP’KaHUsI KUCIOTHO-IIEJIOYHOrO OanaHca, TakKe KaK U B JIEKTPOJIUTHYE-
CKHWI romMeocrasuc opraHmsma. Takum oOpa3om, MojiepKaHue KHCIOTHO-ILEN0q-
HoOro OaynaHca sBISETCSl LIEHTPAIBHOM 3ajadell, KoTopas pelaercst ¢ MOMOLIBIO
BBIIICYTOMSIHY TBIX Oy(epHBIX CHCTEM, OJTHAKO, MOYKHO IIPE/IIoJIararh, YTo UCIIOJb-
30BaHUE Pa3INYHBIX OJIOKOB 3TOTO MEXaHNW3Ma MOXKET CYIIECTBEHHO 3aBUCETh OT BU-
JIOBOH criennuKH (IIPOJOIDKUTEIILHOCTH CBS3U C BOJIHOM Cpeiol Ha MPOTSHKEHUN
YKM3HEHHOTO IIMKJIA, SKOJIOTUUECKOM HUIIH U T.J.).

HccnenoBanne MocBSIIEHO CPAaBHUTEILHOMY M3yYSHUIO BHJIOBOW CreU(UKN
XapaKTepUCTUK, OTBEYAIOIINX 32 MOIAEPKaHNE KUCIOTHO-IIEIOUHOTO PaBHOBECHS
Oy(epHBIMH CHCTEMaMH KPOBH M KOXKHOTO TPAHCIIOPTA y YEThIPEX Ipe/ICTaBUTeIeH
cemeiictBa Ranidae: Rana arvalis Nilsson, 1842; R. temporaria L., 1758; R. amu-
rensis Boulenger, 1886 u Pelophylax ridibundus Pall., 1771. VI3y4eHue ra3oB KpoBu
U JIEKTPOJIINTOB LEIbHOM KpoBH aM(pUOMI MPOBEIEHO C MOMOIIBIO aHAIU3aTopa
GASTAT-navi (SInonust). TpancMeMOpaHHBIH TPAHCIIOPT in VIVO BBIIIOJIHEH C I10-
MolIpto ycranoBku Yecunra (I'epmanus).

YcTaHOBIICHO, YTO KOHICHTPAIHS BOAOPOAHBIX HOHOB B KDOBU M3YYEHHBIX BH-
JIOB TojiiepKuBaeTcs B auanazone 7.027-7.702. MakcuManbHBIX 3HAQYEHUI ATOT
MO0Ka3aTeb JIOCTUTAeT Y CHOMPCKOM JIATYIIKM IPH OTHOCHTENILHO HEOOJBIION ero
BapHaOeIbHOCTH, U 3HauMMO omimyaercs ot pH R. arvalis v P. ridibundus (post-
hoc MS = 0,01580, df = 54; p = 0,031 u p = 0,041, coorBeTcTBEeHHO). [Ipu 3TOM Y
03EpHO JIATYIIKH, 00J1a/Iatoei HU3KMM CPEeJHUM 3HaueHneM pH, oTMeueH caMblid
LIMPOKUH JANAITa30H €r0 U3MEHUYMBOCTH.

Jlnst Ka)KJJ0ro U3 UCCIeyeMbIX BUIOB BBISIBJICHO Pa3IMYHOE KOJIUUYECTBO KOP-
pensiimii pH kpoBu ¢ npyruMu nokaszaressiMu. Tak, y R. arvalis BBISIBICHO YeThIpe
Koppessium, y R. temporaria — mectb, y R. amurensis — tpu, y P. ridibundus —
LIECTb.

CpaBHeHHe 3HAYCHUI MAPUUATIBHOTO JaBieHus yriekucnoro raza pCO? B kpo-
BH M3y4yaeMbIX BUIOB MOKA3ajlo, 4YTO OHO M3MEHsAeTCs B mpenenax oTr 4.9 no 66.5
Torr. Camoe BbICOKOE cpeiHee 3HaYeHUe OTMEeUeHo Ul R. temporaria, camoe HU3-
Koe — Yy R. amurensis, 3Ha4MMO OTJIMYAIOIEECs OT JPYTHX MPEACTaBUTeNeH OyphIX
nsryiek — R. arvalis u R. temporaria (post-hoc; MS =139.91, df=54,p=0.037u
p = 0.009, coorBercTBeHHO). Camblil y3KHH AMara30H U3MEHYHUBOCTU OTMEUEH IS
R. amurensis: 7.90-20,70 Torr, cambrii mmpokuit — st P. ridibundus: 4.90 — 66.50
Torr. ¥ nByx Apyrux BUAOB OypbIxX Jsirymek (R. arvalis v R. temporaria) 3T0T 1na-
1a30H UMEET CPEIHUE CXOHBIE MeX 1ty co0oi 3HaueHus: 7.30-25.60 u 6.60-28.65,
COOTBETCTBEHHO.
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Uncito BBISIBICHHBIX KOPPEJSTUBHBIX CBSI3€H 3HAYCHUH MaplHajIbHOTO JlaBlie-
HUSI YIVIEKHCIIOTO ra3a C APYTMMH HCCIIEAOBAHHBIMH TIOKa3aTelsIMH OKa3aJloch Y
R. arvalis — 6,y R. temporaria — 4,y R. amurensis — 1 n'y P. ridibundus — 4.

[TapameTpsl (cHCTEMBI KPOBH M TPAHCMEMOPAaHHOTO TPAHCIIOPTa), IO KOTOPHIM
YCTAHOBIICHBI 3HAYMMBbIE MEXBHJIOBBIC Pa3JIMUMs MPU JUCIIEPCHOHHOM aHaJIN3E, a
TAKKe pas3sInyuus, BISBICHHBIE post-hoc TecToM, CBsi3aHbl C (DYHKIIMOHUPOBAHHEM
Oy(epHbIX cucTeM, MoJIep)KaHusl KHCIOTHO-IIeJIoUHOro Oananca B 1eiaom. C npy-
TO CTOPOHBI, MMEHHO HAJIM4ME CYNIECTBEHHBIX PA3IM4MH, OTpa)kaeT KIIOUYEBbIC
MOMEHTBI BHJIOBOH CIIEIM()UKH UCTIONB30BAHMS 3TOTO OOIIETO JUIsl BCEX MEXaHU3Ma
Ka)KIbIM U3 HCCIIEyEeMbIX BU/I0B aMpUOH.

W3BecTHO, 4TO y 3eMHOBOAHBIX 75-80% mporeccoB, BOBICUCHHBIX B peETy-
JISIIMIO KUCJIOTHO-IIEIOYHOTO OajaHca KpPOBH, CBSI3aHO C KOKHBIM TPAaHCIIOPTOM
(Stiffler, 1991). CooTBeTCTBEHHO, BU/IBI, 00JIaIA0IIAE OONBIICH MPOHUIIAEMOCTHIO
KOXXH, UIMEIOT BO3MOXKHOCTB HCITIOJIb30BaTh CUCTEMY ITACCMBHOTO M aKTHBHOTO KOXK-
HOTO TPAHCIIOPTa, HapsIy C IeMOnIOOMHOBOM OydepHOl cucremoil. B Oombmie
Mepe 3TO KacaeTcsi BOIHOIO B — O3E€PHOM JIATYIIKH, IIOCKOJIbKY MacIITaObl uc-
T10JIb30BaHUsI MEXaHU3MOB KOXKHOTO TPAHCIIOPTa B IPOLeccax Peryssiiuy KUCIOoT-
HO-ILIEJIOYHOTO PAaBHOBECHSI BUJIA 3aBHCAT OT CTEIEHH €ro Ha3eMHOCTH. Y OypbIX
JISTYIIEK POJIb TPAHCMEMOPAHHOTO TPAHCIOPTA CHUXKAETCS B PSAY: OCTpoMOpas
— TpaBsiHasi — CHOMpPCKasi.

KoppensinoHHbIe CBsI3H, CYLIECTBYIOIINE MEXIy PsJOM IOKa3arejeld KpoBU
U TPaHCMEMOPAHHOTO TPAHCIIOPTa, OTPAXKAIOT HanOoJee 3HaYNMBble (pyHKIIMOHAIb-
HbIE B3aMMOOTHOLICHUS TIOKa3aTelel JUIsl KaKJJ0ro U3 UCCIIETyeMbIX BUIOB, a TAKXKE
XapaKTepU3yIOT OOraTCTBO PErYNISITOPUKH, ONPEEIISIONIeH J1ana3oH ero ajarnTuB-
HBIX BO3MOXHOCTEH.

YCTHbIV Joknag
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MO3IrOBASA KOPOBKA TCHOIRIA NAMSARAI (DIAPSIDA,
CHORISTODERA) U3 PAHHET O MEJIA MOHIOJIUN
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Brain box of Tchoiria namsarai (Diapsida, Choristodera) from the Early Cretaceous
of Mongolia
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Choristodera is a group of extinct diapsid reptiles known from the Middle Jurassic to the Mio-
cene. Despite the fact that choristoders have been described more than 140 years ago, knowl-
edge of their morphology, phylogeny and paleobiology remains incomplete and controversial.
Choristoderes were most diverse in the Early Cretaceous. The genus Tchoiria was described
from the Early Cretaceous Khuren-Dukh locality (Mongolia). Tchoiria was a large choristodere
with a short neck. Despite the complete material available for this taxon, the morphology of
the skull of Tchoiria namsarai, and especially of its neurocranium, has not been studied in
detail. The detailed cranial description among choristoderes is currently available only for one
taxon — Champsosaurus. The comparison of data on the morphology of the braincase of
Tchoiria with that of Champsosaurus can reveal both unique features of T. namsarai and the
general patterns for all choristoders. During this work the cranial morphology of T. namsarai
was studied in detail using modern methods such as computed tomography and 3D-modeling.
The oval window of Tchoiria is located on the ventral surface of the skull, as in Champsosau-
rus. Thus, it can be assumed that this arrangement of the oval window is synapomorphic, at
least for the evolutionarily advanced clade of choristodere — Neochoristodera. In contrast
to Champsosaurus, the parasphenoid of Tchoiria bears the more developed rostrum. Such
parasphenoid morphology is known in the basal choristodere Philydrosaurus. In addition, in the
braincase of Tchoiria, it is difficult to draw the clear line between the para- and the basisphenoid.
This feature brings it closer to another advanced neochoristodera Simoedosaurus and some
primitive choristodere genera (e.g., Cteniogenys). Thus, Tchoiria has braincase features that
are characteristic for both advanced neochristodere and basal choristodere genera. The study
was supported by Russian Science Foundation (project 19-14-00020).

Xopucrozepst (Choristodera) — rpyrina HCKOMAaeMbIX AMATICHIHBIX PEIITHIIHMA,
M3BECTHBIX CO CpeHel 1ophl (0ar) mo MuoreH. HecMoTpst Ha TO, 4TO XOPHCTONEPHI
M3BECTHBI Hayke yxe Oostee 140 net, ux Mopdosorus, pazHoodpasue, GUIOreHUs 1
aIe00HOTIOTHSI OCTAIOTCS HETIOMTHO W3YUYEHHBIMH H SIBIISIOTCS IPEAMETOM CIIOPOB.
J1o cux mop He SICHO, K KaKOi M3 KPYITHBIX BETBCH AMaIcHI (apxo3aBpoMopdam mim
nenuao3aBpoMopdam) 6osee OIU3KH XOpUCTOAEPhI. DUITOTEHHS CAMUX XOPUCTOIED
BO MHOTOM OCTAaeTCsI HESCHOM, MMOCKOJIbKY POICTBEHHBIC CBSI3H I OONBITMHCTBA
POOB OCTArOTCA HEPa3peUIeHHBIMU. JTO CBS3aHO C HEJOCTATKOM MOpQoiornde-
CKHMX JJAHHBIX 110 3TOW IPYIIE PENTUIIHI.
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Xopucrtozneps! ObuIM Haubojee pa3HOOOpa3HbI B paHHEM Medy. boibie Bcero
HaxOJIOK MpeJicTaBUTeNeH 3Tol rpynnbl u3BecTHO U3 Kuras u Monronuu. U3 panne-
MEJIOBOTO MeCTOHaxXoKAeH!Ust XypaH-Jlyx (Monronus) naneonronorom M. b. Epu-
MOBBIM OBLI OMHCaH pox I¢choiria ¢ TMIOBBIM BUIIOM 1. namsarai. ITo ObLIa KpyITHAS
XOPHUCTOZIEpa ¢ KOPOTKOH I111eed U BBITAHYTOM MOPIOW. [0JIOTHIIOM 3TOTO TakcoHa
SIBJISIETCSI TPAKTHYECKH 1EIIbI Yeperl U PsiJl TOCTKPAHUAJIBbHBIX CKEJICTHBIX JIEMEH-
ToB. OntHako Mopdororus yepena Ichoiria namsarai He OblIa ONKMCaHA JIETAIBHO.
Wzydenue Mopdoaoruu Mo3roBoil KOpoOKH ueperna NCKOIaeMbIX PENTHINHI SBIISIeT-
Csl OZIHUM U3 IIEPE/IOBBIX HAIIPABJICHUH B MAJICOHTOJIOIMHU [TO3BOHOYHBIX, OHAKO JIe-
TAJILHOE OIIMCAHUE ATOTO OTAENA Yepera CPear XOPUCTOAEP ceiyac N3BECTHBI TOJb-
KO JIJIsl OTHOTO TAKCOHA — MPOABUHYTOM Xopuctonepsl Champsosaurus. CpaBHCHUE
JIaHHBIX 110 MOpoIoruy MO3roBoro otnelna uepena Ichoiria ¢ Champsosaurus 1o-
3BOJIUT BBISIBUTh KaK YHHKaJIbHBbIE 0COOCHHOCTH JUtsl 1. namsarai, Tak 1 oOmue 3a-
KOHOMEPHOCTH JIJIsl BCEX XOPUCTOEP.

B pamkax nanHO# paboThl ObUIA JETAIBHO H3y4YeHA MOPQOIOTUs MO3TOBOW
KopoOku uepena 7. namsarai. Vlcnonb3oBaHNe TaKUX COBPEMEHHBIX METOIOB, KaK
KOMIIBIOTEpHAsl TOMOrpadusi ¥ TPEXMEPHOE MOJICIIMPOBAHHE TTO3BOJIMIIO TIOJIYYHUTh
PEKOHCTPYKLIMIO MO3rOBOM KOpOOKHM uepena Ichoiria namsarai. ITo MO3BOJINIO BU-
3yaJM3MpOBaTh U JIETAJIBHO M3yYUTh MOP(OJIOrHIO KaXK 0 KOCTH Yepera, a TakkKe
BBISIBUTbH HOBBIE JIMArHOCTHYECKHE TIPU3HAKH JUISl 3TOH XOPUCTOACPHI.

Beuto ycranoeneHo, uto oBanbHOe OKHO (fenestra ovalis) y Tchoiria xak u
y Champsosaurus pacrojOKEHO Ha BEHTPAJIBHOW ITOBEPXHOCTH 4epera, CXOM-
Hast MOp(OJIOTHST OTMEYEHA M IS JAPYTMX HPOJABHUHYTBHIX XOpHUCTONEp (Hampumep,
Simoedosaurus). MOXXHO TIPEANOIOKUTH, YTO TAKOES PACIIOIOKCHHIE OBATIEHOTO OKHA
SIBJISICTCSl CHHANIOMOP(HEil, KaK MUHIUMYM JIJIsI 9BOJIFOIIMOHHO TIPOJIBUHYTOM IPYIIITBI
xopucTonep — Heoxopucroaep. Pacnionoxkenue orBepctuid uist Beixona VII-XII ve-
PEITHO-MO3IOBBIX HEPBOB B LIEJIOM CXOJTHO C TakoBbIM Y Champsosaurus. CpaBHeHUE
MopQoIoriuK Mo3roBoii KopoOku Tchoiria ¢ Champsosaurus BBITBUIIO HECKOIBKO IPH-
3HAKOB, KOTOpBIE cOmmKaroT Ichoiria ckopee ¢ 6a3abHBIMK pojiaMK XopHcTozep. B
ornanu ot Champsosaurus napachenoun Ichoiria nmeer Oonee pa3BUTHIN POCTPYM
C OKpyIJIOW BbIpe3Koi Ha KoHIe. Takast Mopdosorus napaceHounia orMedeHa y oa-
3anbpHOTO Philydrosaurus. Kpome toro, y Tchoiria CI0XKHO MIPOBECTH YCTKYIO TPAHUILY
MeKTy rapa- ¥ 6asucenoniom. Takoil mpu3HaK cONMKAET ee ¢ APYroi MpOoABUHYTON
HEOXOPHCTOAEPOH Simoedosaurus 1 HEKOTOPHIMA IPUMUTUBHBIMH POJIAMU XOPHCTO-
nep (Hampumep, Cteniogenys). TakuM 00pa3oM, MOKHO TOBOPHUTH, 4TO Ichoiria 00-
JIaJjaeT MPU3HAKaMH CTPOSHHUSI MO3TOBOM KOPOOKH KaK MPOABUHYTHIX HEOXOPUCTOLIED,
TaK ¥ 0a3aJIbHBIX POJOB XOPUCTO/EP. DTa KOMOMHAIIMS IPU3HAKOB OITBEPKIaeT Oa-
3aJIbHOE MOJIOKEHNE ITON XOPHUCTOAEPHI B KJIaie HEOXOPUCTOED.

HccnenoBanue BeinoaHeHo npu nojaepxkke PH®, rpant Ne 19-14-00020.

YCTHbIV Joknag
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Comparative analysis of the cranial skeleton of miniature geckos (Squamata: Gekkota)
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The reduction in the size of the rostral part of the skull in the family Gekkonidae compared to
the parietal is not as noticeable as in Sphaerodactylidae (Daza et al., 2008). The strengthening
of its structure is probably due to the fusion of the nasal bones. In the Sphaerodactylidae
family, the miniaturization process is reflected in the elements of the cranial skeleton as
follows: a strong reduction in the rostral region due to the shortening of the nasal bones
and the development of the nasal process of the premaxilla, which covers the nasal bones.
For the genus Microgecko, no phenomena related to the miniaturization process have been
found. Cranial variability in Alsophylax and Tropiocolotes (as opposed to Microgecko) has
taxonomic significance (for example, the shape and position of the nasal bone and the nasal
process of the premaxilla). However, the intergeneric differences are mainly related to the
metric characteristics of the frontal and parietal bones. Tropiocolotes, for example, are char-
acterized by relatively narrower and shorter frontal and parietal bones, as opposed to other
studied genera of geckos. The characteristic feature of this genus is the strong reduction
of the zygomatic bone (Bauer, 2013). Changes in cranial proportions in miniaturization are
probably related to the high adaptive load on the skull structure, making the assessment of
miniaturization processes more difficult. Microgecko showed an age variability in the contact
of the prefrontal and zygomatic bones. Their articulation in adults and separation in juveniles
can probably be evaluated as an example of pedomorphosis. It has been found that not only
species of Microgecko, but also T. tripolitanus from Egypt (ZMMU R-1144) have an unpaired
nasal bone. Other populations of this species have a paired nasal bone.

Pa3MepHBIif K1acc KMBBIX OPTaHU3MOB — OJHA M3 KIIFOYEBBIX XapaKTEPUCTHK,
OTIpeIeIISIoNIast CTpOeHUe, MOP(OPYHKITMOHAIEHBIE CBOMCTBA U OHOJIOTHIO BHA B
nenoM. Kak ObUTO OKa3aHo paHee, MpoLecc MHHHATIOPU3ALUH B Pa3IHYHBIX TPYII-
Iax I03BOHOYHBIX YaCTO COIPSDKEH C MPOSBICHHEM I1eIOMOP(GHBIX IPHU3HAKOB U
yrpoueHueM crpoeHns. Cpean penTIINd TeKKOHOBBIC SIIEPUIIbl IO MHOTHM Ia-
paMeTpaM 3aHHUMAIOT 0c000€ MOJOKEHHE, B YACTHOCTH HEKOTOPBIEC MPECTAaBHUTE-
JIM 3TOH TPYNIBI UMEIOT OJM3KHI K MUHUMAJIbHOMY IS Ha3€MHBIX ITO3BOHOYHBIX
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pa3mep Terna. B pabote npeacraBieHbl pe3yibTaThl CPAaBHUTEILHOTO aHaIN3a Kpa-
HUAJILHOTO CKeJIeTa CaMbIX MEJIKHX MeKKOHOBBIX SIIEPHILI, U3 PA3IMYHbIX (uiiore-
HeTnyeckux JmHud. L{ens paboThl — MPOBEPUTH CYIIECTBOBaHME OOIIMX 3aKOHO-
MEpPHOCTEH CTPOCHUS Yepera B Pa3IMIHbIX (PUIICTHIECKUX JIMHUSX CPEII TEKKOHOB
CaMoro MEJIKOTO pa3MEpHOro KJacca M BBIIBUTH JUArHOCTUYECKUE MPU3HAKH LIS
BU10B pona Microgecko.

Hcnonb3yst TEXHUKY MUKpPOKOMITbIOTepHOH Tomorpaduu Ha 6ase [IMH PAH, npo-
BEJICH aHAJIN3 CTPOCHMS KPaHUAILHOTO cKeJleTa 12 BH/I0B MUHHATIOPHBIX I'€KKOHOB, OT-
HOCSIIUXCS K YETBIPEM POIaM U JIByM cemeiictBam: Alsophylax loricatus, A. pipiens,
Microgecko chabaharensis, M. helenae, M. fasciatus, M. bakhthiari, M. euphorbiacola,
M. persicus, M. varaviensis, Tropiocolotes algericus, T. tripolitanus, Saurodactylus
brosseti. Kpome Toro, y1si cpaBHEHHUs! ObLIM UCIIONIb30BaHbI JINTEPATypPHBIC JaHHbIC.

Jlnst BceX HCCIIeIOBaHHBIX T'€KKOHOB YCTaHOBIJICHO, YTO COOTHOLIEHHE PO-
CTpaJbHOM U TEMEHHOH yacTel ueperna BappupoBajio B npeaenax 1.4-2.2 : 1.

VY camoro Menkoro mnpencraBurtesst poaa Alsophylax, A. loricatus, HOCOBOIt OT-
POCTOK TIPEUEIIIOCTHON KOCTH CaMblil Y3KUI U JUIMHHBIN, OH TIOJIHOCTBIO HAKPbIBa-
€T HOCOBBIE KOCTU U JIOCTUTAET JOOHOW KOCTH, YTO BEPOSTHO OIPaHUYMBACT KHHE-
TH3M POCTPAIbLHON YacTH yepena. Y A. pipiens 5TOT OTPOCTOK BKIMHUBACTCS MEXTY
HOCOBBIMH KOCTSIMU TIOYTH JIO CEPEIUHBI. ¥ OCTAIBHBIX UCCIIEOBAaHHBIX BUJOB OH
3HAYUTENILHO KOpode. MUHUMaNbHas CTENeHb MEPEKPhIBAHMUS ATUX KOCTEl 3a(uK-
cupoBana y M. euphorbiacola, 4To CBUIETEILCTBYET O Pa3BUTHHU IOJBIIKHOCTH PO-
cTpasibHO yacTH yepena. Camasi KOpOTKast IpeT4eIioCcTHast KOoCTb y 1. tripolitanus.

Jast Bcex BUI0B poa Microgecko xapakTepHa HemapHasi Hocoasi KocTb (Bauer,
2013). DTUM OHHU XOPOUIO OTINYAIOTCS OT OOJIBIINHCTBA APYTHUX IPYII TEKKOHOB, B
TOM umcie u ot Tropiocolotes, ¢ KOTOPHIMU UX paHblie 00beAnHsIIH. JJaHHbIH Npu-
3HAK CUMTAETCS BEChbMa 3HAYMMBIM U cTabmibHBIM 1pH quarHoctuke Gekkota. He-
MapHYI0 HOCOBYIO KOCTb MBI OOHApYKWIN B €IMHCTBEHHOH BbIOOpKe 7. tripolitanus
u3 Erunra (ZMMU R-1144). [lns apyrux noIysisilidi 3TOro BU/a ¥ HCCIIET0BaHHBIX
TAKCOHOB XapakTepHa MapHas HocoBasi KocTh. CpacTaHne HOCOBBIX KOCTEH, BUJIHU-
MO, CBSI3aHO C YKpEIJICHUEM POCTPaJIbHOM YacTH uepena.

A. loricatus imeeT CHIBHO YKOPOYEHHbIE HOCOBBIE KOCTH, Y 1. tripolitanus oHn
HUMEIOT TIOYTH IPSIMOYToiibHYI0 (opmy. Ilepeanuii kpail HOCOBOI KOCTH C pa3BU-
TBIMHM aHTEpOJIaTEIbHBIMI OTPOCTKAMM XapakTepeH Toyibko mist 1. algericus, a 'y
A. pipiens HOCOBBIE KOCTH KOHTAKTHUPYIOT C MPEJIOOHBIMH.

VY Bcex HCCIeIOBAaHHBIX BWJIOB JIOOHAss KOCTh HemapHas (32 HMCKIIOYEHHEM
S. brosseti). Ee aHTeponareibHbIe OTPOCTKH Pa3BUTHI Y A. loricatus, T. algericus,
a B Oonbieil crenenu — y S. brosseti. JlJoOHO-TeMeHHON OB y A. loricatus n
S. brosseti ¢ OTHOCUTEIBHO POBHBIM 33JIHUM KpaeM, Y OCTaJIbHBIX — CHIJIBHO HM30-
rHyT (B ocobennoctu y 7. tripolitanus). MuHUMaJIbHOE 3HAUEHHUE OTHOCUTEIBHOU
LIMPUHBI JIOOHOM KOCTH B CaMOii y3KO YacTH Y IpejicTaBuTeliei pona Tropiocolotes,
MakcumaiabHoe — y Alsophylax.
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dopma HemapHOW TEMEHHOH KOCTH 3HAYMTEIbHO BApPbUPYET OT IOYTH KBa-
npataoit y 1. algericus mo npsiMOyroibHOU y S. brosseti. Y mpencraButesicii pona
Alsophylax B 11enoM oHa 0oJiee BBITSHYTasi 110 CPABHEHUIO C OCTaJbHBIMH T'CKKO-
HaMmu: ee oTHomleHue Kk juinHe yepena 0.33—0.37, y octanpHbIX TakcoHOB — 0.13—
0.26. 3amHETEMEHHBIC OTPOCTKHA OTHOCUTEIIBHO KOPOTKUE TONbKO v 1. algericus, y
OCTAJILHBIX OHU BBHITSHYTHIC U HAIIPaBJICHBI JIATEPAIbHO BHH3.

[pennoOHast KocTh OTIIMYAETCS MO (POpME JIaKe Y MpEeACTaBUTENCi BHYTPH Of1-
HOTrO poja: oT OoJee y3Koil 1mo Bceit mmHe y A. loricatus N0 pacHIHPSIOIICHCS K
nepenHeMy otaeny y A. pipiens. CKyioBas KOCTh KacaeTcs MpeaIoOHOH y mpen-
craButened pona Alsophylax w S. brosseti, cunbHO penyiuposana y Tropiocolotes
(BrutoTH J10 MasoukoBUIHOM y 1. tripolitanus).

YMeHbIlIeHHEe Pa3MepOB POCTPAIBHON YacTH Yeperna 110 OTHOIICHHIO K TeMEH-
Ho#i B cemelicTBe Gekkonidae He Tak XOpOIIO BEIPaKEHHO, KaK OBUIO NOKA3aHO JUIst
Sphaerodactylidae (Daza et al., 2008). [Iys Bcex ucciieoBaHHBIX TPYIIIT MBI HE 00-
HapyXWIK KpaiHUX 3HaUC€HWH B M3MEHEHUH TPOMOPLUH M CTPOCHHS ueperna, CBsi-
3aHHBIX C MPOLIECCOM MHUHHATIOpH3aLUK. BeposTHO, 3TO CBS3aHO ¢ BHICOKOW ajan-
THUBHOM Harpy3Kol Ha KOHCTPYKIHMIO Yepera, M3-3a Yero YCJIO)KHEHa OLICHKa 3THX
npoueccoB. Kpome Toro, BEposiITHO, 4TO BCE TEKKOHOBBIE SIIEPHIIBI YKE MPOILIN
IIPOLIECC MUHHUATIOPU3AIMU B CBOCH IBOJIIOIMOHHON MCTOPHUH, MTOITOMY KpaiHHE
MIPOSIBJICHUS YMEHBIICHHS Pa3MEPOB HE3HAUUTEIIBHO CKa3bIBAIOTCS HA UX CTPOCHUH.

HccnenoBanue BBIONHEHO MY (prHAHCOBOH nojyepxke PODU B pamkax Ha-
yuHoro npoexra Ne 20-54-56033.

CTeH0Boe coobLieHne

CPABHUTEJIbHAA XAPAKTEPUCTUKA BbIPALLMBAHUA
Monoan TPUTOHA KAPEJIMHA, TRITURUS KARELINII
(AMPHIBIA, CAUDATA, SALAMANDRIDAE), B BOOE U HA CYLLUE

A.A. BATKUH, E.A. KWOOBA, A.A. KWOOB*

Poccuinckun rocygapcTBeHHbIn arpapHbin yHuepeutetT — MCXA umenmn K A. Tumnpssesa,
Mocksa; *kidov_a@mail.ru

Comparative characteristics of growing young Karelin’s newts, Triturus karelinii
(Amphibia, Caudata, Salamandridae) in water and on land

Ya.A. Vyatkin, E.A. Kidova, A.A. Kidov*

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, 49 Timiryazevskaya str.; *kidov_a@mail.ru

The Karelin’s newt (Triturus karelinii Strauch, 1870) has a long life span and successfully
reproduces in artificial conditions. This species belongs to the amphibians that can go through
all stages of development in the water or come to land after metamorphosis, depending on
the environmental conditions. Therefore, various studies have cultivated the newts on land or
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in water. To develop a protocol for cultivating of this species, it is necessary to evaluate the
features of its growth, survival and feeding under different conditions. This paper presents the
results of rearing the young newts after metamorphosis. The animals were kept either in water
or on land for the entire research period (151 days). The newts fed on live laboratory-bred
manure worms (Eisenia fetida (Savigny, 1826)). During the research period, there were no
cases of animal deaths. Newts on land and in water did not differ in growth rates and feed
costs. It can be argued that the cultivation of young Karelin newts after metamorphosis can
be carried out with equal efficiency both in water and on land.

Co3zaaHue yCTOHYMBO pa3MHOXKAIOIIUXCS FPYII JKUBOTHBIX B HCKYCCTBEHHBIX
YCIIOBHSIX SIBIISICTCSI OCHOBHOM 3a1aueit 300KkynsTypsl (bioxun u ap., 2010). Yuu-
THIBasi HAKOIUIEHHBIN K HactosmieMy Bpemenu onbIT (Kidov et al., 2016; Kunos u
ap., 2018, 2019), MOKHO yTBEpXkK/1aTh, YTO MEPCHEKTHUBHBIM Ja00pPaTOPHBIM JKH-
BOTHBIM ciiefyeT cuutarb TputoHa Kapenuna (Triturus karelinii Strauch, 1870).
Kak u npyrue, noixy4mBIIMe pacpoCTpaHEHUE B J1a0OPAaTOPHSIX BCETO MHUpa aM-
¢ubnn, OH MONONTY KHUBET B UCKYCCTBEHHO CO3JJaHHOM cpejie OOMTaHMUsI, CIIOCO-
OeH NMPOXOAMTH BCE CTAMM PAa3BHUTHS, HE MOKHUJAs BOJLY WM BBIXOAUTH Ha CYIIy
rociyie Meramopdo3a B 3aBUCUMOCTH OT YCJIOBHUH, HECIIOKHO Pa3BOJUTCS U CIIOCO-
O€H NMUTATHCSl HEMOJABIKHBIMU KOPMOBBIMU 00bekTaMu. Tputon Kapenuna siBisii-
Csl MOJICIIBHBIM 00OBEKTOM BO MHOT'MIX HCCIICIOBaHMSAX, OB OTpabOTaHbl OCHOB-
HBIE ACMEKTHI TEXHOJOTUU €r0 COAEpKAHUs, pa3BeJeHus U KopmieHus. [Ipu stom
B pa3HBIX paboTax NPUMEHSUIN J[Ba BapuaHTa BelpamuBanus 1. karelinii nocie me-
Tamopdosa — B Boae (Kumos u np., 2020) u Ha cymre (dpo3mosa, 2020). s pas-
paboTKM MPOTOKOJA KyIHTHBHUPOBAaHUS TpUTOHA KapennHa, Kak MOTEHIHAIBHOTO
71a00paTOPHOTO )KUBOTHOTO M BUA, 00JI/Ial0IET0 BBICOKMM OXPaHHBIM CTaTyCOM
B Poccun (Kpacnas xnura Poccuiickoit ®denepanun, 2020), npeacrasisercs He-
0e3bIHTEPECHBIM BBISIBICHHE 0COOCHHOCTEH pOCTa, OIICHKA BBDKHBAEMOCTH U OKY-
MIa€MOCTH KOPMOB B Pa3HbIX YCIOBHUSAX.

Hacrosiee uccienoBanue 06010 ocymiectieHo B 2020-2021 rr. B maboparop-
HOM KabuHeTe 300KynbTyphl Kadenpsl 3oomorun PI'BOY BO PTAY-MCXA nmenn
K. A. Tumupszena (MockBa) Ha MOJIOM cpasy IOCIIe MTPOXOXKAeHH MeTamopdo3a,
TMIOJTy4EHHOW OT pa3MHOKEHHs TpUTOHOB U3 Pecrryonuku Jlarecran (Tabacapanckuid
paiion). JKuBoTHBIX Bech mepuon uccienoBanuii (151 cytku) comepkanu B Boue (3
KOHTelHepa pa3mepoM 39%28x28 cwm, HamomHeHHbIe 15 11 Boasl) (TIepBasi ONbITHAS
rpymnma) uiaM Ha cymie (2 KoHrteiHepa pazmepom 39x28x14 cm) (Bropast OmbITHAs
rpymma), mo 5 9K3. Ha KoHTeiHep. KoHTeliHepsl ¢ pa3HbIMU BapHaHTaMH BBIPAILH-
BaHUS paclolarailch oM, He pa3Inuasich 10 TeMIepaType U ocBelleHnto. Boay
(1/2 obbema) B KOHTeWHEepax MEpBOH ONBITHOM TPYIITBI TIOIMEHUBAIN Ha CBEXKYIO
4yepe3 JeHb. KoHTelHepbl BTOPOW ONBITHOW TpyMIibl ObIIM 000pPY/IOBAHEI 110 CTaH-
nmaptaoit metoauke (Kunos u np., 2017; Kunos, po3mosa, 2019). TputoHOB B Bozie
U Ha Ccyllle KOPMMJIM KUBBIMHU 4epBsiMU Eisenia fetida (Savigny, 1826) naboparopHo-
TO pa3BeJCHUS, KOTOPBIX MTPEAJIarajiy )XMBOTHBIM B H30BITKE, B3BEIIMBAs 3a/laHHBIN
1 OCTaBUIMHCS KOPM.
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3a 5 Mecsi1eB ucce10BaHust He ObIJI0 OTMEUYEHO ClTydaeB rHOeId )KUBOTHBIX HU
B OZIHOM M3 KOHTEWHepoB. B repBoii onbITHOM rpymie (Bojga) oOuuii MpUpoCT Mac-
CBI TPUTOHOB B KOHTeitHepe coctaBmi 12.0-13.2 1, B cpennem (M+SD) (12.8 +0.69)
r. O0mIre 3aTpaThl KOpMa Ha OJMH KOHTCHHEP 32 ATOT MEpUo;] paBHsUTUCH 77.1-77.8
(77.4 £ 0.36) 1, a kopMoBOi#i K03 urmerT — 5.8—6.5 (6.1 £ 0.37).

Bo BTOpOIi ONBITHOM TpyIIIe (CyIlIa) Macca >KUBOTHBIX B KOHTEHHEpE IpHpociia
Ha 11.9-12.7 r (M = 12.3), oOmue 3aTparbl Kopma cocraBmwim 76.7-80.7 v (M =
78.7), a kopmoBoii ko3 urment — 6.3—6.5 (M = 6.4).

Takum 00pa3oM, MOXKHO MPEIBAPUTENBHO YTBEPXK/IATh, YTO BBIPAIUBAHUE MO-
nonu TputoHa Kapenuna nocie Mmeramopdo3a MOXHO ¢ paBHOH 3((EKTUBHOCTHIO
OCYIIECTBIISITh KaK B BOJIE, TAK M Ha CYIIIE, TaK Kak IMPH 000MX BapHaHTaX BhIPAIH-
BaHMsI OHU JIEMOHCTPUPYIOT BHICOKYIO BBKHBAEMOCTh M HE Pa3JIMYaIOTCs 10 POCTY
1 OKYITaeMOCTH KOPMOB.

CTeH0Boe coobLieHne

HEKOTOPBLIE ®U3UNOJTOITO0O-BUOXUMUYECKUE
AOANTALUUUN RANA MACROCNEMIS K YCITOBUAM
BbICOKOIoPbA

N.K. TASUMATOMEOBA

[arectaHckui rocygapcTBeHHbI yHuBepcuTeT, Maxaykana; kurbanova_i9@mail.ru

Some physiological and biochemical adaptations of Rana macrocnemis
to high-altitude conditions

Gazimagomedova l. K.

Dagestan State University; 367001 Makhachkala, M. Gadzhiyev str. 43 a;
kurbanova_i9@mail.ru

The parameters of body length and weight, the blood cells content and the activity of oxida-
tive-antioxidant processes in the homogenate of cardiac muscle tissue of adult individuals
of Rana macrocnemis from the populations of Dagestan uplands in comparison with the
foothills were studied. The results of the study revealed adaptive reactions to the condi-
tions of lower temperatures and reduced oxygen content. Rana macrocnemis have larger
linear-weight parameters and a darker body color in high-altitude conditions, which likely
has a thermoadaptive function. The content of the red blood cells and hemoglobin in the
blood is 13.42 % and 5.5 % higher in higher elevations than in the lowlands; whereas the
white blood had a lymphocytic profile, and the content of lymphocytes was higher in upland
population than in the individuals from the foothills, which likely reflects the higher oxygen
capacity of the blood and the higher activity of the nonspecific immunity. A slight increase
in the level of malondialdehyde in the myocardial homogenate indicates the activation of
POL, which is compensated by an increase in the processes of antioxidant protection due
to the increase in catalase activity. Functional tension of the myocardium and an increase
in the number of red blood cells and hemoglobin in the blood may facilitate cell hypoxia
prevention in high-altitude conditions.
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®duznonoro-oMoXuMHYECKHEe aanTauyd 00eCIIeUUBAIOT IKOJIOTHYECKYIO Ilia-
CTUYHOCTB BUJIOB 1 00YCIJIaBIIMBAIOT CTPATETNI0 BEDKMBAHMUSL, [I03TOMY H3yYEHUE UX
MEXaHU3MOB SIBIISIETCSI OTHMM M3 aKTyaJbHBIX BOIIPOCOB COBPEMEHHOW OMOJIOTHH.
[Tpu 1100BIX U3MEHEHUSIX YCIIOBUI OKPY’KaroLel CpeJibl IPOUCXO/ST OTBETHBIE pe-
aKIMU CO CTOPOHBI BceX (PyHKIMOHAIBHBIX CUCTEM, a PEaM3yIOTCsl OHM N3HAYalb-
HO Ha YPOBHE META0OINUECKHX MPOLIECCOB.

OyHUM U3 IIMPOKO pacipoCTPaHEHHBIX B TOpHOM Nosice Jlarecrana BuaoB Gec-
XBOCTBIX 3€MHOBOJAHBIX SIBJIIETCSI Majoasuarckas Jaryuika (Rana macrocnemis
Boulenger, 1885). HTepec BBI3BIBAIOT €€ a/laNTallMOHHBIE BO3ZMOKHOCTH K YCJIO-
BHUSIM BBICOKOTOPBSI, KOTOPBIE XapaKTePHU3YIOTCsI PE3KHUMH CYyTOYHO-CE30HHBIMH KO-
ne0aHMsAMH TeMIeparypbl U CPaBHUTEILHO HU3KUMH CPEJHHMH UX 3HAYCHHSIMHU,
MOBBIIICHHBIM COJHEYHBIM H3JIy4YE€HHEM, aTMOC(EpHBIM JIaBICHHEM W ITOHHMKEH-
HBIM TIapIUAIBHBIM JIaBJICHUEM KHUCJIOpPO/ia. B kauecTBe OCHOBHBIX 3KOJIOTHUECKUX
(axTOpOB B BHICOKOTOPHOW 30HE MOKHO BBIJEIHTH TMIIOKCHIO M TMIIOTEpMHUIO. B
CBSI3M C THM, IIEJIbI0 HACTOSILEH pabOThl IBUJIOCH MCCIIEIOBAHUE HEKOTOPBIX (H-
3MO0JIOr0-OMOXMMHUYECKHUX aJanTaluii Maloa3suarckoi JISITYIIKH U3 BBICOKOTOPHBIX
nomyssinuid Jlarecrana: cen Kast Kynunckoro paiiona (1600 M Hajt ypoBHEM MOpsT) 1
Xynzax XyH3axckoro paiiona (1658 m Haj ypoBHeM Mopsi). J1ist cpaBHEHHS HCTIONb-
30BaJIM TIOKa3aTesiu ocodelt u3 npearopuoii momyssiiuu (ceno Epcu Tabacapancko-
ro paiioHa, 407 M HajJ ypoBHEM Mopsi). bbuTH M3y4eHbI JIMHEHHO-BECOBBIE MOKa3a-
TEI, COJeP )KaHUE IPUTPOLIUTOB, JICHKOLUTOB U JICHKOLUTAPHBIA NPOQIIL KPOBH,
AKTHBHOCTb OKHCIIUTEIbHO-aHTHOKCHJAHTHBIX MIPOLIECCOB B TOMOT'CHATE CEpACYHON
MBIIICYHON TKAaHH B3POCIIBIX 0COOEH.

Pesynbrarhl MccinenoBaHus MOKa3aid, YTO B BBICOKOTOPHOM II0SICE B3pOCIIbIC
ocobu R. macrocnemis UMeIOT 0oJiee KpYITHbIE JINHEHHO-BECOBBIE ITapaMeTphl U 00-
Jiee TEMHYIO OKpacKy Tella, 4To, O BCel BEPOSTHOCTH, HOCUT TEPMOAIANTHBHOE
3HAYEHHUE: KPYIHBIC pa3Mephl I03BOJISIIOT YMEHBIIHUTh TEIJIO0T/AadY, 8 TEMHAs OKpa-
cKka obecrieurBaeT ObICTPOE MTPOrpEeBaHNE Ha COJIHIIE.

W3ydenune reMaToorn4eckrx mokasareiei BbISIBIIIO, YTO COJEPIKaHUE dIPUTPO-
LIMTOB U TeMOINIOOMHA B KPOBH B3pOCIBIX 0c00el R. macrocnemis U3 BBICOKOTOPbS
BhIe Ha 13.42 u 5.5%, COOTBETCTBEHHO, YeM Yy 0CcO0CH U3 IPEAropbs. ITO MOKHO
paccMmarpuBarh Kak KOMIIEHCATOPHYIO PEaKIUI0 KPAaCHOM KPOBH K YCIIOBHSIM TOPHOM
THITOKCUH, HAIIPaBJICHHYIO Ha MOAJIEP)KaHNE KHCIOPOAHOW €eMKOCTH KPOBH.

Oo11ee KOJIMYECTBO JICHKOIMTOB JIOCTOBEPHO HE OTIIMYAIIOCH Y 0CO0EH 13 BBICO-
KOTOPBSI M IIPEArOpbsi, @ OTCYTCTBUE JICWKOIIMTO3a MO3BOJISIET UCKITIOUYUTh BOCIIAIIH-
TEJIbHBIC ITPOLIECCHl B OPraHN3Me MaJI0a3uaTCKUX JIATYIIEK U3 000X JIOKAJIUTETOB.
B Genoii kpoBU oTMEUeH JIMMQOIUTAPHBII TPO(HUIIb, OJHAKO BBISIBICHBI PA3INYHs
B JICHKOLIMTApHOH (opMylie: KOJTHMYECTBEHHOE COZEp)KaHue JTMM(OLUTOB B KPOBU
R. macrocnemis u3 Bbicokoropbsi Ha 26.0 % 0oJble, YTO CBHICTEILCTBYET O He-
CKOJIBKO BBIPKEHHOW aKTUBHOCTH CIIEIIM(PUUECKOTO IMMYHHUTETA.
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O creneHn HaNpsDKEHHOCTH (DU3MOJIOTMYECKON aJlanTalui B Pa3iIMYHBIX yC-
JIOBUSIX CPEJbl MOXKHO CYJHTH I10 MOKA3aTeJIsIM MEPEKUCHOTO OKHCIICHUS JIMITHJIOB
(ITOJI). Coneprxanue MaJOHOBOTO JHAJIbETH A, OAHOTO U3 HPOAYKTOB IEPEKUCHO-
TO OKHMCJICHUS], B TOMOI€HaTax MUOKap/ia Majl0a3uaTCKOM JIATYIIKA U3 BEICOKOTOPbS
0Ka3aJI0Ch HECKOJIBKO BBILIE, 4eM Y ocobeit u3 npearopbs. Ha pone akrusarmu [10J1
B MUOKap/ie y HUX OTMEYaJIOCh YCHJICHHUE ITPOIIECCOB aHTHOKCHIAHTHOM 3aIUThI, Ha
YTO yKa3bIBacT MOBBIIICHUE aKTUBHOCTH KaTajasbl. Takas KapTHHA MOXKET OTPakaTh
(YHKIIMOHAIBHYIO HANpPSHKEHHOCTh MUOKap/a B YCIOBHUSIX BBICOKOTOPBS, KOTOpas
SIBJISIETCSI OTBETHOM a/IaliTUBHOM peakLuel, MPEersITCTBYIOIEH Pa3BUTHIO THITOKCUH
kJeTok. KpoBeHOCHYIO cHCTEMY MOXKHO CUUTATh OJJHOM M3 Hanboliee MOOMIIBHBIX B
YCIIOBUSIX BBICOKOTOPBSI.

BeisiBiieHHbIe OTIIMUMS (DU3HOJIOT0-OMOXMMHUYECKUX ITOKa3aTeled Maioa3uar-
CKOM JISITYIIIKK U3 BEICOKOTOPBS OTPAXKAIOT IBOJIIOIMOHHO-CIIOKHMBIINECS a/1alTalH-
OHHBIE TIPOLECCHI, TPOTEKAIOIINE Ha KIETOYHO-TKAHEBOM M OPraHM3MEHHOM YpPOB-
HSIX, CIOCOOCTBYIOIIUE MOAJEPIKAHUIO TOMEOCTa3a, IIPEOLOIECHHUIO THIIOKCUYECKIX
Y TUIIOTEPMHUUYECKHX (P (PEKTOB U HaNpaBJICHHbIC HA 00ECIIeYeHHE YCTOHYHBOTO CY-
LIIECTBOBAHMUS BHJIA.

YCTHbIV oknag

BJIIMAHUE PA3HOIO PEXXUMA OCBELWWEHHOCTH
HA SMBPUOHAJIbHOE U JINHNHOYHOE PA3BUTUE
MAJIOA3BUATCKOU NATYLWLKUA (RANA MACROCNEMIS)

U.K. FASUMATOMEOBA*, M.A. LUENXOBA

[arecTtaHckuin rocygapCTBeHHbIN yHuBepcuteT, Maxaykana; *kurbanova_i9@mail.ru

The effect of different light conditions on the embryonic and larval development
of the Rana macrocnemis

I.K. Gazimagomedova*, M.A. Sheikhova

Dagestan State University, 367001 Makhachkala, 43 a M. Gadzhiyev str;
*kurbanova_i9@mail.ru

The effect of light intensity on the embryonic and larval development of the Rana macroc-
nemis in laboratory conditions was studied. The duration of embryogenesis, the timing of
hatching, the percentage of hatching, mortality, indicators of linear-weight growth were taken
into account. The results showed that the absence of light leads to a slowdown in growth
and the onset of death at the larval stage of development, despite the presence of other vital
environmental parameters. On the 15th day, there was a pronounced lag in the growth of
tadpoles after being in the dark, the behavior and nutrition of the tadpoles became inactive,
57% of the tadpoles died, and at the 33rd stage of development, complete death was noted.
Thus, as a mandatory factor of development. Consequently, in the complete absence of light,
serious shifts occur in the regulatory systems of the body: the nervous and endocrine. We
believe that growth inhibition is associated with an excess of the hormone melatonin, a lack
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of somatotropin and other anabolic hormones, a decrease in thyroid hormones, activation
of parasympathetic influence on internal organ systems with prolonged absence of light.

OnHUM M3 BaXKHBIX aOMOTHYECKHX (PAKTOPOB CPEIbl, ONPEICIIIONINX JKU3HE-
JIeATEIIbHOCTh OPraHU3MOB, SIBJISICTCS] CBET. BinsiHMe cBeTa Ha )KMBOTHBIX N3YYEHO
HEJI0CTAaTOYHO. 3eMHOBOIHBIC MOT'YT CIIY>KHTh B KaueCTBE yIOOHBIX TECT-00BEKTOB
it OnonHAMKanuy. [TockonbKy SMOpHOHATIbHAS U JIMYMHOYHAS CTaIUH PA3BUTHS
CONPSDKEHBI ¢ HanOoJiee 3HAUUTEINEHONH CMEPTHOCTBIO 0c00eH B OMYIISINAX, aKTy-
QJIBHBI UCCIICOBAHUS BO3JCUCTBHS Pa3IMUHBIX (DAKTOPOB Cpebl Ha 3 MHOBOIHBIX
HMMEHHO B 3TH KPUTHYECKHUE TIEPHO/IbI OHTOTeHe3a. B CBsI3M ¢ 4eM, Mbl n3ydaiu BIU-
SIHUSI CBETA Ha SMOPHOHAJIBHOE W JIMYMHOYHOE Pa3BUTHE Maj0a3HaTCKOW JISTYIIKH
(Rana macrocnemis) B 1a00paTOPHBIX YCIOBUSIX.

On1010TBOPEHHYIO HKPY U TOJIOBAaCTHKOB COJIEPKAIM B KOHTEHHEpaxX ¢ QHIiIb-
TpoBaHHOHU Bojo# 1o 40 mryk npu Temmeparype Boasl 24 °C (min —22 °C, max
— 27 °C), ecTeCTBEHHOM H HYJIEBOM (B TEMHOTE) OCBEICHUH. [IpeuTMunHOK mmoce
BBIKJICBA HHKYOHPOBAJIU TP IUIOTHOCTH MOCA/IKU B IISITh 0co0ei Ha | J1 Bojbl. Yuu-
TBHIBAJIN TPOAOJDKUTEIBHOCTh 3MOPHOTEHE3a, CPOKU ¥ MPOILIEHT BBHIKJICBA, JICTAIIb-
HOCTb, II0Ka3aTeIN JTUHEHHO-BECOBOTO POCTA.

[TponoKHUTENPHOCTh SMOPHOHAIBHOTO PA3BUTHS NIPU €CTECTBEHHOM PEXKH-
M€ OCBEUICHUS U MOCTOSIHHOM TEMHOTE He OTIMYanach U coctaBuia 4.5—7 CyToK.
OMOpHOreHe3 B KaXJ0H BBIOOPKE MPOTEKaJI HE PAaBHOMEPHO, BHIKJIEB MPOHCXOIUII
acHMHXpOHHO. Ha MOMEHT BBIKJIEBA JINUMHKH 110 MOP()OMETPHUUECKUM ITOKa3aTEIsIM
He oTanyanuck. [1py mocnetyronieM pa3BUTHH B yCIOBHUSIX OTCYTCTBUSI CBETa Pa3BH-
THE TOJIOBACTHKOB CTAJI0 ATH 3aMEJICHHO, C 3alla3bIBAHUEM Ha JiBe cTaauu. Bee
Oosiee BBIPQ)KCHHBIM CTAaHOBHJIOCH OTCTaBAaHKE B JIMHEHHO-BECOBOM pocTe: uepes 16
CYTOK NpeObIBaHMS B TEMHOTE JINHEWHBIC pa3Mephl TOJIOBACTHUKOB OBIIM TPUMEPHO
B JIBa pa3a MEHbILIE, YEM Y Pa3BUBAIOILUXCS B YCIOBUSIX €CTECTBEHHOI'O OCBELIECHUSI.

Takoke OTCyTCTBHE CBETa OTPHLIATEIIFHO OTPA3MIOCh HA 00IIeH (u3nonornye-
CKOM aKTHMBHOCTH, ITOBEACHHH W MHUTAaHWU TOJOBACTHKOB, YTO IOBJICKIO 3a cOOOH
3aMeJyIeHHE U 3aJIepKKy pocTa. MBI noaraem, 4To B TEMHOTE CHIIKAETCS KOJTUe-
CTBO MOTPEOSIEMOTO KHCIOPOAA, a 3HAYUT MHIMOMPYETCsl KUCIOPOJHOE JIbIXaHHE
B MUTOXOHJIPUSIX U Pa3BUBAETCs JAe(UINT SHEPTHH, HEOOXOMMOM, B TOM YHUCIIe, U
JUISL peaknuii I1acTu4eckoro ooMeHa.

Ha 15-e cyTku MHKyOanuy rpy eCTeCTBEHHOM PEXXHUME OCBEIIEHHOCTH JIeTalb-
HOCTb JIMUMHOK cocTaBuia 8 %, a npu copep:kanuu B TeMHote — 57 %. Ha 33-eit
CTaJM{ Pa3BUTHS OTMEYAJIACh ITOJIHASI THOEIb TMYMHOK, Pa3BUBABILIMXCS B YCIOBH-
SIX OTCYTCTBHSI CBETA.

Takum 00pa3om, B SMOPHOHAIIBHBIN MIEPUOJT Pa3BUTHE MAJI0a3HaTCKOM JIATYIIKN
HE 3aBUCEJIO OT OBEIICHHOCTH, a JINYMHOYHBII NEepHo]] OKa3ajcs BeCbMa 4yBCTBH-
TEJILHBIM K CBETY, KaK K o0si3aresisHOMY (hakTopy pasButus. Ero orcyTcTBue npuso-
JIMT K 3aMEJUICHHIO POCTa U HACTYIIJICHUIO THOEIN, HE CMOTPS Ha HAJIMYUE OCTallb-
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HBIX )KU3HCHHO-BAXKHBIX MapaMETPOB CPCAbI. MosxHO npeamnoararb, 4To Ipu Mmoji-
HOM OTCYTCTBUU CBC€TA MPOUCXOAAT CEPLE3HBIC CABUIH B PErYJIATOPHBIX CUCTEMAX
opraHmisma: HepBHOﬁ n 3HI[OKpPIHHOﬁ. HO-BI/IZ[I/IMOMY, pa3BUBarOieCd Mpu 3TOM
H30BITOK TOPMOHAa MEJIaTOHWHA, HEAOCTATOK COMATOTPOIIMHA U JIPYTUX anaboinue-
CKUX T'OpPMOHOB Ha (l)OHe I‘I/IHO(I)yHKIH/II/I HIHTOBH[[HOﬁ JKCJIC3bl U aKTUBAllUU I1apa-
CUMIIATUYCCKOI'0 BJIMAHUA Ha BHYTPECHHUC CUCTEMbBI OPIraHOB IIPHU MTPOJIOHT'MPOBAH-
HOM OTCYTCTBHUU CBETA CTAJIN IMIPUINHAMU I/IHI‘I/I6I/Ip0BaHI/IH POCTOBBIX ITPOLUECCOB.

CTeHoBoe coobLieHne

CAMKHN BbICOKOIOPHbIX KPYITIOIroJ1IOBOK
(PHRYNOCAPHALUS VLANGALII) CTPEMATCA XUTb
B UEHTPE KOJIOHUK

3.A. TANIOAH"*, A.B. KOBAJIEBA?, H.I. COMUNIKO"2, UK NUHb?

"MHcTUTyT Npobnem akonoruu u apontoumn umeHn A. H. Cesepuosa PAH, Mockaa;
*saxicola@mail.ru

2MoCKOBCKMIA roCyA@apCTBEHHBIN yHBepcUTeT umeHn M.B. JllomoHocoBa
SWHcTuTyT Bronorum B YaHay, Kutaiickas Akagemus Hayk; 610041 Yanay, Kutai

Females of toad-headed agamas (Phrynocephalus vlangalii) tend to occupy the center
of the colony

E.A. Galoyan'?*, A.V. Kovalyeva?, N.G. Sopilko'?, Qi Yin®

'Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33; *saxicola@mail.ru

2Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory 1/12
3Chengdu Institute of Biology, Chinese Academy of Sciences; 610041 Chengdu, Sichuan,
P. R. China

Burrowing animals often form colonies, what allows them to escape from predators, so the
distance to the nearest burrow should be an important factor in determining the survival of
an individual. If so, the largest and oldest individuals should occupy a central position in the
colony, where the density of burrows is greatest. To test this hypothesis, we mapped the
location of burrows (N = 130) in the colony of the Tibetan toad-headed agamas Phrynoceph-
alus vlangalii. In late July (gestation period of females) 2019 we observed 24 individually
labeled males, 25 females, and 15 juveniles for a week. We recorded how they used holes
and determined the age of individuals. The smallest distance between burrows (0.390 +
0.209 m) was in the central part of the colony, while at the periphery it approached to one
meter. A negative correlation was found between the distance from the center of the colony
and the body size, as well as the age of resident females (r = —-0.64, p = 0.046; N = 10), but
not in males. We observed regular conflicts between the individuals of the both sexes near
the burrows (they were more common in the central part of the colony), which indicates the
competition for shelters. It seems that it is important for females to compete in the center of
the colony, since when pregnant they are slower than males (0.7 m/s versus 1.2 m/s — Lu
et al., 2015), so it takes longer for them to reach the nearest shelter during the predator
attack. It is surprising that competitive relations develop not only within the same sex, but
also between males and females, what can reduce the fitness of females.
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HopHble XMBOTHBIE HEPEAKO 00pa3ylOT KOJIOHWH, YTO IO3BOJISICT UM JIydlle
criacarbesi OT XUIMHUKOB (Sherman, 1985), mosromy aucranuus no Onmvkaimen
HOPBI JIOJDKHA OBITh BXKHBIM (DAaKTOPOM, OTIPE/IEIISIONIM BEDKHBAEMOCTD HH/INBU-
nyyma. Ecim aTo niefictBUTENBHO TaK, TO Hanboliee KpyImHbIe ¥ CTapble 0COOM JI0IIK-
HBI 3aHAMATh LEHTPAJIBHOE TIOJIOKEHHE B KOJOHMH, TJIe INIOTHOCTh HOp Haubojee
BeJuKa. J[Jst mpoBepKU rUIIOTE3bI MBI 3aKapTHPOBaIK pactoiaokenue Hop (N = 130)
B KOJIOHUU THOETCKO# KpymioronoBku (Phrynocephalus vlangalii) v B KOHIIE WIS
(nepuon GepemerHocT camok) 2019 T. B TCUCHUE HEIEIH HAOIIONAIN 32 UHIUBU-
NyalbHO MEYEHBIMHU 24 camiiamu, 25 camkamu U 15 MonombiMu ocobsimu. B xome
HaOJIIO/ICHNH BBISICHWIN, KAKUMU HOPaMH M HACKOJIBKO TIOCTOSIHHO OHU TOJIB3YIOTCSL.
Bospact oco0eii orpeaenim CKelneToXpOHOJIOrHYECKUM METOIOM.

Haumenbmas qucrannus mex iy Hopamu (0.39 +0.209 m) Obuta B HeHTpaibHOU
YacTH KOJIOHUHM, a Ha Nepudepun oHa NpHOKaiach K OJJHOMY MeTpy. BroisiBiena
oTpuLaTeNbHask KOPPEJSIIUs MKy JUCTaHIUEH OT IIEHTPa KOJIOHUH U pa3MepaMu
TeJa, paBHO Kak M BO3PAaCTOM Pe3UJCHTHBIX caMok (r =—0.64, p =0.046; N = 10), Ho
He caMII0B. Mex1y 0co0siMi 000HX I0JIOB IIPOUCXO/SIT MOCTOSIHHBIC KOH(IUKTH Y
HOP (Yalle OHM BCTPEYAIOTCS B LICHTPAIBHON YaCTH KOJIOHHUH ), YTO CBU/ICTEIbCTBYET
0 KOHKYPEHIIMH 3a yOexxuina. BeposTHo, 4To [uisi caMOK Ba)KHO OOPOTHCS 3a KH3Hb
B LIEHTPE KOJIOHUH, OCKOJIbKY Oyayun OepeMeHHBIMH OHU MeaiieHHee camios (0.7
m/c nporuB 1.2 M/c — Lu et al., 2015), mosTomy y HUX 3aHUMAET OOJIbILIEE BPEMEHH,
4T00BI J0OpaThCs 10 OnrkaiIero yoekuia B ciryyae aTaki XUIIHUKA. YIUBUTEIb-
HO, YTO KOHKYPEHTHBIC OTHOLICHUS CKJIAAbIBAIOTCS HE TOJIBKO BHYTPH OJHOTO I10J1a,
HO M MEXJly CaMIlaMi U CaMKaMH, YTO MOXKET CHIIKATh IPUCIIOCOOIEHHOCTh CAMOK.

YCTHbIV Joknag

XAPAKTEPUCTUKA PENPOAYKTUBHON BMOJOI NN
RANA MACROCNEMIS HA PA3JINYHbIX BbICOTAX
NMPEATOPHOIO OATECTAHA

AO.M. TAMWOOBA*, A.U. PABAAHOBA, A.P. BAIITTULLNEBA

[arectaHckui rocygapcTBeHHbIn yHuBepeuteT, Maxaykana; *Djamka_90@mail.ru

Characteristics of the reproductive biology of Rana macrocnemis at different altitudes
of the foothill Dagestan

J.M. Gamidova*, A.l. Rabadanova, A.R. Balgishieva

Dagestan State University, 367001 Makhachkala, M. Gadzhiev st., 43a; *Djamka_90@mail.ru

Despite the widespread occurrence of the Caucasian brown frog Rana macrocnemis in
Dagestan, there is almost no published data on its reproductive biology. In this regard, from
2019 to 2021 we studied the reproductive features of this species in water bodies of foothill
Dagestan (660-1800 m a. s. |.). We recorded such features as the timing of the first exit
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from hibernation, the number of clutches and the number of eggs per clutch, and the rate
of embryonic and larval development. We recorded that the frogs start to migrate to water
bodies for reproduction in March-April, when the water temperature reaches 8.8 °C. The
breeding characteristics of the Caucasian brown frog are further largely determined by the
spawning site, for which R. macrocnemis prefers stagnant water bodies with well-warmed
transparent water and a muddy bottom. In such habitats, the Caucasian brown frogs breed
in water bodies with a pH range from 6.7 to 8.8. At elevation from 1450 to 1800 m a. s. I.
we also recorded the prevalence of individuals in the amplexus, the number of clutches
and eggs in them. At the same time, at an altitude of 1131 m a. s. I. the timing of the onset
of amplexus was slightly extended and a smaller number of clutches and eggs per clutch
was recorded. However, the time of hatching at this altitude was twice shorter, and the first
juveniles emerged 30 days earlier than at the higher altitudes. In deeper and larger reser-
voirs at an altitude of 660—900 m a. s. |., breeding individuals and clutches were not found.
At the same time, the pH in these reservoirs varied from acidic to slightly alkaline reaction,
and the temperature was optimal.

Maunoasuarckas jisiryika (Rana macrocnemis) siBisiercsi GOHOBBIM BUJIOM TOP-
HBIX U MPEAropHbIX palioHoB [larectana. B mocnenHue rogasl HaMeTUIaCh TEHACH-
U K COKPAIICHUIO €€ YHCICHHOCTH B HEKOTOPHIX YacTAX apeana. B cBs3um ¢ uem
HEOOXOIMMO BBISIBUTH IPUYMHBI HAMETHBIICHCS TeHaeHH. OTHON U3 TaKuX MpH-
YHH MOTYT OBITh H3MEHEHHS B SMOPHOHATHHOM U TMYMHOYHOM PA3BUTHH, BOSHHUKA-
IOLINE MTPU ICHCTBUH PA3IMYHBIX (PAKTOPOB CPEJIbL.

C 2019 r. mo 2021 r. HaMu OBUT U3yYEHBI OCOOCHHOCTH PA3MHOXKECHHUS JTAHHOTO
BHJA Ha Pa3HBIX BbICOTax mpenropHoro Jlarecrana (ot 660 101800 M Hax ypoBHEM
MOPsI). YUUTBIBAIM CPOKU MEPBOTO BBIXO/AA M3 3UMOBKH, KOJIMYECTBO KIaJ0K (Ha 1
M? BOJIBI) M MKPHHOK B KaXXIIOM KITAJKe, & TAKKEe CPOKU HACTYIUICHUS SMOPHOHATb-
HOTO ¥ IMYMHOYHOTO PA3BUTHS.

[To HammM JaHHBIM HAYaJI0 MUTPAINH JIATYIIEK K HEPECTOBBIM BOAOEMAM IIPO-
HCXOAWT B MapTe — arpeie mpu TeMieparype Boasl B Hux —8.8 °C. Ona HepecTurcs
B HEMPOTOYHBIX BOJIOEMAX CO CTOSUEH U XOPOIIO MPOrpeBaeMoi pO3pavHOi BOAOK
u urcThiM 1HoM ¢ pH ot 7.0 1o 8.8.

Ha Bricotax ot 1450 1o 1800 M Ham ypoBHEM MOps. OBUIM OTMEUYECHBI Iep-
BBIC TPl B aMITJICKCyce Ha 2-0W Wi 3-uil IeHb Cpa3y MOCiIe BBIXO/a Ha HEPECT.
MaxkcumanbHOE KOIn4ecTBO coctaBmio 10 map. Yucio kiagok ¥ HKPUHOK B HUX
nocturaio B cpegaeM 8 u 1304, cooTBeTCTBeHHO. BhuTyIUIeHne 1 MOsIBICHUE Ce-
ronetok Hactynuio Ha 15 u 110 cyTku, coorBeTcTBeHHO. Ha BBIcoTe 1131 M Hax
YPOBHEM MOpPS CPOKM HACTYIUICHHS aMIUIEKCyca OBLTHM HE3HAUYUTEIBHO PACTSIHY-
Tl — Ha 5 JHEH, 00HApPYXKUBAJIOCH MEHBINEE YHCIIO Map B aMIUIEKCyce, KIaI0K
1 UKprHOK. OIHAKO, CPOKH BBUIYIIJICHHS Ha JAHHON BBICOTE OBIIM COKpAIICHBI
BIIBOE, a TIEPBHIC CETOJETKH BHIIUIA Ha 30 CyTOK paHbIIe, 4eM Ha OOJBIINX BHI-
corax. B 6onee mryOoKHuX M IPOTSDKEHHBIX BojoeMax Ha BbicoTe 660-900 M Haf
YpOBHEM MOPS B3pOCIBIX 0co0eil U KIanoK R. macrocnemis HaWIeHO HEe OBLIO Ha
MIPOTSKEHNUHU BCETo Tepuofa ucciaenoBanus. Cienyer OTMETHTD, YTO BOJOPOIHBIN
ITOKa3aTeslb B BOJOEMAaxX 3THUX BBICOT BapbUPOBAJ OT KHUCIOH 10 cIaboImenoqHon
peaknuu, Toraa Kak Ha OOJBIINX BBICOTAX MMEJ BBIPAKEHHYIO HICIOYHYIO peak-
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nuto. Temreparypa B BoJoeMaxX BCEX HUCCIICAYEMBIX BBICOT HA OCHOBHBIX CTaIHSIX
pa3BuTus BapbupoBaia ot 18 no 25.5 °C.

Takum 00pa3oM, HaM yIallOCh BBISBUTH, YTO BBIOOP MECT HEPECTIIIUIL H OCO-
OCHHOCTHU Pa3MHOXKCHUS U Pa3BUTHS R. macrocnemis B HUX, OTPENICIISTFOTCS TCMITC-
patypoii ¥ KOHIICHTpAIllel HOHOB BOopo/a B Boje. [lomydcHHbIC TaHHBIC CBH/IC-
TEJIBCTBYIOT O HEOOXOAMMOCTH AATbHCHIIINX HCCIICIOBAHUIMA.

YCTHbIV oknag

OTIIUMYUE NAPAMETPOB TEPMOPETYNALUN
OBbIKHOBEHHOI'O YXXA (NATRIX NATRIX) U
OBbIKHOBEHHOWU rAAIOKU (VIPERA BERUS) B KAPENUU

H.O. TAHIOWWHA, A.B. KOPOCOB*
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The difference between the thermoregulation parameters of the grass snake (Natrix
natrix) and the common adder (Vipera berus) in Karelia

N.D. Ganyushina, A.V. Korosov*

Petrozavodsk State University; 185910 Petrozavodsk, Lenin pr. 33; *korosov@mail.ru

In Russia, the distribution of the grass snake (Natrix natrix L.) to the North is limited by the
latitude N 62°, and that of the common adder (Vipera berus L.) — by N 69°. We compared
the ecological and physiological parameters of thermoregulation in these species from hab-
itats at latitude N 62°. Body and environmental temperature was measured using miniature
temperature sensors (DTNZ-28 loggers). The following parameters were determined or
calculated: the maximum highest temperature, the lowest minimum temperature, the average
sum of accumulated temperatures per minute in the daytime, the average temperature during
basking (i.e., when the substrate temperature was above 23 °C). The beginning and the end
of the activity period in both species are likely associated only with insolation and roughly
coincide. The graph of daytime body temperature fluctuations in adder is located higher than
that of grass snake. The average body temperature during the basking in adder is noticeably
and significantly higher than in grass snake (32.1 versus 25.5 °C). The other parameters also
differ. Comparison of the frequency distributions of body temperature (for July — August)
in adder reveals a clearly pronounced peak at 30-38 °C, whereas the diagram for grass
snake shows a smooth descending curve. The grass snake’s body temperature is likely
determined by the intake and release of heat from the environment during its spontaneous
and constant physical activity. A sedentary adder, by means of basking, purposefully seeks
to ensure itself the highest body temperature (without overheating). The common adder is
therefore a more thermophilic species than the grass snake.

B Poccun pacripocrpanenne Ha CeBep 0OBIKHOBEHHOTO yika (Natrix natrix L.)
orpannumBaet mupota N 62°, a 00sikHOBeHHOH Tamtoku (Vipera berus L.) — N 69°.
MBI COMOCTAaBMIIN HKOJIOTO-(DU3HOJIOTHYECKHE TTapaMeTphl TePMOPETYISLINHA 3THX
BUIOB M3 MecTooOuTaHuii Ha mupore N 62°. Temmneparypa Tena U OKpyKarouien
Cpenbl U3MepSIach C MOMOIIBI0 MUHHMATIOPHBIX TEMIIEPaTypHBIX JATYHKOB (JIOT-
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repoB JITH3-28). bbutn onpezeneHbl WM pacCUMTaHbl CIEAYIOIIUE HMapaMeTphbl:
MaKcHUMallbHasi BbICIIAs TeMIeparypa, HauMeHbIas MHUHUMaJbHas TeMIeparypa,
CpenHssl CyMMa HaKOIUICHHBIX TEMIIEpaTyp 32 MUHYTY B JHEBHOE BpEeMsl, CPEIHsIs
TemIieparypa Bo BpeMsi OackuHra (T. €. Ipu temneparype cyocrpara Beiie 23 °C).

Hawano u 3aBepiieHue neproja akTUBHOCTH OOOMX BHJIOB CBSI3aHBI TOJIBKO
C MHCOJISIMEH M MPUMEPHO coBnanatoT. [paduk koiebdaHuil Temrieparypsl Tena B
JTHEBHOE BpeMs y TaJIOKH PACIIOJIOKEH BbIlIe, yeM y yxka. CpeqHss TeMmeparypa
TeJa BO BpeMst 0acKMHTa y Ta/IF0KM 3HAYMMO U CYIIECTBEHHO BbIIIE, ueM y yxka (32.1
npotus 25.5 °C). Omuuarores u Apyrue napamerpsl. CpaBHEHHE YaCTOTHBIX pac-
MIpe/ICIEHNH TeMIIeparyphl Tena (JUIsl UIOJISl — aBrycTa) BBUIBISIET Y I'a[IOKH YETKO
BBIPpKCHHBIN MUK B 00MacTy Bhicokux Temmepatyp (30—38 °C), rae Ha muarpaMme
JUISL y’Ka — TIIaJIKask HUCXO/sIas KpuBas. Temreparypa Tejia yka onpeneinsercs
MOCTYIUICHHEM M OT/Ia4eid TerIa OT CPeJibl BO BPEMSI €ro CIOHTaHHOM U MOCTOSIHHOW
JIBUTaTelIbHOM aKTMBHOCTH. MaJonoIBIKHAS TaJfoKa TIOCPEICTBOM OAacKMHra Lie-
JICHAIIPABJICHHO CTPEMHUTCS 00ECIeUunTh ceOe HauOOIBIINYI0 TeMIeparypy Tena (0e3
nieperpesa). ['ajroka okazanack Oosee TeIIoN00MBOM, YeM yK.

YCTHbIV oknag

K 3KONOrmm NnMTAHUA CPEAU3EMHOMOPCKOM
YEPENAXW (TESTUDO GRAECA LINNAEUS, 1758)
B OAFECTAHE

Y.A. TMMUXAHOBA

[arectaHckuin rocygapcTBeHHbIN yHuBepcuteT, Maxaykana; uzlipat92@mail.ru

On the feeding ecology of the Greek Tortoise (Testudo graeca Linnaeus, 1758) in
Dagestan

U.A. Gichikhanova

Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a; uzlipat92@mail.ru

We studied the nutrition of the Greek Tortoise, Testudo graeca, in Dagestan. According to
the data obtained, the Greek Tortoise is a predominantly herbivorous species; animal prey
is consumed only occasionally. We estimated the range of plant species preferred by the
tortoise. In the foothill regions of Dagestan, the food diversity is higher than in the lowlands,
which is likely associated with the higher plant species diversity in the foothills.

CpenmzemHomopcKast uepenaxa (Testudo graeca Linnaeus, 1758) — Bun ¢ He-
YKJIOHHO COKPAIIAIOMIMMHUCS YUCICHHOCTBIO M apeanoM. [yt coxpaHeHus! BUIa B
Pa3IMYHBIX YaCTAX apeana HeoOXOIMMO 3HaHHE 0COOCHHOCTEH ee OHOJIOTHH, B TOM
yucie U nuTaHus. HekoTopele cBeieHns 0 MUTaHMIo Yepenaxu B Jlarectane npu-
Bogsarest A. I. banaukoBeiM (1951) muist momyssiuny, oOMTAIOMINX B TOJYITyCTBIH-
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HbIX JaHamadrax modepexnps Kacruiickoro Mopsi. B mureparype umMeroTcs JaHHbIC
0 MUTAHUM HTOTO BHUJIA B JIPYTHX YACTIX apeaja, COMIaCHO KOTOPBIM uepenaxa Io-
MHMO PaCTHTEIBHBIX KOPMOB MOXKET MHOTJIA [TOCIATh JKUBOTHYIO TUILY (TITCHIIOB,
majiajis), a MoJjojabie ocodn — 3emitto u mmHy (Fuhn, Vancea, 1961; Fuhn, 1969;
Borowiec, Tarnawski, 1979; Andreu et al., 2000; Torok, 2001; Liesegang et al.,
2007; Rouag et al., 2008; Iftime, Iftime, 2012). B 3tux paboTrax npuBOISATCS JTHUIIb
HEKOTOpbIe KOPMOBbBIE PACTEHHUSI U3 pallMOHA Yepenaxy U HET CBEACHUI O MUTAHUU B
pa3iIuyHbIe Ce30HbI ee akTUBHOCTH. B 20162019 rr. moiy4eHsl JaHHBIE IO CIEKTPY
KOPMOB ue€pernaxy B HU3MEHHBIX U MPEAropHbIX palioHax Jlarecrana B xoje moiie-
BBIX MCCIIEIOBAaHUI, a TaK)Ke MIPU COIEP KaHUU B BOJIbEpE U Teppapuyme. Uepenaxe
Mpe/UIarajiuch PACTCHUS Pa3JIMYHBIX CEMCICTB M )KUBOTHBIC KOPMa, B TOM YHUCIIC U
T€, YTO OBLIM MPHUBECHBI B N3BECTHOM JINTEpATypeE.

B npearopbsix BeceHHUI pallioH KOPMOB Ueperiaxy BKIII0YAl PaCTEHHsI CEeMEUCTB
acTpoBbIC, 00OOBBIC, TICPBOIBETHBIC, JIWJICHHBIC, MATbBOBBIC, CIIAPKEBbIC, JICTHU —
3JIaKH, OCCHHHI — PO30BBIC, MOJIOPOKHUKOBBIC, I'YOOIIBETHBIC, THAIIMHTOBEIC, TPE-
YHIITHBIC, UPUCOBBIC, BEIOHKOBBIC, OypauHHKOBbIC, BUHOTPaI0Bbic. Ha HU3MEHHOCTH
BECCHHUH paIlMOH KOPMOB YeperiaXxu COCTOSII U3 aCTPOBBIX, OOOOBBIX, MaJbBOBBIX,
MAaKOBBIX, TIOIOPOKHUKOBBIX, BREOHKOBBIX, JICTOM — U3 3J1aKOB U MOJIOPOKHUKOBBIX,
OCEHbIO — U3 PO30BbIX, TMALIMHTOBBIX U MOJOPOKHUKOBBIX. B Bosibepe u Teppapuyme
yepenaxa OXOTHO [I0€laJla PAaCTUTEIBHOCTh CEMEWCTB acTpoBble, 000OBBIE,
MaJIbBOBBIC, JIFOTUKOBBIC, MOJOPOKHUKOBBIC, KAIyCTHBbIC M 3iaku. [Ipu HexBaTke
pacTUTENILHOM MUIIM Yepernaxa B TeppapruyMe MUTaNach JMUMHKAMHU MYYHOT'O Xpy1ia.
IlepeuricieHHble BbIle KOPMa SIBISIOTCS OCHOBHBIMH, TIOMHMO HUX Yepernaxa 0XOT-
HO MOTpeOIIsiIa OBOIIM CEMEUCTB 30HTUYHBIC, aCTPOBBIC, MTACJICHOBEIC, THIKBCHHBIC, a
TaKXke QPYKTHI, ATOIBI U IUIONBI CEMEHCTBA PO30BbIC, DaHAHOBBIC, PYTOBBIC.

[Tocre BbIXOMA U3 CISIUKK Yepernaxa cpa3y HaUMHACT akTHBHO nuTaThest. Haburo-
JIACTCsI 1B MUK AKTUBHOCTH B MUTAHWU: BECCHHUI (B arpesie — Mae) U OCCHHUH (B
CeHTSI0pe — OKTAI0pE), 4TO CBA3AHO C BereTaiuel aeMepoB u 3(heMepon 108 (MaKo-
BbIE, JIMJICHHBIE, CIIAPKEBBIE, IEPBOLIBETHHIE) BECHOM U OCEHbI0. Yepenaxa akTHBHO
MUTaeTcs 10 yxoja B crsiuky. B nepuon netneit xapsl 3040 °C Ha HU3MEHHOCTH
OHa 3aKaIlbIBACTCS B TPYHT WM CKPBHIBACTCS B YOCIKHUINAX, a B MPEIATOPHBIX JIecax
U IMUOJSIKAX MMUTACTCS «BETOIIBIO» 3J1aKOB. BBUIO OTMEUCHO Cy4ailHOE MOeIaHue
Yyepernaxoi MOJUTIOCKOB, MUTAIOIIUXCS BEreTaTUBHBIMU YacTSAMU PACTEHUH, HA YTO
takke ykassiBai A. I. bannukos (1951).

CpeaunzeMHOMOpCKasl uepernaxa siBsieTcsl MPEeUMYIECTBEHHO PaCTUTENIbHOSI-
HbIM BUIOM. CIIEKTp €€ KOPMOBBIX PACTCHUI MCHSICTCSI 3aBUCHMOCTH OT MECTOOOH-
TaHUH U ce30Ha akTUBHOCTU. Hanbosee akTHBHO OHA MUTACTCS B ICPUOJ BEreTalluN
adeMepoB U dpeMeponioB. B mpearopbsx crekTp KOpMOBBIX pacTeHuid Bbime (16
CEMCICTB), YeM Ha HU3MEHHOCTH (9 CEMEHCTB), UTO, MTO-BUIMMOMY, CBSI3aHO OoJiee
BBICOKMMH TTOKA3aTeIIsIMUA Pa3HOOOPa3Usi pACTHTEIIBEHOTO TIOKPOBA.

YCTHbIN foknag
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FrEPNETO®AYHA OOJIUHbI PEKU KAPYATCY B FOXKHOM
OATECTAHE

Y.A. TMMNXAHOBA*, N.N. KAXPUMAHOB

[larecTaHckuii rocyaapcTBeHHbIN yHuBepcuTeT, Maxaukana; *uzlipat92@mail.ru

Herpetofauna of Karchagsu River Valley of South Dagestan
U.A. Gichikhanova*, I.I. Kakhrimanov
Dagestan State University; 367001 Makhachkala, M. Gadzhiyev str. 43 a; *uzlipat92@mail.ru

The data on the fauna of reptiles in the valley of the Karchagsu River of Southern Dagestan
is presented. Sixteen species of reptiles were recorded (3 species of lizards, 9 species of
snakes, 3 species of turtles and tortoises), which is more than 30 % of the species diversity
of reptiles in the republic of Dagestan. The data on their biotopic distribution is given.

B mmxHEX npearopesax larecrana cocpenorodero oxono 80 % BUIOBOTO pas-
HOOOpa3usi MPECMBIKAIOIIMXCS PETHOHA. 31eCh OOMTAIOT MHOIHME KCEpO(DHIbHBIC
BHIBI TeprieTodayHsl Ha mepupeprun BHIOBBIX apeajioB, HEKOTOPBIE M3 KOTOPBIX
MpeNCTaBIeHbl PEMKTOBBIMU TTomyssinusmMu (MasaHnaesa u ap., 2009; Mazanaesa
u 1p., 2011; Ma3anaesa, Tynues, 2011). B nureparype HeIOCTaTOUHO CBEICHUI
0 pacTpOCTPaHEHUH MPECMBIKAIOMINXCS B FOTO-BOCTOYHBIX MPEATOPHSIX perrnoHa. B
2019-2021 rr. MBI M3y4Yany BUAOBOW COCTAaB U OMOTONMUYECKHUE MPEATIOYTEHHS MIpe-
CMBIKAIOMINXCS FOT0-BOCTOYHBIX MPENropbeB B gonuHe peka Kapuarcy (200400 m
Haja ypoBHeM Mopsi). Pexa O6eper Hauano Ha orporax xpedta Kapacept, mmeeT Tpu
npurtoka (Maprmarn, Apapex u AIBIKXap) U BIagaeT B pexy Pybac. Ha uccueno-
BaHHOH TEPPUTOPUH MIPEACTABICHBI TIOIBIHHBIC TIOTYITYCTHIHHY (C BUIAMU Artemisia,
Festuca, Andropogon) 1o 10T0-BOCTOYHBIM CKJIOHAM M CyXH€ CTEMH C 3apOCIIMHU
umoisika (¢ sunamu Paliurus, Crataegus, Tamarix, Frangula) Ha CKIIOHaX BO3BBI-
IIEHHOCTEN U XOJIMOB CEBEPO-3aIa{HON FKCTIO3UIMU. B noiiMe pexu mpeacTaBieHbl
HHTPa30HaIbHbIC JaH A Thl — JPEBECHO-KYCTAPHUKOBAsI PACTUTENILHOCTb, CaJ10-
BO-STOJIHBIC HacaxaeHus (¢ Buaamu Punica, Malus, Pyrus, Diospyros) u ceIbXo3y-
roabst. OOIIas MIomaab HCCIASTOBAHHON TEPPUTOPHH cocTaBisieT okoio 2100 ra.

3nech HAMH BBISIBJICHO TpW BUa depenax: OosoTHast (Emys orbicularis), ka-
cumiickas (Mauremys caspica) n cpeauzemHomopckas (Testudo graeca). IlepBrpie
JBa BU/a OOMTAIOT B MPYIaX, OPOCHTENBHBIX KaHAlaX, TAaKXKe B 3apOCIAX TPOCT-
HUKa BIOJH pycna peku. Cpeam3seMHOMOpCKas uepernaxa IpuaepKuBaeTcs MOIyIy-
CTBIHHBIX U CYXOCTENHbIX JaHamadTos. 13 siiepur; pOHOBBIMU BUIAMH SIBIISIFOTCS
KenTony3uk (Pseudopus apodus) n monocaras simepuna (Lacerta strigata). OHn
BCTPEYAIOTCS TOBCEMECTHO — B TONYIYCTBIHHBIX M CYXOCTENHBIX JaHImadTax,
Cpelu APEBECHO-KYCTaPHUKOBOM PACTUTENBHOCTH U B arpoueHo3ax. JUIMHHOHOT Uit
ciuHK (Eumeces schneideri) oOuTaeT Ha KAMEHUCTBIX CKJIOHAX M TPEOHSX XOJIMOB.
W3 3meit obuapyxensl [lammacos (Elaphe sauromates), 3akaBka3ckuil (Zamenis
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hohenackeri), onuBkoBwlii (Platyceps najadum), xpacHoOproxuii (Hiepophis
schmidti) ono3sel, omeiHUKOBBIN 3Wipenuc (Eirenis collaris), cneno3meiika (Xe-
rotyphlops vermicularis), xomaubs 3mes (Telescopus fallax), trop3a (Macrovipera
lebetina), oObikHOBEHHBIN (Natrix natrix) u BousHo# (Natrix tessellata) yxu. Ilan-
JIACOB M 3aKaBKa3CKHH IMOJI03bI OOMTAIOT B arpolleH03aX U Ha CKJIIOHAX BO3BBIIICH-
HOCTeH ¢ 3apocisimu muoIsika. ['1op3a, Konraubs 3Mesl, OJIMBKOBBIN U KPACHOOPIOXHUI
MOJIO3bI BCTPEUAOTCS B MOJYMYCTHIHHBIX M CYXOCTEIHBIX (PUTOLICHO3aX, a TAKkKe
B arporeHo3ax. BoasHOH 1 OOBIKHOBEHHBIH y»KHM OTMEUCHBI B MpYIax, o3epax, a
TaKKe B 3aPOCIISIX TPOCTHUKA B0 pyciia peku. OIICHHUKOBBIN SHPEHHC U CIEno3-
Melika Ha#iJIeHbl Ha KAMEHHCTBIX CKJIOHAX MO/ IUIOCKUMHU KaMHsMU. [Ipu nanbHeid-
IEM HCCIICIOBAHUH 3TOW TEPPUTOPHU BO3MOXKHBI HAXOIKH CTPOHHON 3MEErOIOBKH
(Ophisops elegans) n OvicTpoit sittypku (Eremias velox), Tak Kak 37€Ch IpeICTaBIIC-
HBI OHOTOIBI XapaKTEPHBIC /71 3THX BUJIOB.

Takum 0Opa3om, Ha UCCIIEOBAHHON TEPPUTOPHN HAMU OOHApYKeHO 16 BHIOB
MIPECMBIKAIOIUXCS: TPU BUJA sAmmepull, 10 — 3mMell, 3 — uepemnax, 4To COCTaBISET
6oiee 30 % BUIIOBOTO pa3HOOOpPA3Hs MPECMBIKAIOIINXCS pecyOnuku. Takue BUIbI,
KaK JUTMHHOHOTHH CIIMHK, 3aKaBKa3CKuii 1 [1anmacoB moso3bl, KOIaubst 3Mesi, TIop3a
U CPEAN3EMHOMOPCKas uepernaxa 3aHeCeHbl B HoBoe u3aanune KpacHoit kauru Poc-
cuiickoit denepannu (2021), a kacnuiickas yepernaxa U KpacCHOOPIOXHUil 10J103 erie
u B m3nanue Kpacuoit kuuru Pecniyomuku [Jarectan (2020).

YCTHbIV Joknag

OAHHBIE O PACMTPOCTPAHEHUW BEbICTPOU SAALLYPKHK,
EREMIAS VELOX (LACERTIDA, SAURIA), HA TIPUMOPCKOMU
HU3MEHHOCTU OATECTAHA

Y.A. TMMNXAHOBA®, P.M. MATOMELOBA, A.T. TAXWPAMA3AHOBA

[arecTtaHckuin rocygapCTBEHHbIN yHuBepcuteT, Maxavkana; *uzlipat92@mail.ru

The current state of the populations of the rapid racerunner, Eremias velox (Lacertida,
Sauria) on the coastal lowlands of Dagestan

U.A. Gichikhanova*, R.M. Magomedova, A.G. Gadzhiramazanova

Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a; *uzlipat92@mail.ru

Data on the current state of populations of rapid racerunner (Eremias velox) in Dagestan
are presented. The studies were carried out in 2019-2021. Currently, populations of this
species have survived on the coastal dunes in the vicinity of the Lake Adzhi (Papas) of the
Kayakent District and on the sandy massifs in the Samur River delta within the Samur Delta
National Park. The area of the preserved habitats comprises about 100 thousand hectares.
To preserve the most viable populations it is necessary to expand the existing protected
areas and to tighten the protection regime of the Samur Delta National Park, as well as to
create new specific protected areas in the habitats of the rapid racerunner in the area of
Papas Lake, Kayakent District.
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Kagkasckas ObicTpast sitypka, Eremias velox caucasia (Pallas, 1771), pekomen-
JIOBaHa K BKJIIOUYEHHIO B HOBoe m3nanue Kpachoii kuuru Poccuiickoii @enepannm,
KaK COKpAIAIOIIUICs B YMCICHHOCTH IOJBH/] HA CEBEpHOI rpanune apeana. OHa
pacrpocTpaHeHa Ha IOro-BOCTOKE €BpoIeicKoi yacTi Poccuu, OTHOCUTCS K CIIOXK-
HOW B TAKCOHOMHYECKOM OTHOILCHUU TIPYIIIE SIYyPOK poaa Eremias, NOnBUI0Bas
CTPYKTypa KOTOpPOTO /IO CHX IOp OCTaeTcsi AMCKYCCHOHHOW. 10 maHHBIM pa3HbIX
ABTOPOB BBIACIIOT OT 3-X 10 4-x moasuioB (Llepbak, 1974; Ananjeva et al., 2006;
Liu et al., 2014; Glandt, 2015). CorntacHo OCISIHIM MOJICKYJISIPHO-TCHETHYCCKUM
JnaHHBIM B Poccum, B ToM 4nciie B Jlarectane oOnTaeT HOMUHATHBHBIA NOABU/L ObI-
cTpoii siypku — E. v. velox (Liu et al., 2019).

W3ydenuro pa3miyHbIX CTOPOH OMOJIOTHMH SILIYPKH B €BPOIIEHCKOW YacTh ape-
aya mocesieH psa padot (Xouskuna, 1964, 1965; Tepteimnukos, [oposas, 1984;
banmaesa, 1983; Kupees, 1983; Ynoskun, Jlunkosuy, 1999; XKnoxosa, 2003, 2013;
Tabaunmmn u 1p., 2008). B HEX coobmiaeTcst 0 MO3auvHOM XapakTepe JTOoH ya-
CTH apeajia ¥ 0 IPOrPECCUPYIONIEM COKPAIIEHNH YHUCIIeHHOCTH. [1o JaHHbIM Ha KO-
Hery XX B. ObIcTpast siutypka Ha [IppMopckoil HU3SMEHHOCTH Oblla pacipocTpaHeHa
OT 10KHOU okpauHbl I. Kacrimiick 1o rpanumsl ¢ AzepOaiipkanom (Roitberg et al.,
2000). B 2016-2021 rr. X071 M3y4eHHsI paclpOCTPaHEHHsI U OMOTONNYECKOI NpH-
YPOUYEHHOCTH MPECMBIKAIOIINXCS Ha MTECUaHbIX MacCHBax moodepexns Kacnuiickoro
MOpsI HAMU TTOJTy4Y€HBI JIAHHBIE 10 COBPEMEHHOMY COCTOSIHUIO MOMYJISIIUN ObICTpOH
SIypkd. beuti o0OcneoBaHbl BCe paHee M3BECTHBIE MECTOOOMTAHUS SIIYPKH Ha
JIAHHOW TeppUTOPHH. UNCICHHOCTH OIPE/ICISIM Ha OCTOSIHHBIX, HO HE Ha CTPOTO
(PMKCHPOBAaHHBIX MapIIPyTax C MEPECYETOM IMOJIYUESHHBIX PE3yJIbTaTOB Ha IJIOIIA/Ib
(Yenunies, 1996).

[To HamMM KaHHBIM OBICTpas SIIypKa ITOJHOCTHIO UCYE3lla B paHee M3BECTHBIX
MecTooOuTaHusAX B OKp. I. Maxaukana u Kacnuiick, yracaromue momyisiioHHbIe
IPYIIIMPOBKHU COXPaHMINCh B OKp. I. M30ep0ar, c. Xazap, noc. benumxu u B nenbre
Camypa. K Hacrosimemy Bpemst Ha [IpuMOpCKO# HU3MEHHOCTH CYLIECTBYET JIMIIb
ojlHa HanboIee KU3HECTIOCOOHAs MOMyYIIsIHs — B OKp. 03. [lamac (Amkn) KasikeHT-
cKoro pationa. OOmHe SIepHIlb 3716Ch OLICHUBACTCS B 5 0cobeit / ra. OnaceHus BbI-
3bIBaCT MOMYJISIHMS, OOMTaroImas B enbroBoi yactu Camypa, Tie ee YHCIEHHOCTh
KPUTHUYECKH COKPaTWIACh ¥ BHYTPHIIONMYISIMOHHBIE TPYNITMPOBKU HAXOAMUTCS Ha
rpany ncuezHoBeHus1. CyJis 1o IMTEpaTypHBIM JIaHHBIM M HallleH NpUOIN3UTEIbHON
OLICHKE, TLTONIA/h apeaa ObICTPOH siuypku Ha [IpuMOpCKOi HU3MEHHOCTH B KOHIIE
MIPOIILJIOro Beka cocTasisuia okono 4000 ra, a B HacTosmee BpeMms — okojio 1200 ra.
3TO CBSI3aHO C aHTPOIOreHHON TpaHchopMaleil MecTOOOUTaHUN BCICICTBHE pPa-
0OTHI MecuaHbIX KapbepoB, MEPEBHINACA, 3aCTPOMKH U OTOPAKUBAHUS TEPPUTOPHH.
Pexpearnmonnoe ocBoenue [IpuMopckoli HU3MEHHOCTH MOYKET HMPUBECTH K yraca-
HUIO OCTaBIIMXCS TOMYJISIIMHN, B CBSI3U, C YeM HEOOXOAMMO MPHHSATHE MEp ISl UX
coxpanenus. llenecooOpa3no cosmare B paiione [lamaca OOIIT, BkitOUMB B HEro
MIPUOpEKHBIE TTecUaHble JIOHBI, KOTOpoe OyJeT CnocoOCTBOBAaTh COXPAHEHHIO JIPY-
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IUX PEIKUX BUJIOB PENTHIMU, TAKUX KaK Cpeau3eMHOMOpcKkas uepenaxa (Testudo
graeca), 3ananblii ynapuuk (Eryx jaculus) u kpacHoOproxuil mono3 (Dolichophis
schmidlti).

YCTHbIV oknag

AAHHBIE MO BbIXOA4Y N3 3MMOBKN K OCOBEHHOCTAM
PASMHOXEHWUA TESTUDO GRAECA B YCNTOBUAX
OTKPbITOIO BOJIbEPA «CA®APU-NTAPKA» (I. FTENIEHOXXUK)
B 2021 roay

A.H.THETHEBA

3oonoruyeckuii MHCTUTYT PAH, CankT-IMNeTtepbypr; «Cadapu-napk», FeneHmxuk;
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Data of the end of hibernation of Testudo graeca in the «Safari-Park» (Gelendzhik)
in 2021

A.N. Gnetneva

Zoological Institute of the Russian Academy of Sciences; 199034 St. Petersburg, Universi-
tetskaya nab. 1; «Safari-Park», 353460 Gelendzhik, 1511km of the Federal road «DONy;
an.gnetneva@yandex.ru

The spur-thighed tortoise Testudo graeca (L., 1758) from the Black Sea coast of the Caucasus
is listed in the Red Book of the Russian Federation and Krasnodar Territory. Since 2007,
«Safari-Park» (Gelendzhik, Krasnodar Territory) has been carrying out the rehabilitation,
keeping and breeding work on Testudo graeca (Pestov et al., 2009). The hibernation here
is as in nature: the tortoises are buried under the roots of plants or are placed in special
hibernation boxes with a native substrate. In 2007 the spring period turned out to be cooler
than in previous years, so it is interesting to observe the dependence of the activity of the
spur-thighed tortoise on low temperatures. To study the thermobiological characteristics of
the end of hibernation in 2021 Mastech MS6512 thermometer was used. Measurements
were made of the average daily air temperature at a height of 40 cm above the ground (tg),
the average daytime ground temperature (tg) and the maximum daily temperature of the
body of the tortoise (tb). The end of hibernation in 2021 was recorded in the daytime on
April 1 (ta— 16.3 °C, tg = 23.6 °C). The average body temperature of tortoises at this time
(the basking) was: males (n = 27) — (17.7 £ 1.2) °C, females (n = 21) — (15.9 £ 1.1) °C,
immature individuals (n = 20) — (20.4 + 2.2) °C. The tortoises finally came out of hiberna-
tion on April 20—25 with an average ta — (18 £ 1.0) °C, tg — (20.2 £ 1.1) °C. The tortoises
started to feed and mate on April 21: ta — (13.2 £ 0.9) °C, tg — (16.1 £ 0.7) °C. Males were
sexually active at tb 2 30.0 °C. Due to cold temperatures, the end of hibernation of 2021
was delayed by approximately 1 month. However, by mid-July, females (n = 20) laid eggs
(n = 134), which indicates the high adaptive capabilities of Testudo graeca and inspires
hope for the possible conservation of this species on the Black Sea coast of the Caucasus.

CpennzeMHOMOpCKast uepemnaxa, lestudo graeca (L., 1758), oburarommas Ha

gepHOMOpCKOM Tobepexne Kapkasza, 3anecena B Kpacuyro xuury Poccuiickoit
Oeneparm 1 KpacHomapcekoro kpas. B 2007 roxy Ha TeppHUTOPHUH YaCTHOTO 300-
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napka «Cadapu-napk» ObUT co3naH nepelii B Poccun peaOMiIMTallMoOHHbIH [IEHTP
i cpenuzeMHoMopckux yepenax (IlectoB u mp., 2009). 13 ocobeit, mporeanmx
peaduINTalHio, HO HEPUTOAHBIX K BBIITYCKY B €CTECTBEHHYIO Cpelay OOMTaHUs,
Obuta chopMUpOBaHa PENpOIYKTHUBHAS TPYIIa [UIsl MTOCIENYIOIEro pa3BeaCHUs 1
peunTponykuu Moionuska (Ileperokuna, 'nernesa, 2020). Cadapu-napk (160 ra)
pAacIIONIOKEeH Ha TOJIOTHX CKIOHaXx MapKOTXCKOro XpeOTa ¢ I0KHOW 3KCIO3UIIHEH,
MTOKPBITBIX KCEPOPHUTHON PaCTUTEIBHOCTBIO: IyOOBO-MOMIKEBEIO-IPAONHHUKOBBIM
peaxonecheM ¢ yuactueM nepxku-gepesa (Muozemues, Ilepemkonsuuk 1985). Otu
YUYaCTKH SIBJSIFOTCS] ONITUMAaJIbHBIM MECTOOOMTAHMSIM ISl IIPUPOJIHBIX TPYIITUPOBOK
cpeamzemHoMopckux 4epernax (Leontyeva, Sidorchuk, 2002). Bonbeps! mnst HUX
MIPE/ICTABISIIOT cO0OW OrOpPOXKEHHBIE YYacTKH NMpHpoxHOro ouorona. Ha naHHbIN
MOMEHT B YCJIOBHSIX OTKPBITBIX BOJILEPOB COIACPIKUTCS 48 TOJIOBO3PEINBIX U OKOJIO
100 HeronoBO3penbIX 0coOeil. YCiIoBHS 3MMOBKHM MaKCUMalbHO IMPUOIMKEHBI K
€CTECTBEHHBIM: Yeperaxy 3aKalbIBAIOTCS 110/ KOPHU PACTEHNUH MIIM TIOMEIIAIOTCS B
CIelaJIbHbIE 3MMOBAJIbHBIE SIIIIUKH C CyOCTPaTOM U3 3€MJIH, JINCTOBOTO U XBOIHOTO
omnasa. [lo nuTeparypHbIM JaHHBIM, B €CTECTBEHHBIX YCIOBHSX OOWUTAHUS CpPEIH-
3eMHOMOPCKHE Yeperaxy yXoIsT B CISTYKY B HOIOpe pu Temrneparype Himke 12 °C
U TIPOCHITIAIOTCS B KOHLE (eBpajsi — Havajie MapTa IpH temreparype Boime 12 °C
(bannukos, 1951; ®pomnos, LiBeTkoBa, 1985). B 2007 rogy BeceHHUI mepuo BbI-
Jaicst 6oJiee MPOXJIaaHbIM, YeM B IIPEIBIAYIIHIE To/1a: THEBHAs cpeHsis (tB) B MapTe
cocraBmia 9.4 °C, 8 2020 r. — 14.2 °C, B 2019 . — 10.8 °C, B 2018 . — 12.3
°C, B 2017 . — 12.9 °C (1o nanneiM ['mppomeruentpa Poccun). TemneparypHsie
nanHble 2021 T MO3BOJISIIOT BBISIBUTH HEKOTOPhIE OCOOEHHOCTH BBIXOJA M3 CIISTYKH!
3aBUCHMOCTb aKTHBHOCTH CPEAM3EMHOMOPCKHUX yeperax OT ITOTOJHBIX YCIOBUH U
HU3KUX TEMIIEpaTyp.

Llens naHHO# pabOTHl — YTOYHUTH TEMIIEPATyPHBIH THara3oH akTHBHOCTH Cpe-
JIM3EeMHOMOPCKHUX Yepernax B BECEHHHI MIEPHO]] B YCIOBUSX OTKPHITOIO BOJIbEpA Ha
YepHOMOPCKOM Tobepexbe KaBkasa.

Jnst u3ydeHus: TEpMOOHMOJIOTMYECKHUX XapaKTepUCTUK BBIXO/A M3 3MMOBKH B
2021 romy ObLT MCIONB30BaH M3MepHTENb Temneparypbl Mastech MS6512. Ipo-
W3BOJMIIMCH M3MEPEHHMs CpeIHEeH JHEBHOM TeMIieparypsl Bo3ayxa Ha BeicoTe 40 cM
Haj 3emuieil (tB), cpeaHeil THEBHOW TeMIlepaTyphbl TOUBHI (1) 1 MaKCHMAJILHOH CY-
TOYHOI TeMIIepaTypbl MeXy Tejla uepenaxu (t1). Berxoq uepenax u3 crsiuxu B 2021
roxy Obut 3adukcupoBaH B 1HeBHOE Bpems 01.04.2021 1. B BoJIbepHBIX YCIIOBHSIX (tB
B TeHn — 16.3 °C, na connne — 33.2 °C, tn — 23.6 °C) u 19.04.2021 r — B npu-
ponubix 6uotonax (tB B eHr — 20.6 °C, tm— 20.8 °C). Cpennsist remneparypa Teia
yeperax B BOJIbEPE IPH BBIXO/IE M3 3UMOBKH (IIEPBBII OACKMHT) COCTABMIIA: CAMIIBI
(n=27)—17.7+ 1.2 °C, camku (n =21) —15.9 £ 1.1 °C, HenonoBo3pebiec 0coOu
(n=20)—20.4+2.2°C.

B niepBble nsTh AHEH nocie npodyxieHus npu cpenHei t8 — (15.4 £ 0.8) °Cn
tn— (14.2+0.7) °C rpetbces Boiu 12.5 % camuos, 10 % camox u 4 % HenonoBo3-
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perbix ocobeit. Bee uepenaxu oKoOHYaTEIbHO BBIIUIN U3 3UMOBKU 2025 arnpestst mpu
cpenneii tB — (18 + 1.0) °C u tm — (20.2 £ 1.1) °C. [Iuranue u nepsble MOMbITKA
crniapuBanus Obun 3ameuensl 21.04.2021 r npu tB — (13.2 £ 0.9) °Cm tn — (16.1 £
0.7) °C. Cam1ibl IpOSIBIISIIIA MOJIOBYIO aKTHUBHOCTH Ipu tT > 30.0 °C.

C xoH1a arpesst mo Havato uioHs 2021 r. 6bu10 3a(MKCUPOBAHO HECKOJIBKO Tie-
PHOOB CYyTOYHOHN aKTUBHOCTH MOJOBO3PEbIX Uepernax: uepenaxu He ClapuBaroTcs,
He nurarores npu tB — (15.1 £ 1.1) °C n tn — (16.1 + 1.0) °C; ciapuBanue 3aHu-
Maet 0oJble BpeMeHH, yeM nuranue npu tB — (18.3 £ 1.3) °Cu tm — (19.1 £ 1.9)
°C; cnaprBaHHe 3aHHUMAET CTOJIBKO K€ BPEMEHH, CKOJIbKO MuTanue 1pu tB — (20.0
+2.1) °C u tn — (19.1 £ 1.0) °C; cnapuBaHue 3aHMMAeT MEHBIIIE BPEMEHHU, YeM
muranue npu tB8 — (23.1 £ 1.3) °C u tn — (24.5 + 2.4) °C; uepenaxu mnepecraror
CriapuMBarhCs, muTarorces npu tB — (25.1 £ 1.4) °C u tn — (26.3 £+ 1.0) °C; yepenaxu
HE CIIapUBaIOTCS, MUTAIOTCA, CAMKH OTKJIa/bIBAIOT stifna npu tB — (25.0+ 1.4) °Cu
tm — (25.3 £ 0.9) °C.

Boeionbl: B 2021 rony B CBSI3M € XOJOJHBIMU TeMIIEpaTypaMH BBIXO]] Yepernax
13 3UMOBKH 3ajieprkajcs npuMepHo Ha | Mecsau. Tem He MeHee, y uepenax MpUCyT-
CTBOBAJIM BCE ACIEKTHI [TOBE/ICHHS, HEOOXOIMMBIE JUIsl JAJIbHEHUIIICH KU3HEACATEIb-
Hoctu. K cepenune ntonst camku (n = 20) ooy siiina (n = 134), uro roBopur
0 BBICOKOM aJIalITHBHOM IIOTEHIIMaJIe CPEIM3eMHOMOPCKUX Yepenax. JlaHHbli pakr
BHYIIIAET HAJEXK1y Ha BO3MOXKHOE COXPAHEHUE TOr0 BHJA HA YEPHOMOPCKOM MO-
oepexbe Kapkasa.

B nanHO# pabore HamMu HE paccMarpUBaIWCh (asbl CyTOYHOW aKTUBHOCTH,
npe/uIoKeHHbIe HamuMu kojuteramu (Hai-tao et al.; 1995; Uepnun, 2014), Tak kak
MIpe/ITIOKeHHBIE B paboTax (a3bl He MOIIM OBITh IPUMEHHUMBI K 3aTsHYBILIEIHCS Bec-
He 2021 1.

YCTHbIV Joknag
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NCMNMOJIb3OBAHUE 3rOUEHTPUYECKON U
FrEOUEHTPUYECKOU OPUEHTALUU NPU 3IANOMUHAHUUN
MECTONOJIOXEHUA KOPMA Y MONOAbIX OCOBEN
CEPOMW XABbl, BUFO BUFO, W TPABAHOMU NATYLWKMW,
RANA TEMPORARIA

A.l. TONYBEBA, A.M. KEPEMET, A.H. KPETOBA, A.E. CU[JOPOBA®,
A.10. TOPTALLMHOB, E.C. TPYBHUKOB, C.B. Or'YPLIOB

Buronoruyeckuin hakynsteT MoCKOBCKOro rocyiapCTBEHHOTO yH1BepcuTeTa
nmenn M.B. JlomoHocoBa; *sidorova.anastasiya.2003@mail.ru

Use of egocentric and geocentric orientation in memorizing food location in juveniles
of the common toad, Bufo bufo and grass frog, Rana temporaria

A.D. Golubeva, A.M. Keremet, A.N. Kretova, A.E. Sidorova*, A.U. Torgashinoy,

E.S. Trubnikov, S.V. Ogurtsov

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *sidorova.anastasiya.2003@mail.ru

We tested egocentric (choice of the «right — left» direction) and geocentric (by external
reference cues) orientation of juveniles of the common toad, Bufo bufo, and the grass frog,
Rana temporaria, during memorization of the food location in the T-maze. As an external
reference cue we used a pink square 15x15 cm at a height of 55 cm on the left side of the
maze. There was a container with positive food reinforcement on the left side. We conduct-
ed 2 control experiments: to reveal preferences for the right — left side of the maze and
preference for the external reference cue. Amphibians were trained to move to the left in
the direction of the food, where there was an external reference cue. 2 training blocks of 5
trials 20 min each were conducted. The time interval between training blocks was 12 hr. On
the 10th trial, food was removed, and the reference cue was moved to the right side. If an
individual chose the landmark side, it relied on geocentric orientation; if it went to the left — it
relied on egocentric orientation. If the animal visited both sides of the maze, we considered it
to use both types of orientation. We discovered that common toads are capable of learning:
the time to reach the food container decreased gradually. The grass frogs showed a variation
in the learning curves. During the first block of training, the grass frogs decreased the time
to reach the goal (similar to the common toads). After moving the cue to the opposite side,
toads and frogs visited both sides of the maze equally. Thus we conclude that common toads
and grass frogs, presumably, use both geocentric and egocentric orientation.

B nannO#1 paboTe MpoBepsuTH HCIIOIB30BAHNE MOJIOIBIMU 0COOSIMU CEPOi KaOBbI,
Bufo bufo, n TpaBIHOW NATYIIKH, Rana temporaria, STOIEHTPUYECKOH (BBIOOD Ha-
MIPaBICHUS «IPAaBO — JIEBO») U TEOICHTPHUYECKOH (TI0 BHEIIHUM OpPUEHTHPAM)
OPHMEHTALNH TPH 3alIOMUHAHWU MECTOIOJIOKEHHsI KopMa B T-00pa3HOM naOupuH-
Te; aKIEHTUPOBAJIHN BHIMaHNE HAa MEXBHUOBBIX PA3IMUMSIX NTOBEACHNS. B kauecTse
BHEIITHETO OPUEHTHPA HCIOJIb30BAIN 3PUTEIBHBI OPUEHTHP — PO30BOIl KBajpar
15%15 cM, 3aKkperieHHBI Ha BBICOTE 55 c¢M ¢ JIeBOH CTOpOHBI JabupuHTa. BHY-
TpH JTaOMPHUHTA Ha JIEBOM CTOPOHE pacriojaraji KOHTEHHEDP C MOIOKHUTEIbHBIM ITH-
IIEBBIM TTOJKPETTICHHEM — MOABIDKHBIMHU JTMYMHKAMH XyKka 30obaca (Zophobas
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morio). IlpenBapuTesbHO POBENN JBa KOHTPOJIBHBIX IKCIIEPUMEHTA: Ha BBISBIIC-
HUE MPEANOYTEHUH OOJIbIIe BPEMEHN MPOBOHUTH «CIIpaBa / ClieBa» B JIAOWPUHTE U
TIPEANOYTEHUI HaXOMUThCS OJMoKe / Aajbllie OTHOCUTEIBHO BHEIIHETO OPUEHTHPA.
3arem npoBenu 00yueHne aMm(puONil ABUraThCsl HAIEBO B CTOPOHY MOJBHIKHOTO KOP-
Ma, IJIe OJIHOBPEMEHHO HaXOAWJICs BHEIIHMH opueHTHp. [IpoBenu nBa Omnoxa, mo
5ITh 00y4YaloMX MOMBITOK KaKAbIH. Ha KaxIyl0o NONBITKY )KUBOTHOMY JIaBaJIH 110
20 MuHYT. BpeMeHHOH NPOMENKYTOK MEXIY O0yUYaroIMMU OJOKaMM COCTaBIISLT HE
MeHee 12 wacoB. Ha mocneaneii (JiecsiToil) MombITKE MOABMKHYIO THIY yOUpasu, a
3pUTENBHBII OPUEHTHP MEPECTABISIIM HANPaBo (Ha MPOTHBOIMOJIOMKHYIO CTOPOHY).
Takum criocoOoM NpoBepsIIH, KAKOH HMEHHO OPUEHTHUP MCIIOJIb3YeTCsl aM(DUOUSIMH:
€clIi 0co0b 1112 Ha OPUEHTHP, 3HAYUT OHA I10J1arajach Ha reoleHTPHUUECKYIO OpH-
SHTAIHIO, ECJIN 1IJTa HAJIEBO, TJIE PAHBILE HAXOIHMIICS KOPM, TO Ha STOILIEHTPHUECKYIO
opueHTanuo. Eciay )HUBOTHBIE B paBHOW CTENEHH IMOCeNan 00e CTOPOHBI Ja0H-
PHHTA, TO >KUBOTHBIC 00a THIIA OPHEHTALIUH.

[TocTpouB kpuBbIe 00y4EHHs, MBI BBISICHUIIN, YTO CEpbIC yKaObl POSBUIIN CIIO-
COOHOCTB K 00YYEHHIO: CO BpEMEHEM CKOPOCTbh JIOCTHIKEHHUS KOHTEHEpa ¢ NMHIIen
Ha JICBOHM CTOpOHE JJaOMPHHTa CHI)KAjJach. TpaBsHbIC JITYIIKH MOKa3aJd OYEHb
OosbIIIoN pa3dpoc B XapakTepe KpuBbIX 00yueHusi. OHM B caMOM Havaje OIbITa UH-
TEpECOBAIUCH KOPMOM, a B JIaIbHEHIIIEM IIEPEXOANIN K 00CIIeI0BaHHIO JTAOUPHHTA.
Tem He MeHee, B Xozie IepBOro Oyioka 00yueHHsT BpeMsl JIOCTHIKEHHsI KOHTelHepa ¢
MUIIEeH CHIKAIOCh (Kak My cepbiX kad). [Ipu nepectaHoBKe BHELIHETO OPUEHTHPA
U cepble jKalbl, M TPaBsSHBIC JSTYIIKA B PABHOW CTENEHH TOCEIad 00e CTOPOHBI
nabupunTa. Ha 0CHOBE 4ero Mbl c/ienany BBIBOJ, YTO U Cepble >Kalbl, U TPaBsHbIC
JISITYIIKH UCTIONB3YIOT M TEOLEHTPUYECKYIO (3PUTEIbHBIA OPUEHTHP), M ATOIICHTPH-
YECKYIO («IIPaBO — JICBO») OPUCHTAIIHUIO.

YCTHbIV Joknag
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CPABHUTEJIbHAA SKONOIM’MYECKAA XAPAKTEPUCTUKA
KOPMOBbIX OPFTAHU3MOB PA3SHOLIBETHOW ALLYPKU
(EREMIAS ARGUTA) N NPbITKOWU ALLEPULIbI (LACERTA
AGILIS) HA BOCTOKE LEHTPANIbHOIO YHEPHO3EMbA

A.l. TOHYAPOB*, I'A. TAOA

TamboBCKMIA rocyaapCTBEHHbIN yHUBepeuTeT umenu . P. depxaBuHa, 392036 Tamb60B,
yn. NHTepHaumnoHanbHas, 33; *al.gondarow@yandex.ru

Comparative ecological characteristics of forage organisms of steppe-runner (Eremi-
as arguta) and sand lizard (Lacerta agilis) in the East of Central Chernozem Region
A.G. Goncharov*, G.A. Lada

Derzhavin Tambov State University, 392036 Tamboyv, Internatsionalnaya str. 33;
*al.gon4arow@yandex.ru

In 2009-2010 we studied 42 specimens of sand lizard, Lacerta agilis Linnaeus, 1758 (Chopyor
Nature Reserve (CNR) and vicinity of Tambov), and 40 specimens of steppe-runner, Eremias
arguta (Pallas, 1773) (CNR), by autopsy and gastric lavage. A total of 327 food objects of
L. agilis and 200 of E. arguta were extracted. Hortobionts of the middle layer form the basis of
the diet of the sand lizard near Tambov (67.9% of prey), herpetobionts account for 10.4% of
prey. On the contrary, herpetobionts prevailed in the diet of L. agilis (66.0%) in the CNR, the
share of hortobionts of middle layer is 18.5%. The frequency of occurrence of herpetobionts
and hortobionts of the middle layer in the food of E. arguta in the CNR is quite close (39.5
% and 31.5 % respectively). Walking-running organisms prevailed among the prey of sand
lizard (both samples) and steppe-runner (74.5%, 80.1% and 69.5% of prey respectively).
Phytophages predominate among the food of L. agilis near Tambov (55.7% of prey), followed
by zoophages (17.0 %). Phytodetritozoophages predominate in the diet of L. agilis in the
CNR (65.6%), followed by phytophages (14.5%). These two groups are represented in the
same order in the diet of E. arguta, but the differences in their occurrence are not so great
(37.0% and 27.0 % respectively). The degree of similarity of the feeding of L. agilis and
E. arguta, which live close to each other in the CNR, is quite high: the Chekanovsky —
Sgrensen index (lcsf), according to the various estimates, is 0.88—0.93. In our opinion, the
preference of different microbiotopes contributes to the divergence of the ecological niches
of these species: the steppe-runner prefers more open sandy areas; while the sand lizard
chooses sites more overgrown with grassy vegetation.

B utone — aBrycre 2009-2010 rr. B XonepckoM rocyaapcTBEHHOM MPUPOIHOM
3anoBenHuke (XI'TI3) (Boponexckas obmacts, HoBoxonepckuii paifoH, OKpecTHO-
ctu c. BapBapuno) nsydeno nuranue 42 ocodeit npbeITKoi simepuisl 1 40 ocodeit
pasHonBeTHOI siurypku. Eme 28 npeiTkux smepun 100sito Boim3u 1. Tambos. Hc-
MIOJIb30BAJIMCH JBAa METOJA: BCKPBITHE U NMPOMbIBaHUE kenyaka. CyMMapHO U3BIe-
4yeHO 327 MUIIeBbIX 00BEKTOB MPBITKOM sitepuiibl, 200 — pa3HOIBETHOM SIYPKH.

KopMoBbIe opraHn3Mbl KIIacCUPUIMPOBAINCH IO cpezie 00UTaHus (XOPTOOHOH-
TBI BEPXHETO SIpyca, XOPTOOMOHTHI CPEAHETO sipyca, repreTOOMOHTHI, THIPOOHOH-
ThI), OCHOBHOMY CIOCOOY Nepe/IBIKeHNs (Xosue-0eraroliye, JeTarolue, Npbirato-
1IKe, MOJI3aI0IINe, MaJIOTIO/BIKHBIE), THITY TuTaHus (purodaru, 30o0daru, Guro3o-
otaru, puronerpurodaru, purogerpurozoodaru, agarn).

68



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

CylIecTBeHHYIO 4acTh pallMOHa MPBITKOM siepuibl mox TamOoBoM cocraBu-
JIM XOPTOOMOHTBI CPEAHETO sIpyca, KaK 110 YHCIIy BCTPEY B XKEIYAKaX, TaK U CPEIH
9K3eMIUIIPOB 100b1uu (85.7% u 67.9% cooTBeTCTBEHHO). [IpeuMyIeCTBEHHO 3TO
MMaro eCTKOKPBIIBIX U MayKH. [ eprneToOroHTh! (B OCHOBHOM MYpaBbH) BCTpeya-
sick B 35.7% xenyakoB L. agilis, HO UX OIS CPE/IN KEPTB OTHOCUTEIIBHO HEBEIIUKA
— 10.4%. Pexe Bcero oOHapyXHMBAJINCh XOPTOOMOHTHI BEPXHETO sipyca (eAnHHY-
HBIC [IEPENOHYATOKPBLIbIE).

Hanporus, B XT'TI3 ocHOBY paiyoHa MPbITKOH SIEPULIbl COCTAaBIIINA FepIeTo-
61oHTB — 66.0% xeptB. [Ipu 3TOM 101151 XOPTOOMOHTOB CPEIHETO SIPyCa COCTABIS-
et Bcero 18.5%. D1o oObsicHsIeTCst TeM, YTO OOJBIION BKJIAJ] B PALlMOH XONEPCKUX
SIIEPHL BHECTH MypaBbu. [loyisi XOpTOOMOHTOB BEpXHETO sipyca (B OCHOBHOM KpbI-
JIaTBIX CaMOK M CaMIIOB MypaBbeB) cpeiu xeptB siuepun B XI'TI3 u nmox Tambo-
BoM (8.1% u 3.8% cootBeTcTBeHHO) nocToBepHO He oriuyanack (F(0,05) = 1.59).
XoTs 1O YKCIiTy BCTped B xkemyakax otiandus ectb (30.9% u 14.3%, cooTBeTCTBEHHO,
F(0,05) = 1.66). B xenyaxe ogno# simepunbsl n3 XI'TI3 HaligeHn rugpoduoHT (Bosto-
CaTHK); BO3MOXKHO, OH OBUI ChE/IEH BMECTE CO CBOUM XO3SIMHOM.

Cpenu o0bexToB nutanus L. agilis nox Tam6osom u B XI'TI3 npeobnananu xo-
nsiue-6erarorme popmsl (74.5% u 80.1% sxepTB, COOTBETCTBEHHO). DTO HayKH, KO-
ITBI, J)KYKH (5KYKEJIHIBI, IEIKYHBI, IOJITOHOCHKH, JINCTOEbI), MypaBbH. JleTaromniye
Hacekomble B muine siepun XI'TI3 BecTpevarorcs vare, yem nox TambGosom (9.0%
u 3.8 % KepTB, COOTBETCTBEHHO). B 00enX MOMyJISIUAX PEKE MOSHAIOTCS MIPBITal0-
mye (IpSIMOKPBUIBIE), MOJI3AI0NINe (JIMYMHKY YEIIyEeKPbUIbIX M KECTKOKPBIIBIX) U
MaJIOTIOZBHIKHBIE (JOPMBI.

B panmone smepur nox TamO0BoM B OCHOBHOM BeTpedaroTcs putodaru u 30-
odaru (55.7% u 17.0% xepTB, COOTBETCTBEHHO), 10Jis1 GUTO300(aroB, GUTONCTPHU-
toaros, puronerputoszoodaros u adaros HesHauntenbHa. B XI'TI3 ocHOBY muinu
SIIEPHLL COCTaBISIOT uTonerputozoodaru (65.6% xeprB) — MypaBbu. Dutodaru
1 300(aru 4acTo BCTPEUAIOTCS B kenynkax xomnepckux sepuil (40.5% u 30.9%,
COOTBETCTBEHHO), HO B MeHbIlell cTenenu cpenu xepts (14.5% u 6.3%, coorser-
crBeHHO). Taxxke B paumone L. agilis B XI'TI3 ormeuens! adaru (5.9% xeprts, B
OCHOBHOM KPBbIJIaThI€ CaMIIbl U CAMKH MYPaBbEB).

OcHoBy nutanust pazHoueTHoH siurypku B XI'TI3 cocTaBisiior reprieToOMOHTHI
U XOpTOOHOHTHI cpenHero sipyca (39.5% u 31.5% xepTB, COOTBETCTBEHHO). Boiib-
LIMHCTBO UX — IIayKH, XKECTKOKPBUIbIe U MypaBbi. Cpean dK3eMIUIIPOB 100BIYN
4acTO BCTPEUYAIOTCSl XOPTOOMOHTHI BepxHero sipyca (9.0%), B OCHOBHOM IeperoHya-
TOKPBUIbIE, 0COOEHHO KPBUIATHIE CaMIIbl 1 CAMKH MYPaBbEB.

3HauuTeNnbHOE OONBIIMHCTBO (69.5% Bcex KepTB) B MUILE XOMEPCKHX SIYPOK
— xonsrue-Oeraronue Gpopmbl. HamHoro pexe noenatorcst seraronue (8.5% jxepTs)
1 COBCEM PEJIKO — TIOJI3AI0IIUE U MPBIraronye (OpMbl.

Kak yxe yka3bIBasoch, 0CHOBY panuona E. arguta B XI'TI3 cocraBnsor mypa-
Bbu. OHM Kak (PUTOAETPUTO300(aru NPeodIaaaloOT U M0 BCTPEYAEMOCTH B JKEIy/-
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Kax, 1 cpean xeptB (57.5% u 37.0% coorBercTBeHHO). Ha Bropom mMecte — ¢uto-
¢aru (27.0% xeptB), Ha TpeTbeM — 300daru (8.5% >kepTB), OCTAIbHBIC TPYIIIBI
BCTPEUAIOTCS PEIIKO.

[Tpu cpaBHEHNH DKOJIOTMYECKUX T'PYII KOPMOBBIX OPraHM3MOB Pa3HOLBETHOU
SIIYPKU M TIPBITKOW SIIEPHUIIBI MOYKHO YBHJIETh, YTO 002 BHJA SILEPHUI] PEIITOUH-
TaIOT MOEJaTh TePHIETOOMOHTOB U XOPTOOMOHTOB CPEIHETO sIpyca, B OCHOBHOM XO-
Jsiue-0erarommx. OTMETHM, YTO MPBITKas SIIEPUIa B YCIOBUSX XOIEPCKOTO 3ario-
BEJIHHKA ITOCIACT OO0JIbIIIE reprieTOONOHTOB (66.1% 5kepTB), 4eM sIIypKa, B PallHOHE
KOTOPOM 0JIsi TepHETOOMOHTOB U XOPTOOMOHTOB CPEHEro spyca MPUMEPHO OJH-
HaxoBa (39.5% u 31.5%, coorBercTBeHHO). OCHOBY paIliOHA JIBYX BHJIOB SIIEPHIL
COCTaBIISIIOT GuTOETPUTO300(aru, B Cilydyae ¢ pa3HOLBETHOH SIIypKOH — ele u
¢urodarnu (27.0% xepts).

HUcnone3ys unnexc Yexkanosckoro — Covepencena (Icsf), Mbr paccuuTanu cre-
MIEHb CXOJICTBA IMIIM HPBITKOM SAIIEPHUIBI U PA3HOIBETHOH SIIypKH, KOTOPHIC B
XI'TI3 obutarot psinom. [lpu cpaBHEHHUHU PallMOHOB HA YPOBHE OTPSIOB OECIIO3BO-
HOYHBIX OTMEYACTCs JIOBOJIBHO BhicOKoe 3HaueHue uHiaekca (Icsf = 0.88). Tak kak
OCHOBY IHTaHUsI 000OMX BHJOB COCTaBIISIIOT HACEKOMBIE, ITPU COIOCTABICHUN CIIH-
CKOB UX CEMEUCTB MBI TOXE MOJTYYIIN BhICOKOE 3HaueHue uHekca (Iesf = 0.93).

T'oBOpS 0 MUIIEBOM KOHKYPEHIIUH, HEOOXOANMO YUUTHIBATH Pa3IMYHbIC 0COOCH-
HOCTH DKOJIOTMU CHHTONMYHBIX BUIOB. Ha Hal B3MIsi, pacxoXKICHHIO SKOJIOTHYe-
CKUX HHII TUX BHJOB CIOCOOCTBYET BBHIOOP pa3HBIX MUKPOOMOTOIIOB: Pa3HOLIBET-
Hasl Sy pKa MpernoynTaeT 0ojiee OTKPHITHIC IeCUaHble Y4acTKH, MPBITKas sSIepula
BBIOMpAET IJIOIIA/IKH, OOJIee 3apOCIIne TPABIHUCTOH PACTHTEILHOCTHIO.

YCTHbIV Joknag
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Consequences of parallel miniaturisation in Microhyla narrow-mouthed frogs (Anura,
Microhylidae): the conflict between the traditional and molecular systematics

V.A. Gorin ¥, N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *gorinvlad@gmail.com
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The small or medium-sized terrestrial frogs of the genus Microhyla currently comprise 46
species and are distributed all over the Oriental biogeographic region and exhibit significant
variation in body size and ecomorphology. The first and only monographic revision of the
family Microhylidae was largely based on osteological data (Parker, 1928). In his review
of Asian microhylid taxa, Parker only focused on the most variable parts of the skeleton
(such as the palatine region and pectoral girdle), but descriptions of generalized osteology
of the species were generally not provided. Recently, Matsui et al. (2011) presented a
mtDNA-based phylogeny of the group, which was not congruent with Parker’s groupings.
Therefore, the classification schemes based on molecular and morphological data resulted
in reciprocal conflict. More recently in order to solve this contradiction, and based on an
integrative analysis of molecular, morphological and osteological data, several Microhyla
species were transferred to a newly-established genus Nanohyla (Gorin et al., 2021). Here,
we analyzed morphological diversity of the genus Microhyla along with two closely-related
genera Nanohyla and Glyphoglossus to address the questions of morphological convergence
and discuss the incongruence of morphological and molecular data. We provide an updated
phylogeny including 60 species of the Microhyla— Nanohyla— Glyphoglossus assemblage
and report on osteological variation for 26 species of all three lineages. We argue that the
parallel miniaturization inferred across the lineages resulted in a number of homoplasies,
hampering classification of the Microhyla— Nanohyla — Glyphoglossus assemblage based
exclusively on morphological and osteological data. Nevertheless we were able to reveal
unique apomorphic features for each genus, though they do not correspond to the morpho-
logical characters applied in the previous classifications. In order to gain a comprehensive
understanding of the evolution of miniaturization in these frogs a more extensive sampling
of outgroups is needed. The study was carried out with support from the Russian Science
Foundation (RSF grant 19-14-00050).

JIsrymku pona Microhyla — onHM 13 caMBbIX KPOILIEYHBIX HA3EMHBIX TO3BOHOY-

HBIX, ¥ BMECTE C 3TUM 3Ta TPyNIIa MPeACTABISAET COO0H KPYNMHEHIIYIO paauaIifio
a3MaTCKUX MHUKPOXMINJ, KOTOpasi BKIIoUaeT B ceOst He MeHee 46 BHIOB, pacmpo-
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CTPaHEHHBIX 10 BCEH OPHEHTAJIBHOW 00JacTH. DTOT PO SIBISETCS OJAHOW M3 HaW-
OoJiee CIIOKHBIX B TAKCOHOMHYECKOM CMBICIIE TPYIIIT a3UaTCKUX JIATYILIEK M3-32 Ma-
JICHBKUX Pa3MepOB M BHEIIHEr0 CXO/CTBA MHOTHMX BXOJSIIHMX B HEro BUIoB. OnHy
W3 TIEPBBIX IOIBITOK BBLIBHTH IOAPONOBYIO CTPYKTYpy Microhyla ocymectBui
IMapkep (Parker, 1928), ucnonb3yst B cBoell kKiaccu(UKAIMK MPU3HAKUA BHEIIHEH
MOPQOJIOTHH M OCTEOJIOTHYECKHE TIPU3HAKU (HAIpuMep, CTPOESHHE HEOHOTO peru-
oHa). B nanereiiiem, [ro0ya (Dubois, 1987) ucnons3oBan cucremy I[lapkepa mist
MOCTPOCHUS CBOEH KilacCU(HKAIMH, TIPU 3TOM BbLAeNUB M. inornata uz Microhyla
B caMoCTOATeNbHbIH pon Micryletta. Haxonen, B 2011 roay Bbinuta padora (Matsui
etal.,2011), B koTOpOI#i cucTemaruka pona Microhyla BeICTpanBaeTCsl HA OCHOBAHUU
nanHbix MTJITHK, ¢ BbIIEIEHIEM IPYITTIMPOBOK, HE COOTBETCTBYIOLIMX KiIaccuprka-
uusiM [lapkepa u J{ro0ya. B pesynbrare, mocTpoeHHbIC HA OCHOBAHUH MOP(OIIOTH-
YECKUX U MOJICKYJSIPHBIX JIAHHBIX CUCTEMBI BCTYIAIOT JPYT C JIPYrOM B IPOTHBO-
peune. HenaBHo, yacts BU0B Microhyla Obuia BbleIeHa B CaMOCTOSITEIBHBIN POt
Nanohyla (Gorin et al., 2021) 1o JaHHBIM HHTEIPaTUBHOTO aHAJIM3a MOJICKY/ISIPHBIX,
BHEIITHE-MOP(}OJIOTHIECKUX M CKEJIETHBIX PU3HAKOB.

B nanHO# pabore, Mbl NMpoaHaIM3UpOBaIn MOP(HOIOrHYEecKoe pasHooOpaszue
nsryiiek pona Microhyla, a taxxe omuskux ponos Nanohyla v Glyphoglossus, ato-
OBl OLICHUTH BO3MOXXHOCTH MOP(]OJIOrHYeCKON KOHBEPTeHIIMH MEXIY Pa3HBIMH JIH-
HusMH rpynnupoBku Microhyla — Nanohyla — Glyphoglossus, a Takxke BBIICIHTh
MIPU3HAKH, UIMEIOIIIEe CHCTEMAaTHUECKOe 3HaYeHHE JUTS KJIACCU(UKALIUH 3TUX POJIOB.
B renernueckuil ananu3 Bouutn aaHHsle MT- U 1/IHK ot 60 BUIOB rpynnupoBKu
Microhyla — Nanohyla — Glyphoglossus, 0CTCONIOTHYEeCKIE TaHHBIC OBLTH UCCIIC-
JIOBaHbI y 26 BUJIOB.

Mbl oTME4YaeM 3HAYHUTENIbHYIO CTEHNEHb MOP(OIOrHYeCKOW KOHBEPIeHIUU B
ponax Microhyla wn Nanohyla, koTopasi, Kak MBI TI0JIaraeM, CKOpee Bcero, Obiia 00-
YCJIOBJICHHAS MapalIeIbHOM MUHUATIOPU3AINEH, TIPOUCXOUBIIEH B 9THX IPYIIIaX.
310 cepbe3Ho 3arpyaHsieT ux kinaccudukanuio Microhyla n Nanohyla Ha ocHoBa-
HUM TOJILKO MOP(OJIOTHYECKUX M OCTEOJIOTMYECKUX JaHHBIX. TeM He MeHee, HaM
YAAJI0Ch BBIICIUTD PsiJi alIOMOP(HBIX TPU3HAKOB ISl KXKI0TO U3 POJOB, KOTOPBIE,
OJIHAKO, MaJIO COOTBETCTBYIOT IIPU3HAKaM, Ha KOTOPBIX CTPOMJIACh KiacCcu(uKaims
9THX JIATYIIEK B IIPEIIECTBYIOMINX UCCIICIOBAHUSIX.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Joknag
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A new scenario for origin of frog biodiversity in Southeast Asia revealed in the nar-
row-mouthed frogs of the genus Micryletta (Amphibia: Microhylidae)
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Southeast Asia (SEA) is renowned for its rich and highly-endemic fauna, and has been
traditionally regarded as a global biodiversity hotspot. Local fauna is generally considered
to be formed as a result of interactions and faunal exchanges between the Indian subconti-
nent, Australasian region and the Palearctic region. The exact routes, timing and patterns of
faunal interchange still remain enigmatic. Several recent studies elucidated the importance
of Indochina, in particular of the mountains of southern and central Vietnam, as a local
center of biodiversity and diversification in SEA, thus contributing to the «downstream»
colonization hypothesis — pattern suggesting the dispersal from continent to islands. Here,
we analyze mtDNA (12S rRNA - 16S rRNA fragment) and nuDNA (BDNF) data on the paddy
frogs of the genus Micryletta, widely distributed across the territories of SEA. The dataset is
comprised of about 150 samples of all presently recognized species, including the recent
findings of new taxa from Sumatra, Vietnam and southern Thailand. Our data suggest that
the origin of the genus Micryletta may be explained by a vicariance event between the Indian
subcontinent and Sundaland in late Eocene, which separated the ancestors of Micryletta
from the ancestors of its sister genus Mysticellus, distributed in the Western Ghats of India.
Therefore the last common ancestor of Micryletta likely originated in Sundaland, from where
starting within Oligocene it colonized the territories of Indochina, northeastern India, southern
China, Hainan and Taiwan, and where the new centers of diversification were formed; a
number of Micryletta species remain undescribed. Our results contribute to the alternative
colonization pattern — from the continental margins and islands to the continent — the
«upstream» hypothesis. The study was carried out with support from the Russian Science
Foundation (RSF grant 19-14-00050).

IOro-Bocrounas Azusi (FOBA) xapakrepusyercs kpaiiHe Oorartoit u sHIeMnuy-
HOW (hayHOU M TPAJUIIMOHHO PacCMaTPUBAETCS KaK OJTHA U3 CAMBIX TOPSUUX TOUEK
O6rnopazHoobpasus riaHeTel. CunTaercs, YTo MecTHas (ayHa oOpa3oBajach B pe-
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3yJbTare B3auMmoyeicTBus ¢ dayHoi VHnuiickoro cyOKOHTHHEHTa, ABCTpaa3nii-
CKOro perrona u (hayHoii [TaneapkTuky, mpu 5TOM BOIPOCHI O MY TSIX U HAIIPABICHUN
(hayHHUCTHYECKMX OOMEHOB OCTAIOTCSl aKTyaIbHBIMH U 110 celd ieHb. Bo MHOXKeCTBe
HEJlaBHUX MCCIIeI0OBAaHUH ObliIa T0Ka3aHa BaXXHOCTb VIHIOKHTAs 1, B TOM YHCIIe, TOp-
HBIX IUIATO FOXKHOW M IIEHTpaJIbHOM yacTeil BreTHama Kak LEHTPOB ()OPMHUPOBAHHUS
6nopasnoobpaszus FOBA, oTkyaa B IpoLIIOM MPOUCXOIUIIO pacceieHne u Gpopmu-
poBaHue (GayHbl B COBPEMEHHOM BH/IE, B TOM YHCJIE U HA OCTPOBHBIX TEPPUTOPHSIX.

B nanHO# pabore Mbl aHAJIM3UPYeM I'€HETHYECKUE JTaHHBbIE TI0 U depeHu-
alMu Y3KOpOTHIX Jisirymek Micryletta co Bcero apeana pojia, KOTOPBIH OXBaThIBa-
eT oOmmMpHbIe TeppuTopun oT TaiiBaHs 1 KOHTHHEHTaJdbHOro Kuras Ha ceBepe, 70
Wupuu na 3anane, Munokuras, Manaiickoro nonyoctpoBa u Cymarpsl Ha tore. B
aHanmu3 Bouwtk 6osiee 150 mpoO OT Bcex M3BECTHBIX HA CCTOMHSAIIHUN JICHb BUJIOB,
BKJIIOYAsl HEJJaBHUE HAXOJKU HOBBIX TakcOHOB ¢ Cymarpsl, u3 BeetHama u FOxxHOTO
Taunanma. Uccnenosan dparment mt/IHK Brirouarormii rensr 12S pPHK u 16S
pPHK, a taxxe ren BDNF anepnoii IHK; cymmapHas qyirHa U3yd4eHHBIX TOCIEN0-
BaTeNbHOCTEH cocTaBuia okoso 3100 m. H.

Hamm pesysbTarsl MOKa3bIBaloT, YTO NPOUCXOKACHHE poaa Micryletta cs3aHo,
BEPOSTHO, C BUKAPHAHTHBIM COOBITHEM B KOHIIE 20IIeHa MEXIY TeppuTopusimu VH-
JUICKOTO CyOKOHTHHEHTa 1 30HcKo# Cyliu, pa3neiuBiuumM npenkos Micryletta n
MIPEJIKOB CECTPUHCKOTO pona Mysticellus, nacensoniero 3anaansie ['atel B Uaauu.
Takum obOpa3zom, mocieqHuid 00Ul penok pona Micryletta, ckopee Bcero, Hace-
JIS1 TeppuUTOpUn 30HACKOM CyIH, OTKyAa, BEPOSTHO, HAYMHAS C OJIUTOLIEHA IO
BTOpHUYHOE 3aceneHue Tepputopuit Munokuras, Cesepo-Bocrounoit Muauu, FOx-
Horo Kurasi, Xaitnaus u TaiiBans, rJic BOSHHKIIN HOBBIC IICHTPBI pa3HO00pa3ust poaa
Micryletta. Psan BunoB poga Micryletta octaercs HeonmucaHHbIM. Hammu pesynbTa-
TBI TOBOPST B 110JIb3Y JIETEPHATUBHOI TUIIOTE3bI paccenieHus pona Micryletta — c
OCTPOBOB Ha KOHTHHEHT, NpH KoTopoi 3acesnenue FOBA npoucxoauso, BeposaTHO, C
teppuropuii 3onackoi Cymu.

HccnenoBanue BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).
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BAPUALIUN CMTOCOBHOCTU K ABTOTOMUAU U
PEFEHEPALUUUN B PUNTOTEHETUYECKUX JIMHUAX
ATAMOBbBIX ALWEPUL (AGAMIDAE, REPTILIA, SQUAMATA)
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Variations in the capacity of autotomy and regeneration in phylogenetic trees of
agamid lizards (Agamidae, Reptilia, Squamata)
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The ability to discard different parts of the body is a widespread phenomenon in the animal
kingdom. The recent reptiles only remain the ability to autotomously rupture the tail tissue.
The recent Agamidae include species both with specialized pseudoautotomy and regener-
ation or without it. Specialised pseudoautotomy is common for Leiolepis spp., Intellagama
lesueurii, Lophosaurus spinipes, Physignathus cocincinus, Laudakia sp., Paralaudakia
sp., Stellagama stellio, Calotes calotes, C. versicolor, Gonocephalus chamaeleontinus,
G. liogaster, Mantheyus phuwuanensis, Otocryptis wiegmanni and Pelturagonia nigrilabris.
Specialized pseudoautotomy is common for some of the Amphibolurus species. The formation
of a regenerated tail is recorded for Ctenophorus caudicinctus, Tropicagama temporalis,
Intellagama lesueurii. At least four species of Leiolepidinae can form a regenerate: L. belliana,
L. guentherpetersi, L. guttata, L. reevesii. There are three known states of pseudoautotomy
and regeneration for Agaminae: 1 — specialized autotomy with subsequent formation of a
regenerated tail, 2 — pseudoautotomy without regeneration, 3 — lack of ability for urotomy.
Among Draconinae only three species are to date known to shed their tail and regenerate
appendages — Bronchocela cristatella, Coryphophylax subcristatus and Mantheyus phu-
wuanensis. The remaining species do not form a regenerated tail, or lack the autotomy. Thus,
the subfamilies Uromastycinae, Hydrosaurinae include the species with non-autotomic tails,
Leiolepidinae — species capable to pseudoautotomy and regeneration, while Agaminae,
Draconinae and Amphibolurinae include species with all combinations of pseudoautotomy
and regeneration formation known for Agamidae.

CrocoOHOCTh OTOpachIBaTh Pa3IUYHBIE YACTH TeJla — IIUPOKO PacIpoCTpa-
HEHHOE B JKMBOTHOM Mmupe siBiacHue. ®Ppenepuk (Frederique, 1892), BeposiTHO,
OBLT TIEPBBIM, KTO MPEATIOKHI TEPMHUH «aBTOTOMHS, YTO B OYKBaJIbHOM IIE€PEBOIE
O3HAYAET «CaMOKAJICUYCHHE». Y COBPEMEHHBIX PENTHIIMHA COXpaHSIETCS JHIIb CIIO-
COOHOCTH K aBTOTOMHOMY pPa3phIBy TKaHEW XBocTa. M3BecTHBI TpH crocoba aBTo-
tomuu y pentuinii (Savage, Slowinski 1996; Costa et al., 2014): 1 — yporomus
(B IIUPOKOM CMBICTIE JTHO00H CIIOCO0 MOTEPH XBOCTA), 2 — aBTOTOMHsI (MHTpaBep-
TeOpaJbHBIM THIT pa3pbiBa TKAHEW ¢ TOCIEAYIONIEH pereHepaluei u creruain3m-
poBaHHOK MOp(oIOrHel XBOCTa), 3 — ICEBI0ABTOTOMHS (MHTEPBEPTEOpaIbHBIN
THUII pa3pbiBa TKAaHEH Y BHJIOB, IMEIOIIIX BBICOKYIO YaCTOTY HE CIOHTaHHOM MOTepH
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XBOCTa C TOCJIEAYIOLIel pereHepanueil wim 6e3 Hee, B TOM YHCIIE CIELHaIN3UpPO-
BaHHAs MCEB0ABTOTOMHS, KOT/]d XBOCT HMEET CICIHATH3UPOBAHHYIO MOP(OIOTHIO
U HECTICIMATM3UPOBAaHHASI [ICEBI0ABTOTOMHUSI, KOT/Ia TIOTEPs] XBOCTA MPOUCXOIUT HE
BCIICJICTBHE €r0 CIICHUAIN3UPOBAHHOI MOP(OIOTHH, a MEXaHUYECKUM TyTem). Ta-
KHE BUJIBI, KaK MTPABHJIO, HMEIOT [UTHHHBIC HIIH YMEPEHHO JAJMHHBIC XBOCTHL

CoBpeMeHHbIe araMoBbIe siepulibl (Agamidae) BKITIOUAOT BHIBI CO CIEIH-
QIN3UPOBAHHOM ICEBJ0ABTOTOMMEH U pa3BUTHEM pereHepara wim 0e3 Hero. Ilocie
ABTOTOMHH [TPOUCXOAUT 3KHBJICHHUE PAaHbI H 00pa30BaHUE pereHepara, KOTophblii o
0COOCHHOCTSIM IIMTKOBAHUSI U UHBIM JCTAJSIM aHATOMHH MOXET CYIIIECTBEHHO OT-
JMYATBCSI OT HEMOBPEKICHHOTO (MHTAaKTHOTO) XBocTa. MHTEpeCHO, 4TO B HEKOTO-
PBIX pomax aramuj, Hanpumep, Agama, Paralaudakia w Laudakia oGpasyromuecs
pereHeparbl MOTYyT UMETh HEOOBIUHYIO (hOPMY, PE3KO OTIIMYAOILYIOCS OT UCXOHOTO
xBocra (Gordeev et al., 2020; Schall et al., 1989).

W3 29 uzydeHHblx Hamu BuoB (reprneronorunueckue kosvtekuun 3MH PAH,
u 3M MI'Y), Takoii TMIl ypOoTOMHHU XapakTepeH Juisi Bcex Leiolepis Cuvier, 1829,
Intellagama lesueurii, Lophosaurus spinipes, Physignathus cocincinus, Laudakia,
Paralaudakia, Stellagama stellio, Calotes: C. calotes v C. versicolor, Gonocephalus:
G. chamaeleontinus n G. liogaster, Mantheyus phuwuanensis, Otocryptis wiegmanni
u Pelturagonia nigrilabris.

YV HEKOTOPBIX BU/IOB araMOBBIX SIIEPHIL TIOCIIE TOTO, KAK XBOCT ObLIT OTOPOIIICH,
W3 paHbl BHJCH (parMeHT mo3BoHKAa. Ha My3eliHOM Marepuaje Mbl HaOIFOAANA
910 y Leiolepis guttata, Stellagama stellio, Laudakia nupta, Laudakia tuberculata,
Paralaudakia caucasia, Mantheyus phuwanensis, Otocryptis wiegmanni, Calotes
versicolor. BriocieacTBum JucTalibHas 9acTh TaKOro MO3BOHKA IOABEPraeTcs ya-
CTHUYHOH abnaiuu, KOTopasi, BUAUMO, CIIOCOOCTBYET 3aKHBICHHIO paHbl. Hekorto-
pule BuIbl Agamidae nocie crenuaaIn3upoBaHHOM TICEBI0aBTOTOMUM HE 00pa3yIoT
pereHepar.

CoBpemennble  Agamidae TpenCcTaBlICHBl MIECTHIO  (DHUIOTCHETUYCCKUMHU
nmuausMu  (moncemeiictBamu):  Uromastycinae, Leiolepidinae, Hydrosaurinae,
Amphibolurinae, Agaminae, Draconinae. CoriacHO NPOTHBOPEUUBBIM CBEICHHUIM
u3 QyHIaMEHTAIbHBIX CBOIOK, K Uromastycinae OTHOCSTCS BHIIBI CO CIICIUATH3H-
poBanHO# TceBnoaBroromueii (Bellairs, Bryant, 1985), oqnako Apnonbia (Arnold,
1984) yka3piBaecT Ha OTCYTCTBHE Takod crnocobOHoctu y Uromastyx aegyptia n
U. thomasi. Cnienuaiau3upoBaHHasl MICEBJOABTOTOMHUSI XapaKTepHa JUIsl HEKOTOPBIX
BUIOB Amphibolurus, HO CBENCHUS O PA3BUTHH pEreHepara OTCYTCTBYHOT. O0-
pasoBaHue pereHeparoB u3BectHO it Ctenophorus caudicinctus, Tropicagama
temporalis, Intellagama lesueurii, Ho He 1151 Diporiphora, nisi KOTOPBIX OTCYTCTBY-
10T TaHHBIC 00 00pa3oBaHuK pereHepatoB. M3 nesstu BunoB Leiolepidinae mo kpaii-
HEl Mepe 4eThipe MOryT 00pa3oBbIBaTh perenepar: L. belliana, L. guentherpetersi,
L. guttata, L. reevesii. Jlns simepun nojaceMmerictsa Agaminae U3BECTHO TPH COCTO-
SIHUSL TICEBIIOABTOTOMHM M pereHepanuu: | — crenuani3upoBaHHasl aBTOTOMHUSI C
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MOCNENYIOIIM 00pa3oBaHueM pereHepara (pon Acanthocercus, HEKOTOPBIC BHIBI
pona Agama, BepostHO, Bce Laudakia w Paralaudakia, Pseudotrapelus sinaitus
u Stellagama stellio), 2 — niceBmnoaBrotomusi 0e3 perenepauuu (Agama aculeata,
A. gracilimembris, A. hartmanni, A. hispida, A. kirkii, A. mossambica, A. mwanzae,
A. persimilis, Xenagama batillifera), 3 — 0TCyTCTBHE CIIOCOOHOCTH K yPOTOMHUH
(ponst  Phrynocephalus, Pseudotrapelus, Trapelus). Cpenu Draconinae u3BecTt-
HO TOJIBKO TPU BH[A, OTOPACHIBAIOIIMX XBOCT U PETEHEPUPYIOIINE MPUAATOK —
Bronchocela cristatella, Coryphophylax subcristatus v Mantheyus phuwuanensis.
OcranpHble 1100 He 00pasyrot perenepar (Calotes calotes, C. versicolor, Otocryptis
wiegmanni, Psammophilus, Sitana), nu60 BoBce HeaBTOTOMHBIC. Y Gonocephalus
chamaeleontinus, Pelturagonia nigrilabris Mbl HaOIIOMAIN TOIBKO (DAKTHI TICEBIO-
ABTOTOMMH, HO HH OJIHOTO pereHepara 3aperucTpUpPOBATh HE YAaI0Ch.

Takum oOpaszom, moacemericteo Uromastycinae u, BepositHo, Hydrosaurinae
BKJTIOYAIOT HEABTOTOMHBIC BHIBI, Leiolepidinae — srepuil, cmiocOOHBIX K TICEBIO-
aBroromuu u pereHepauunu. K Agaminae, Draconinae u, BepositHo, Amphibolurinae
OTHOCSITCS BHJIBI CO BCEMH BO3MOXHBIMU st Agamidae coueTaHUsSIMU TICEBIOABTO-
TOMHHU ¥ 00pa30BaHus pereHepara.

YCTHbIV Joknag

O HAXOAKE CbEQOBHOWM NATYLKWU (PELOPHYLAX
ESCULENTUS) B HWXXHEM MOBOJKbE (BONTOrPAACKAS
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AO.A.TOPOEEB™, C.H. TIUTBUHYYK? A. TAOA3, H.B. TOPOEEBA*
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Records of the edible frog (Pelophylax esculentus) in Lower Volga area (Volgograd
region)

D.A. Gordeev', S.N. Litvinchuk?, G.A. Lada? N.V. Gordeeva*

"Volgograd State University; 400062 Volgograd, Universitetskiy pr. 100; *dmitriy8484@bk.ru
2Institute of Cytology of the Russian Academy of Science; 194064 St. Petersburg,
Tikhoretsky pr. 4

3Derzhavin Tambov State University; 392036 Tambov, Internatsionalnaya str. 33
“Volgograd State University of Social Sciences and Education; 400005 Volgograd,

V.I. Lenin pr. 27

The hybridogeneous complex of green frogs Pelophylax esculentus in Russia is represented
by two parental species: the marsh frog — P. ridibundus (Pallas, 1771) and the pond frog —
P. lessonae (Camerano, 1882), which interbreed in the wild to form a hemiclonal species of the
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edible frog — P esculentus (Linnaeus, 1758), sometimes regarded as a klepton. Previously
it was believed that only one species — P. ridibundus, is found in Volgograd region. The
occurrence of P, lessonae in the area (Kubancev et al., 1987) has not been confirmed in the
field and the range of the species was only roughly indicated. However, in 2013 P. lessonae
was found in the extreme northwest of Volgograd region in Uryupinsk district on Somovskoye
Lake (Lada et al., 2016). The reliability of the species identification was confirmed by DNA
flow cytometry. Two types of population systems were identified in the area: R and R-L. In
May 2019, when exploring the same area, 3 juveniles and 1 female frog of P. esculentus were
found in a water body located 70 meters from Samovskoye Lake (51.019° N and 41.851°
S). The DNA flow cytometry results confirmed that they belong to P. esculentus (2n ploidy).
Therefore, there are 3 spices of green frogs that inhabit Volgograd region. There is a need
for further research to clarify the southern limit of pool frog and edible frog’s habitats in the
northwest of the area. Due to extreme rarity of P. esculentus and P. lessonae in Volgograd
region, it is recommended to include the both species to the Volgograd region Red List of
endangered species under the conservation status of near threatened.

['mOpumoreHHBIN KOMITIEKC 3eNeHBIX JATyIIeK Pelophylax esculentus Ha Tep-
putopun Poccuu npeacraBieH AByMsI pOIUTENbCKUMHU BUAAMU: 03€pHON — P ri-
dibundus (Pallas, 1771) u npynoBoit — P. lessonae (Camerano, 1882) marymxamu,
KOTOpBIE CKPELIMBAIOTCS B MPUPOAHBIX YCIOBHSAX ¢ 00pa3oBaHHEM T'€MUKIOHAIb-
HOTO BUAA Cheq00HOH marymkn — P, esculentus (Linnaeus, 1758), nHorna paccma-
TpUBaEMOW B KauecTBe KienToHa. PaHee cumranock, uto B Bosrorpanckoi obmna-
CTH BCTpEUAETCs TOIBKO OAMH BUA — P. ridibundus. Yka3zanusi Ha oOMTaHHE 3/1€Ch
P lessonae (Kybannes u ap., 1987) He ObITH NOATBEPKACHBI TIOIEBEIMHA cOOpamH,
a apeast ObUT yKa3aH JUIIb TpuoamsuTensHo. Oxnako B 2013 1. Ha KpaiiHeM ceBepo-
3amajae o01acTH B YpIOMMHCKOM paiioHe Ha o3epe ComoBckoe Oblia OOHapy)keHa
P. lessonae (JTana u np., 2016). JlocToBepHOCTH ONpeAeTeHus BUa TOATBEPKIACHA
MetozoM mpotouHor JJHK-mmuromerpun. 3aech ObUIH BBISBICHBI MOMYJISIIHOHHBIC
cucteMsl AByX TuioB: R 1 R-L. B mae 2018 . mpu oOGcrienoBanmny 3T0TO %€ paifoHa
B BojloeMe, pactioiioxkeHHOM B 70 M oT o3epa ComoBckoe (51.019° ¢c. . m41.851° 1o0.
11.), ObITH 0OHAPYKEHBI TPH IOBEHUIIBHBIC U OfHA caMKa P. esculentus. Pe3ymbraTsl
npotounoit JIHK-ruromMeTpun moATBEpAMIIN IPUHAUIEKHOCT K 3TOMY BHLY (TII0-
uaHOCTH 2n). Takum 0Opa3oM, Ha TeppuTopuu Bonrorpaackoii 061acTi JOCTOBEPHO
OOHMTAIOT TPH BUIA 3€JIEHBIX JIATYIIEK. TpeOyroTcs qaibHeHIIne UCCIeIOBAHUS 10
YTOYHEHHIO FOXKHON TPaHHIIBI PACIIPOCTPAHECHHUS MPYAOBOH U CheT0OHON JIATYIIEK,
oOuTaromuX Ha ceBepo-3amnajae 00IacTH.

B cBa3u ¢ kpaiinelt peakocteio P esculentus v P. lessonae B Bonrorpaackoi
o0nacTh, peKOMEH/IyeM BKIIOUNTh 00a Buaa B KpacHyto kaury Bonrorpaackoit 06-
JIACTH IO, IPUPOAOOXPAHHBIM CTaTycoM I: B, HaxXOnAIMICS 110 YTPO30H Ucues3-
HOBCHHUS.

YCTHbIV Joknag
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Spatial behavior seasonal changes in the European common frog (Rana temporaria)
E.E. Gritsyshina™, V.A. Gritsyshin’, A.A. Bolshakova', V.V. Shakhparonov'?
"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *cat2809@yandex.ru

2Sechenov institute of evolutionary physiology and biochemistry Russian Academy

of Sciences; 194223 St.-Petersburg, Toreza 44

The European common frog (Rana temporaria) is a well-known model object, but its spatial
behavior in the autumn period has not been sufficiently studied. This research was conducted
at the Skadovsky Zvenigorod Biological Station (Odintsovo district, Moscow region) in the
first half of September autumn of 2013 (N = 14) and in the late September-early October
2019 (N = 11) on adult grass frogs. The letouts were carried out at a distance of 100 m. As
a control we used the frogs which were let out at the capturing site. The movements of the
frogs were monitored by the spool-and-line tracking device. The spool of the device mounted
on the frogs back and unwound thread marks the path. The analysis of the data showed
the absence of frogs’ homing behaviour to the capturing sites in the autumn period. Their
movements are associated with reaching the wintering sites. There are two stages in this
process. The first stage is the premigration to the edge of the forest. At this time, frogs are
piled up not to the hibernation site itself, but to the edge of the forest, where they accumulate
before the winter frost approaches. For example, A. G. Bannikov (1940) discussed this stage
in his work. The second stage is the actual migration to the hibernation site after the first
significant frosts. During this stage frogs go to NNW in the direction of the Moskva River.

TpagsiHas sisaryika (Rana temporaria) sIBISETCS IIUPOKO HCIIOIB3yEMBIM B pa3-
HBIX 00J1aCTSIX MOAEIBHBIM 00BEKTOM, HO MHOTHE OCOOCHHOCTH IPOCTPAHCTBEHHO-
TO TOBEJICHUS 3TOTO JKUBOTHOTO B €CTECTBEHHOH cpelie 0OUTaHUs OCTAIOTCS MaJlo-
U3yYCHHBIMH. V3BECTHO, YTO B TEUCHHE T0Ja y TPABIHBIX JIATYIICK MTPOUCXOIUT
HECKOJIBKO ITUKJIOB MIEPEMEIICHHI: C 3MMOBKH K MECTaM HEpPEeCTa, 3aTeM K JICTHEMY
y4acTKy OOMTaHUS U MUTpalMs K 3MMOBouHOMY Bonoemy (bannukos, 1940; Savage,
1961; Xmenesckas, 1989). M3BecTHO, 4TO TpaBsiHas JIATYIIKA MPOSBISET HEPECTO-
BBIif KOHCEPBATH3M M TAKXKE CITIOCOOHA BO3BPAIIATHCS K JICTHEMY y4YacTKy B Cliydac
HCKYCCTBEHHOTO TiepeMenieHus (Xwmenesckas, 1989; I'punpimuna u mp., 2019), B
TOXE BpeMs, U3MCHCHHE OPHEHTAIIMOHHOTO TMOBEICHUS, KOIJa MEPUO]] aKTUBHON
(bypaKUpOBOYHON AKTUBHOCTH CMEHSCTCS CTPEMIICHHEM HPUNTH B OKPECTHOCTH
MeCTa 3UMOBKH, IPAKTHUCCKU HE U3YYCHBI, YTO M CTAJI0 OCHOBHON TEMO TaHHOTO
UCCIIECI0BAHUS.
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W3ydenue npoBOAMIN Ha TEPPUTOPHH 3BEHUTOpOJICKOH OnocTtanimu num. C.H.
Ckaztockoro (OauHIIOBCKHH paiion MockoBckoit obiactr) ocenbto 2013 1. (iepBast
rosioBrHA ceHT0pst) 1 2019 1. (koHeln ceHTsOpst — Havyajo OKTSAOpPs) Ha B3POCIBIX
TPAaBSIHBIX JIATYIIKAX METOOM «TPOIUICHUS 0 HUTW». [Ipu nmoMoInu crenuaibsHOro
MOCKA HA >KUBOTHBIX KPEMMWIN KaTyIIKy, HUTh KOTOPOIl MPUBSA3BIBAIN K KOJIBIIIKY
B TOYKE BBIITyCKa *KMBOTHOTrO. ITo Mepe mepeMerneHus )KUBOTHOTO HUTh pa3Marhl-
BAeTCsl, TEM CaMbIM MapKUPys MapLIpyT, KOTOPBIH BHOCIEICTBUM KapTUPOBAIU U
aHanu3upoBasu. Beimycku ocymectsisnn Ha paccrosHuu 100 M. B kauecTBe koH-
TPOJIS UCTIOJIB30BAJIH JIATYILEK, BHITYIIIEHHBIX B MECTEe OUMKHU. B 0ceHHUX ombITax
ydacTBoBano 14 B3pocibix TpaBsHbIX jsrymek B 2013 ©. u 11 TpaBsHBIX JArymex
82019~

B pe3synbrare aHain3a MOJy4YeHHBIX JAHHBIX BBISCHUIIN, UYTO OCEHBIO, B OTIINYHE
OT JIETHEr0 NepuoAa, Jaxe y JIATYIIEK, TOMMaHHBIX 10 Hadalla MUTPaLlUU B PEKY, MbI
He 00Hapy)XMBaeM HaJIWYMsl XOMHHI'A K MECTY ITOUMKH, UX IEPEMELICHUS CBS3aHbI
C YXOJIOM K MecTaM 3UMOBKHU. B 3Tux nepemenieHusx MOKHO BBIJICJIUTh /1B dTala.

[lepBbIil aTan — mpeaMUrpanyst K KpoMke jeca. B 3To Bpems JIAryIiky opueH-
TUPYIOTCS HE K CaMOMY 3MMOBOYHOMY BOZIOEMY, a K KPOMKE Jieca, IJIe OHU CKAIlIH-
BAIOTCsl Nepe]] HACTYIUICHHEM XOJIOA0B (00 9TOM dTare paccyx/iall B CBoel padore
A.T". bannaukos, 1940). Bropoii atarm — coOCTBEHHO MUTpaLUs K 3MMOBOYHOMY BO-
JI0eMY, ITOCJIe MEPBBIX CYLIECTBEHHBIX TOXOJI0AaHUH, BO BpeMs KOTOPOTO JISTYIIKU
unyT Ha CC3 B cropony peku Mocksa.

YCTHbIV oknag

MCNONb30OBAHME BEPXHUX OPUEHTUPOB ONA
3ANOMUHAHUA MECTONOJIOXEHUA LENN CEPOU
XXABOW, BUFO BUFO

B.C. TPOMOBA*, C.B. OryrPL OB

Buonornyeckuin akynsreT MoCKoOBCKOro rocygapCTBEHHOrO YHUBepcuTeTa
umenn M.B. NNomoHocoBa, “gromovav911@gmail.com

Role of upper landmarks in learning the location of the target by the common toad,
Bufo bufo

V.S. Gromova*, S.V. Ogurtsov

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *gromovav911@gmail.com

We continue a series of experiments that try to find out which of the surrounding landmarks
are the main ones in memorizing the location of the target in the common toad. The ex-
periments were conducted in a maze that consisted of 5 rooms: large central room (96x96
cm) and 4 small (48x32 cm). One of the small rooms contained «resources» (live food,
water and a shelter). In the first 4hr experiment («Exploration») the animal got acquainted
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with the maze. In the second 4 hr experiment («Memory test») 15 mins later the toad was
placed into the same maze, «resources» were removed from it. If the animal spent more
time in the room where «resources» were previously located, then it was considered that it
remembered this room. It was shown earlier that toads did not use lower landmarks on the
floor of the maze to learn the location of the room with «resources». In the current study in
the experiments «Exploration 1» and «Exploration 2» upper landmarks (dark rectangles)
were placed on the walls of the maze at a height of 50-75 cm; «resources» were present.
The experiment «Memory test 1» was carried out after «Exploration 1»; «resources» were
removed. In «Memory test 2» the position of the upper landmarks was changed 180°. 16
males and 18 females were used in the experiments. In «Exploration» males and females
spent more time in the room with «resources». In «Memory Test 1» in the absence of
resources all toads were evenly distributed throughout the maze — probably, they were
frightened. In «Memory Test 2» the females showed preference for the room, where the
resources were located previously. Males seemed to be frightened and moved randomly.
Though both males and females detected upper landmarks, at least females did not use
them for learning the location of the goal.

JanHast paboTa sIBISIETCS ITPOJOIDKEHHEM CEPHHU SKCIIEPUMEHTOB, TPOBOIUMBIX
C LENbI0 BBISICHUTb, KAKUE U3 OKPYXKAIOIUX OPHUEHTUPOB SABISIOTCS OCHOBHBIMU
IIPH 3aTIOMUHAHUU MECTOITOJIOKEHUS LU Y Cepoit ka0l (Bufo bufo). OnbITH Ipo-
BOJIWJIM B JIAOMPUHTAX, COCTOSIIIMX M3 TSITH KOMHAT: OJTHOM OOJBIION [EHTpaIbHON
(9696 cM) n yeTbIpex MaJeHbKUX (48%32 cM), pacIOIOKEHHBIX IO J[BE Ha JBYX
IIPOTUBOMOIOKHBIX CTOPOHAX LIEHTPaIbHON KOMHaThl. Ha oy neHTpanbHOM KOM-
HaThl OBUIM PACCTABJICHBI PA3JIMYHbIC MPEAMETHI-OPUCHTHPBI; B OJHOM M3 MajbIX
KOMHAT pacloyIarajiich «PECypChbl», COCTOSIINE U3 )KUBOTO KOpMa B 3aKPBITON eM-
KOCTH, IJIOUIKYU C BOJON U YKPBITHS.

B nepBoM 4eThIpexyacoBoM OITbITe («3HAKOMCTBO C 0OCTaHOBKOW») XMBOTHOE
3HAKOMMJIOCH C COZIEPKMMBIM JIAOMPUHTA M HAXOAWIJIO KOMHATY € «pecypcamm». Bo
BTOPOM 4eThIpexyacoBoM ombite («[IpoBepka mamsitny»), KOTOpBII IPOBOAMIICS Ue-
pe3 15 MuUHYT nociie nepBoro, »xaly BbICa)KUBAJIM CHOBA B TOT K€ JIAOMPHUHT, pe/iBa-
PHUTEIBHO YOpaB U3 HEr0 «PEeCypechb» M BHECS HEKOTOPbIE H3MEHEHHS B 0OCTaHOBKY.
Ecnu sxuBOTHOE OOIIBIIIE BpEMEHN POBOJMIIO B MaJIOl KOMHATE, IJIe paHee pacrio-
JIarajayuch «PECypehbhy, TO CUUTANIH, YTO OHO 3aIIOMHUIIO 9Ty KOMHATY.

B Oosee paHHUX IKCIIEPUMEHTAX HMCCIIEOBATENIN HMPOBEPSIM BAKHOCTh HUXK-
HUX OPHEHTHPOB, PACCTaBJICHHBIX HA MOy JIAOMPUHTA, JUTSL 3aIIOMUHAHMS Kabamu
MECTONOJI0KEHHUS] KOMHATBI, ITyTeM MOBOPOTa MX paccTaHOBKH Ha 180°. Tax:ke mpo-
BEPSUIM 3HAUMMOCTB JUISi OPHEHTALMK >kald y30pa, pPacrioio)KEHHOTO Ha OJIHOW U3
CTEH LIEHTPAJIbHON KOMHATHI, Ha BBICOTE A0 25 CM. BBIIO BBIICHEHO, YTO HU OJUH
13 BAPHAHTOB N3MEHEHHSI 0OCTAaHOBKH HE MOBJIMSUI HAa BBIOOP aM(UOUSIMI KOMHATBI
(Lo, 2021).

Hamra pabota cocrosuia n3 4eThlpex SKCIEPUMEHTOB: «3HAKOMCTBO C 00OCTaHOB-
koit 1», «I[IpoBepka mamsru 1», «3HaKOMCTBO ¢ oOcTaHOBKOH 2» 1 «IIpoBepka ma-
MsATH 2». B onbiTax «3HaKOMCTBO C 00CTAaHOBKOI» Ha CTEHAX JIAOMPUHTA, Ha BHICOTE
50-75 cM, ObUTH pa3MelIeHbl TEMHBIE IIPSIMOYTOIBHHUKH: ITapa KOpoTKuX (16x7.5 cm)
CHMMETPHYHO PACIIOJIOKEHHBIX Ha OJIHOM W3 YIJIOB M OJIMH JUTMHHBIH (25%76 cM) Ha
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IIPOTUBOMOJIOKHOH KOPOTKOM CTOPOHE JIAOMPHUHTA; «PECYPChD) HAXOAMINCH B OJIHOU
13 Manbix kKoMHat. OnsiT «IIpoBepka namsaTtu 1» npoBoamics nocie «3HaKOMCTBA €
00CTaHOBKOH 1» M COCTOSUI B U3BATHH «PECYPCOB»; OPHEHTHPHI, HAXOSIIMECS Ha
Toxy, He nepemelnany. Ero cMbicit 3akirodancs B MpoBepKe 3allOMUHaHUS Kabamu
KOMHaThI ¢ pecypcamu. B onbite «IIpoBepka namsTu 2» MojaoKeHUE BEPXHUX OPU-
eHTUpoB MeHsIH Ha 180°; pacronokeHHe OPUEHTHPOB Ha MOy, KaK U B MEpBOil
«IIpoBepke», OCTABISIIN HEU3MEHHBIM.

B ombitax yyacreoBano 34 ocodu: 16 camuos u 18 camok. B oboux ciryuasx B
«3HaKOMCTBE», U CaMIibl, U CAMKH IPEIIOYUTAIN NPOBOJUTH OOJbIIE BPEMEHH B
KoMHare ¢ pecypcamu. [Ipu paccmorpenun skcniepuMenTa «IIpoBepka mamaru 1»,
MOYKHO CJIeNIaTh BBIBOJI, UTO NPHU OTCYTCTBUM PECYPCOB, BCE KHUBOTHBIE MPOSBIISIIN
HCIYT 10 OTHOIIEHUIO K BEPXHUM OPHEHTHUPAM, BCJIEACTBUE YEr0O PACHPEEISINCh
1o JlabupuHTy paBHOMepHO. B «IIpoBepke mamsTu 2», CaMKH IPUBBIKAIH K BEPX-
HUM OPHMEHTHpPaM M yallle MOCeIlald KOMHaTY, Iie paHee Obun pecypchl. Camiibl,
M0-BUJIMMOMY, MPOJIOJIKAIH MPOSIBISITE OECIOKOHCTBO M PaBHOMEPHO TepeMeliia-
JICh TI0 BceM KoMHaraM. Takum 00pa3oM, HECMOTPS Ha TO, YTO M CaMIIbl, U CAMKH,
BUAMMO, oOpalljaJii BHUMaHHE Ha MpEIOKEHHbIe Ha BbicoTe 50—75 cM BepxHHe
OPHEHTUPSI, 110 KpaiiHell Mepe, CAaMKU HEe UCTIOJIb30BAJIN UX JJIS 3alIOMUHAHUS Me-
CTOIOJIOKEHHUS LISJIN.

YCTHbIV oknag

WOEHTU®UKALNA OCOBEWU CEPOU XABbI (BUFO BUFO)
MO U3OBPAXEHUIO C UCTTOJIb3OBAHUEM TJNTYBOKUX
CBEPTOYHbIX HEMPOHHbLIX CETEM

H.A. TPYWIELKWIA*, C.B. OTYPLOB

Buonornyeckuin hakynsteT MoCKoBCKOro rocygapCTBEHHOrO YHUBepcuTeTa
umenn M.B. JlomoHocoBa, *nick.grushetsky@gmail.com

Individual recognition of common toad, Bufo bufo specimens by image using deep
convolutional neural networks.

N.A. Grushetskiy*, S.V. Ogurtsov

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *nick.grushetsky@gmail.com

Currently the only robust and non-traumatic method for individual identification of common
toad specimen is visual identification by warts and spots, which are unique and permanent
in adults. This is performed manually using image databases and is a time consuming task.
Currently no program solution for sindividual identification of common toad exists. Automati-
zation of this process is a highly promising task. The problem can be solved by implementing
a «recommendation systemy, providing an image search engine, showing database entities
in descending order of match probability, or notifying that the new specimen is not presentin
the database. Currently a lot of research work has been done in a rapidly developing adjacent
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field — human face recognition, which can be potentially adjusted for our problem. During
this study a standardized dataset containing 600 images of 40 common toad specimens (15
per specimen) was collected. 20% of images were put aside into a validation set, which was
not used during model training and was used to measure accuracy. ResNet101, pretrained
on ImageNet, was trained using PyTorch framework. 100% accuracy was measured on
the validation set and 12 out of 21 (57%) additional images made in different conditions
were identified correctly. The difference can be explained by model «overfitting» on a small
dataset. ResNet101 is not specialized for individual identification task and requires more
images per specimen during training. Obtained results show that simple models provide
a relatively high accuracy and justify using specialized architectures, which are robust to
overfitting, and can provide a high accuracy of specimen identification and are applicable
in the real world environment.

Llenbro naHHON paOOTHI SBISETCS MCCIIEAOBAHUE BOMOXKHOCTH NMPUMEHCHHUS
DIyOOKHMX CBEPTOYHBIX HEHPOHHBIX CETEH Ul WHIMBHIYAJIBHOTO PACIIO3HABAHMS
oco0eii cepoit sxa0sbl (Bufo bufo) no dpotorpadusim.

CymiecTByloImue METOAbI UICHTU(HUKALIMKA 0cOo0el cepoil skaObl B MPUPOTHBIX
YCIOBUSIX Maod(pPeKTUBHbI. MedeHue MepcTsSsHOH HUTKOM M oTpe3aHue (anaHr
TIAJIBIIEB SIBIISIOTCS HEHAISKHBIMH U TPAaBMaTHYHBIMH JIJISI )KUBOTHOTO. EnMHCTBEH-
HBIM Ha/IC)KHBIM 1 0€300JIe3HEHHBIM METOJIOM HACHTH(UKANY Pa3IMIHbIX 0cOo0eH
SIBISIETCSI 3pUTEIbHOE paclio3HaBaHuUe 110 OyrpaM Ha CIIMHE M PUCYHKY Ha Oproxe, Ko-
TOpbIE MMCIOT WHIMBH/YalIbHBII XapakTep U HEM3MEHHBI y B3POCIBIX 0co0eil. 1o
OCYIIIECTBIISICTCS BPYYHYIO C OIIOPOH Ha cocTaBieHue GpoTodas.

Jns cnennanucra MHAMBUAYaJIbHAS WACHTH(UKANWS OCOOM NPH MOBTOPHOU
BCTpeue SIBISIETCS] TPY/103aTpaTHOM 3a/1a4eid, Tak Kak TpedyeT mpocMoTpa Beei do-
T00Aa3bl, YTO YCIIOXKHSCT BEICHHE MCCIICIOBAHUN B TOH 00JacTH. ABTOMAaTH3AIMS
9TOTO IpoIIecca C UCTIOIb30BAaHNEM KOMITBIOTEPHBIX TEXHOJIOTHIT SIBIISICTCS aKTyallb-
HOM 3aja4ei.

B Hacrosiiee BpeMsi He CyIIECTBYET PEIICHHS, TTO3BOJISIONIETO HIACHTH(UIH-
poBarh OTJENBHBIX 0co0el cepoil )kadbl METOJlaMH KOMITBIOTEpPHOTO 3peHus. Pas-
paboTKa TaKoro peIIeHHUS SIBISIETCS IEPCIIEKTHBHOM.

[ToTeHIMaNbHBIM pEIICHUEM MPOOJIEMBI SIBISICTCS CO3/1aHHE «PEKOMEHIATENb-
HOW CHCTEMbI», OCYIIECTBIISIONIEH MMONCK MO KapTHHKE 110 0a3e JAaHHBIX C (OTO-
rpadusMH 1 IpeuIaraomnei crnenuanucty gororpadun apyrux ocobeit nz 6asbl, B
TIOpsiJIKe yOBIBAHUS BEPOSITHOCTH COBIAJICHHUS C UIICHTU(QHULIUPYEMOIi, a TaKKe Mpo-
Bepsitoniel Hainnune GoTtorpaduu B 6aze. ITO NO3BOIMUT Cpa3y MOBTOPHO OMO3HATH
0c00b MJIM TIOHSTH, YTO €€ HEeT B 0a3e, 4To 00JerdyaeT UCCIeA0BaHUs.

[Tpu pemeHnn aHAIOTHYHOM 3a/1a4n, B aKTUBHO Pa3BHUBAIOLIECHCS CMEXHON 00-
JIACTH — pacIlO3HABaHUH JIUIL JIIOJIEH C MCIIOIb30BAaHUEM CBEPTOUHBIX HEHpoceTeH
OBIIO HAKOIIEHO MHOTO Pa3padOTOK, KOTOPHIEC MOTEHIINAIBHO MOTYT OBITh aJarTH-
POBaHBI K Halel npoodieme.

B pamkax paHHOM paOOTHI OBUT COOpaH CTaHAAPTU3MPOBAHHBIN jaraceT u3 600
¢dororpaduii 40 ocobeii cepoii xxabdbl, o 15 dororpaduii Ha 0cods. 20% ¢ororpa-
¢uii ObUIH OTIIOKEHBI B BAJIMJALIMOHHYIO BBIOOPKY, KOTOpasi He MCIIOIb30BajIach Mpu
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oOyuennu mozpenu. Apxurekrypa ResNetl101, npenoOyuennas na ImageNet, 6puta
oOyueHa Bo (peiimBopke PyTorch mis 3amaun MHOTOKJIACCOBOW KJIaCCH(HKALIUU.
Bbla 3aMepeHa TOUHOCTh Ha HOBBIX (oTOrpadusix, CICIaHHBIX B IPYTHX YCIOBHSX.

Ha oOyuaromieit u BanuaanuoHHONW BbIOOpKax Mopenb nokasana 100% Ttou-
HOCTB, a IPU MOBTOpHOM (oTorpadupoBannn 21 ocobu ObLIO BEpHO HUAECHTH(DU-
uupoBaHo 12 (57%), uro oObsCHsIETCS «1IepeoOydeHreM» Ha HallleM jaaraceTe, 00-
YCIIOBJICHHBIM MAJICHBKUM KOJH4YeCTBOM (hoTtorpaduii kaxkmoi ocodu (15 doro).
ResNet101 siBisieTcs LIMPOKO MPUMEHSIEMON apXUTEKTYpoil (He criennain3upoBaH-
HOM /st 3a]1a4M Pacrio3HaBaHMsI WHIMBHYAIbHBIX 00BEKTOB) U TpeOyeT OoJIbIero
KonndecTBa otorpaduii Ha kiace (0coOb), a Halla BEIOOPKa ObUIA OTHOCUTEIBHO
MaJIeHbKOH.

[ToyueHHbIe pe3yNbTaThl 1AI0T OCHOBAHKE IS JaJibHEIel paboThl 1o ajar-
TalMU CHIEINAIM3UPOBAHHBIX aPXUTEKTYP, YCTOHUUBBIX K I1EpPe00yUSHHUIO0, KOTOPhIE
MOTYT IIPEAOCTaBUTH OOJIBIIYI0 TOUHOCTh MHIUBHIYAJIHON HACHTH(UKALNY, 10-
CTaTOYHYIO ISl IPUMEHEHHS B PEAIbHBIX YCIIOBHUSIX, @ TAKXKE BO3MOKHOCTh COCTaB-
JSTh 06a3y JaHHBIX 110 €IMHCTBEHHOW (oTorpaduu Ha 0coOb.

YCTHbIV oknag

MPUMEHEHWUE FrEHETUYECKUX METOAOB AN

YCTAHOBJEHWUSA BUOOBOW ANDDEPEHLIMALIUM

Y CKATNbHbIX ALWEPULI KOMNIEKCA DAREVSKIA
(CAUCASICA) (LACERTIDAE: SAURIA)

N.A. MXENANU™, N.B. QOPOHUH", K.l0. TIOTUEB?, 11.®. MA3SAHAEBAS?,
rA. MYCTA®AEBA*, C.H. BYHbATOBA*

'3oonornyeckuii MHCTUTYT PAH, CaxkTt-IMNeTepbypr, *p.dzhelali@gmail.com

2KomnneKcHbI Hay4YHo-MccriefoBaTenbCkuii UHCTUTYT umenun X. W. M6parnmoa PAH,
[po3HbIN

3[larecTaHckuii rocyAapcTBeHHbIN yHMBepcuTeT, Maxaykana
“UHcTuTyT 300norum HAHA, Baky, AzepGarigxkaH

Application of genetic methods for species delimitation in rock lizards of Darevskia
(caucasica) complex (Lacertidae: Sauria)

P.A. Dzhelali', I.V. Doronin’, K. Yu. Lotiev?, L.F. Mazanaeva?®, G.A. Mustafaeva?,

S.N. Bunyatova*

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1; *p.dzhelali@gmail.com

2Ibragimov Complex Institute of the Russian Academy of Sciences; 364051 Grozny,
Staropromyslovskoe highway, 21a

3Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a

“Institute of Zoology, ANAS; AZ1004 Baku, A. Abbaszade str., 1128 kvartal, 504 proezd
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We report the results of the phylogenetic and ASAP analyses based on 77 sequences (cyt b
and MCR1) of D. alpina, D. c. caucasica, D. c. vedenica and D. daghestanica. The average
p-distance (cyt b) between the representatives of Darevskia (caucasica) complex was (11.13
+ 2.53)%. Darevskia alpina was closer to the species of the Darevskia (saxicola) complex
(p-distances 4.33-5.34%). The genetic distances calculated using MC1R data were 10
times lower (1.11 = 0.25)%. The distances between the representatives of the Darevskia
(caucasica) and Darevskia (saxicola) varied from 1.02 to 1.26%. According to the results
of phylogenetic analysis (cyt b), we recovered four clades corresponding to D. alpina, D. c.
caucasica, D. c. vedenica and D. daghestanica. D. c. caucasica was subdivided into two
subclades (5.36%). D. alpina sequences were in the same clade with Darevskia (saxicola).
According to nDNA data, D. c. vedenica was the most distant from the other representatives
of complex and was separated from D. alpina and D. c. caucasica by six nucleotide substi-
tutions. The MC1R haplotype of South Ossetian D. c. caucasica is isolated from other D. c.
caucasica haplotypes and belongs to the same haplogroup with D. alpina. ASAP analysis
(cyt b) showed the presence of a «barcoding gap» (JC69 distance) at the level of 2-5%.
Five groups were identified (D. alpina, South Ossetian D. c. caucasica and North Caucasian
D. c. caucasica, D. c. vedenica and D. daghestanica). The ASAP analysis performed on the
MC1R did not reveal a clear «barcoding gap».

Darevskia (caucasica) — HaJBUIOBOI KOMIUIEKC, BKIIIOYAIONIMHA 3HIEMHUKOB
Bonemoro Kaskasa. IIpencraButenu 3Toro KoMILIIeKca pacpocTpaneHsl oT YepHo-
ro 1o Kacrimiickoro no6epexns. TaKCOHOMHYECKHH CTaTyC ee YWICHOB, a TAKKE 00b-
€M KOMILIEKCa, BbI3BIBAET CIIOPHI UCCIIE0BATENIEH.

B mameii pabore ObuI0 Mcnonb3oBaHO 48 mocnemoBarenbHocTeld MTIHK 1
29 nocnenoBarensHocteit iJJHK. Jlns mocrpoennst ¢puiioreHeTHYECKUX J1epeBbEB
npumensiinck ML n BaiiecoB anroputmsl. C nomomsio «Barcoding gap» (ASAP)
OLICHHMBAJIN YPOBEHb (DHIIOT€HETHYECKOH A PepeHanuy BHyTpH KoMIuIekca. [a-
miotunuyeckue cetu crpomwnu MetonoM TCS. Tlpu ananuse nocnenoBarenbHOCTEN
cyt b oOHapyxeHbI 285 BapraOeIbHBIX MO3UIHHA 1 39 YHUKAIBHBIX TaIUIOTUIIOB. B
pe3ynbTare aHanu3a mociegoBareabHocTeid MC1R BhIsiBIICHO 25 BapuaOeIbHBIX I10-
3unmif; ¢ nomompio Phase 2.1 pekoHcTpynpoBano 58 ramiorunos. Cpenu HUX 28
OKa3aJINCh YHUKAIBbHBIMH.

[To MUTOXOHIPUAILHOMY MapKepy CpeIHssI BEJIMYMHA P-AMCTAHIMHA MEXITY
BCEMHM N3yYEHHBIMH BEIOOpKaMHU MpesicTaBuTeneii komruiekca Darevskia (caucasica)
cocraBuina (11.13 £ 2.53)%, munuMmansHass — Mexnay D. c. caucasica n D. da-
ghestanica (8.16%), makcumanbHas — Mexay D. c. vedenica n D. alpina (14.01%).
D. alpina conmxaercs ¢ Bunamu komiuiekca Darevskia (saxicola) (p-nmucraHunu
4.33-5.34%). Ilo sinepHOMYy Mapkepy CpeHssl BeIMYMHA P-AUCTaHLIUN MEXIy U3-
yueHHBIMH BbIOOpKamu Darevskia (caucasica) cocrasuna (1.11 + 0.25)%, munu-
MabHass — Mexay D. alpina u D. c. caucasica (0.74%), MakcUManbHasE — MEKIY
D. c. vedenica n D. daghestanica (1.39%). B cpemHeM reHeTHYeCKHE NUCTAHIHH
MEXAY MpeACTaBUTEISIMU KoMIUIekca, paccuutanuble o MCIR, B 10 pa3 Huke,
4yeM Ipu aHaimse 1o cyt b. [eHeTHdyeckne AUCTAHIMH MEXIY HPEICTABUTEISIMU
xomruiekca Darevskia (caucasica) n Darevskia (saxicola) nHaxonuich B nipeieniax
ot 1.02 o 1.26%.
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[To pesympraram (UIOTEHETHYCCKON peKOHCTpYKIMHU (cyt b) MOXKHO 0003Ha-
4uTh YeThipe Kiaasl. Kiagy A obpasyer D. c. vedenica Bocrounoro Kapkasa; kinaay
B cocraBuna Beibopka D. c. caucasica ¢ Llenrpanpaoro KaBkasa, B KOTOPOil MOXKHO
BBIJICTINT JIBe CyOKmansl (p-auctanums 5.36%); xinany C — BOCTOYHOKaBKa3CKast
D. daghestanica; n knagy D — 3anaqHoKaBKa3ckast M HEHTPAJIbHO-3aI1aIHOKaBKa3CKast
D. alpina, obpasyronme aBe cyornanst (3.58%). O6pasust D. c¢. vedenica TOCTOBEPHO
copMupoBaiy K1y, OJIM3KYI0 K HOMHHATUBHOMY TIOZBUJTY KaBKA3CKOH SIIIEPHILIBI.

C 1eJ1bI0 IPOBEPKH TUIIOTE3bI O MOHO(MIIETUYHOCTH KOMITIEKCa ObljIa TIOCTpoe-
Ha cxeMma (uoreneTnueckux orHomenui (MT/IHK) ¢ Brintoyennem mpencraBurenei
Darevskia (saxicola). Hykneorunasie mocienoBareibHOCTH D. alpina BOILA B OHY
knany ¢ Darevskia (saxicola), oopa3oBas enunyto cyoknany ¢ D. brauneri (5.34%).

Ha menuanHo# cetr ramotunos (cyt b) D. ¢. caucasica obpasyeT 1Be rario-
Ipynibl, 000COoOIeHHBIE IpYT OT JApyra Ha 52 3aMEHbl M COOTBETCTBYIOIIME JABYM
cyOknanaM Ha ¢uioreHerndeckoM aepese. [amtorunst D. c¢. vedenica OTCTOST OT
ramioTunoB D. c. caucasica Ha 85 3ameH. D. daghestanica nipeicTaBieHa TpeMs
raruiorpymnmnaMu, 000co0JIeHHbIMH JIpyT OT Apyra Ha 6—10 3amen. [TocienoBaresns-
HOCTH QJIBIIMKCKOH sepuiibl 00pasyroT JiBe Tariorpynisl (OTeaeHsl 23 3aMeHa-
MH), YTO COBIIQJaeT ¢ CyOK/IagaMu Ha cxeMe (PMIIOTCHETHYEeCKUX OTHOIICHHH (110
narabiM MT/IHK).

B ommume ot naHHBIX 10 cyt b, paznuuns mexay ramorunamua MCIR, B oc-
HOBHOM, TPEJCTaBJICHbI OJIHOMYTAllMOHHBIMHU Itepexonamu. Hanbosnee otaanenHoe
MOJIOKEHUE TIpOoieMOHCTpUupoBasia D. szczerbaki (u3 Darevskia (saxicola)). Ee ra-
wiotun otaenex ot D. alpina u D. c. caucasica mectbio 3ameHamu. Cpeu rnpezcra-
Butenel komiuiekca Darevskia (caucasica) Hanbonee 000COOJICHHOE MOJIOKCHUC
3ansuia D. c. vedenica. ITOT OABU/I OTCTOUT OT IPYIIIBI FAIUIOTUIIOB JareCTaHCKON
SIIEPHLIBI Ha [T 3aMeH. Jlpyrue mpecTaBuTeN KOMILIEKCa IEMOHCTPUPYIOT Clla-
Oyto nuddepennmanuio Mexay codoii (2-3 3amensr) mo MC1R. O6pamiaer Ha cedst
BHUMaHHE IOJIOKEHHE Ha CETH TallIOTHIIA FOKHOOCETHHCKHUX D. c¢. caucasica: oH
00ocobnen ot apyrux D. ¢. caucasica v BXOAUT B OAHY rarutorpymmy ¢ D. alpina.

Amnanu3 ASAP nokasai HaJu4Hue YeTKOTO pa3pbiBa MK 1y 3HAYEHUSIMHU BHY TPH-
1 MEXBHUI0BOI M3MEHYNBOCTH 10 reHy cyt b Ha ypoBHe 3HaueHuid JC69-nucranmi
ot 2 110 5%. Ha ypoBHe 5% ananu3 ASAP BbISIBUI ISTh TPy, COOTBETCTBYIOMIUX
UM D. alpina, voroocetnHckuM D. ¢. caucasica (coBMecTHO ¢ ocoObto u3 Kac-
capckoro yienssi, Ces. Ocerust), ceBepokaBkasckoit D. c. caucasica, D. c. vedenica
u D. daghestanica. Anaim3 ASAP, BoimonHeHHbI 110 Mapkepy MCIR, He BbIsiBII
yetkoro «barcoding gap». Ha ypoue JC69-nucranuuu 0.4% ASAP onpenennn nse
Ipynisl: B niepByto nonaiu D. alpina, D. c. caucasica u D. daghestanica, a B0 BTO-
pyto — TonbKo D. c. vedenica. Tloiqy4eHHbIEe JaHHbBIE CBHJCTEJILCTBYIOT B OJIB3Y
BHJIOBOI'O CTaTyca BEJCHCKOM slIepHuIbl. McciienoBaHue BBIIOIHEHO B paMKax roc-
3amanns 3MH PAH Ne AAAA-A19-119020590095-9.

YCTHbIN foknag
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NMAPHbIE OTHOLWEHWUA Y HEMIDACTYLUS PLATYURUS

M.O. AUAEHKO™, U.J1. OKLLUTENH?

"Nuuen npyu HaumoHanbHOM UccneaoBaTenbCkoOM YHMBepcuTeTe «Bbicluas wwkona
akoHOMUMKM», Mocksa; *mariad021020@gmail.com

2lllkona «MHTennektyan», Mocksa

The behaviour of Hemidactylus platyurus geckos during pairing

M.O. Didenko™, I.L. Okshtein?

"Lyceum at the National Research University «Higher School of Economics», 109240
Moscow, Solyanka str., 14a; *mariad021020@gmail.com

2School «Intellectual»; 121352 Moscow, Kremenchugskaya str. 13

The behavioral repertoires of young and adult males and females of Hemidactylus platyurus
(Schneider, 1797) were studied. The geckos were placed in 30 terrariums with sections
divided with a fence. Once every two weeks, the fence was raised for an hour, and then
lowered again. The interactions were recorded on cameras and subsequently decoded.
The experimental part was carried out for seven months. In opposite-sex pairing, the male
always dominates from an early age, but behaves aggressively, attacking the female (STR)
only in the very first interactions, while in subsequent ones he follows the female (WAT), and
touches her with his tongue (TF); almost all pairs demosntarted active vocal communication
(V). In most pairings, the male was not able to mate with the female, in other cases successful
mating was filmed, after which the female laid a clutch of eggs. The interaction of males is
most often accompanied by fights, while the females behave aggressively at an early age,
and almost do not interact during the adulthood. However, the magnifying pose (ABD) is
used by males and females only during the early age. Pairings with two males demonstrated
a more active vocal interaction than in females. At an early age, in several cases (both male
and female acted as a neighbor), one of the geckos died after an aggressive fight; injuries
were found on its body. In several pairings, the defeated and the winning geckos changed
roles. The behavior of geckos Hemidactylus platyurus in opposite-sex pairings contained
more behavioral acts than in the same-sex ones. We want to thank A. Tankova for important
practical assistance during this work.

«House gecko» — rpymma, B KOTOpYIO YCJIOBHO OOBEIMHEHBI YacTh BHUJIOB
npecMbIkaronuxcst u3 cemeiictea Gekkonidae. Bcee Bunpl, BXopsmme B rpymiy,
pacrpocTpaHeHbl B 30HaX C TPOMWYECKUM WM CYOTPOIHMYECKHM KIMMAaTOM B
HETIOCPE/ICTBEHHOH OJIM30CTH C YEIIOBEKOM.

Hamu m3ydeH crieKTp B3auMOJICHCTBHI Pa3HOIOJBIX M OJHOMONbIX nap Hemi-
dactylus platyurus, BBISIBICHBI pa3ivudsl B TOBEACHUM TeKKOHOB Hemidactylus
platyurus B HETIOJIOBO3PEIIOM U TTOJIOBO3PEIIOM BO3PACTE M B Pa3HBIX THUIAX MapHBIX
B3aUMOJICHCTBUI.

60 rekkoHoB Hemidactylus platyurus Bo3pactom 1-2 mecsia, Becom 0.3—0.5
rpamMM ObUIM pa3zeieHbl Ha Mapbl M MOCAKCHBI B HEOOJBIINE TeppapuyMsbl: opma
TeppapuyMa — Mpu3Ma C Tpanenueil B OCHOBaHUH, nepenHsis rpanb 20%x20 cw,
6okoBast 20x8 cM, 3amuss 20.0x12.5 cm. B menTpe TeppapuymMa pacrioiaraiach
MOJIHUMAIOIIASICS TIEPErOpoJiKa, TPU CTEHKH M JTHO TOKPBITHI MEJIKHM II€CKOM,
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TeppapuyM o0OpyaoBaH 00OrpeBOM. Y KaXKJOro IeKKoHa ObLia CBOs IOWJIKA U
kopMymika. Kak/iplii TeppapiyM CHUMAJICS OIMH Pa3 B JBE HEJEIH Ha MPOTSHKEHUN
Yaca, B JTHEBHOE BpEeMs, IPHU 3TOM IOJHMMAIACh NEPEropoKa, B KOHIE ChEMKH
IIeperopo/ika oryckanach 00paTHO. 3aycy B3auMO/ICHCTBUI BEIHCh HA TPOTSHKEHUN
BOCBMHU MecsIeB. Bce mapsl BrociencTBUM ObUIM pas3jiesieHbl Ha TPH TPYHIBI B
3aBUCHMOCTH OT MX Iojla (B CKOOKAax yKa3aHO KOJIMYECTBO YAauHBIX 3alHcei,
KOJIMUYECTBO Map): camel] — camertr (63, 7), camka — camka (82, 10), camer; — camka
(131, 13).

[Tpn oOpaboTke BHAEO BBHIIOJIHSAEMBIH KaXJIbIM T'€KKOHOM MOBEICHYECKHI
akt (ITA) ompenmemsuicss Juiss KaXIOW CEKyHIbl B3aWMOJEHCTBUS Tapbl, IOCIE
4ero rnocienoBarenbHOCTh 1A 3aHocmiiace B Tabmuiy Excel mist mocnemyromieit
CTaTHCTHYECKOW 00pabOTKH.

Bo BzauMoelcTBHSX Map CaMIOB OJUH M3 T€KKOHOB Ha MPOTSDKEHUH BCETO
Nepuosia ChbeMOK OCTaBajycsl rmobenureneM (Harajnan), Apyrol — IMo0eXICHHBIM
(orcryna, manukoBa). TobKO B OTHO# M3 CeMU Nap TeKKOHBI TOMEHSUIUCH POJISIMU
B II0JIOBO3PEJIOM BO3pACTE IOCIE TOrO, KakK OBIBUIMH MOOEAWTENb IOIMbITAICS
CIapuThcs C OBIBIIMM MOOekKAECHHBIM. [IA, ucrnonb3yeMble MOOCAMTENSIMH U
MOOEXKICHHBIMH, CHJIBHO pasziauyatorcsi. M3 necatd map caMoK B OJHOI 4acToTa
UCIIONb3yeMbIX TekkoHamu [TA coBmagana, a B Jpyrux JEBSITH — OJHA CaMKa
(moGeuresp) Hamaaa Ha APYTyo (Modex1eHHy0). B pasHomonbix mapax yacrora
UCIIONIb30BaHMsl caMKoW M camuoM [TA coBmanaior, 3a MCKIIOYEHUEM ITOIBITKH K
CIIapMBaHMIO WJIK CAMOT'0 CIIApPUBAHUS U NPOAOJDKUTEIBHOTO YKyca, HaOII01aeMbIX
TOJIBKO Y CaMIIOB, WJIU JIPOYKAHHUS — TOJIBKO Y CAMOK, YTO SIBJISIETCS SIBHBIM OTIIYHEM
OT OJHOMOJIBIX B3aumojelcTBuid. B 7 u3 13 pasHomomnbIx map HaOIOIaInch
CIiapMBaHMs pa3Horo xapakrepa. Bece 16 3aperncTpupoBaHHBIX CIIapUBAaHUN ObLIN
pasJesieHbl Ha yrnayHble (KOmyssiius Oblia) W HeyJauyHble (KOIYJSIMU He ObUIO).
VYna4HbIX OBLIO ISITH (B TPEX U3 HUX CAMKH CJICNAJIN 110 OJJHOH KIIaJIKE), 8 HeyIauHbIX
— OJMHHA/IATh. B cilyyae Heynauu camelr IbITaJICSl HAUTH BBIXOJ U3 TeppapuymMma,
HCIIONIB30BAII TOJIOC M COBEPIIA MHOTO Pa3HBIX JBIKCHUH XBOCTOM. [ cambIx
AKTHBHBIX B3aUMOJICHCTBHUI OBUIM COCTABJIEHBI CLIEHAPHH.

OxaszaJioch, 4To JUIsi FeKKOHOB M3 Ka)KI0TO THIIA ITap XapaKTepHBI OIpe/IeJICHHbIC
ITA B kaxaom Bospacte. To ecTh AJIsl TOTO, YTOOBI ONPEACIUTH MOJI MAJICHHKUM
IeKKOHaM, JIOCTaTOYHO IOCAJUTh WX B OAMH TEppapuyM M IOCMOTpPETh Ha
ucnons3yemsle [TA.

YCTHbIV Joknag
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CTENHASA rAAOIOKA (VIPERA RENARDI) B SANNOBEAOHUKE
«MPUBOJIXKCKAA NECOCTEIb»

A.H. HOBPONNIOE0B

[ocynapcTBEHHbIV NPUPOAHLIN 3anoBeaHuK «prBormKckas necoctenby, MeHsa;
a_dobroljubov@bk.ru

Steppe viper (Vipera renardi) in the «Privolzhskaya Lesostep» Nature Reserve
A.N. Dobrolyubov

«Privolzhskaya Lesostep» State Nature Reserve, 440031 Penza, Okrugnaja str. 12a;
a_dobroljubov@bk.ru

Steppe viper (Vipera renardi) inhabits one of the five sections of the «Privolzhskaya Leso-
step» Nature Reserve. On the territory of the protected area, snakes are distributed more or
less uniformly. Calculations of the number of vipers conducted in 2000 showed that it is ca.
0.9—-1.2 specimens per 1 km of the route. Currently, the population size of the steppe viperin
the «Privolzhskaya Lesostep» Nature Reserve has fallen significantly and is at a critical level.

TocynapcTBeHHbIN TPpUPOAHBIN 3arnoBeaHUK «IIpuBomKCKas jecocTemnsy, pac-
IIOJIOXKEHHBIN Ha roro-3anaje IIpuBomKCKoi BO3BBIIIEHHOCTH Ha Tepputopuu Ilen-
3eHCKOM 00acTH ObUT co3at B 1989 rozy ¢ 1esiblo cOXpaHeHHs ¥ BOCCTAHOBIICHHUS
YHUKQJIBHBIX CTETIEil CEBEPHOTO THIIA U THITMYHBIX JIECHBIX 9KOCUCTEM JIECOCTEITHON
30HB!I [IpuBOmKCKOI BO3BBIIEHHOCTH. Haxoaurces oH B mpejenax IIaBHOTO BOJO-
pazzaena mexxay Bomroit u JloHoM. 3an10BEAHUK SBIISETCS KJIACTEPHBIM U COCTOUT U3
ATy ydacTkoB. OquH n3 Hux «KyH4epoBcKas JIECOCTEIb) PacloiokKEeH Ha CThIKE
Tpex paiioHoB Kamemknpckoro, Kysuernkoro n Hesepkunckoro. OOmasi miomaib
yuactka — 1031 ra. «KyHuepoBckas jecocTenb» yHUKaJIbHA T€M, YTO CYXOH KIH-
Mar U CylnecyaHble MOYBbI CIIOCOOCTBYIOT MPOMU3PACTAHUIO PACTEHUH, KOTOPBIE TH-
MTUYHBI JUIS1 HACTOSIIIMX FOXKHBIX CTETIeH ¢ Ipeo0iaaHueM pesTMKTOBOTO 3JIaKa OBCe-
L[a MyCThIHHOTO. Penbed ydyacTka — 0CTaHIOBO-yBaJIMCTO-IPSIOBBII, CHIIBHO pac-
YICHEHHbIH NTyOoKnMu OaikaMu M oBparamu. [lepemnas BBICOT COCTaBISIET OKOJIO
60-70 m. Ero ceBepo-3amaiHasi U [IEHTPaIbHAS YaCTH MPEACTABIISIOT COO0H JICCHOM
MacCUB C OTJIEJIbHBIMU CEJIbCKOXO3SIMCTBEHHBIMH 3aJISKHBIMU TTOJIsIMU. FOro-Boc-
TOYHAsl 4YacTh TEPPUTOPHUU HA IUIAKOPE 3aHATA CTEINBIO C JOMUHUPOBAaHUEM pa3HO-
TPaBHO-ITyCTBIHHOOBCEI[0BO-Y3KOJIMCTHOKOBBUIBHON accOIMaluei.

VIMEHHO B 9THX YCJIOBHSIX OOUTAET PEAKHUH ISl PETrMOHA BUJT TPECMBIKAFOLIHXCS
— crenHas ragioka (Vipera renardi). B npenenax Ilen3eHckoii 06:1acTu 3TO BCero
JIMIIb BTOpasi TOYKA, Iie OTMeueH 3ToT Buj oduanodaynsl. [loatomy Teppuropus
3aroBe/HIKa UMEeT 03 COMHEHUs OrPOMHOE 3HaYE€HHE KaK pe3epBar JiIst COXpaHe-
HUS IaHHOTO PEJIKOTr0 BHJIA B OTHOM U3 CaAMbIX CEBEPHBIX TOUEK €ro apeaa.

B 2000 r. T1.B. ITaBnoBbIM ObUIM MPOBEIEHBI MapIIPyTHBIC YY€THl CTEITHOW
raJloKH Ha CTENH JIAHHOTO Y4acTKa 3aloBeJHHKa. B pesysbrare ObLIO BBISICHEHO,
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YTO 3MEH PACIPOCTPAHEHBI 110 CTeNu Oojiee WM MEHEee PaBHOMEPHO, KaKUX JIM00
PE3KO BBIPAXKEHHBIX «3MEHHBIX O4aroB» HE BBISABIEHO. TeM He MeHee, [0 HaIlUM
HaOJIIO/ICHNSIM B TIEPHOJI C TPEThEH JIeKa bl anpelisi U 0 KOHIA MepBOH JIeKa bl Mast
BCTPEUH CO 3MESIMH JJOBOJIHO YaCTO MPOUCXOAUIIN B MEPTBOIIOKPOBHOM OCHHHHUKE,
PAacIIOJIOKEHHOM B OCHOBAaHHMM CKJIOHA HIDKE ypoBHA crenu. K coxarneHuto, nocie
noxapa 2010 r. mpou30nITH CyIIECTBEHHbIE H3MEHEHNUS B COCTaBE PACTUTEILHOCTU
LIEJIOTO psijia OMOTOIIOB JIaHHOHM TEPPUTOPHH, B YACTHOCTH OCHHHHMKH B OOJBIINH-
CTBE CBOEM HOTMOIM, CMEHWICS M UX TpaBstHOW sipyc. COCHSKM Ha IOJKHBIX CKJIO-
HaX, IPOiJIeHHbIE CUIBHBIM HU30BBIM, @ MECTAMH U BEPXOBBIM M10XKapOM BBICOXJIU.
31ech 00pa30BANCH CIUIONIHBIC 3aBaJIbl U3 BHIIABIIMX CTBOJIOB JIEPEBHEB.

ITo nanueIM yueroB unciaeHHocTH (I1aBnos, 2001), B anpese B OBCSAHHULIEBOH
CTEIH OTMEYaNIoCh 1.2 K3 / KM, B KOBBIJIBHOM JIyT'OBOM CTENN YHCIEHHOCTh HEMHOTO
Mensle 0.9 3k3. / kM.

B nepuon ¢ 21 o 26 mast 2021 . HaMu OBUTH TPOBECHBI MapIIPyTHBIC YUYEThI
crenHoil ragroku. [Ipu aToM Mapuipyramu, o0mel npoTsHKeHHOCThIo 14 KM ObLin
OXBaueHbl Pa3JIMYHbIC OMOTONBI: OCHHHUK, Pa3HOTPaBHAs JIyroBasi CTEIb C PAKUT-
HUKOM PYCCKHM, OITyIIIKa IIMPOKOJIMCTBEHHOTO Jieca C IOMUHUPOBaHUEM J1y0a, rec-
YyaHble IPYHTOBBIE JOPOTH CPEAU CTENU. MapupyTsl IPOXOAUIUCH yTpoM ¢ 8 10 10
4acoB U BeuepoM rociie 17 yacos. B pesynbsrare 0610 yuteHo 0.1 9K3. / KM CTEIHBIX
rajok, 0.2 sx3. / k<M — BepereHHI 1 0.6 — NPBITKUX SIEPHIL.

Taknum 00pa3om, YUCICHHOCTh CTEITHO Ta/II0KM B HACTOSIIEE BPEMs HAXOIUTCs
Ha Ype3BBIYAHHO HU3KOM ypoBHE. Heo0X01muMo MpoBeieHue CHCTEMaTHIeCKOTO MO-
HUTOPUHIA COCTOSHUS YUUCIIEHHOCTH BU/JIA.

CTeHoBoe coobLieHne

K MICTOPUU OTEYECTBEHHOW FrEPNETONOIUN

n.B. AOPOHUH

3oonoruyeckuii MHcTUTYT PAH, CaxkT-INeTepbypr; ivdoronin@mail.ru

On the history of herpetology in Russia

.V. Doronin

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universitets-
kaya nab. 1; ivdoronin@mail.ru

As part of the celebration of the 100th anniversary of the establishment of the herpetology
department of the Zoological Institute of the Russian Academy of Sciences, a biographical
article about its second head, S. A. Chernov was published (Ananjeva, Doronin, 2020). His
herpetological collections are currently stored in scientific institutions of Russia (ZIN RAS,
PIN RAS), Ukraine (Museum of Nature at V. N. Karazin of Kharkiv National University),
USA (Field Museum of Natural History), Czech Republic (National Museum, Prague) and
Switzerland (Natural History Museum of Basel). Recently we successes to find Chernov’s
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collections in the Museum of the Gorsky State Agrarian University. They were used as a base
to writing the paper «To the knowledge of the herpetofauna of Armenia and the Nakhichevan
region» (1926). Before the Great Patriotic War Chernov had close scientific contacts with
L.B. Boehme and D.B. Krasovsky. The Museum of the Gorsky University also contains the
zoological collections of Krasovsky (a student of Boehme and S.S. Turov), a talented zoologist
who died during the repressions. Another previously unknown collection of Chernov was
found in S.M. Kirov Military Medical Academy; a series of Montivipera raddei was collected
in 1936 during an expedition along the territory of Armenia. The archive of the laboratory of
herpetology of the ZIN RAS contains a letter from |.S. Darevsky to Chernov, dated September
4, 1955. At the time of writing this letter, |.S. was an employee of the Institute of Zoology of
the Academy of Sciences of the Armenian SSR and also Chernov’s graduate student at ZIN
RAS. It is of significant value for studying the history of the formation of the herpetological
scientific school of the ZIN RAS and the discovery of natural parthenogenesis in rock lizards.

Jloknaj TOCBSIIEH paHee HeM3BeCTHbIM (aktam n3 Ouorpaduii psga orede-
CTBEHHBIX TepreTosioroB XX B.

B pamkax mpazgroBanus 100-yeTrs co AHSA yUPEKICHUS OTJCICHUS TePIETONO0-
run 3oonorunyeckoro uuctutyra PAH (3MH) Obuia onyonukoBana 6uorpaduyeckas
CTaThs 0 ero BTopoM 3aBeayromeM — Cepree Anekcanaposude YepHose (1903—-1964)
(AnanbeBa, loponnn, 2020). B Heil ObUI0 yKa3aHO, YTO €r0 TEPHETOIOTHICCKUE
cOOpHBI B HACTOSIIIIEE BpeMsI XPAHITCS B HayuHBIX yupexaeHnsx Poccun (3VTH PAH,
[IMH PAH), Yxpaunus! (My3eit mpupoas! XapbKOBCKOTO HAIIMOHAIEHOTO YHHBEPCUTE-
ta um. B.H. Kapasuna), CILIA (Field Museum of Natural History), Uexuu (National
Museum, Prague) u IlIBeiitiapun (Natural History Museum of Basel). B xozne pa6o-
ThI B My3ee [opckoro rocyapcTBEHHOTO arpapHOro yHHBepcuTeTa (T. BraankaBkas)
ObUTH HalIEHBI paHee HEeM3BECTHRIE cOOphI UepHOBA, IEPBOHAYAIBHO 3aMHICAHHEIC B
KOJIIeKIMI0 My3est OMONOTHH 1 Mapa3UTONIOrHU [OpCKOTo CenbCKOX03SHCTBEHHOTO
nHCTUTYTa. OHM TTOCTYKWIA OCHOBOH ISl HarmMcaHus cTaThi «K mo3HaHMIO repre-
toaynsl Apmennu u HaxuueBanckoro kpas» (Uepnos, 1926), omnyOnrkoBaHHO B
«Yuensix 3annckax CeBepo-KaBkasckoro nHcTuTyTa Kpaeseaenus». Kpome YepHoBa
B 3TOM HM3JaHUH ITyOIMKOBAJIUCH TaKKME M3BECTHBIE 300i0TH, Kak JI.b. beme, B.I'. T'en-
tHep, H.S. JJuanuk, C.U. Orres, I1.B. Teperntses, C.C. Typos u A.H. ®opmo3zos. B
JIOBOEHHBII lepuos y YepHoBa CI0KUIMCh TECHbIE HayuHble C¢BsA3U co JIbBoM bopu-
copuueM beme (1895-1954) u imurpuem bopucosrnduem Kpacockum (1908—1938).
B My3ee ['opckoro yHHBepCHTETa XpaHTCS U 300J0rHdeckne coopsr KpacoBckoro —
yuennka beme u Cepres Cepreesmua Typosa (1891-1975), TananTmBoro 300mo0ra,
PaCCTPENTHHOTO B TOBI CTAIMHCKHUX PETIPECCHH.

Eme ogan c6oper YepHoBa Obiti 0OHApy>KeHBI Ha Kadenpe 6monorun nMm. E.H.
ITaBnoBckoro Boenno-menunuuckoi akagemun M. C.M. Kuposa (BMA) — cepust
raaiok Montivipera raddei. 3men ObuTM KOJUTEKTHPOBAaHBI B 1936 T. B X0/e JKcIIe-
qunun 1o Tepputopun Apmennn. Ee manmmaropom Beictynun E.H. IlaBmoBckwid,
KoTopbiii mapamienbio ¢ 3VH padoran 8 BMA. Dta skcnequnus Obliia KPacOIHO
oIrcaHa OTHUM U3 ee yuacTHUKOB — Denopom Penoposudem TamprunemM (1903—
1980) (Tans13un, 1963, 1973).
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B apxuBe naboparopun repreronoruu 3MH xpanurcest mucemo Wnen Cepree-

Buua J{apesckoro (1924-2009) YepHoBy, naruposannoe 4 cenrsiopst 1955 r. Ha mo-
MEHT HallMCcaHus 3Toro nuckma JlapeBckuii 6611 coTpynHrKoM MHCTHTYTA 300510THH
AH Apwmsnckoit CCP u 3a0unbsiM acriupantom YepHoBa B 311He. Ono npeacrasnser
3HAUYUTENIbHYIO [IEHHOCTb JJISl H3yU€HHsI UCTOPUU CTAHOBJIEHUS FepIEeTOOTHUeCKON
HAy4HOM HIKOJIBI 300JI0TMYECKOTO0 NHCTUTYTA U OTKPBITUS €CTECTBEHHOIO MapTEeHO-
TeHe3a y CKaJbHBIX SIEpULL.

Uccnenoanue BoinoiaHeHo B pamkax roc3aganus 3MMH PAH No AAAA -A19-

119020590095-9.

YCTHbIV oknag

OUNOINEOrPA®UA U CUCTEMATUKA ALLEPULl POOA
LACERTA (LACERTIDAE: SAURIA) HA KABKA3E U
CONPEAEJIbHbLIX TEPPUTOPUAX

M.A. JOPOHUHA', N.B. JOPOHUH'™, C.A. TYKOHUHA?, K.10. TIOTUEBS,

N.®. MABAHAEBAY, K.[1. MUNIbTO', A.B. BAPABAHOB'

'3oonoruyeckuin HcTUTYT PAH, CaHkT-lMetepbypr; *ivdoronin@mail.ru
2IeH3eHCKUI rocyAapCTBEHHbI YHUBEPCUTET

SKoMnneKkcHbIN Hay4YHo-nccnegoBaTenbckuil MHCTUTYT uM. X. U. M6parnmosa PAH, Mpo3HbIi
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Phylogeography and systematics of the green lizard genus Lacerta (Lacertidae: Sauria)
in the Caucasus and the adjacent areas

M.A. Doronina’, .V. Doronin’, S.A. Lukonina?, K.Yu. Lotiev?, L.F. Mazanaeva®,

K.D. Milto', A. V. Barabanov'

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universi-
tetskaya nab. 1; *ivdoronin@mail.ru

2Penza State University; 440026 Penza, Krasnaya str. 40

3Kh. Ibragimov Complex Institute of the Russian Academy of Sciences; 364051 Grozny,
Staropromyslovskoe highway, 21a

“Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a

We report the results of the phylogenetic analysis based on 285 sequences (COl, cyt b,
beta-fib intron 7) from 184 specimens of L. agilis, L. media, and L. strigata. We investigated
the phylogenetic relationships for all currently recognized subspecies of L. agilis. Accord-
ing to our data, only two genetically distinct subspecies of L. agilis (L. a. boemica, L. a.
exigua) occur in the Caucasus area. Lacerta a. ioriensis and L. a. boemica form a single
clade. Lacerta a. exigua colonized the highlands of the Central Caucasus via the two dif-
ferent ways: southwards from the Ciscaucasian Plain and northwards from Transcaucasia
through the mountain passes. The specimens with anomalies in the external morphology,
borrowed mtDNA and heterozygous alleles of the nDNA gene fragments, as the result of
hybridization between the subspecies, were recorded in syntopic populations of L. a. boem-
ica and L. a. exigua. No interspecific hybrids between L. agilis and L. strigata were found
in the seven studied syntopic and sympatric populations of these species. The sequences
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of L. strigata form two poorly differentiated clades: North Caucasian and Transcaucasian
(including Abkhazia). Lacerta media specimens from the northern limit of its distribution in
the North Caucasus and Western Transcaucasia were genetically studied for the first time.
We propose a new phylogeographic scenario of L. media dispersal: from the eastern part of
the Armenian Highland and Northern Zagros to the central part of the Armenian Highland,
onward to the Greater Caucasus.

Bompoc ¢uinoreorpadgun u cucremMaTHky npejacTaBuTeneil poga Lacerta BuI3bI-
BaeT BHUMAHME U CIIOPHI MEXIYHAPOAHBIX KOJUIEKTUBOB IEpHETONIOTOB, IPU 3TOM
Tepputopusi KaBkaza — 0JHOro U3 LEHTPOB BUJOBOTO U BHYTPUBUIOBOIO Pa3HO-
00pa3usi 3eJEHBIX SIIEPHUI], OcTaeTcs ciabo OXBauCHHOW COBPEMEHHBIMH HCCIIE-
noBaHusiMH. Tak, B cutyanmn ¢ L. agilis nccieoBaHnsl B PErHOHE HE MOIYYHIN
pasButus nocie pador C. A. Kansbunoit-Xay¢ c¢ coaBropamu. B Hamem ananuze
ucrions3oBano 285 nocnenosarensaoctu (COI, cyt b mT/IHK 1 beta-fib intron 7
sJIHK) ot 184 k3. Tpex BunoB — L. agilis, L. media u L. strigata.

BriepBeie Ob11 TpoBe/ieH (DUIIOTeHEeTHYECKU I aHAIN3 BCEX BAJIMAHBIX Ha JIAHHBINA
MOMEHT ToABHIOB L. agilis; caenan BbIBOJ (B TOM 4Yuciie ¢ nmomolnsio «Barcoding
Gap» ABGD u ASAP), uro npbITKas simepuna npejcrasieHa Ha KaBkase TOIBKO
IByMsi (popmMamu, KOTOpbIE COOTBETCTBYIOT CTaTrycy mousuna — L. a. boemica n
L. a. exigua. Ilpu 3ToM nipencraButenn ooenx (Gopm BbIsiBICHBI Kak Ha CeBepHOM
Kagkaze, Tak u B 3akaBkazbe (L. a. ioriensis obOpa3oBayia enuHyro Kiaxay ¢ L. a.
boemica ¢ MeXTIONYIAIMOHHON TACTAHIIUCH).

Jlnst MUTOXOHJPHAIIBHBIX MapKepoB pa3Hble MeTonbl pekoHcTpykuun (ML n
BA) nmaior pasinyuHy0 TOMOJIOTHIO (DMIOT€HETHYECKUX OTHOIICHWH: Ha BHJIOBOM
JepeBe mepBoi obocobsercs mubdo L. a. boemica, mubo L. a. bosnica.

L. a. exigua npoHukia B Beicokoropbs Llentpansnoro Kaskasza xax ¢ ceBepa —
¢ paBHuH IIpenkaBka3sps, Tak U ¢ ora — U3 3aKaBKa3bs 4epe3 TOPHbIEC IEPEBaIbL.

Ha reppuropun CraBpononbckoro kpast 1 Kadbapauno-bankapuu oOHapyKeHb
CHUHTOIIMYHbIC NONyJsiuuu L. a. boemica n L. a. exigua ¢ Npu3HaKaMHu UX THOpH-
JU3alul — OCOOM C aHOMAJIHMSAMH BO BHEUIHEH MOpQOIIOTrHH, 3aUMCTBOBaHHOU
MT/IHK 1 rereposurorasiMu auensmu ¢pparmenta rena s {HK.

[MocnenoBarenbHocTH L. strigata oOpasyioT aBe ciado andepeHpoBaHHbIC
KJ1aJ[bl — CEBEPOKABKA3CKYIO M 3aKaBKa3CKYI0; B TIOCJIEIHIOIO BOLIIA U 0COOb 13 AO-
Xa3uu. B ceMy N3y4eHHBIX CHHTONMYHBIX ¥ CUMIIATPUYHBIX NOMYISIMsX L. agilis n
L. strigata TeHeTHYECKHE IPU3HAKN MEXBHIOBON rHOpUAN3AMN HE OOHAPYIKCHBI.

W3ydensl paHee HEHCCIIEAOBAHHBIM MOMYIALUsIM L. media Ha ceBepHOW Tpa-
Hune apeasa B npenenax Ceseproro Kaskasa ([larecran) u 3anagHoro 3akaBKasbs
(Kpacrnomapckuii kpail), pacCcTOsIHUE MEX/Ty KOTOPBIMH I10 MPSIMOH COCTABIISICT IIPH-
MepHO 850 kM. Mexay HUMU U NOMYJSLUSIMU C LEHTPAIBbHON YyacTu APMSIHCKOTO
HAaropbs OTCYTCTBYET 3HaUMMas TeHeTUYeCKasl AUCTaHLUs, YTO MOXKHO HHTEPIPETH-
pOBaTh Kak CBUIETEILCTBO OBICTPOTO PACCEIICHUS BU/IA C IOTa B JIBYX HAIPABICHUSAX
B 00xox I'maBHoro KaBka3sckoro xpedra. OHaKo, HeJlb3sl HCKIIIOYATh M CYIECTBO-
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BaHME €MHOW LIMPKyMKaBKa3CcKoi yacu apeana. OHa MOIVIa PacracTbCsi BO BpeMsi
MOCJICIHETO JISTHUKOBOTO (IISIIIMAIBHOT0) MakcuMyMa (0Koj1o 22 ThIC. JIET Hazan),
160 cpopmupoBarhes (BTOpUUHO?) B KCEPOTEPMUUECKHUIT TIEPHO/] TOJI0IIEHA (OKOJIO
4.5-2.5 ThIC. JIET Ha3a/l) W pas3leNIUThCS B CBSI3U C MOClenytoneil Oopeaau3amnuen
KIIMMara.

[epBbiME B mpouiecce ¢uiioreHesa L. m. media BbIACISIOTCS MOIYJSIIN BOC-
TOYHOM yacTH ApMsiHCKOTO Haropbst 1 CeBepHoro 3arpoca. B nanmpHeiiem mnpouc-
XOJMUT 000CcO0IeHNEe TTOMYJISIIMI LIEHTPaIbHOW YacTH APMSHCKOTO Haropbs u boib-
moro KaBkasa, a Ha 3aBepiuatoiiem stare — LleHTpanbpHoro 3arpoca 1 BOCTOYHON
yacti Masoasnarckoro Haropbsi. [losydeHHble TaHHBIC HE MOAJCP)KUBAIOT paHee
MIPE/ITIOKEHHBIN CIIEHApUil pacceJIeHUs] HOMHHATUBHOTO TIOJIBUJIA CPEIHEH SIlepu-
bl ¢ Manoa3uarckoro Haropbsi (AHaTOJIMK) Ha BOCTOK M CEBEPO-BOCTOK. B3amen
€ro Mbl paccMarpuBaeM IMPOTHBOIIOJIOKHOE HANpaBIeHHEe — C BOCTOYHOM 4YacTu
ApmsiHCKoro Haropbsi U CeBepHOro 3arpoca (311ech ke 00MTaIOT MPECTaBUTENN He-
CKOJIBKHIX KJIaJ1) Ha CEBEp, 10T U 3arajl.

HccnenoBanue BoInosHEHO B pamkax roczaganus 3UIH PAH Ne AAAA - A19-
119020590095-9 n npu ¢punHaHcoBoit noaaepxke rpanros PODOU 19-04-00538.

YCTHbIV oknag

®OPMUPOBAHUE TEKCTYPbI KOXWU U OPYITUX
MOP®OJIOTMYECKUX NMPU3HAKOB B XOE PA3BUTUA
RANA ARVALIS NILSSON, 1842 (AMPHIBIA, RANIDAE)

T.H. QYUCEBAEBA*, U.U. APUDYITIOBA

WHcTutyT 300norumn Pecnybnuku KasaxctaH, Anmatsl; *dujsebayeva@mail.ru

The formation of the skin texture and other morphological features during development
of Rana arvalis Nilsson, 1842 (Amphibia, Ranidae)

T.N. Dujsebayeva*, LI. Arifulova

Institute of Zoology of Republic of Kazakhstan; 050060 Almaty, Al-Farabi pr., 93;
*dujsebayeva@mail.ru

We described a formation of skin texture and some other features during metamorphosis
of Rana arvalis from the Markakol Depression (Southern Altai, Eastern Kazakhstan). We
carried out the observations from stage 26 of the development (hindlimb bud appearance)
to the expansion of the juveniles on land in the subalpine pond (2000 m asl). In parallel,
the larvae from stage 39 (fully developed hind limbs) to the end of the metamorphosis were
described in the lab. The number of the larvae and metamorphosed specimens studied in
nature was 239. Under lab conditions, 20 larvae were housed in 2 cuvettes, 10 sp. / 3 liters of
water. The elements of the skin texture appeared initially in the form of a pattern and became
distinguishable at stages 39—40. By this time, the hind limbs completed their development,
and the skin covering the forelimbs became thin and transparent. The breakthrough of the
forelimbs and reduction of the tail occurred at stages 41—44. The body position acquired
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«froglike» features with the orientation at 20-30° to the substrate. Dark stripes and spots
on the back have transformed into dorso-lateral folds and tubercles, initially visible on the
posterior back. At the final stages of metamorphosis (45-46), the skin texture was easily
identified in both morphs — striata and maculata. The formation of the definitive skin texture
(stages 40—46) lasted 5-9 days, and its completion corresponded to the expansion of the
juveniles on land. The problem of the polymorphism of the back pattern in R. arvalis needs
further study. Our observations allow to consider the form maculata as dominant in the adults
at higher altitudes, Seemingly, it is more adaptive to instability of subalpine reservoirs of the
frog reproduction in the Markakol Depression.

IIpeBpaiieHre KOKHOTO TMOKPOBA TOJIOBACTUKA B KOXKHBIM MOKPOB B3POCIIOH
ampubun — OaHO M3 MIABHBIX COOBITHII MeTamopdosza. TekcTypa koxu amdu-
6mii (60pomaBKK M MAPOTHIBI ka0, OYTOPKH M CIIMHHO-O0KOBBIE CKIIQAKH JIATYIIEK
u mpodee), popmMupyercs, IIIaBHBIM 00pa30M, CKOIUIEHHSMH KPYITHBIX OEITKOBBIX
(cepo3HbIX) U Menkux ciam3UCThIX kene3 (Delfino, 1991). Cekper mepBbIX urpaet
BaXHYIO POJIb B CO3JJAHWN BOAOHETIPOHUIIAEMOTO Oaphepa B KO)KE HA3€MHBIX BHIOB
(Fedotovskikh et al., 2020).

DopMupOBaHHUE TEKCTYPHI KOKH M CTAHOBJICHHE HEKOTOPBIX JPYTUX MPU3HAKOB
(TIPOPBIB MEPEAHUX KOHEYHOCTEH, M3MEHEHHE MOJIOKEHHUS Telia) B Xo/ie MeTaMopho-
3a OBUIM OMMCAHBI y OCTPOMOPIOH JIATYIIKU, Rana arvalis Nilsson, 1842, nu3 Map-
Kakoyibcko kotinoBuHBI (FOkHbIN Antaii, Bocrounsni Kazaxcran). Habmronenus
TIPOBOIMIIY C 26 cTaauu pa3BUTHsI (MTOSIBIICHUE TIOYEK 3aJHIX KOHEYHOCTEH) 110 BBI-
XO0JIa CETOJIETOK Ha CyIIy Ha BogoeMe cybanbnuiickoro mosica (2000 M Hax ypoBHEM
MOPsI) U TIapajuienbHo, ¢ 39 cTaanun (TTOTHOCTHIO Pa3BUTHIC 33 IHUE KOHEIHOCTH) JI0
oKoHYaHMs MeTaMmopdo3a, B maboparopuu (cramuposka mo Gosner, 1960). Kommue-
CTBO OINMHUCAHHBIX JMIYUHOK ¥ METaMOP(O3HBIX 0coOel B MpUpoe cocTaBmio 239
ocobeii. B maboparopubix ycmoBusax 20 THYMHOK OBUIH pa3MEIIeHB! B ABYX KIOBe-
Tax npu miotHoctd 10 ocobeii / 3 11 BOIBI M TeMIleparype BOAbI OJIM3KOH K TAKOBOM
€CTeCTBEHHOT0 BogoeMa. HalmoneHus 3a TMYNHKAMA B TIPUPOJE TPOBOANIH KaXK-
nple 2 mHSA, B 1a00paTopuu — KakIple 2 Jaca, XpOHOMETPpHUpyYs Bce coObrtus. [pn
OBICTPBIX M3MEHEHHSIX HaONONEHU B TaOOpaTOpUH OCYIIECTBISIA OECIIPEPHIBHO
JI0 TIOSIBIICHUSI HOBBIX MOpP(OIOrndecknx npusHakoB. ONucaHusi COCTABISUIN MPU
BH3YaJIbHOM OCMOTpPE TOJIOBAaCTHKOB M ¢ momomisio omHOoKymsipa MBC-10. Ilo 3a-
BEPILICHUH UCCIIeNOBaHNS aM(pUOHH OB BO3BPAIICHBI B IPUPOLLY.

DJeMEeHTHI TEeKCTYpPbhI KOXXH MPOSBISUINCH TEPBOHAYANBFHO B BHIE PUCYHKA U
CTAaHOBWJINCH Pa3IMIUMBIMH Ha cTagusax 39-40. PucyHok npeactaBisi coboii Tem-
HBIE TIPOJOIBHBIC CTUHHO-OOKOBBIE TTOJIOCHI M TPYIIITBI TEMHBIX IISITEH MEKAY HUMU
1 Ha Ookax TynoBuia. K 3ToMy BpeMEHHM 3aBepIIaiyd CBOE Pa3BHTHE 3aHHE KO-
HEYHOCTH, a KOXa, TOKPBIBAIOIIAs MEPeIHNE KOHEYHOCTH, CTAHOBIIIACH TOHKOW U
npo3paunoii. Ha cranusx 41-44 npoucxoauiiu OCHOBHBIE COOBITHS MeTamopgo3a:
MIPOPBIB TIEPETHIX KOHEIHOCTEH, PEIYKIUS XBOCTA, a TIOJIOKECHNE TeJa IprodpeTa-
JI0 TUIWYHO «IATYIIaYbi» YePTHl C OPHEHTAIINEH OCH TyJoBHIIA mmof yrimoM 20-30°
K TIOBEPXHOCTH cyOcTparta. B 3TOT meprox TeMHBbIe OIOCH | MATHA TPAaHC(HOPMH-
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pOBaJKCh B CIIMHHO-O00KOBBIC ckiajaku (dermal plicae) u Oyropku, 4To MmOHaYaIy
ObUIO 3aMeTHee B 33JIHEH 4acTH CHHMHBL Ha 3aKIIOYMTENbHBIX CTaAUSX METaMop-
¢do3za (cragun 45-46), Korna XBOCT PEAYLHMPOBAJICS JI0 NIEHbKA U MUTMEHTHPOBAH-
HOTO IIpama, 00pa3zel] TEKCTYPhI KOXKH ONPEEIISUICS C JIETKOCTBIO sl 00euXx Mopd
— striata (monocaras) u maculata (nstHucrasi). [lo Bpemenu, 3aBeplieHe pa3Bu-
THSI TEKCTYPBI KOXKH COOTBETCTBOBAJIO 3aKJIIOUUTEIBHBIM CTaIUsIM MeTamMmopdo3a 1
BBIXO/ly CErojeTOK Ha CyIly. DTOT Mpolecc MPOoTeKal MapajiesIbHO ¢ pelyKiuen
XBOCTa, Pa3BUTUEM KOHEYHOCTEH, TpaHCOpMaLUeH JbIXaTeIbHOW CUCTEMBI U T10-
SIBJICHUEM JPYTHX MTPU3HAKOB, 00ECIIEUNBAIOLIMX YCIIEX CYIIECTBOBAHUS B3POCIBIX
amdubuit Ha cyme.

BpemenHble paMku (pOPMUPOBAHMS U IPOSIBIICHHSI BHEITHUX MOP(OIOTHUECKUX
NIPU3HAKOB y R. arvalis, BKIItOYast 3JI€MEHTBI TEKCTYpbl KOXKH, BapbUPOBAJIN Yy pa3-
HBIX 0CO0EI: MEX/y HauaIoM UJICHTU(HUKALMH epeTHUX KOHSUHOCTEH 110J] KOXKen
Y IPOPBIBOM 00eUX NepeJHuX KoHeuHocTed (craanu 39—41) — 2—4 cyTok; Mexay
BBIISTYMBAHUEM MEPETHUX KOHEYHOCTEH MO KOXKeW M BBIXOJOM IEPBOI neperHen
koHeuHoCTH (cTamun 41-42) — okoio 12 yacoB (y Bcex 0Co0ei); MEKITy BBIXOIOM
JICBOY U CJISJIOM IIPaBOii iepenHux KoneuHoctei (B 10% ciyyaeB — B 00paTHOH 110-
cienoBarebHOCTH) (cTaaus 42) — ot 1 vaca 110 3 cyToK, darie 6—12 4acoB; Mex Iy
TIOSIBJICHUEM BTOPOH IepeaHeil KOHEUHOCTH U (DOPMUPOBAHUEM «JISATYLIAYbEH» I110-
canku (craanu 42-43) — 1-3 cyTOK; MeX/y Ha4ajoM pelyKIUH XBOocTa (MCKPHB-
JICHWE BEPXYILUKH) U €ro MOJIHBIM HCYe3HOBeHHEM (ctamuu 43-46) — 3-5 cyTok;
MEXX/y NOSIBIICHHEM PUCYHKA Ha KOKe U (POPMUPOBaHHEM J1e(DUHUTUBHOMN TEKCTYpBI
(craguu 40—46) — 5-9 cyTOK.

B xone HaOmoneHunit OB OTMEUEHBI eIMHUYHBIE (DaKThI OoJiee 3HAYNTEIBHOTO
YCKOPEHUSI WJIN OTCTABaHUS B IPOSIBIICHUN MOP(POIOTUUECKUX PU3HAKOB.

JlanbHeiiero u3yueHuns 3aciay’kKMBaeT BOIPOC O NOIUMOP(U3ME PUCYHKA CIH-
HBl Y R. arvalis n daxTopax, onpenessiioluX COOTHOIIEHHE pa3HbIXx Mopd. Harmm
HaOmonennst Ha FOxHOM AuiTae 1mo3BoJISIIOT paccMmarpuBarh (opmy maculata kak
JOMMHUPYIOIIYIO BO B3POCIIOM COCTOSTHMM Ha OOJIBIINX BBICOTAX, YTO PACXOIUTCS C
naHHbIMU B. A. SIxosnesa (1986) no ILlentpansaomy Anraro. C 0HOIH CTOPOHBI, ITO-
BBIIIICHHOE COZIEP)KaHUE reMOIIOONHA B KPOBH JISITYIIEK MOP(BI striata cBs3bIBaIN
C Jyulled ajganrtanuei K ycnousMm runokcuu (Bepmwmnun, 2007). C apyroii cro-
POHBI, MSITHUCTBIE 0COOM OBbICTpEE MPOXO/T JIMUMHOYHOE PA3BUTHE M 3aBEPIIAIOT
MeTaMopdo3, 4TO UMEET 0c000e 3HAYCHHE B YCIOBUIX KOJICOAHUS U MEPEChIXaHUs
BomoemoB (Mmienko, 1978). He uckitoueHO, 4T0 HECTAOMIBHOCTD PEKMMA MEITKHIX
BOJIOCMOB pa3MHOKEHUsI R. arvalis B cyOabIUACKOM 1osice MapKaKoJIbCKOH KOT-
JIOBHMHBI, 3HAUUTEIbHOE MaJCHUE UX YPOBHS HJIU IOJIHOE NEepEeCchIXaHue yxke K ce-
peIvHE JIeTa SBISIOTCS OAHOW U3 MPUYMH NPeo0aaanust 371eCh B3pOCIIBIX JISTYIIEK
Mopdsl maculata.

YCTHbIV Joknag
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PUNTOTEHETUYECKOE NOJIOXXEHUE RANA MONTIVAGA
SMITH, 1921 " KOMMEHTAPUN NO CUCTEMATUKE
NArywEekK POOA ODORRANA ®AYHbl AHHAMCKUX TOP
(AMPHIBIA: RANIDAE)

A.C. BYBPOBCKAA™, HF'YEH BAH TAH?, H.A. NOAPKOB'?

"Bronornyeckuii pakynsteT MOCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
nmeHn M.B. JlTomoHocoBa; *a.s.dubrovskaya@yandex.ru

20T1gen coxpaHeHns BUAoB HauvoHanbHoM HEKOMMEPYECKOM opraHn3aummn «3awmnTum UKy
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3CoBmecTHbIN Poccuniticko-BbeTHamckuii Tponuyeckunii Hay4Ho-MCcCnenoBaTeribCKUii U TEXHOMO-
rMyeckum LeHTp, XaHon, BoeTHam

Phylogenetic placement of Rana montivaga Smith, 1921 with comments on taxonomy
of odorous frogs of the genus Odorrana from the Annamite Mountains (Amphibia:
Ranidae)

A.S. Dubrovskaya', Nguyen Van Tan? N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *a.s.dubrovskaya@yandex.ru

2Department of Species Conservation, Save Vietnam’s Wildlife, Ninh Binh, Ninh Binh, Vietnam
3Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

The odorous frogs of the genus Odorrana Fei, Ye et Huang (Anura: Ranidae) presently
encompass 61 species inhabiting fast-flowing streams and rivers in montane tropical and
subtropical forests of East and Southeast Asia. Taxonomy of this group is challenging due
to the abundance of morphologically cryptic or highly similar species and the long history
of taxonomic confusion and misidentifications (Bain et al., 2003). We examined morpho-
logical and molecular variation of three frog species from mountains of Eastern Indochina.
Rana montivaga was described by Smith (1921) from the Langbian Plateau in southern
Vietnam and is a poorly known forest-dwelling mainly terrestrial species. In previous classi-
fications this species was attributed to the genera Rana sensu stricto, Hylarana, Sylvirana
or Bamburana (Frost, 2021); however its phylogenetic position has never been assessed.
Two morphologically similar species have been described from the Central Annamites:
Huia absita Stuart et Chan-ard (2005) from Laso and Rana gigatympana Orlov, Ananjeva
et Ho (2006) from Vietnam; presently both taxa are classified as valid species within the
genus Odorrana (Frost, 2021). We assessed phylogenetic position of 13 specimens of the
abovementioned three species of frogs based on mtDNA fragment including partial 12S
rRNA and 16S rRNA gene sequences with a total length up to 2658 b.p. Phylogenies were
reconstructed using MrBayes 3.2.2 (Bl) and IQ-TREE (ML). Sequences of 52 specimens
representing 41 nominal species of Odorrana along with representatives of other Ranidae
genera were downloaded from GenBank and used as outgroups. Morphological variation
was assessed based on 33 morphological characters for 57 specimens of all three species
from the ZMMU herpetological collections. All three species group in a well-supported
clade within the genus Odorrana with O. montivaga forming a sister lineage with respect
to a clade joining O. absita + O. gigatympana. Genetic distance between O. absita and
O. gigatympana is very low (p-distance < 0.2 %) and doesn’t reach the species-level of dif-
ferentiation. Morphological analysis also failed to reveal differences between the specimens
of O. absita and O. gigatympana, while O. montivaga was clearly distant from them in the
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morphospace. Our study suggests that: (1) The three terrestrial frog species O. montivaga,
O. absita and O. gigatympana form a well-supported clade within the genus Odorrana, (2)
Odorrana montivaga is confirmed as a valid species based on both molecular and morpho-
logical analyses, (3) Odorrana gigatympana likely represents a subjective junior synonym of
O. absita. Our study further highlights the importance of integrative taxonomy in the studies
of diversity of the genus Odorrana. The study was carried out with support from the Russian
Science Foundation (RSF grant 19-14-00050).

JIsrymiku pona Odorrana Fei, Ye et Huang (Anura: Ranidae) ceroaus nacuu-
THIBAaIOT 61 BUIOB, OOMTAIONINX B TOpax, OBICTPO TEKYIINX PEKax W Py4bsiX B CyO-
TPOTIMYECKUX U TPOMMUYECKUX perrnoHax Boctounoit u FOro-Boctounoit A3uu. 310
OJTHA M3 Han0oJIee CIIOKHBIX B TAKCOHOMHUYECKOM OTHOILICHHH TPYIII cemericTBa Ra-
nidae: MHOTHE W3BECTHBIC BU/BI SBISIOTCS KPUNITHUECKUMH, T. €. THIOXO OTIHIUMBI
IpyT oT apyra mopdornorudecku (Bain et al., 2003), a BumoBoe pasHoobpasue poaa
B IIEJIOM MO-TIPEKHEMY OCTAETCS HEZOOIICHCHHBIM.

Mbl uccienoBaid MOp(OIOruYecKyr0 M TeHeTHuecKyro auddepeHnnanmo
Tpex BWIOB Jsryiiek u3 Bocrounoro Munokuras: Rana montivaga Smith (1921),
Odorrana absita (Stuart et Chan-ard, 2005) u Odorrana gigatympana (Orlov, Anan-
jeva et Ho, 2006). Rana montivaga 6buia onucana M. A. Cmurtom (Smith, 1921) ¢
Jlamarckoro 1uiaTo, T. €. U3 IKHOW 4acTH AHHaMCKHX rop Ha tore BeetHama. D10
JIECHOM Ha3eMHBIN BUJI, KOTOPBIM pa3HbIe UCCIIEN0BATENN OTHOCUIIN K pojaM Rana
sensu stricto, Hylarana, Sylvirana wim Bamburana (Frost, 2021). Ero ¢punorenern-
YeCKoe MOJOKEHUE OCTAeTCsI HEeM3BECTHBIM. V3 IeHTpanbHON YacTH AHHAMCKHX
rop B Jlaoce m BreTHame ObUTO OMHMCAaHO HECKOIBKO MOP(OIOTHIECKH CXOIHBIX
MIPEUMYIIIECTBEHHO HA3eMHBIX BUAOB paHui. Tak Huia absita Stuart et Chan-ard
(2005) 6bu1a onucana u3 KOxuoro Jlaoca, a Rana gigatympana Orlov, Ananjeva et
Ho (2006) u3 nentpansHoil yactu Bretnama. CeronHsi 00a BHAa OTHOCST K POIY
Odorrana (Frost, 2021).

Mer1 uccnenoBanu u3meHunBocTh Gparmenta MTIHK (renst 12S u 16S pPHK
obmrelt mHOM 10 2658 m. 0.) ams 13 3K3eMIUISIPOB YIIOMSHYTHIX BBIIIE BHJIOB.
Brinenenue JIHK, TP u cekBeHnpoBaHUE MPOBOAMIN MO CTAHAAPTHBIM METOAM-
kaMm. J[yst cpaBHEHHS MCIIONIB30BaHbI 52 mocienoBarenbHocTu 41 Buna Odorrana n
npyrux npexacraBureneil Ranidae u3 I'enbanka. OUIOTeHNI0 PEKOHCTPYUPOBAIH B
nporpammax MrBayes 3.2.2 (BI) u IQ-TREE (ML). Taxxe uccienoBana mopgoso-
rudeckas audpepeHnanus 3TUX JAryiex mno 33 MopHoMeTprHUeCKUM ITPpU3HAKAM
JUIst 57 K3EeMIUISIPOB M3 LEHTPAIbHOW U IOKHOW yacTell BreTHama M3 KoJUIeKIui
3MMI'Y.

B nosnyueHHoii (uiioreHun Bce TPU BHIA 00pa3ylOT XOPOILIO-TIOICPKAHHYIO
knany BHyTpu poaa Odorrana. Ilpu atom O. montivaga GpopMHUpyeT CECTPHUHCKYIO
TpyMITy TI0 OTHOIIEHHIO K o0senuHennto O. absita + O. gigatympana, IpudeM Te-
HeTndeckas: AuppepeHranusi MexIy IByMs MOCISIHUMH TaKCOHAMU HE JIOCTH-
raet BuI0Boro ypoBHs (p-auctanius < 0.2%). Mopdonorudeckas nuddepenina-
uust mexny O. absita u O. gigatympana Taxxe He BbISIBICHA. MBI MOXKEM CHETaTh
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cneayromue BeiBonbl. (1) Hazemusie Bumbl nsrymek O. montivaga, O. absita n
O. gigatympana siBnsitotcst wieHamu pona Odorrana, Tae o0pasyroT XOpouo 000co-
Onennyto kiany. (2) BugoBas camocrositenbHoCcTh O. montivaga TIONTBEPKAACTCS
KaK MOP(OJIOTHUCCKUMHU, TaK U TCHETHYCCKUMHU aHHBIMH. (3) Bumosas camoctos-
TenbHOCTh O. gigatympana He TOATBEP)KIAETCSI, TOT BU Mbl pacCMaTpyuBaeM Kak
mitaammid cuHonuM O. absita. Haie viccieoBanie Noq4epKUBacT BaKHOCTh HHTE-
IPaTHBHOTO MOAXO0/a B HCCIICOBAHUIX CHCTEMATHKU M PACIIPOCTPAHCHHSI BUOBBIX
KOMIUTEKCOB pona Odorrana.

HccrienoBanre BBIMOTHEHO MPH MOIACpKKe Poccuiickoro HaydHOro (oHma
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

CTeHoBoe coobLieHne

TAKCOHOMUYECKAA NYTAHULUA U PACNPOCTPAHEHUE
«BOJIbLUEYXUX» BUOOB NANYWWEK POOA ODORRANA B
MHOOKUTAE (AMPHIBIA: RANIDAE)
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Taxonomic confusion and species distribution in the «large-eared» odorous frogs
of the genus Odorrana from Indochina (Amphibia: Ranidae)

A.S. Dubrovskaya', Nguyen Van Tan? N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
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2Department of Species Conservation, Save Vietnam’s Wildlife, Ninh Binh, Vietnam

3Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
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The frog genus Odorrana remains one of taxonomically the most challenging groups of Asian
amphibians. With at least 61 currently recognized nominal species distributed in subtropical
and tropical areas of East and Southeast Asia, taxonomy of this genus is complicated due
to the wide occurrence of morphologically cryptic species numerous misidentifications in
earlier studies. Molecular phylogenetics appears to be a useful tool for scrutinizing the
diversity of Odorrana. In this work we analyze molecular differentiation of O. tiannanensis
species complex based on 2658 b.p.-long fragment of mtDNA including the 12S rRNA and
16S rRNA genes. Phylogenies were reconstructed using MrBayes 3.2.2 (Bl) and IQ-TREE
(ML). Sequences of 62 specimens representing 41 nominal species of Odorrana along
with representatives of other Ranidae genera were downloaded from GenBank and used
as outgroups. Our study suggests that the «large-eared» species of this group including
O. megatympanum from Vietnam and O. macrotympana from Yunnan Province of China form
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a well-supported clade with O. cf. orba from Vietnam. All three lineages are well-differentiated
molecularly (p > 5.0%) and likely represent separate species, moreover we for the first time
report O. macrotympana for Kachin State in northern Myanmar, earlier this species was
considered to be endemic to Yunnan. Odorrana bacboensis from northern Vietnam in our
analysis is paraphyletic with respect to O. tiannanensis from Yunnan (p < 2.0%), and likely
represents the junior synonym of the latter. Odorrana tiannanensis (including O. bacboen-
sis) forms a clade which is not closely related to O. megatympanum + O. macrotympana
+ O. cf. orba. The status of «Rana» tabaca from northern Vietnam and «Rana» heatwolei
from northern Laos remain unclear pending the molecular data on these taxa. The further
progress in studies of O. tiannanensis complex depends on morphological examination of
the type specimens of included taxa, and also on inclusion to the phylogenetic analyses of
the molecular data for «Rana» tabaca and «Rana» heatwolei. The study was carried out
with support from the Russian Science Foundation (RSF grant 19-14-00050).

Cucremaruka jsryuiek poga Odorrana Fei, Ye et Huang (Anura: Ranidae)
OCTaeTCsl OIHUM W3 HamboJiee 3amyTaHHBIX BOIPOCOB repueronorun FOro-BocTou-
Hoit Asmn. Pon Odorrana nacanteiBatoT He MeHee 61 BHIOB, HACEIAIOUINX PYYbH,
BOJIOTIAZBl M PEKH B TOPHBIX JIECax TPOMHUKOB M cyOTpormmkoB FOro-BocTtounoit n
Bocrounoit Azun. [lIupokoe pactpoctpanenue cpenu Odorrana KpUNITHIECKUAX BU-
JIOB, 3HAYUTEIbHAS BHYTPUBHUIOBAS N3MEHUYMBOCTH OKPACKU M pa3MepoB, a TaKKe
HEIOCTaTOYHOE KOJTMYECTBO IOJTHOIEHHBIX PEBU3HHN TPYTITBI 3aTPyAHSAET OTpeieie-
HHUE MPECTaBUTENEH 3TOr0 poAa M 3a9acTyI0 MPUBOAHUT K OIIMOKAM OMpEICICHUS
(Bain et al., 2003; Ohler, 2007; Frost, 2021). ITpu 3ToM psix Ucclea0BaHU CBHIE-
TEJIBCTBYIOT, YTO BHIOBOE pa3sHooOpasue poxa Odorrana Bee eIie 0CTAeTCs 3HAYH-
TEJIHHO HEAOOIICHCHHBIM.

B 3710i1 paboTe MBI HCCIeI0BaN MOJCKYIAPHYIO TU(G(GEPESHINAIIIIO OJHON U3
Hambosee 3anmyTaHHBIX rpynn BUA0B Odorrana — xomiekca O. tiannanensis, Ha-
cemstroriero cesep Boernama u Jlaoc u FOxubiit Kurtaii. Bua O. tiannanensis 0v11
ncxomHo ommcad u3 npoBuHnuU FOHBHAHE (Yang, Li, 1980). Paa BunoB B pamkax
ATOTO KOMIUIEKCA OTINYAETCS HEOOBIIHBIM OOJBIIMM pa3MepoM OapabaHHOM Tiepe-
MIOHKH Yy caMIIoB, Hanpumep, O. megatympanum (Bain et al., 2003) n3 HarmoHanb-
Horo napka [Tymar B npoBuHuMu HreaH B ceBepHOM YacTH LIEHTpajbHOTO BreTHama
u Mopdonoruuecku cxoaublil ¢ HuMm O. macrotympana (Yang, 2008) 13 mpoBHHIMN
IOnpHanEp B IOxHOM Kutae. U3 Toro xe nokanurera (B HAMOHAIBHOM Tapke [1y-
MmaTt) baiinom ¢ coaBropamu (Bain et al., 2003) ObuT onMcaH CUMIATPUYECKUI BU]T
O. bacboensis, u3 TpoBUHIINK Xa3sHT Ha ceBepe BreTHamMa — «Rana» tabaca (Bain
et Nguyen, 2004), a u3 Cesepnoro Jlaoca — «Rana» heatwolei (Stuart et Bain,
2005). Osep (Ohler, 2007) npoaHaau3upoBaIa OMUCAHKS STHX BUIOB U 3aKIIIOUNIIA,
uyto O. megatympanum, «Rana» tabaca n «Ranay» heatwolei SBASIOTCS MIaIIIAMA
cuHoHnMaMu O. tiannanensis, OJHAKO TIPH 3TOM aBTOpP HE HMCCIIEI0Bajia TUIIOBHIC
9K3EMIUIAPHI BCEX 00CYKIAaEMbIX TAKCOHOB M HE TPUBEJIa MOJICKYIISPHBIX TaHHBIX,
MOATBEPKIAIOIIHX ATy KIACCUPHUKALHIO.

Mer1 uccnenoBanu u3meHunBocTh Gparmenta MTIHK (renst 12S u 16S pPHK
oOmielt HOM 10 2658 1. 0.) A 25 3K3eMIUIIPOB YIOMSIHYTHIX BBIIIC BUAOB U3
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JIEBSITH JIOKATUTETOB ¢ Tepputopun Kuras, Jlaoca, BbetHama u Mpsumbl. Beine-
nenue JJHK, TP u cexBeHupoBaHUE MPOBOAMIM MO CTAHAAPTHBIM METOAUKAM.
Jnst cpaBHEHMsT MCIONB30BaHbl 62 mocienoBarensHocTd 41 Buna Odorrana wn
apyrux npeacrasurenieii Ranidae u3 'enbanka. DuioreHnio peKOHCTPYHUpPOBAIN
B nporpammax MrBayes 3.2.2 (BI) u IQ-TREE (ML). Hamm nannbie cBUAETENb-
CTBYIOT, UTO «OOJBIICYXHE» BUJBI 3TOH rpymnmsl, a uMeHHo O. megatympanum 1
O. macrotympana obpasyrot kiany smecte ¢ O. cf. orba u3 npoBUHINU XaTHHb B
LEeHTpaJIbHON yacTu BeeTHama. Bee Tpu TMHUY PEeNCTaBIsIoT CO00i MOJICKYIISIPHO
xoportio obocobneHubie Buabl (p > 5.0%), npu 5TOM MBI BIEPBBIE OTMEYaeM BH]L
O. macrotympana s mrtara Kauna B CeBepHoli Mbsinme. Panee 3T0oT BHJ ObLI
M3BECTEH TOJIbKO ¢ Teppuropun 3ananHoi FOusHauu. Odorrana bacboensis n3 ce-
Bepa BbeTHama B HalleM aHallM3e OKasbIBaeTCsl MapauieTHIHONH OTHOCHTEIBHO
O. tiannanensis n3 OHpHAHU ¢ MUHUMAJIbHBIMH 3HAYEHHUSIMU T'€HETHYECKOH an-
¢deperumannyu Mexy nomynsuusiMu (p < 2.0%), 4T0 CBUAETEILCTBYET B IIOJIB3Y
paccmarpuBanus O. bachoensis B kadecTBe MJIa/INIET0 CHHOHUMA [TOCIIETHETO BU/IA.
Odorrana tiannanensis (Bxirodas O. bacboensis) o0pasyer Kiaay, HEOIU3KOPOI-
cTBeHHYIO oObeaunHeHuto O. megatympanum + O. macrotympana + O. cf. orba.
Craryc «Rana» tabaca n «Rana» heatwolei octaercsi HEICHBIM BBHJYy OTCYTCTBHS
MOJIEKYJIIPHBIX JIAaHHBIX 110 ATUM TaKCOHaM. /111 OKOHUATEILHOTO PELICHHs BOIIPO-
ca 0 TAKCOHOMUYECKOM CTaTyce TAaKCOHOB B cocraBe KoMmriuiekca O. tiannanensis
HEO00X0ANMO JIeTalIbHOE MOP(OIOTHUECKOE HCCIEeIOBAHUE TUIIOBBIX DK3EMILISIPOB
BCEX BXOJSIIUX B HETO TAKCOHOB, @ TAK)KE BKIIIOYCHUE B aHAJIN3 TCHETUYECKUX JIaH-
HBIX 10 «Rana» tabaca n «Rana» heatwolei. Hame uccienoBaHue MoA4CpKUBACT
B2)XHOCTh MHTEIPATUBHOTIO TOJIX0/1a B M3yUYCHUU CUCTEMATHKH U PaclpoOCTPaHEHHUS
BUJIOBBIX KOMIUIEKCOB pona Odorrana.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

CTeHoBoe coobLieHne
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OB30P HAXOOOK MEJTAHUCTUYECKUX OCOBEMN
XNBOPOOALEW ALWEPULIbI, ZOOTOCA VIVIPARA
(LICHTENSTEIN, 1823)

E.A. AYHAEB

Hay4Ho-uccnegoBatenbckuin 3oonormyeckuii mysei MI'Y nmenn M. B. llomoHocoBa, Mockea;
dunayeve@mail.ru

A review of the findings of melanistic individuals of the common lizard, Zootoca
vivipara (Lichtenstein, 1823)

E.A. Dunayev

Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow, Bolshaya
Nikitskaya str. 2; dunayeve@mail.ru

The distribution of melanistic specimens of Zootoca vivipara is analyzed for the entire range
(based on the review of literature data and the available publications in the iNaturalist). Most
of the findings in European countries are associated with mountainous landscapes, while in
the eastern part of species range range melanistic specimens are associated with habitats
with varying degrees of moisture or proximity to water bodies (ponds, rivers, marshes). A
melanistic male (on 21.07.2012) and a female (on 16.07.1919) were recorded in the vicinity
of the railway platform Karmanovo (Moscow Province, Taldomsky District: 56.695437° N,
37.192758° E); these specimens are uniform black with olive-yellow (olivaceo-flavus —
Bondartzev, 1954) distal edges of the abdominal, femoral, preanal and tail shields. This
partially melanistic colouration is however not considered as an abundism.

YacTU4HBIA WM MOJMHBIA MEJIaHM3M — HanOoJiee 4acTo BCTpevaromasics ad-
Oepalysi OKpacKH SIIEPHIl M 3MeH, CBsI3aHHAs C OOWJIMEM 3yMelaHWHA (YePHOrO
MMUTMEHTA) TPHU BBIMAJICHUH (eoMelaHnHa (KenToro). Takoe SBICHHE CYHTAIOT
aIalITUBHBIM K YCJIOBUsIM cpenibl ooutanus (Ctpenkos, Cubep, 1964; Tosini et al.,
1991). JInst nonymsuuii ramok (Vipera berus), HaUMHAONUX CE30HHYIO aKTHB-
HOCTb I10 CHETY, 3TO MOXKET UMETh TepMoperyisitopuoe 3Hadenue (Forsman, 1995).
CBsi3b ¢ TepMaJbHOM OMOJIOTHEN MPOCIIekKEHA U I APYTHX BUAOB 3Meil: Vipera
aspis (Castella et al., 2013), Thamnophis sirtalis (Bittner et al., 2002), Elaphe
quadrivirgata (Tanaka, 2007). B c¢Bsi3u ¢ 3TUM JIOTHYHO, YTO Y MPECMBIKAFOIIUX-
Csl MEJIaHU3M 4allle BCTpEuaeTcss Ha ceBepe apeana wid B ropax (Monney et al.,
1995; Luiselli, 1992; Clusella-Trullas et al., 2007, 2009; Schmidtler, Béhme, 2011,
Strugariu, Zamfirescu, 2011).

OpHako OTpakaTelibHas CIIOCOOHOCTh KOXKH MEJIAHUCTUYCCKHUX  SIICPHII
Podarcis muralis oxaszpiBaetcs Ha 2% BbIlIe, yeM y Hemenanuctniyeckux (Tosini
et al., 1991). B cBsi3u ¢ 3TUM 3HAUCHHWE MEJIAHM3MA JIJIsl MEJIKHX SIICPUI] U TaF0K
MHOT/IA CBSI3BIBAIOT HE CTOJIBKO C TEPMOPETYISIHEH, CKOJIBKO C MMPECCOM XHUIITHUKOB
B ryctoii pacturenbHoctr (Gvozdik 1999; Jambrich, Jandzik, 2012) wiu ¢ momo-
BbIM 0TOOpOM (Vroonen et al., 2013; Luiselli, 1992; Andrén, Nilson, 1981). ITo Bceit
BEPOSITHOCTH, Ha IMPOSBIICHUEC MEJIaHM3Ma BIHSICT KOMIUIEKC (hakTopoB (0T (usu-
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YECKUX U XMMHUYECKHX JIO SKOJIOTHUCCKUX U KiimMaruueckux — Nekrasova, 2018).
OTMeueHo, YTo SILEPHUIIBI ¥ 3MEH, OOHTaroIe B O0Jiee BIayKHBIX yyacTKax Onorora
(o Geperam pek U 00JIOT) TEMHEE, YeM B CyXHX OTKPBITHIX MecTooOuTanusx (Bep-
uauH, 2007; JIutBuHOB, ["anmnyk, 2010).

Menanuctuueckiue 0coOM XapaKTEepHBI JUII MHOTHX BHJIOB SIIEPUI] IPEHMY-
LICCTBCHHO CBPOINECUCKON reprieTodaynbl: Algyroides nigropunctatus (Duméril,
Bibron, 1839; Urosevi¢, 2014), Dalmatolacerta oxycephala (Duméril, Bibron,
1839; Arnold et al., 1985), Darevskia lindholmi (Kyxymkun, Cupunenxo, 2002),
D. dahli (Nekrasova, Kostiushyn, 2016), D. pontica (lopounun, 2012; E. A. Jlynaes
— 05.04.2013 r, moc. /Ixauxot: 44.469001° N, 38.157270° E), D. praticola (1o-
ponuna, Jloponun, 2020), D. rudis bischoffi (Jopouuna, Jopouun, 2020) Lacerta
agilis (Krecsak, Hartel, 2001; Illepbak, 1964; sl6mokoB u np., 1981; Kapmeimien
2014; Tpodumos, Isenbix, 1979; Emmanosa, 2012, 2016), L. viridis (Jlomapes,
Lgenbix, 1981; Kornilev et al., 2018), Podarcis muralis (Trocsanyi, Korsos, 2004;
Tosini et al., 1991), P. taurica (Kapmsies, 2001).

BerpeuaeMocTh MENaHHCTHYECKHX 0COOEH B MOMYJISIMU JKUBOPOASIICH siIe-
putisl (Zootoca vivipara (Lichtenstein, 1823)) penxo npessimaer 3% — Recknagel
et al., 2018 (B CBepasoBckoii 00i1., Hanpumep, 0.95-1.20% — Bepumnusn, 2007).
Jlvis MHOT/A 3TOT MMOKa3arelib yBenuduBaetrcs 10 5.5% — B [lepmckoit 061, (Ermta-
HoBa, 2012), B Uexuu — o 8% (Gvozdik, 2011), B dauuu — mo 10% (Glandt,
2001). B ogaux cimyyasix 310 Hauboiee xapakTepHo s camok (Recknagel et al.,
2018), B npyrux (Gvozdik, 2011) — nust camios.

MenaHuCcTHYECKHUE )KUBOPOJISIIIIUE SIIEPHUIIBI B 3apyOekHol EBporie J10KabHBI,
Ho He peaku. Onu ormeuensl B ABctpun (Recknagel et al., 2018), benapycun (11la-
6aeB, 2020), bonrapun (Kornilev et al., 2018), Benukoopuranuu (Judson, 2020;
Luvlysmiler, 2020; Solea, 2021; tom-woo, 2021; Emmerson, 2019, Watson, 2019),
I'epmanuu (Petzold, 1978; Hoffmann, 2007; frankielee91, 2021), Hauuu (Glandt,
2001; Buhl, 2021), Upnanxuu (Ryan, 2021), Mcnannu (San-Jose et al. 2008), JInt-
Be (Veckys, 2020; sariai, 2020), Hunepnangax (Spaans, 2008), [Tomsine (Szyndlar
1980; Kolenda et al., 2017; maria022, 2021), CrnoBakuu (Jambrich, Jandzik, 2012;
Vrooner et al. 2013), na Ykpaune (Nekrasova, 2018; Trokhymchuk, 2020), B ®un-
nsaun (melmis, 2020), @pannun (Chazal, 2007) Ueproropuu (Ikovic et al. 2014),
Yexun (Gvozdik, 1999), Ulseitnapuu (Cavin, 1993; bioalge, 2020) u IlIBeruun
(Westrin 1985).

B Poccun MenaHUCTBI )KUBOPOJISIIEH SIIEPHIIBI BCTPEYAIOTCS KaK B a3MaTCKON
yacTu apeaja, Tak ¥ B eBponeickoil. V3BecTHBI UX HaXoAku B okp. I. MpkyTcka
(moc. XynsaxoBa — Tarapunos, 2020) u r. Tomcka (Kuranova, 1989), B Kapenuu
(ITpuonexckuit p-u — nina_74, 2020; noc. Xemons — palich_k, 2017; Barso-
3epo B OnonenkoM p-He — ruseva, 2018); Kuposckoii (nep. baramu — vyatka,
2020; . Kupopo-Uenenk — Bryukhov, 2020, lilmars, 2020; . Mypauu — batu-
Ha, 2021), Jlenunrpanckoit (Maitmun, Opnos, 1977), [lepmckoii (Ennanosa, 2012),
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Caepaiosckoii (Bepmmnun, 2007) u Yensounckoii (c. Katiroponoso, Jlyrosast yir.
— Ibragimova, 2021) obnactsx.

B MockoBcKo#i 00:1aCTH MEJIaHUCTOB KUBOPOJISIIECH SIEPULIBI HAXOAMIH YEThI-
pe paza: B Kpacunoropckom (Mneunckoe-Ycoso, ynuna Hosbiit [Tocenok, Hepaneko
ot p. Jlunku — anu_t k, 2019), ITymkunckom (nep. HazapoBo — Elmanov, 2008),
ComneunoropckoM (aep. ['omoBkoBo — galblaub, 2019) u Tangomckom (twi. 119 kwm,
0Ko0J10 3a00504eHHOT0 Kapbepa — Gorin, 2019) paiionax.

B Tangomckom xe p-He (okp. xk.-A. 1. KapmanoBo — 56.695437° N, 37.192758°
E) HeckonbKo pa3 oTMedany MEJIaHUCTOB 9TOTO Buaa. Bee Haxonku ObuIM enHUY-
HeI (camerr — 21.07.2012 1., camka — 16.07.1919 1.) u cuenanbl Ha OpeBHAX, pa3-
MEILEHHBIX B BBICOKOI TpaBe OKOJIO NpyJa, Ha IOJITHE, OrPaHMYCHHON C pa3HbIX
CTOPOH Oepe30BBIM U EJIOBBIM JIECOM.

Oxkpacka Bcero Teia 00oux ocobeit yroiapHo-uepHas (ater — mo A.C. Bonpgap-
ueBy, 1954), aumpb cBoOOAHBIE (IUCTaNbHBIC) Kpasi OPIOIIHBIX, OCJAPEHHBIX, NPH-
aHAJILHBIX M XBOCTOBBIX IIMTKOB CHH3Y OJUBKOBO-kenThie (olivaceo-flavus). Ilo-
JOOHBIE BApHAHTHI MeJIaHN3Ma BCTPEYAIOTCSI M B IPYTUX YaCTsX apeasa (Hanpumep,
B Kapemuu — ruseva, 2018), Ho moj onpenereHue aOyHau3Ma (IICCBIOMETaHn3MA
— YCWICHHMSI TIMTMEHTAIMK 32 CYET CIMSHUS TEMHBIX ISTEH U I10JI0C) TAKOH THII
HEIIOJTHOTO MeJIaHU3Ma HE TO/IXOIMT.

CyMMHpYsl ONMCaHHBIC BBIILIE HAXOJKH, MOXXHO CKa3aTb, YTO OOJBIIMHCTBO
BCTpeY C MeNaHUCTaMUu Zootoca vivipara B 3apyOexHoi EBporie cBs3aHO ¢ ropu-
CTOM MECTHOCTBIO, B BOCTOYHOI YacTH apeaiia — C yBJIaXHEHHBIMU B Pa3HOM CTe-
MIEHW MECTOOOUTAHMSIMU WJIM PAaCHONIOKEHHBIMH HEJIAJICKO OT BOJOEMOB (IIPYJ/IOB,
pex, 60710T).

B mporecce ananuza 0bu10 Hcmoib3oBaHo 7017 dororpaduii KUBOpOASIICH
SIIEPHLIBI CO BCETO apeasa, oIyOJIMKOBaHHbIX B collMasibHOM cetn iNaturalist. Pabo-
Ta BhINoJHEHa B pamkax HUP Ne 121032300105-0.

CTeHoBoe coobLieHne
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PHRYNOCEPHALUS SPP.) CUHbLU3AH-YUT'YPCKOI'O
ABTOHOMHOIO PAUOHA KUTAA

E.A. AYHAEB

HayuHo-nccnegoBatenbckuin 3oonorndeckuii mysen MINY nmenn M.B. JlomoHocoBa, MockBa;
dunayeve@mail.ru

Characteristics of the biotopic and trophic ecology of toad-headed agamas (Reptilia:
Agamidae: Phrynocephalus spp.) from the Xinjiang Uygur Autonomous Region of
China

E.A. Dunayev

Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow, Bolshaya
Nikitskaya str. 2; dunayeve@mail.ru

Information about the biotopic and trophic preferences is given for the three species of
toad-headed agamas (Phrynocephalus). The diet of Ph. axillaris is significantly wider than
that of Ph. nasatus and Ph. forsythii, which directly correlates with the breadth of its bio-
topic niche. Ph. axillaris lives in gravelly-clay deserts with pebbles, saline areas, and sandy
massifs, which determines the diversity of vegetation and associated insects. Ph. nasatus
occurs in intermountain clay-gravelly plains cut by watercourses with sparse vegetation cover
(Dunayeyv, 2020). Ph. forsythii lives in hilly sands and depressions between barkhan dunes
with compressed sand. Beetles and ants form the basis of diet in toad-headed agamas.
The presence of shed epithelium in the faeces is likely explained by the need to consume
microelements entering the skin from the soil. Nutritional values are given in percentage for
prevalence and abundance in the faeces for all three species examined.

Marepuan Obi1 coOpan B CunblsH-Yiirypckom AP Kuras 23-26.08.2014 .
Spkenpckas kpyriorosnioBka (Phrynocephalus axillaris Blanford, 1875) Obuia Haii-
JieHa B IATH JIOKAJIUTETaX. | — ropoAcKol okpyr Ypymuu, 55 KM 10.-B. I. YpymuH,
10 k™ 3am. noc. /abanuen (Dabancheng, = Tsubians); FOx. JKyHrapus, 1o)KHbIe
orporu xp. 3amn. borno-VYna, Boct. okpanna Salt Lake (N 43.400956°, E 88.126196°,
1052 M H. yp. M.); IIEOHHUCTO-TIMHUCTAsE MYCTBIHS C HEOOJBIIUMH BBIXOZAMHU
coiu, ¢ Oyrpamu okoio Hutpapuit (Nitraria pamirica L.) u kaparaunsl (Caragana
sp.), yuactkamu BepOmroxbein konmwouku (Alhagi cf. maurorum Medik.) u xoxueit
(Kochia sp.). 2 — okpyr Typdan, 30 km rox. . Tokcyn (Toxayn) (N 42.628090°,
E 88.571696°, 292 M H. yp. M.), 3am. okpanHa TypdaHCKOW BIAaIMHBI, IEHTPAIb-
Has 4acTh CEBEPHOro CKJoHa Xp. Yenbrar; rageyHuku (kamHd oT 5 MM a0 0.5-1
M B JiiaM.) Ha JIHE MEPecoXlIell PeKH ¢ MOLIHBIM aJUTIOBHEM (MECTaMM KpYIIHbIC
MacCHUBBI I1€CKa CHOJI3AI0T C BBICOKMX IIIMHUCTBIX TOP Ha JHO cast) M IouTH 0e3 pac-
TUTEIBHOCTH (Ha IPYTHX y4aCTKaX — 3apOCIH BEPOIIOKbEH KOJFOUKHU C PEIKUM Ta-
MapUKCOM U Kariepcamu — Tamarix sp., Capparis spinosa L.). 3 — okpyr Akcy, 35
KM c.-B. I. Lutai, 23 km c.-B. oc. Ta’erlakexiang, 3 kum c.-3. moc. Tierekebazhaxiang
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(N 42.014256°, E 84.591890°, 1045 M H. yp. M.), OTPOTH Xp. XaJIbIKTay; JIAIICHHAS
PACTUTEIBHOCTH HICOHHCTO-IIMHUCTASI IPESATOPHAS TTYCTBIHS ¢ MEJIKHMH MATHAMA
BBIXOJIOB COJIM, II€OCHKA U3 SIIIMBI, 3MEEBUKA U JIPYTUX IOpoA. 4 — OKpyr AKcy,
76 xMm c-B I. Akcy, 75 kM 10.-3. oc. Baicheng (N 41.53284°, E 81.04759°, 1367
M H. yp. M.), BoctouHble oTpor# I. ITuk IToGenpl; meOHNCTO-IIIMHUCTAS TTyCThIHS
C BBIHOCAMH aJUIIOBUSI B MEKIOPHOM KOTIIOBHMHE, C KaparaHol W TaMapHKCOM II0
casiM, JUKy3ryHoM (Calligonum sp.) u ApyruMH MapeBbIMH. 5 — OKpyr Akcy, 89 km
c.-B. I. Akcy, 61 kM 10.-3. moc. Baicheng (N 41.55556°, E 81.2065°, 1364 m H. yp.
M.); BocTOuHbIe OTporu I. [1uk TloOesbl, OKaTaHHBIC BOJHBIMH CTOKAMU M BETPOM
MPEIrOPHBIC XOIMBI 3 KPACHBIX IIHH, MEXIY KOTOPHIMH — PEYHOE YIIETIbE, TIOYTH
JHIICHHOE PACTUTENBHOCTH (PEAKUil JUKY3TyH, KaparaHa, TaMapuKkc, HUTpapHs U
6000BbIE UCKITIOUMTEIILHO BJIOJb Cas).

Hocaras kpyrioronoska (Phrynocephalus nasatus Golubev et Dunayev, 1995)
MpOUCXONMIa U3 oKpyra Akcy: 75 kM c.-B. . Akcy, 5.3 kM ceB. H. 1. Norerik (N
41.743904°, E 80.83308°, 1927 M H. yp. M.); BoctouHbie oTporu T. [Tuk [ToGesl.
Onwucanune 6uorona ObwI0 omyoukoBaHO panee (Dunayev, 2020).

Kpyroronoska ®opcaiita (Phrynocephalus forsythii Anderson, 1872) HaiineHa
B okpyre Akcy: 5 km BocT. I. Apan (N 40.420135°, E 81.23363°, 957 m H. yp. M.);
Ces. Taxia-MakaH, 3aKperIeHHbIE TAMapUKCOM, BEpOIIOKbEH KOJIIOUKOW U TypaH-
roit (Populus euphratica Olivier) OyrpuCTbIC TICCKH, B MEKOAPXaHHBIX TTOHMKCHHSIX
— YIUIOTHEHHBII [IECOK, MHOT/IA ITyXJIasi IJIMHA, 3aHECEHHast IECKOM, C TPOCTHUKOM
U BBICTYNAMH COJIM; OYyrpsl 10 7 M BBICOTOM, Ha X BEPIIMHE — KYCTHL.

[Muranue n3yvanu 6eckpoBHbIM MeTonoM (Bepxkyukui, XKypasnes, 1977; 1en-
napuyc, 1977; [lynaes, benos, 1989; [lynaes, 1989). fmepur BolaepkuBaiu B Tpsi-
MTUYHBIX MEMIOYKaX JI0 MOJyYeHHUs! SIKCKpeMeHTOB. dDekainu pa3MauuBajl B BOJE C
nob6asineHneM criupra. @parMeHThl XUTHHOBBIX OCTaTKOB HACEKOMBIX PacKJIa/lbIBa-
JIM B KOPOOKH Ha KJICHKYIO JICHTY (IBYCTOPOHHHUH CKOTY).

OCHOBY TIUTaHHUS KPYTJIOTOJIOBOK COCTABILSIIOT )KYKH U MypaBbi. DakynbTaTuB-
Hasi MUPMEKO(arus sIBIISIETCsI SKOJIOTMYECKOH 0COOEHHOCTBIO MHOTHX KPYIJIOTOJIOBOK
(UyryHoBa u ap., 1987): npucyTCTByeT HE TOJIBKO Y KUTAHCKUX BUJIOB, HO U Y JKUBY-
1Mx B npurpannyHom ¢ Humu Kazaxcraune ([lynaes, 1989; [lynaes, benos, 1989). Ha-
JIMYME JIMHHOTO SITUTEINHS OOBSICHIETCS, BEPOSTHO, HEOOXOIUMOCTBIO MOTPEOICHUS
MHKPO3JIEMEHTOB, MUTPUPYIOIINX B KoKy U3 rpyHTa (Lapsrun, 1980, 1982, 1983).

VY Ph. axillaris B 5KCKpeMEHTAaX BBISBICHBI ipeacTaBuTenu Heteroptera (37.5%
mo BctpeyaeMoctu U 19.8% mo odmmro), Auchenorrhyncha: Cicadellidae (50.0% u
67.7%), Coleoptera (75.0% u 25.8%), Formicidae: Myrmicinae (62.5% u 67.0%),
Formicidae: Formicinae (37.5% u 18.3%), Aranei (12.5% u 25.0%, cOOTBETCTBCH-
HO), linna epithelium u grano harenae (25.0% u 12.5% BcTpedaemMocTH, COOTBET-
CTBCHHO).

Ph. forsythii nutaercs Bunamu Coleoptera (25.0% u 5.7% 1o BcTpedaeMocTH
n obmnmio), Formicidae: Myrmicinae (100% u 74.4%), Formicidae: Formicinae
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(100% u 24.2%), Vespidae (12.5% u 2.3%, coorBercTBeHHO), linna epithelium
(12.5% BcTpeyaemocTH).

Ph. nasatus notrpednsier Heteroptera (10.0% mo Bcrpewaemoru u 8.0% 1o
obmmto), Auchenorrhyncha: Cicadellidae (10.0% u 3.0%), Coleoptera (30.0% u
6.8%), Formicidae: Myrmicinae (100% u 41.6%), Formicidae: Formicinae (100%
u 52.0%), Vespidae (30% u 9.4%), Aranei (10% u 4.6%, cooTBeTcTBeHHO), linna
epithelium (90.0%), planta (20.0%) u grano harenae (10.0% BcTpeuaemocTH, MOOT-
BETCTBEHHO).

[Ipeobnananue mupmMekoharuu HanboIee XapakTePHO ISl BUIOB, OOUTAFOIINX
B OJTHOTHUIHBIX Ouotonax (Ph. nasatus w Ph. forsythii). Paznoo0Opa3ue nurtanus Ph.
axillaris 3aMeTHO 1IHMpe, YTO NPSMO KOPPEJIUPYET C MIUPOTON 3aHUMAeMOi €ro To-
MUYECKO HULIHM (CM. BbIIe). B pesynbrare yBennueHns: pa3HooOpas3ust MUK y Hee
CHIJKCHA POJIb MyPaBbEB B IUTAHHUH.

MypaBbH SIBJISIOTCSI MACCOBBIMU DJIEMEHTAaMH apUIHBIX SKOCHUCTEM M JHEpre-
THYECKH Ba)KHBIMU 3BEHBSIMU Tpoduueckoro criekrpa simepun (lmycckuid, 1981;
Hynaes, 1997). [Ipuuem BumoBoe pasHOOOpa3ne MypaBbeB Pa3IMuHO U OTIMYACT-
Csl Ha YPOBHE IIOJICEMEHCTB JUIsl Pa3HBIX BHJIOB KPYIJIOTOJIOBOK C TpeoliagaHueM
Formicinae B mepros ucciie1oBaHUH.

Pabora BeimonHeHa B pamkax HUP Ne 121032300105-0.

CTeH0Boe coobLieHne

CPABHUTEJIbHAA OLEEHKA 3®®EKTUBHOCTU
NCMNOJIb3OBAHUA PA3JINYHBIX KOPMOB MNMPU
BbIPALLIUBAHUK MONTOAN TPUTOHA KAPEJIUHA,
TRITURUS KARELINII (AMPHIBIA, CAUDATA,
SALAMANDRIDAE), B 300KYJIbTYPE

B.O. EPALUKUH, E.N. KOXXAHOBA, A.A. BATKUH, E.A. KWOOBA,
A.A. Kngop*

Poccuinckun rocygapcTBeHHbIn arpapHbin yHuepeutetr — MCXA umenmn K.A. Tumnpssesa,
Mocksa; *kidov_a@mail.ru

Comparative evaluation of various feeds uses in the cultivation of young Karelin’s
newts, Triturus karelinii (Amphibia, Caudata, Salamandridae) in zooculture

V.O. Erashkin, E.l. Kozhanova, Ya.A. Vyatkin, E.A. Kidova, A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *kidov_a@mail.ru

The Karelin’s newt, Triturus karelinii, is in a vulnerable conservation state in nature and is
protected in the Russian Federation. However, in laboratory conditions, newts live for a
long time and regularly reproduce. Currently, work is underway to create a protocol for the
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cultivation of this species in captivity. The paper presents the results of rearing the young
T. karelinii using traditional (bloodworm) and alternative (beef heart, turkey pectoral muscle)
feeds. The animals that ate the alternative feeds were characterized by a higher survival,
had higher weight gains and lower feed costs.

Hecmotpst Ha TO, 4TO 3eMHOBO/IHBIC U3/IaBHA SBJISIOTCS TPAJIUINOHHBIMH 00b-
eKTaMH pa3BeJICHNSI B MCKYCCTBEHHBIX YCJOBUSX, B KYJBTYPY BBEACHBI JIUIIb HeE-
MHorue u3 Hux (Reiss et al., 2015). J{ns GonbIIHCTBA BUIOB, KYJIBTUBHPYEMbIX Ha
MIPOTSHKEHUN ecsATHIeTHH (Hanpumep, Ambystoma mexicanum (Shaw et Nodder,
1798), Pleurodeles waltl Michahelles, 1830, Xenopus laevis Daudin 1802, 3Ha4n-
TeNbHO peske — Hymenochirus boettgeri (Tornier, 1896), Pipa carvalhoi (Miranda-
Ribeiro, 1937), X. borealis Parker, 1936) xapakrepHO, TOMUMO BO3MOXXHOCTH I10-
CTOSIHHOT'O HaXOXJICHHS B BOJIC Ha MPOTSHKEHUN BCETO )KU3HEHHOTO LIUKJIA, TUTAaHHE
TaK)Ke HETOJIBIKHBIMA KOPMOBBIMH oObekTamu (Boponuosa u np., 1952; Kynpsis-
ueB U Jp., 1991). 310 KOCBEHHO CBUETEIBCTBYET O TOM, YTO TJIABHBIM OapbepoM
JUIsl BBeJICHHsT aM(pHUOHH B 300KYJIBTYpY SIBISIETCSI CIIOXKHOCTh B 00ECIICUCHHH HX
TIOJTHOLICHHBIMU M JIOCTYITHBIMH JUIsl Kuniepa kopMamu. O4YeBUIHO, YTO yXKe JUIU-
TEJILHOE BPeMs TIPH COJIePKaHNH 36MHOBO/IHBIX HIET MMOUCK HOBBIX KOPMOBBIX 00b-
€KTOB, CIIOCOOCTBYIOIIMX HE TOJIBKO MX POCTY M BBDKMBAEMOCTH, HO W MMEIOIINX
HEBBICOKYI0 croumocTh ([Ipo3mosa, Kumos, 2020). YuureiBas BbllIecKazaHHOE,
BIIOJIHE BEPOSITHO, YTO OINpE/EIICHHBIC MEPCIEKTUBBI UMEET BKJIIOUYCHHE B PALl-
OH J1a00paTOpHBIX aMPUOMN Msica CENbCKOXO3SHCTBEHHBIX KUBOTHBIX — ITHIl U
MIiIeKkonuTaromux. Hacrosiee cooOmenne nocBsIImeHo H3y4eHHIo 3 QEeKTHBHOCTH
MIPUMEHEHHS JBYX HOBBIX KOPMOB (TOBSDKBE CEp/IE M Ipy/IHasi MBIIIA HHACHKH)
IIpY BBIpanBaHuy Moo Tpurona Kapenuna (Triturus karelinii Strauch, 1870) B
teuenue 210 cyTok mocie Mmeramopgo3sa.

HccnenoBanust oCymecTBISIN B JIAOOPaTOPHOM KaOWHETE 300KYIIBTYPHI Kade-
apsl 300omorun @I'BOY BO PTAY — MCXA umenu K.A. TumupsizeBa (Mocksa) B
2020-2021 rr. XKuBoTHble, 3a/ieiicTBOBaHHbIC B paboTe, ObIIM MOIY4YEHBI 110 CTaH-
naptHoi metonuke (Kumos u nip., 2020) ot pa3MHOXEHHsI TPUTOHOB U3 TabacapaH-
ckoro paiioHa PecrnyOnuku [larecran. ITocie npoxoxiaennst meramopo3a, MoJo-
JIBIX TPUTOHOB B3BEILIMBAIIM U JCIWIN HA TP IPYIIIBI: KOHTPOJIBHYIO (BECh MEPHOJ
BBIpAIMBAHMSI )KUBOTHBIE MIUTAIUCH TPAJIUIIMOHHBIM KOPMOM — Pa3MOPOKEHHBIMU
JIMYMHKaMH XUPOHOMHU), TIEPBYIO OTBITHYIO (PALMOH COCTOSUI U3 HATEPTOTO TOBS-
XKBETro Cep/ilia) U BTOPYIO OIBITHYIO (pallMoH — HaTepTasi TpyAHasl MbIIIIA HHCH-
k1). TpUTOHOB cozeprkalii B TIOJIMIIPOIMIICHOBBIX KOHTEeHHepax Mapku Samla (mrpo-
nzBoaurens — MKEA, Poccust) pasmepom 39%28x 14 cm, HaroiHeHHbIE 15 11 BOAbI,
1o 5 ocobeit Ha KoHTeHHep. Kaxiplii BapraHT panmoHa ObUI TOBTOPEH B TPEXKpaT-
HOH ITOBTOPHOCTH, @ BCETO B MCCJIEIOBAaHUYU OBbUIN 3aJIeHCTBOBAHbI 45 >KUBOTHBIX.
Jo 91 cyTok BbIpaniiBaHus TPUTOHOB KOPMIUIH €XKEAHEBHO, a B MOCIIEAYIOIIEM —
yepe3 feHb. KonmuecTBo 3a1aBaeMoro KopMa rmo0upaii HHANBHIYAIBHO JUTS KaxK-
JIOW TPYHIIBI 110 MOE1aeMOCTH. TPUTOHOB B3BELIMBAIM €KEHEAEIBHO.
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3a 7 MecsileB BbIpaniBaHKs B KOHTPOJILHOM IPyIIe BEDKUBAEMOCTh COCTaBMIIA
80-100 %, B cpenrem (M + SD) (86.7 + 11.55). 3a 3T0T nepuos 3aTpaThl KopMa Ha
OJIMH KOHTEHHep B 3TOM rpymnme paBHsuch §1.2-86.5 (84.34 + 2.80) 1, a kopmMoOBOH
KO3 PUIMEHT (Macca KOpMa, 3aTpaueHHasi Ha MPUPOCT €MHUIIBI MACChl )KHBOTHO-
ro) — 8.0-10.4 (9.26 + 1.23). OOmmmii mpUPOCT MacChl TPUTOHOB B KOHTEHHEpE —
7.8-10.8 (9.24 £ 1.53) .

B nepBoii onbITHOM rpymnme 3a nepuon BbIpamuBaHus BepKmiIo 80—100 % xu-
BOTHBIX (93.3 + 11.55). O011ee KoMuecTBO 3a1aHHOTO KopMa cocTaBuio 68.9—77.3
r (73.05 £+ 4.20), macca TputoHoB mpupocia Ha — 9.7-13.9 (12.07 £ 2,14). Kopmo-
Boii koaddurment 5.3-8.0 r (6.22 + 1.51).

Bo BTOpOIi ONBITHON TpyIIe BHDKUBAEMOCTh BO BCEX MOBTOPHOCTSIX PaBHs-
nack 100 %. XXuBorHble notpedumun 52.3-58.6 (55.45 + 3.12) r kopma, npupociu
Ha 8.61-11.03 (9.57 + 1.29) 1, xopmoBo#i k03(pdurtuent pasusuics 5.3—6.1 (5.83 £
0.455).

Takum 00pa3oM, NpUMEHEHHE aJBTEPHATHBHBIX KOPMOB (TOBSIKbE Ceplie U
IpyJHas MbIIIA WHACHKK) NP BbIpallMBaHUKA MOJIOAM TpuToHa Kapenuna noka-
3aJ10 BBICOKYIO 3()(eKTUBHOCTH. JKUBOTHBIE U3 MEPBOW M BTOPOW OIBITHOW TPy
XapaKTepU30BAINCH, B CDABHEHUH C KOHTPOJIEM, BHICOKUMH [TOKa3aTeISIMU BbIKHBA-
€MOCTH ¥ PUPOCTa HAPSy C HU3KHMH 3aTpaTaMy Ha €ANHHILYy IPUPOCTa.

CTeH0Boe coobLieHne

®EHOJIOT'MYECKUE AHOMAIJTIMN HEPECTOBBbIX
MUTPALMN BECXBOCTbIX AM®UBENU HA IOTO-BOCTOKE
EBPONENCKOU YACTU POCCUNU

M.B. EPMOXUH"™, B.I. TABAYULLWNH?

'CapaToBCKUI HaLMOHarbHbIA UCCMNEA0BATENBCKUIN rOCYAaPCTBEHHbI YHUBEPCUTET
um. H.T. YepHbiwesckoro, *yermokhinmv@yandex.ru

2CapatoBckuii ounuan MHctutyTa npobnem 3Konorum u aBontoLmum
nmerun A.H. Cesepuosa PAH

Phenological anomalies of spawning migrations of anuran amphibians in the south-
east of the European part of Russia

M.V. Yermokhin'™, V.G. Tabachishin?

'Saratov State University; 410012 Saratov, Astrakhanskaya str. 83; *yermokhinmv@yandex.ru
2Saratov Branch of A. N. Severtsovinstitute of Ecology and Evolution, Russian Academy of
Sciences; 410028 Saratov, Rabochaya str. 24

The aim of the article is to analyse the phenological anomalies of the dates of the beginning
of spawning migrations of some species of anuran amphibians and to assess the possible
consequences of these events for their populations. In the course of long-term studies of
the annual cycle of anuran amphibians (2009-2020), during the spring of 2020, an abnor-
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mally early end of hibernation period of males of two amphibian species was found in the
populations of the lakes of the Medveditsa River valley: Pelobates vespertinus and Bombina
bombina. Both species began spawning migrations on March 13. The anomaly was more
than a month in relation to the long-term average date. Such false spring anomalies were
recorded six times in 1892—-1990 and seven times in the last 30 years (1991-2020). In the
populations of P. vespertinus in 2009-2013, 15-23% of the total number of males came to
spawning sites for the first 5 days. The temporal dynamics of male spawning migrations has
changed directionally: in 2014—2020, 43-70% of the total number of sexually mature males
of the population arrived in the lake. Such a transformation of the temporal dynamics can
lead to reproductive asynchrony of the presence of males and females of P. vespertinus on
the spawning biotopes. Thus, the appearance of discontinuity of the spawning migration
period is a new feature of the phenology of anura. The increase in the frequency of this
phenomenon at the beginning of the XXI century determines the need for additional studies
to assess the impact of this factor on amphibian populations.

B ycrnoBusix norenneHus KIuMara NPOUCXOAUT CMEIEHUE AaThl Hauana Hepe-
CTOBBIX MUTrpali 0ecXBOCTHIX aM(pUOMI Ha paHHHE CPOKHU. AHOMAJIBLHO paHHEe
pa3BUTHE BECEHHHUX MPOLIECCOB YaCTO COMPOBOXKIAECTCS MEPUOAAMHU BO3BPATHBIX
XOJIOJIOB, IPUYEM MPOTHO3UPYETCS YBEIMUEHHE YaCTOThl HACTYIUIEHUS TaKHX CO-
ObrTuit yxe k cepenune XXI B. I[ToaTOMy 3HaUMMOCTH 3TOTO CICHApPUS PAa3BUTHS
BECEHHHUX IPOLECCOB JUIsl SKTOTEPMHBIX OPraHN3MOB OyJIeT BO3pacTarh.

Lens paboThl — MpOAHATM3UPOBATH PEHOJIOTHUYECKUE aHOMAJIMH JIaThl Havaa
HEPECTOBBIX MHIPAlMii HEKOTOPBIX BHJOB OECXBOCTBHIX aM(pHOMiI U OLEHUTH BO3-
MOYKHBIE TTOCJICJICTBHS 3THX COOBITHH /ISl MX TIOMYJISIIUH.

Marepuan coopan B 2009-2020 rr. Ha o3epax Canok, Jledsokbe, Kpyrenskoe,
UYepenambe, a Taroke B 2020 . Ha o3epe TpoiiHoe B moiime p. Mensenunst (JIbico-
ropckuii paiion, Caparockas oonacts). AMGUOUi yunThIBaIN JMHEHHBIMU 3200p-
YMKaMH C JIOBYUMH IMJIMHAPAMH U ONPE/eIIsUIN JaTy MPHUX0/a epBbIX 0coOel uec-
nounwniel [amnaca (Pelobates vespertinus) u XepistHKE KpacHOOproxoit (Bombina
bombina) B BOmOCM.

B teuenne 2009-2017 rr. onpenensii KyMyasITUBHYIO OO CAMIOB, IPUIIIE-
LIMX Ha HEPECTUIMIIA K 1—5 CyTOK OT JaThl Hauaaa HEPECTOBBIX MUTpAIU BUJA B
KOHKPETHBIX MOMYJISUSAX B CPETHEM 32 IIEPUOJ UCCIEIOBAHUN U AJIS KaXKA0TO roja
OTAETBHO.

B Xoze MHOTOJIETHHX HCCIIEIOBAHMH TOMOBOTO LUKJIA OECXBOCTHIX amMpuOMi
(2009-2020 rr.) Becunoit 2020 r. B JOKAJBHBIX HOIYJSAIMAX MOWMEHHBIX 03€p JI0-
JIMHBL p. MeaBeauisl 0OHapy»XeHO aHOMAJILHO paHHEee OKOHYAHHUE 3MMOBKH CaMIIOB
JBYX BU0B ampuouit: P. vespertinus n B. bombina. Oba Buja Havaan HEPECTO-
Bble MUTpanuu — 13 mMapra. AHOMaIHsI cocTaBmiIa Oojiee Mecsila 110 OTHOLICHHH K
cpenHeMHoroseTHel nare (3a 1991-2020 1) nmpuxoza 3Toro BUJia Ha HEPECTUIINILA
(coorBercTBeHHO 12 ampens n 18 anpenst). Temneparypa Bojbl Ha MEITKOBO/IBE HeE-
pecroBoro Bogoema j1o Tiryounst 0.1 m cocrasimsuia 10.2 °C, Ha mryoune 0.5 M — 4.8
°C 1 He UMEeT OTIINYMI OT CPEJIHUX 3HAYCHHUH, XapaKTEePHBIX JUIsl 3TOH (a3bl royo-
BOTO LIUKJIA BUJAA B CMEKHBIX MOMYISLHAX.
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Becna 2020 1. Ha TeppUTOPUH IOTO-BOCTOKA eBporeiickoi yactu Poccun Obiia
HE TOJIBKO paHHEH, HO U 3aTshKHOM. [loTeruieHre conpoBoXkIanoch HEOHOKPATHbI-
MU [IEPUO/IaMH HACTYIUICHUS] BO3BPATHBIX XOJIO/IOB.

AHOMaJbHO paHHss BECHa BCTpeyasiach peako B KoHue XIX u B TeueHune 60i1b-
mieii yactu XX B. 3a moutu 100 siet ¢ 1892 mo 1990 rr. Takoit (heHOTOrnIEeCKUi Clie-
Hapuii OblJT pean30BaH WEeCTh pas, a 3a nocieanue 30 et (1991-2020 rr.) — cemb.
ITpuuem B 2020 1. HepecToBBIC MUTpaLUu P, vespertinus Ha4aJluCh Ha MECSIL] paHbIlIe
CpeTHEMHOTOJIETHEH JaThl M TIOYTH Ha J[BE HEJeNM paHblle Haubojee paHHEH 3a-
pPErucCTpUPOBAHHOM JIATHI.

Bropasi 0cOOCHHOCTh XO/a BECCHHHUX IporeccoB B TeueHue 1990-2020 rr
— HEOJHOKpaTHasi IMOBTOPSIEMOCTh BO3BPATHBIX XOJIOAOB. B mpeabiaymine rojsl
HaOJo/1as1ach TOJBKO OJ(HA BOJIHA XOJIOZA TOCHe Tepuoja noreruieHus. [loatomy
JMCKPETHBIE TIEPHO/Ibl HEPECTOBBIX MUTpalMid P. vespertinus Mpu aHOMalIbHO PaH-
HEM UX HadaJie TIOBTOPSUIMCH JIBAXIbBI B TedeHue roga. B 2009 r. 6bu10 1Ba nepuoza
BO3BpaTHBIX X0J10/10B. B 2020 I. mpoucxoauio yeTsipe nepuoaa moxoyioianus, Ha-
CTYIaBIIEro yXe I0CJe Hadalla HEPECTOBBIX MUTPALIUHL.

AHan3 TMHAMHUKN KyMYJIASTUBHOM 1071 caM1oB P, vespertinus, NpUOBIBIINX Ha
HEepPEeCTWININA C TEPBBIX 110 MATHIE CYTKH OT JIaThl Havajla HePEeCTOBBIX MHUIpPALMA
BHJIa ATOT MOKAa3aTellb B CpeiHeM yBennurnBaeTcs oT 4 10 38% ot obmiero Konuue-
CTBa MOJIOBO3PETIBIX CaMIIOB.

B cOanancupoBanHbix nonyisinusax P vespertinus B 2009-2013 rr. 3a niepBbie
IISITh CYTOK Ha HepecTwinIa npuxomumu 15-23% obmero xonmuectsa camios. Ha
(doHe peMHHU3ALMY MOy HAPABICHHO N3MEHWIIACh BPEMEHHAsl AMHAMUKA
HEPECTOBBIX MUTPALIMIA caMIIOB. B TeueHne epBbIX MSTH CyTOK B BOJIOEM IIPHOBIBa-
1 yxe 43—70% ot o011el YUCICHHOCTH MOJIOBO3PENIBIX CAMIIOB ITOITYJISIIUH.

Baxnoe mnocnencTBue (EHOJIOTMYECKUX CIBUTOB — BO3HUKHOBCHHE ACHH-
XPOHUM MEXIy IPYNIHPOBKaMH. BiusiHne QeHonmornueckoil acCHHXpOHHOCTH Ha
B3aUMOJICHCTBIE BHJIOB U ITPOLIECCHI B 9KOCHCTEMaX JIaBHO MPUBIICKAET BHUMaHHE
uccieoBareliei, a N3MEHEHHs] BHY TPUIIONY/SIIMOHHBIX B3aUMOJCHCTBHUI MPAKTH-
YEeCKH HE OITUCAHBI.

B nonyisiimsix P vespertinus B 2014 . 00Hapy»KeHO CKaYKOOOpa3HOE M3MECHCHUE
JIOJIM CaMIIOB, MPHUILE/IINX Ha HEPECTUIIMILE B TEUEHHE MEPBBIX MSTH cyToK. OHO co-
TPSDKEHO € TpaHc(opMalieil COOTHOIISHHS MOJIOB B IMOMYJISILMSAX BUAA. Tak, BO3MOXKHO
BBIJIETIUTH JIBA NIEPUO/Ia BPEMEHH C XapaKTepHOU 1o10Boi cTpykTypoil: B 20092013 rr.
TPETUYHOE COOTHOIIIEHHE TOJI0B He uMelto oTinyui ot 1 : 1, a 3arem B 2014-2020 rr.
JIOJIM CaMIIOB coKparuiack. Ha ¢oHe cokpariieHus Y4MCIeHHOCTH U M3MEHEHHS TI0JI0BOH
CTPYKTYPBI IOIYJISALME JI0JISl CAaMLIOB IPUILIE/IINX Ha HEPECT 32 TIEPBBIC ITSITh CYyTOK BbI-
pocna 6onee yem B TpH pasa (¢ 17% B 20092013 rr. 1o 56% B 20142017 T2).

Takast TpanchopmManys BpeMEHHON JTMHAMUKH HEPECTOBBIX MHIPAIMH MOMKET
IIPUBECTHU K PENPOAYKTHBHON aCHHXPOHHOCTH HaXOXKJICHHUS HA HEPECTUIIUILAX CaM-
LIOB U caMOK P. vespertinus.
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Takum 00pasoM, MOSIBICHUE JAUCKPETHOCTH (TTPEPBIBUCTOCTH) TIEPHOAA HEPECTO-
BBIX MHI'PAIMii HOBasi 0COOEHHOCTH (heHONOrHH OecXBOCTBIX aM(pHOuil. YBenuueHue
YacTOTBI 3TOTO sIBJIEHUs B Hadasie XXI B. omnpesensieT He0OOXOIMMMOCTh JIOTIOITHHUTEIb-
HBIX UCCIIEJIOBAaHUH JUISl OLIGHKH BO3CHCTBUSI 3TOrO (hakTopa Ha MOIMYIISIHN aM(OUOHIA.

YCTHbIV oknag

MATEPWUAJIbl MOHUTOPUHI'A BUOXUMUN KPOBU U
FEMATONIOMYECKUX NMOKA3ATEJNEN rOPOOCKUX
nonynAaunn 3eNEHbIX NArywek (HA NPUMEPE
PELOPHYLAX LESSONAE)

P.1. BAMANIETOUHOB*, H.I HABAPOB, A.0. CBUHUH

KazaHckun (MpuBommxkckuin) hegepanbHblin yHUBEPCUTET, *i.ricinus@rambler.ru

Mapwuiickuin rocynapCTBeHHbIN yHnBepcuTeT, Mowikap-Ona

Materials for monitoring blood biochemistry and hematological parameters of urban
populations of green frogs (for example, Pelophylax lessonae)

R.l. Zamaletdinov, N.G. Nazarov, A.O. Svinin

Kazan Federal University; 420008 Kazan, Kremlevskaya str. 18; *i.ricinus@rambler.ru
Mari State University; 424000 Yoshkar-Ola, Lenin Square 1

This work represents an analysis of a monitoring study of blood biochemical parameters and
hematological parameters characteristic of populations living under conditions of various
anthropogenic impacts in a large city. The studies were carried out in 2018-2019 on the
territory of Kazan City. The object of the study was the mature specimens of the pond frog
Pelophylax lessonae.

Hcnonp3oBanne 6ecXBOCTHIX aM(pHUOHii B KadecTBE 00BEKTa HCCIIEI0BAHMS IKO-
JIOTUYECKOTO COCTOSIHUS SIBIISI€TCSI NIEPCIIEKTUBHBIM HANPABICHUEM B OLIEHKE KO-
JIOTHYECKOTO COCTOSIHUSI TOPOJICKOH cpeabl. OOHUTaHNe HA TpaHMIE ABYX Cpel —
BOJHON M HA3€MHOM, OrpaHUYEHHbIE BO3MOXKHOCTU K OCYIIECTBICHUIO MUTpaLUil
B COYETAaHHM C JOCTAaTOYHO BBICOKOM 3KOJOIMUYECKOHM IIACTUYHOCTBIO IO3BOJIET
paccMaTpuBaTh JaHHYIO IPYIIY TETPANO B KAU€CTBE MOAEIH JJIsl OLIEHKH SKOJIOTH-
YEeCKOTO COCTOSTHUSI YpOaHN3NPOBAHHBIX TEPPUTOPHH.

Hacrosimas pabota rpeacrapisier coO0H aHaIM3 MOHUTOPUHIOBOTO UCCIIEA0BaA-
HUsI OMOXMMHUYECKHX MTOKa3aTesneil KpOBU U IeMaToJIOTHYECKHX [TapaMeTpoB, Xapak-
TEPHBIX JUIS OIS, OOUTAIONINX B YCIOBHAX Pa3HOXapAaKTEPHOTO aHTPOIIOT€H-
HOTO BO3JeHcTBHA B OoubiioM ropoze. Mccnenosauus npoBoamimch B 2018-2019
rT. Ha Tepputopun Kazann. OOBbEKTOM HCCIIEI0BaHUS CTAIH I10JI0BO3PEIIbIE 0COOU
IpyoBoii iarymku P. lessonae.

Jlnst ananu3a ObIIH B3STHI MOMYISIIMN, OOMTAIOIINE B YCIOBUSIX MHOTO3TXKHON
3acTpoiiku (BropuuHbIil BogoeM okoio «Ilapka [ToOenbr») u pekpealioHHON WIIN
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«3eseHol» 30HbI (03epo «Masoe myOokoe»). B kauecTBe yCIOBHO-KOHTPOJIBHON
TIOITYJISIIMK HaMK ObLTH POaHATM3UPOBAHbBI BEIOOPKH, B3sITOU ¢ Tepputopun Pand-
ckoro yuactka Bomxkcko-Kamckoro 3anosennuka (o3epo Kpyrminoe). ITonoBo3spensie
ocobu npynoBoi Jsarytiku P, lessonae Obutn oTiaBiuBeHsl B utonie 2018-2019 rr
OTOOp KpOBH MTPOBOIMIIM B MOMEHT JEKalMTalMU. J[j1sl reMaTroiornueckux muccie-
JIOBaHUH McIonb30Banbl podupku ¢ DJTA, Torna kak st OHOXMMHUYECKOTO aHaIU-
3a KpOBb OTOMpaliach B MPOOUPKH C I'eJIeM M aKTHBATOPOM KOMITAaHUU « MUHHMED.
Omnpenenenne OMOXUMHYECKHX IMOKa3aTeleld KPOBHM BKIIIOYANIO B ceOsi aHaIM3 Co-
JIepKaHMsl [ITIOKO3bI, JIaKTaTa, 0011ero Oesyka 1 reMorioonHa. V3 remaronorunaeckux
IIPU3HAKOB W3YYEHBI JIBA IT0KA3aTENIsl: COIEPIKAHUE IPUTPOLIUTOB U JICUKOI[UTOB.

W3ydyenne OMOXMMHUYECKHUX MOKa3aTelIeii BKII0YAIo B ce0sl aHaIN3 COJCpIKaHUs
nroko3bl (MM/1), nakrara (MM/in), oGmero 6enka (MM/i) n remoriioounna (/i) B
KpoBHU. M3 remMarojorndyeckux NMpU3HAKOB M3y4YEHBI JIBa IOKa3aTelsl: COJAepIKaHue
SPUTPOLIUTOB U JICHKOIIMTOB (YKCIIO KIETOK Ha JUTp KpoBH). [Toxcuer popmeHHbIX
9JIEMEHTOB KPOBHU OCYIIECTBIICH C oMokl Mukpockona Nikon H550S.

W3y4ensl OnoxnuMuyecKue IoKa3ares KpoBHU MpynaoBoil jsrymku P, lessonae
13 MOMYJISLMIH, HAaCeJSIONIMX JiBa Onorona roposa Kaszanu n ycioBHO-KOHTPOIBHBIN
6noron. Onpe/eneHo copepKanue NIIOKO3bI, JIAKTaTa, 001ero Oeka, rTeMorioonHa
B Tepu(epruIecKoil KpoBH, MPOBEJICH TTOJICYET KOJMYECTBA IPUTPOLIUTOB U JICHKO-
LIMTOB. YCTAHOBJICHO OoJiee HU3KOE COEPIKAHUE TIIIOKO3bI, O0IIEro OelKa U MOBbI-
LIEHHBIH yPOBEHb JIaKTaTa y NMPYAOBBIX JIATYIIEK M3 MOIYISIHKA B LIEHTPE ropoja
(ITapk IToGenpr) 10 CpaBHEHHUIO C YCIOBHO-KOHTPOJILHOM TEPPUTOPUEH U «3€JIeHON
30HO¥» ropona. Habmonaercst HU3Koe cojepikaHue TeMOTNIOONHA Y JISITYIIEK U3 To-
POJICKUX TEPPUTOPHH.

VY ocobeit u3 nonyisauuu P. lessonae, oburatomux B Bogoeme «Ilapka IToGe-
Jb1» (TOpOJCKasi TOMYJISILNS ), BBISIBIIEHO COCTOSIHUE T'MITOIIMKEMHH, MTOBBIIICHHOE
COZIep)KaHUe JIaKTaTa B KPOBU, CHHIKEHHE CoZieprKaHust o01iero Oelika, reMorioonHa
Y TIOBBIIICHHUE Y/AEIBHOTO YHUCIa IPUTPOLUTOB, YTO, BO3MOXKHO, CBUJICTEIHCTBYET
00 yCJIOBHSIX TMIIOKCHH, BBI3BAHHBIX BBICOKHMM YPOBHEM 3arpsi3HEHUsI TOPOJICKUX
MecTtooOuTaHuii u 3BTpoduKanueil BogoeMoB. BeposTHO, B aHTPOIIOI€HHO Hapy-
LIEHHBIX MECTOOOMUTAHMAX Y aM(pUOM HAONIONAIOTCS pa3INuHbIe a/lallTUBHbIE pe-
aKIMH, 3aKJII0YAIOIINECS B POCTE YMCIIA SPUTPOLIUTOB B OTBET HA CHU)KEHHE YPOBHS
reMorioOuHa, 1 U3MEHEHNE HHTEHCHBHOCTH OOMEHHBIX ITPOIIECCOB.

HaOuonaromieecst COCTOSIHUE THIIOIIMKEMUN U CHH)KEHHE COJIEPIKaHHsI O0IETo
Oerka B KpoBH y ocobeit nomynsiuuu P. lessonae u3 Bomoema «Ilapka [To6ensn (ot-
Hocsiercs k 30He 11 ropona Kazanu) cBuzieTenbcTByeT 0 BO3MOKHOM JiucOaaHce
MeTa0oJIN3Ma, BHI3BIBAEMOTO Pa3IMYHBIMK MPUYMHAMH (MHTOKCHKALUM OPraHu3Ma,
MOBPEXICHUSIMH BHYTPEHHUX OPTaHOB BCIIC/ICTBHE Napa3sHUTHUECKOW WHBAa3HU U
T.21.). I[loBBIIIEHHOE COZIEprKaHNE JIaKTaTa B KPOBU 0coOeit aMm(puouii n3 nomynsmn
«[Tapka IToGembr» MOXKET CBUIETEIBCTBOBATH 00 YBEINYEHHH PACXO/I0B SHEPTUHU B
YCIIOBUSIX CHJIBHOTO @aHTPOIIOI'€HHOTO Tpecca, Pa3BUTHH THIIOKCHU.
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CHMXEHUE yPOBHsI TeMOIIOONHA B KPOBU P. lessonae v TIOBBINICHHUE YICITBHOTO
YHCIIa IPUTPOIIMTOB, BEPOSTHO, MOITBEPKIAIOT HAIIN MPEIIOI0KEHIS 00YCIIOBHSIX
TUITOKCHH, BRI3BAHHBIX BBICOKHM YPOBHEM 3arPsi3HEHHSI TOPOACKHX MECTOOOUTaHUI
U 3BTpodUKaIueii BOMOEMOB. BO3MOXKHO, B aHTPOIIOTCHHO HAPYIIICHHOM MECTOO-
OutaHuM Ha ypOAHU3UPOBAHHON TEPPUTOPHU HAOIFOIACTCS AJalTHBHAS PCAKIIHS B
BHJIC POCTA YHUCIIA IPUTPOIIMTOB HA (POHE OOINEr0 CHUKCHHUS YPOBHS reMOIIOONHA
B KpOBH.

BrisiBneHHast TeHACHLINS NPEICTABIIAETCS B KAUECTBE aJallTUBHON PEaKLUU pU
OOUTAHUU B YCIOBHSX aHTPOIIOTCHHOM TpaHC(OPMAIUH OKPYKAIOILICH MPUPOIHOI
cpensbl. [TonydyeHHbIe pe3ynbTaThbl HOCST MPeIBAPUTEIbHBIN XapaKTep, U VIS 1eTallb-
HOTO TOATBEPIKICHUS CPOPMYIHPOBAHHBIX BBIBOJIOB HEOOXOIMMO IMPOOIDKCHUC
HCCJICIOBAHUM.

YCTHbIV oknag

NMPEAHAIPY3KA HA AANE3UOHHbIE NMOLWAAOKN U
MWHUMAIJIbHbBIE PASMEPbDBI TEJIA TEKKOHOBbIX ALEPUL
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Adhesive pads preload and minimal body size in geckonid lizards

Yu.F. lvlev'®, O.S. Luchkina’, R.A. Nazarov'?

'Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences; 119071
Moscow, Leninsky pr. 33; *yuvertb@sevin.ru

2Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow,
Bolshaya Nikitskaya str. 2

Body size limits in gekkonid lizards possessing adhesive pads are constantly in focus of
studies of biological adhesion. Mostly, a problem of the largest body size is under discussion.
However, recently a hypothesis has been suggested stating that usage of the adhesive
pads may limit minimal body size in lizards. The essence of the hypothesis is that to reach
a proper adhesion value some preload onto adhesive surface is necessary. The prelaod
may be provided either passively by animal body weight or actively by muscle contraction.
Since the animal body weight and muscle power decrease steeper then the adhesive pads
area does as the animal size decreases, the smaller animals have lesser capability to pro-
vide proper preload and reach proper adhesion. The hypothesis is supported by the fact
that the ratio of the body weight to the total adhesive pad area in 28 species of pad-bearing
lizards is not lesser than 0.02-0.05 N/cm?. Hatchlings are the smallest representatives of
every species and thus must be the most affected by the preload limitation. This limitation
causes that the pad area in hatchlings of different species lumped together (56 specimens,
10 species) scales in direct proportion to their body mass while intraspecific scaling of the
pad area with body mass in different species is described by different power equations.
Novel experimental results of measuring the preload value are described indicating that the
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preload may be greater than the resulting adhesion. Qualitative analysis shows that preload
limitation is itself size dependent and may not be so significant for smaller animals using
fibrillar adhesives (e.g. insects).

[Ipobnema mpeneabHBIX pa3MEpoB Teja KUBOTHBIX, KOTOPHIC MCTIONB3YIOT af-
T30, YTOOBI JeprKaThCsl HA HAKJIOHHBIX MTOBEPXHOCTSAX BO BPEMs IBIDKCHUS, pe-
TYJIIpHO TIPHUBJICKAeT BHUMAaHHUE HcCcienoBaTencii Omomormueckoir anresmu. [lon
MIpeeTbHBIMU pa3MepaMy OOBIYHO TOHUMAIOT MAKCHMAaJIbHO BO3MOJKHBIC Pa3MEPHI
TeJa, IpY KOTOPBIX CyMMapHasi Crila aAre3ud KOHTAKTHBIX IUIOMIAJIOK €Ille CII0CO0-
Ha IIPOTUBOCTOSTH cujiaM rpaBuTariy. OJHAaKO HEJABHO ObLIA BEIABUHYTA TUIIOTE3a
0 TOM, YTO MCIIOIB30BAHNE aJre3UH KaK JOKOMOTOPHOTO HHCTPYMEHTA TeKKOHAMH 1
Ipyrumu npenctasutesiMu Lacertilia MokeT HaKIagpIBaTh OTPAHUYCHUS U HA MH-
HUMAJIbHBIE pa3Mepbl TaKUX KUBOTHBIX (JIyukuna u np., 2018).

l'umore3a ocHOBaHA Ha XapaKTEPHOW OCOOCHHOCTH aATE€3MOHHBIX MOKPBITHH:
JUTS TOTO, YTOOBI MEKAY TAaKUM MOKPBITHEM U KOHTAKTHOM TOBEPXHOCTHIO BO3HUKIIO
HAJEKHOE aATe3HOHHOE B3aMMOJICHCTBHE HEOOXOMMa OTpeieIeHHas IIpeIHaTPy3-
Ka.

[Ipennarpys3ka Ha aare3MOHHBIC IUIOMIATKH MOXKET OBITh co3maHa JHOO0 mac-
CHBHO — 3a CYET Beca TeJla, KOTOPBIA HeTOCPEACTBEHHO OMPEICIIIeTCs pa3MepaMu
JKUBOTHOTO, JINOO aKTHUBHO — MBIIIIAMH, 00BEM U CHJIa KOTOPBIX TaK)Ke 3aBUCAT OT
pa3mepoB Tena. B cuiry reoMeTpuuecKuX 3aKOHOMEPHOCTEH OTHOIIEHHE MAacCHI U,
COOTBETCTBEHHO, BeCa KUBOTHOTO K IUIOIIAIN MTOBEPXHOCTH aAT€3MOHHBIX TLIOIIA-
JTIOK MOXXET YMEHBIIIAThCS C yMEHBIIEHHEM pa3MepoB Tema. B pesynsrare Bo3MokHa
CUTyanus, KOrJa )KMBOTHOE HE CIOCOOHO 00ECTIEUNTh MPEeHATPY3KY, HEOOXOAUMYTO
JUTS CO3aHMS HA/IGKHOTO aATe3HOHHOTO KOHTAKTA.

Hamm HOBBIE maHHBIE TTOKA3BIBAIOT, YTO OTHOIICHHE Beca Tella K oOmIe 1uio-
AW aITe3MOHHOTO MOKPBITUS B BEIOOPKE M3 268 IK3eMIUIIPOB, IPUHAICIKAIITHX
K 27 BHIAM TE€KKOHOB M OJHOMY BHJLy AHOJHCOB, HE OMYCKAeTCS HIKE YPOBHS B
0.02 +0.05 H/cm? y camMbIX MEJIKHX TIPEACTABUTEINCH Kak0T0 Bra. CaMble MEKHE
MIPEJCTaBUTENN BUIa — HOBOPOXKICHHBIC. FIMEHHO B 3TOM pa3MepHO-BO3PACTHON
rpymIe OrpaHMYeHNE Ha MUHUMAJIBHO TOMyCTUMYIO MPEIHATPY3KY MOXKET IPOsB-
nAThCS Hanbomee ocTpo. Eciu Takoe orpaHnyeHne eCTBUTENBFHO aKTyalbHO IS
6ospirHCTBA BUA0B Lacertilia, umeromux GuOPHIUISIPHOE aIre3MOHHOE ITOKPHITHE,
TO y HOBOPOXKICHHBIX SIEPHII PA3HBIX BUOB TUIONIA/Ib KOHTAKTHBIX MOBEPXHOCTEH
JOJDKHA OBITH TIPSAMO MIPOTIOPIIMOHATIFHA Macce Tea )KUBOTHBIX. JleCTBUTENBHO, Y
HOBOPOXKICHHBIX TpeacTaButeniell 10 BumoB (56 9K3eMILISIPOB) 3aBUCUIMOCTD MEXK-
Jly Maccoi TeJjia 1 IJIOIAbI0 aIr€3MOHHBIX IIOBEPXHOCTEN OKa3bIBAETCS IMHEMHOM,
IIPU TOM, YTO BHYTPH BUIOB CBSI3b MEKIY MAcCOH U IUIOMIAABI0 aATe3NOHHBIX TIJIO-
I1aJIOK KMBOTHBIX Pa3HOTO pa3Mepa OIMMCHIBACTCS PA3IHMYHBIMU CTCIICHHBIMHU 3a-
BHCHUMOCTSIMH.

Crnemyer 3aMeTHTb, UTO JJIs Bcex mpencraButeneil Lacertilia, y KoTOphIX m3-
BECTHBI a[IT€3UOHHBIC CTPYKTYPHI (TE€KKOHBI, aHOJINCHI M CIIMHKMN ), XapaKTepHa KIIa -

115



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

Ka U3 1-2 OTHOCHTEIBHO KpYyNHBIX siuil. J/laHHas 0COOEHHOCTH PENpOIYyKTHBHOU
OMOJIOrMH STHX PENTHIINH €CJIM M HE CIOCOOCTBYET, TO, 110 MEHBIIIEH Mepe, He Tpe-
IISITCTBYET PELICHHIO TIPOOJIEMBI IIPETHATPY3KH Y HOBOPOXKACHHBIX SIIEPHIL.

Ecnu coznanue npenHarpy3Ku Ha aAre3MOHHbBIE IJIOIA/AKY Y SILEPHIL SIBIISIETCS
(DYHKIIMOHAIBHBIM BBI30BOM JIUISI MEJIKUX MPEICTaBUTENCH ATOW IPYIIIbI, TO BO3HH-
KaloT BOIIPOCHI, BO-IIEPBBIX, 0 MUHUMAJILHOM pa3Mepe TaKUX SILEPHILL H, BO-BTOPBIX,
0 TOM, KaK ITpo0iiemMa IpejHarpy3Ky pelieHa y APYrHX >KUBOTHBIX, B YaCTHOCTH,
HACEKOMBIX, KOTOPBIE TAK)KE MOTYT MCIIOJIb30BaTh aJI'€3NOHHBIE CTPYKTYPBI, HO BEC
Tejla KOTOPBIX 3HAYMTENIbHO MeHbIe. OTBEThI Ha 3TH BOIPOCHI TPEOYIOT KoJMue-
CTBEHHOTO MCCJICZIOBAHMSI M aHAJIN3a MEXaHU3MOB CO3/IaHMsI TIPETHATPY3KH.

Omnpernenenne aare3uyd HM30JMPOBAHHBIX O0Pa3OB SMHIEPMUCA C TOIOUIBBI
najipleB rekkoHa Toku (Gekko gecko) B pexxume IUKIMYECKOTO B3aMMOJCHCTBUS
CO CTEKJISIHHOM MOBEPXHOCTBIO U M3MEPEHHE CHUIIOBBIX B3aMMOACHCTBUI MEXY I10-
JIOIIBOM T'€KKOHOB TOKH M BEPTHKAJIBbHOW CTEHKOH BO BpeMs CBOOOIHOro Oera Io
HEH KMBOTHBIX ITOKa3bIBAIOT, YTO MPEAHATrPy3Ka Ha aJIr€3MOHHOE MOKPHITHE MOXKET
nocrurats 30 H/cm? u Gosee, TO €CTh, B HECKOJIBKO pa3 OOJIbIIC 3HAUCHUS aJ['€31H,
KOTOPOE CUMUTACTCS] MAKCHMANBHBIM JIJIs TeKKOHOBBIX stiepuil (10 H/em?). Tlpenna-
rpy3Ka jk€ B IepecueTe Ha BCIO aJr€3MOHHYIO MOBEPXHOCTh OKa3bIBACTCS HU3KOMH
IIOTOMY, YTO €€ BBICOKHE 3HAYCHUS XapaKTECPHbI JIMIIb ISl OTHOCUTEIBHO HEOOIb-
IMX 00JIacTeM, I/ie MPOUCXOIUT HEMOCPEACTBEHHBIN KOHTAKT ITOJIOMIBbI )KHBOTHOTO
¢ cyOcTparoM.

[Mpennarpyska Ha GUOPMILISIPHOE are3UOHHOE ITOKPBITHE HYXHA IS obecre-
YEeHUs] HEOOXOIMMOTO YKCiIa are3UOHHBIX KOHTAKTOB. OJHAKO, Y OY€Hb MEIKHX
CYIIECTB HEOOXOAMMOE YHUCIIO aJI'€3MOHHBIX KOHTAKTOB MOXXET BO3HHKHYTH Cpa3y
IIpU KacaHuu ¢ cyOcTparoM 0e3 JOMONHUTENBHBIX Yeuiauid. To ecTh, moTpedHOCTh
B IIPE/IHArpy3Ke MOXKET CTaTh aKTyaJbHOMU, TOJIBKO KOTJA pa3Mephl Tella JOCTHIaloT
OIpE/ICIICHHO} IPaHUYHOM BEIMYHHBI. BeposiTHO, YTO HACEKOMBIE U SIIIEPHILIBI, UC-
TIOJIB3YIOIIHE aIr€3UOHHBIC TIOKPBITHS, HAXOASTCS 110 Pa3HbIe CTOPOHBI ITOM I'PaHu-
1bI, KOTOPO, 110 BCEH BUIMMOCTH, COOTBETCTBYET Macca TeJa Iopsi/IKa HECKOJIbKUX
JIECATKOB MUJIJTUTPAMM.

YCTHbIV Joknag
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PENMPOAOYKTUBHAA XAPAKTEPUCTUKA U
nnoaoBUTOCTb Y NATNYWWKU TEPEHTbEBA, PELOPHYLAX
TERENTIEVI (AMPHIBIA, ANURA, RANIDAE)

P.A. UBOJITA*, T.3. KOHOPATOBA, A.A. UBAHOB, A.A. KWOOB

Poccuiicknin rocynapcTBeHHbIN arpapHbiin yHuepeutetr — MCXA umenn K.A. Tumnpsisesa,
Mockea; *roman_ivolga@mail.ru

Reproductive age and fertility of the Terentiev’s frog, Pelophylax terentievi (Amphibia,
Anura, Ranidae)

R.A. Ivolga*, T.E. Kondratova, A.A. lvanov, A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *roman_ivolga@mail.ru

The Terentiev’s frog, Pelophylax terentievi (Mezhzherin, 1992), lives in southern Tajikistan,
northern Afghanistan and western China. Despite the high number, the reproductive biology
of the species remains poorly studied. The paper presents data on the fertility, size and age of
puberty in P. terentievi females in the Kafirnigan River valley (vicinity of Shahrituz settlement,
Khatlon region, Republic of Tajikistan). The studied group contained 18 adults and 6 immature
females. The body length of immature individuals comprised 41.9-50.9 mm, and in adults
50.9-88.1 mm. The studied animals included one-year-old (1 specimen), two-year-old (3
specimens), three-year-old (5 specimens), four-year-old (13 specimens) and five-year-old (2
specimens) individuals. There was a positive correlation between the age and body length of
frogs. The body length of two-year-olds and four-year-olds was significantly different. Of the
18 adult females studied, 12 (1 three-year-old and 11 four-year-old individuals) had mature
oocytes, 4 (1 three-year-old, 2 four-year-old and 1 five-year-old individuals) had maturing
oocytes, 2 (three-year-old and five-year-old individuals) did not have eggs and probably
reproduced earlier. The largest number of females (75 %) was 3—4 years old. The number
of mature oocytes ranged from 138 to 3317 per individual. There was no dependence of
the number of oocytes on the age and body length of the females.

Jlsarymka TepentbeBa, Pelophylax terentievi (Mezhzherin, 1992), onwuca-
Ha u3 lOxHoro TamkukHUCcTaHA HAa OCHOBAaHMM OTIMYUN OT O3€PHOM JIATYILKH,
P. ridibundus (Pallas, 1771), no nonmumophHbIM OestkaM U HEKOTOphIM MopdoMme-
TprueckuM npusHakam (Mesxokeput, 1992). [To coBpeMeHHBIM MpeACTaBICHUSIM,
JIATYIIKA 3TOr0 Bua HacessroT Takke CeBepHbiii Adranucran (Wagner et al.,
2016) u 3anannsiii Kuraii (Fei et al., 2012). YunTsIBas oTcyTcTBHE 300re0orpaduye-
CKHUX MPerpaj U CXOJCTBO OKOJIOBOJHBIX MECTOOOUTAHUI Ha CYIIECTBEHHOH 4acTu
pPaBHUHHON U npearopHoil yactu LleHTpanpHON A3uM, MOXKHO Mpennoaararb, 4To
narymka TepeHTbeBa pacnpocTpaHeHa 3HAUUTENBHO IIUPE, YEM CUMTAJIOCH PaHEee.
HecmoTpst Ha BBICOKYIO YMCICHHOCTh BHJIA, €0 OMOJIOTHSI OCTAeTCsl HEU3YYEeHHOM.
B HacrosiiieM cooOLIeHNH IPeJICTaBIEHbl HEKOTOPBIE PENPOAYKTHBHBIC XapaKTepH-
cTuKu P. terentievi.

JIsrymku TepeHTheBa ObLIM OTIIOBIICHBI B IIEpUO HKpoMmeTaHus (anpess 2019
r.) B noiuHe pexu Kapupnuran, B okpectHocTsIX noc. [laxpurys (XatiaoHckas 00-

117



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

nactb, Pecniyonuka Tamkukucran). Beero Obuti u3yuensl 24 caMku, 10J1 KOTOPBIX
ObUT ONpe/esieH U3yueHneM ToHaA. Y 3a()MKCHPOBAHHBIX JKUBOTHBIX MPHU MOMOIIN
AJIEKTPOHHOI'O HITAHTEHIUPKYIS U3MEpAIn JUInHy Tena. KonndecTso aui onpene-
s 00beMHO-BecoBbIM MetozioM (IIpaBaun, 1958). Bospact nsrymiek n3ydanu
C MOMOIIBI0 MeTofa ckeneroxporonoruu (Cmupuna, Makapos, 1987; CMmupuHa,
1989). Jlist OLIeHKH CTaTUCTUYECKON 3HAYMMOCTH HAOJIOJaeMBbIX Pa3IMYUN UCTIOIb-
30Basid Hemapamerpuueckuil U-kpurepuit Manna-YutHu. Ilpu ananuse creneHu
CBSI3M JUIMHBI TeJa, ADCOIIOTHOM TIOZI0OBUTOCTH M BO3PACTa PacCUUTHIBAIN JIMHEH-
HBIH K03 dunmeHT koppessinun [Inpcona (1).

W3zydennas BbIOOpKa cozpepikasia 18 B3pOCIBIX M 6 HEMOJIOBO3PENIBIX CaMOK.
Pa3zmax jumHBI Tena y HenosnoBo3penbix ocobei cocraBua 41.9-50.9 (B cpennem
45.35 £ 3.78) MM, y B3pocabix — 50.9—88.1 (64.03 + 10.20) mm. HccnenoBanubie
YKMBOTHBIE BKJIIOYANIN B ceOst opHoIeTHION (1 9K3.), AByxseTHUX (3 9K3.), TpexJieT-
HuxX (5 9k3.), yerbipexieTHux (13 9k3.) n msatwieTHux (2 9k3.) ocobeid. /st Beer
BBIOOpKH HaOMonanach nojokuTenbHas xoppeminust (r = 0.62, p < 0,01) mexnay
BO3PAcTOM M JUIMHOM TeJia JITYIIEK, OJJHAKO y MOJIOBO3PEJbIX 0co0el 3Ta CBsI3b HE
ormeueHa. Crarucriuecku 3HaqauMble (p < 0.01) pasnuuus JUIMHEI Tesla HabIoan
TOJIEKO MEX/Iy IPYIIIaMH JABYXJIETHUX M YETBIPEXJICTHUX 0co0el. 13 18 n3yueHHbIx
B3pocibIx caMok 12 (1 TpexierHsist u 11 geTbipexsieTHUX 0coleit) uMesn 3pelibie
oouuTsl, yeTeipe (1 TpexierHss, 2 4eTblpexieTHHe U | msaTmieTHss ocoOu) nme-
JIM CO3PEBAIOIINE OOLMTHI, J1Ba (TPEXJICTHSS M MSATHICTHSIE 0COOM) HE MMEIH SHILL
U, BEpPOSITHO, YCIIENM Pa3MHOXHTBCS JI0 OTIIOBA. Takum oOpa3oM, MHHUMAaJIbHBIM
CPOKOM JIOCTIIKEHUS! (PEPTHILHOCTH B N3YYEHHOMH BBIOOPKE CIIEyeT CUMTaTh BO3-
pact — Tpu rona. Haubombiree kommaecTBo caMok (75 %) umenu Bo3pact 3—4 roja.
KonnuecTBo 3pesbIX 00IMTOB BapbUpOBajo B mpexaenax ot 138 mo 3317 (1429.0 +
1222,2) mityk Ha 0c00b. 3aBUCUMOCTH KOJUYECTBA OOIMTOB OT BO3PACTa U JJIUHBI
Tesla CaMOK OTMEUEHO He ObLIO.

CTeHoBoe coobLieHne
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M3 BOCTOYHbIX FI/IMAHAEB:VCDMJ'IOFEOFPACDI/I‘-IECKI/IIZ
AHAJIN3 BAMBYKOBbIX KY®UU NOAOPOLA VIRIDOVIPERA
(REPTILIA: VIPERIDAE) NPOJIUBAET CBET HA
NMPOUCXOXAOEHUE 3TOU IrPYMnbl

C.lW. NOUATYNNUHA™, H.N1. OPNOB? H.A. NOAPKOB!'?

"Bronornyeckuii pakynsteT MOCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
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Out of the eastern Himalayas: phylogeographic analysis of green pit vipers of the sub-
genus Viridovipera (Reptilia: Viperidae) provides new insights on origin of the group
S.S. Idiatullina™, N.L. Orlov?, N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *idsbr158@mail.ru

2Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universi-
tetskaya nab. 1

3Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

The semi-arboreal green pit vipers of the subgenus Viridovipera belong to the genus Trimere-
surus and inhabit montane forests of Southeast and East Asia. The subgenus Viridovipera
at present includes seven taxa: T. stejnegeri stejnegeri, T. stejnegeri chenbihuii, T. vogeli,
T. gumprechti, T. medoensis, T. truongsonensis, and T. yunnanensis. We studied the phylo-
geographic structure and phylogenetic relationships among the species of Viridovipera based
on 118 samples of four species of the subgenus from Thailand, Laos, Viethnam and China.
We assessed the variation in two mtDNA genes (cytochrome b and ND4) and three nuclear
genes (cmos, NT3 and RAG-1). Our phylogeny confirms the monophyly of the subgenus
Viridovipera. Two species from the eastern Himalayas (7. medoensis and T. yunnanensis)
occupy the basal position on the phylogenetic tree of the subgenus. Other species are
clustered in two major clades: southern (T. vogeli + T. truongsonensis) and northern (T. ste-
Jnegeri + T. gumprechti). Within T. stejnegeri we reveal the two major clades from western
China and northern Vietnam (lineages S1-S3), and from eastern China and adjacent Pacific
islands (lineages S4-S10). We for the first time confirmed T. stejnegeri for the territories
south of the Red River Valley in Vietnam (Phu Tho Province). The subspecies T. s. chenbihuii
is likely not valid. Trimeresurus vogeli has a disjunct range covering the montane areas of
Vienam, Laos, Thailand and Cambodia and divided by the Mekong River; altogether our
analysis revealed seven lineages within this species. We reveal two major lineages within
T. gumprechti: G1 is widely distributed in southwestern China, northern Thailand, southern
Laos, northern and central Vietnam; lineage G2 is restricted to Yunnan Province of China.
The karst-dwelling species T. truongsonensis is confidently reconstructed as a sister species
of T.vogeli. The significant intraspecific differentiation within 7. medoensis (9.42 %) indicates
that the taxonomy of this species still may be incomplete. Our study suggests that the basal
radiation of Viridovipera happened in middle Miocene (9.4 mya) what coincides with the
intensification of orogeny in the eastern Himalayas. We argue that the uplift of the Himalayas
played a key role in formation and further radiation of the Viridovipera pitvipers. The study
was carried out with support from the Russian Science Foundation (RSF grant 19-14-00050).

119



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

Hamma pabota mocpsilieHa M3y4eHUI0 MU3MCHYMBOCTH 0aMOYKOBBIX Ky(Hil MMoj-
pona Viridovipera (pon Trimeresurus Lacépéde). DTu 3Men HACEISIOT TOPHBIC Jieca
IOro-Bocro4noli u BoctouHoii A3um 1 BeyT, B OCHOBHOM, JPEBECHBIN 00pa3 jKu3-
uu. Ilonpon Viridovipera BkrO4aeT 1O ceMU TakcOHOB: 1. stejnegeri stejnegeri,
T. stejnegeri chenbihuii, T. vogeli, T. gumprechti, T. medoensis, T. truongsonensis, u
T yunnanensis. Marepuan Hanieil pabots! Bkimouri 118 nmpo0 4eTsipex BUIOB IOJ-
pona Viridovipera ¢ tepputopuu Taunanna, Jlaoca, BrernHama u Kutast. MbI ucciie-
JIOBaJIM M3MEHYMBOCTH JByX reHoB MT/IHK (tmroxpom b u ND4) n tpéx renos s/JHK
(6enox-komupyromnye reHsl cmos, NT3 u RAG-1). @UioreHuo peKoHCTPpyHPOBAIIH IO
0alicCOBCKOMY aJITOpUTMY B mporpamme MrBayes 3.2.2, ceTu ramioTUIiOB CTPOMITH
B niporpamme PopART, a mismatch-ananus Obu1 MpoBE/IEH € TIOMOIIBIO TIPHIIOKEHHS
DnaSP (cpena R). ['enernueckue nucranimm noacuuteisaiy B mporpamme MEGA 6.0.

[Monyuennast ¢unoreHus noATrBepAnia MoHodwmmio noxapona Viridovipera.
bazanbHoe nonoxkenue 3aHUMaloT BUbI U3 Bocrounsix ['mmanaes — 7. medoensis
u T. yunnanensis. OctajabHble BUIBI JEISTCS HA JBE OCHOBHBIE KJIaJbl — IOXKHYIO
(T vogeli + T. truongsonensis) u ceBepnyto (1. stejnegeri + T. gumprechti). Jlns
T. stejnegeri HalM NaHHbBIC OATBEPKIAIOT BBISIBICHHOE paHee KUTAlCKMMU reprie-
TOJIOTAaMH pPa3/ieIeHHe 3TOr0 BH/A Ha JBE OCHOBHBIC KJIaJIbl: 3amaanyo (JinHuu S1—
S3), nacensronryto FOro-3ananusiii Kuraii u ceep BreTHama, 1 BOCTOUHYIO (JIMHUU
S4-S10), pacnpocTpaHeHHYIO Ha 10ro-BocToke KuTas u mpuiiexaminx oCTpOBax.
HuTepecHo otHeceHue K 1. stejnegeri MOMyNSNUN C IpaBoro Oepera peku KpacHoit
B0 Bretname (npoBuHIms PyTX0). AHAIIN3 CETEH ralUIOTUIIOB U JJeMOorpaduIecKuid
aHaJM3 MpEeArosaraeT HeAaBHUM POCT YUCICHHOCTH JUIsl JIMHUWA W3 CEeBEPHOW Ya-
ctu Brernama u Bocrounoro Kuras. Bamunnocts nopsuna 7. s. chenbihuii ne non-
TBEPIKIACTCSL.

Trimeresurus vogeli nmeeT pa3opBaHHbBII apeajl B TOPHBIX paiioHax BreTHama,
Jlaoca, Tamnmanna u KamOomku, pa3eneHHbIi TOMUHON peku MekoHr. B cocrase
BHJa OBLJIO BBISABICHO ceMb JinHui. Knanbel u3 nenrpansaoro Beetnama (V3, V7)
IIPE/ICTaBICHBl HAaUOOJBIINM pa3HOOOpa3ueM raruloTHUIIOB, a momyisinus u3 Tau-
nanna (V2), Hao0opoTt, reHeTryecku obeaHeHa. B npenenax 7. gumprechti BuisiBiic-
Ho nBe kiaabl: Gl umeer mmpokuit apean, Bkimodaronuii KOro-3amagueiii Kuraid,
Cesepubiit Taunana, FOxus1i Jlaoc, ceBep u eHTpallbHYIO YacTh BeeTHaMa, B TO
BpeMsi Kak JuHus G2 obuTaer Tonbko B poBuHIMHU FOHBHAHB. Mopdonornyeckn
HeoObIuHbIH Bua 7. truongsonensis, CBSI3aHHBINA C KapCTaMu LIEHTPaJIbHOTO BreTHa-
Ma u Jlaoca, 1o HammM JaHHBIM HanOoee 030K K 7. vogeli ¢ BBICOKOW CTEIICHBIO
nopnepxxku. 1. medoensis n T. yunnanensis nacensitor Boctounsle ['mmanan u ux
OTpOrH B IpoBUHIMH FOHBHAHB, COOTBETCTBEHHO. DTH BH/IbI 3aHUMAIOT 0a3anbHOE
nojiokeHue Ha gepese. OOpaiaer Ha ce0s BHUMaHUE HA YIUBICHUE BHICOKAs BHY-
TPUBUI0BAst ©BMEHYMBOCTD 1. medoensis (9.42 % mexay nonynsusmu u3 Kuras n
Bupmbl). DTO MOKET TOBOPUTH O TOM, YTO CHCTEMATHKa 3TOH Ipymibl TpedyeT 1o-
TIOJTHUTEJBHBIX UCCIICIOBAHUI.
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CormtacHO MOJIEKYJISIPHBIM JIaTUpOBKaM, OasaibHas panuanust noxpona Viri-
dovipera npounsonuia B cpeHeM MuolieHe (9.4 MIIH JeT Ha3aj), YTO COBIAJACT C
IMUKOM TopooOpa3oBanusi B Boctounbix ['mmanasx. OTTyna rpyrnma paccenuiach
JIByMsI OCHOBHBIMHU ITyTsIMU: B AHHaM — tokHast uaust (7. vogeli + T. truongson-
ensis), u B FOxub1il Kurtait — ceBepHast muHUs (Ipeaku Komruiekca 1. stejnegeri +
T. gumprechti). ' panuiia MeXy STUMH KJIaJaMH COBIIA/IaeT ¢ JoInHOM pexu Kpac-
HOW — ocHOBomonararomiei rpanunei mexay Muno-Manaiickoit u FOxno-Kuraii-
cKoii mogoonactamMu OpreHTabHO 300reorpaduueckoii odnactu. B npenenax 1ox-
HOW JIMHUY crienuanu3auus 1. truongsonensis K OOUTaHHIO B KAPCTOBBIX MacCHBaX
LIEHTpaJbHOr0 BreTHaMa npuBesna K 000COOIEHHIO ATOTO BU/Ia OKOJIO 6.6 MIH. JIeT
Hazaz. Paccenenue 7. vogeli MpOUCXONMIIO B TUTHOIICHE BIOJIb AHHAMCKHX TOp 10
CesepHnoro Jlaoca u Beetnama u Ha ror g0 Jlanarckoro miaro. B pannem mielcTo-
neHe (okosio 1.9 MJH. JeT Ha3ad) STOT BUJ Nepecek JOIMHY pekH MeKoHT (BaKHO-
ro Ouoreorpaduyeckoro 6apbepa) u 3acenwsn Bocrounsnii Tamnann u Kamoomxky.
JuBepreniys Mexxay npenkamu 1. stejnegeri u 1. gumprechti natupyercs paHHUM
TuMoneHoM (0Kouo 4.9 MITH. JIET Ha3aj) U COOTBETCTBYET Pa3/ielICHHIO MEX/Y FOXK-
HBIMH M CEBEpHBIMH CKJIOHAMH BOCTOUYHBIX OTporoB ['mmanaes. 3arem oOmmii npe-
nok muHuK G1 mpoHuk Ha for B ropsl JIaoca nu Bocrounoro Taunanna, otkyna, yxe
HenaBHO (Okoso 1.2 MITH. JIET Ha3aJl) pacceiuics Ha BOCTOK M IONajll B CEBEPHBIC
paiionsl AHHaMckoro xpedra (nposuHuust Hrean, Beernam). Bpemst nuBepreniun
T. stejnegeri Ha 3aaIHYI0 U BOCTOYHYIO KJ1a/ibl (OKOJIO 4.2 MJIH. JIET Ha3a/1) COBIIa-
JIaeT ¢ aTaroM oporenesa I yiiukoyckoro 1iaro, a IpOHMKHOBEHHE Ha IIpaBblii Oeper
pexu KpacHoli — ¢ moxosonanueM Kimmara B Iuieiicrouene. Paccenenue Kyguii
Ha ocTpoBa XaiiHaHb n TaliBaHb ¢ MaTepuKoBOM yacTu Kurtas mpous3onuio B mino-
IUICHCTOLICHE, YTO 00JIer4anioch MHOTOKPAaTHBIMH KOJIEOaHUSIMH yPOBHSI MUpPOBOTO
okeaHa ¥ ()OPMHUPOBAHHEM CYXOITyTHBIX MOCTOB MEXIy MAaTepHKOM U OCTPOBAMH.
Pesynbrarbl paboTHI MPEACTABISIOT HHTEPEC ISl OLIEHKH TaKCOHOMHYECKOTO pas-
HOOOpasusi SIMKOTOJIOBBIX 3MeH A3UM U MMEIOT 3Ha4YEHHE JUIs UCCIICAO0BaHUS OHO-
reorpadun MunokuTas.

HccnenoBanne BBIMOIHEHO TP moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Aoknag
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New data on phylogeny and taxonomy of pit vipers of the subgenus Popeia based
on the analysis of mtDNA
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Giay, Hanoi, Vietnam

The pit vipers of the subgenus Popeia (genus Trimeresurus) represent one of the taxonom-
ically most challenging groups of Southeast Asian snakes. The number of taxa included in
Popeia ranges from five to ten species according to various authors and taxonomy of the
subgenus still remains in a state of a flux. We examined phylogenetic relationships within
Popeia based on 16 samples from Thailand, Malaysia and Myanmar, as well as sequences
from 55 members of the subgenus obtained from GenBank. Our study confirms the monophyly
of Popeia, and reveals six major species level clades within the subgenus. The first clade
includes T. fucatus from Peninsular Malaysia and southern Thailand, which is recovered as
paraphyletic with respect to T. barati (Indonesia), T. bunianus (West Malaysia), T. sabahi
(East Malaysia) and T. toba (Indonesia); these taxa likely represent the subspecies of
T. sabahi. The second clade encompasses T. yingjiangensis (Yunnan) and the samples
from Kachin State of Myanmar and northeastern India. Since the type locality of T. popeio-
rum is located in Khasi Hills, Meghalaya, India, we argue that this lineage corresponds to
T. popeiorum sensu stricto, therefore based on our data T. yingjiangensis represents a junior
synonym of T. popeiorum. The third lineage joins the populations from northern Tenasserim
Mountains in western Thailand and southern Myanmar. The previous studies have noticed
that these populations differ in a number of morphological characteristics from the nominative
T. popeiorum. Our data strongly supports the hypothesis that the Tenasserim populations
of Popeia actually represent a new yet undescribed species. The fourth lineage joins the
populations from south-eastern China, northern Thailand, Laos, and Myanmar. Previously
they have been attributed to T. popeiorum, however our phylogenetic data strongly sug-
gest that this lineage likely represents a distinct yet undescribed species. The fifth lineage
includes T. nebularis from Malaysia, which is confirmed as a distinct independent species.
The six lineage occupying the basal position in the phylogenetic tree of Popeia, includes
T. phuketensis from the Phuket Island in southern Thailand. Despite the long history of
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studies, the taxonomy of the subgenus Popeia is far from being complete; further integrative
studies are required to fully stabilize the taxonomy of this group of pit vipers. The study was
carried out with support from the Russian Science Foundation (RSF grant 19-14-00050).

[Monpon Popeia — oxnna u3 rpymi 0aMOyKoBbIX Kybwuii pona Trimeresurus. Otn
3MeH BeIyT, B OCHOBHOM, HOYHOH IOTyAPEBECHBII 00pa3 )KU3HN M HACEISAIOT TPe/-
ropHbIe U TopHBIE Jieca oT CeBepHoit Mnann no Manaitsun (bopueo) gepes bupmy,
Jlaoc, FOxwuseiit Kurait, Tannann n Manonesnto (Cymarpa). XapakTepHas 0COOCH-
HOCTB ATOTO NOAPOAa Ky(huii — HaIW9HMe y CaMIIOB JUTHHHBIX TOHKUX TeMHIICHICOB
C CEeTYaTOH MOBEPXHOCTHIO U 6e3 mmIoB. [To pa3HbIM JaHHBIM, TTOAPOA OObEANHSICT
OT TATH 110 JecsATH BUA0B. CHCTEMAaTHKa TPYTIIbI, B IIEJIOM, OCTACTCA M3yYCHHOM
HEI0CTaTOYHO.

Martepuan Hamei paboThl BKIOUMI 16 mpob npencraButenei monpoaa Popeia
¢ Teppuropun Taunanga, Manaiizuu u bupmel, a Takxke nocnenosarenbHocTu JTHK
ot 55 sx3eMIusipoB Popeia n 11 mpencraButeneil 1pyrux NoaApomoB Irimeresurus,
mony4yeHHele u3 lenOanka. [locmemoBarensHoctn Deinagkistrodon acutus w
Azemiops feae 6bUN HCIIONB30BAHBI B KA4ECTBE BHEIIHUX Tpym. s GpuioreHeTu-
YECKOTO aHallM3a HaMH ObUIM OTCeKBEeHHpOBaHBI uyeThipe reHa MT/IHK: nBa Gemok-
xomupyromux (ruroxpom b u ND4) n nBa rena pPHK (/25 u 16S) obmeit mmuHON
710 3339 1. 0. PUIIOTEHHIO PEKOHCTPYHUPOBAIH 10 0aiieCOBCKOMY aJITOPUTMY B IIPO-
rpamme MrBayes 3.2.2, a reHeTHYeCKHE AUCTAHIINY TOACYUTHIBATIHN B MPOTpaMMe
MEGA 6.0.

[Tonmy4yennass HaMH (WIOTEHHS TOATBEPXKAaeT MOHO(GHINIO Toapona Popeia,
YTO COMNIACyeTCs ¢ Pe3yJabTaTaMH MPEANISCTBYIOMNX HccienoBaHuid. [lomydenHoe
HamMK (UJIOTEHETHYECKOe NPEeBO Moapoaa Popeia BKiIO4aeT B ceOs LIECTh Kiiajl
MTOTEHINAJIBFHO BHIOBOTO paHra. llepBas M3 HHUX MPEACTAaBICHA TaKCOHOMHYECKU
CIIOKHBIM KOMITJIEKCOM, B KOTOpOoM BHJ 7. fucatus w3 Mamnaizun u FOxxnoro Tan-
JlaHIa oKasascs napaduieTindeH otHocuTeNbHO 7. barati (Munonesus), 1. bunianus
(Banmagnast Manaiizus), 1. sabahi (Boctounas Manaitsus) u 1. toba (Manonesus).
Craryc 3THX TaKCOHOB BCET/a BBI3BIBAN CIIOPHI CPEIH TEPIIETONOTOB, HO B MOCTEI-
Hee BpeMs MHOTHE aBTOPHI JOCTUIIIN KOHCEHCYCa B TOM, YTOOBI CYUTATh MX MO/ABH-
namu 1. sabahi. K coxxanenuro, BBUAY OTCYTCTBHS OPUTHHAIBHBIX MaT€pPHAaJIOB 110
xoMIutekcy 1. sabahi ¢ Tepputopuu bombmmx 30HACKIX OCTPOBOB, CICTATh BBIBOJ
00 MX TAKCOHOMHUYECKOM CTaTyce Ha JaHHBI MOMEHT HE TPE/ICTABIACTCS BO3MOXK-
HBIM.

Bropas knana Bkimtouaet B ce0s onucanubiii B 2019 1. u3 FOupnann (KHP) Bug
T’ yingjiangensis, a Takxe JBa dK3eMIusipa u3 mrara Kauun B ceBepHoil MbsiHMe,
ompeneneHHble Kak 1. popeiorum, n onHy npoOy u3 CeBepo-Bocrounoit Munnu.
ITockonbky Tunosas teppuropus 1. popeiorum — ropsl Kxacu B wrare Merxanas
(Unaus), MBI cuMTaeM, 4TO UMEHHO 3Ta JIMHUS TpencTariser coboit 7. popeio-
rum sensu stricto W, CJIeIOBaTEIHHO, COTIACHO HAIIMM MOJCKYISPHBIM TaHHBIM,
T’ yingjiangensis sBIs€TCs MIaILIUM CUHOHUMOM 7. popeiorum.
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Tperes nmuHust, 00beanHsIOMAs oy sy Kyhuii u3 Tenaccepuma (3arnaaHbiid
Tannann, Oxnas bupma), nocroBepHo MoHodwmieTnyHa. B npeapinynmx uccre-
JIOBaHUSX aBTOPBI YKa3bIBAIM HA TO, YTO 1O PsIy MOP(HOMETPUIECKUX PU3HAKOB
(TakuMX KaK 4ucijo OPIOUIHBIX W XBOCTOBBIX LIMTKOB) 3THU IOIYJISILMK MOMAIAI0T B
BEPXHUI Juana3oH u3MeHunBOCTH st 1. popeiorum sensu lato (Mulcahy et al.,
2017). OnHako BBULY OTCYTCTBHSI IPH)KU3HEHHBIX (oTOrpaduii HK3eMIUIIpOB, Psit
B)XHBIX TMarHOCTUYECKUX NPU3HAKOB (KaKk OKpacka Tella, XBOCTa, HAJIMYHe/OTCyT-
CTBHE TOJIOC M JIOPCAJBHBIX MATEH) ObUTM HEAOCTYNHBI Juisi u3ydeHus (Mulcahy et
al., 2017). M&I xe pacrojaracM BCEMH HEOOXOIUMBIMU JTAHHBIMH, YTO TO3BOJIICT
HaM cJieJIaTh BBIBOJ O TOM, UTO JIUHUA Popeia n3 TeHaccepUMCKUX rop IpeAcTaBIIs-
eT co00il CaMOCTOATENLHBIH BUI.

UYerBepras JIuHMS Kiaaa BKiodaeT Kypuit n3 FOro-Bocrounoro Kuras, Cesep-
Horo Taunanna, Jlaoca u bupmel. Bee npenmiectsyronye ucciaeqoBaTeId OTHECIN
ee Kk T popeiorum, TIOCKOJIbKY TPEICTaBUTEIN ITOW JIMHUU OOMTAIOT AOCTATOYHO
6:113K0 K THIIOBO# Tepputopuu 1. popeiorum (Merxanasi, Uaaus). I1o Hammm nan-
HbIM, momyssiiinu U3 Ceepo-3anaanoro Munokuras u KOxHot KOHpHAHM (uito-
TEHETHUUYECKHU SIBHO OTCTOAT OT TUNHUUHBIX 1. popeiorum nu3 Cesepo-Bocrounoit 1H-
aun 1 CeBepHoil MbstHMBL. Takum 00pa3om, 110 HAIlIM JJAHHBIM OHH ITPE/CTABIISIOT
coboii emie He onvcanHbli BuN. Jlunus 1. nebularis u3 Manaiizun MoHOGMIETHY-
Ha, XOpoIIo 000COOJICHHA OT APYrHX JIMHUN Popeia W TPEACTaBISICT OTIACIbHBIN
Bua. bazanpHoe nojokeHne B HamieM (UIOTEHETHYECKOM JpeBe Popeia 3aHMMaeT
T. phuketensis. Jtot Bun kyduii Hacenser ocTpoB [Ixyker u 6buT omnmcan B 2011
I MCKIIIOYUTENIFHO 110 MOP(OJIOTHYECKUM JaHHBIM. B Haiem aHannse sta JIMHHS
MIPE/ICTaBIICHA BCETO JIMIIb OIHON IPOOOIL, MOITOMY CIOKHO OOBEKTHBHO CYJIHUTH O
€€ TAaKCOHOMHUYECKOM cTaryce. /[y BhIACHEHHUs MOJIOKEHUS STOr0 BUA B MOJAPOJE
Popeia TpeGyercst TONOIHUTENBHBIA MaTepUall.

Takum 00pazoM, HECMOTPsI Ha JIOITYI0 HCTOPHIO U3yUdeHus Ky(uii, B TOM yucIie
BUJIOB nojiposia Popeia, pOACTBEHHBIE OTHOLLICHUS MEXIy BUJAAMHU U CTaTyC BKIIIO-
YEHHBIX B €r0 COCTaB JINHUH MO-IPEKHEMY OCTAIOTCS IIJI0X0 Pa3pelIeHHBIMU U Tpe-
OYIOT JIOTIOJIHUTENBHBIX MHTETPATHBHBIX TAKCOHOMUYECKUX MCCIICIOBAHHH.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Joknag
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BIIMAHUE AHTPONOIEHHbLIX ®AKTOPOB HA
COBPEMEHHOE COCTOAHUE MACROVIPERA LEBETINA
(LINNAEUS, 1758) B AATECTAHE

3.C. ICMAUITOBA

[arectaHckuii rocyaapcTBeHHbIN yHuBepcuTeT, Maxaykana; ismailovazs@mail.ru

Influence of anthropogenic factors on the current state of Macrovipera lebetina
(Linnaeus, 1758) in Dagestan

Z.S. Ismailova

Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a; ismailovazs@mail.ru

The data on the influence of anthropogenic factors on the state of Macrovipera lebetina
populations in the republic are presented and recommendations for the conservation of the
species are given.

I'op3a nmeer obmmpHLIA apeat, Ha KaBkasze Hacenser Bocrounoe 3akaBkasbe U
JlarecraH, rje pacnpocTpaHeH 3aKaBKa3CKuil oaBuna Macrovipera lebetina obtusa. B
Jlarectane oHa BCTpeYaeTCsl Ha CEBEPHOM TIpefielie apeasia, B MpeArophsix 10 600 M Ha
ypOBHEM Mopsl. PernoHanbpHeIi apealt JU3bIOHKTHBEH, OCHOBHBIE MECTOOOUTaHUS TIPH-
YPOUEHBI K PEYHBIM JIOMHAM C BBIXOAMH TBEPIbIX opoa. KirroueBsie MecTooOnTaHNsA
TIOp3bI HaxoasATcs B CylnakckoM KaHbOHE, B fonuHax pek Kommam u Illypaepe. Kak co-
KpaIlaroIuiicss B YMCICHHOCTH BUJI, TIop3a BKIrodeHa B KpacHeie kauru Poccuiickoit
®Oenepanun (2001) u Jarecrana (1998, 2009, 2021). 3nauntenbHas 4acTh apeasa B pe-
CITyONMKe TPUXOANTCS Ha XO3SIMCTBEHHO OCBOCHHBIE TEPPUTOPUH. B mociemHue rompt
HaOIToMaeTCsl MHTEHCUBHOE Pa3BUTHE arpapHOTO CEKTOPA U CYIIECTBEHHOE YBETIMICHNE
arIoMepalyy B HIDKHUX NPEATOPbsX. DTH (haKTOpbl HE MOTYT HE CKa3aThCsl Ha COCTOSI-
HUH TOMyJsin TIop3bl. B 20162021 1T momy4YeHbl HOBbIE TAaHHBIE O BIWSIHUU aHTPO-
TIOTE€HHBIX (haKTOPOB Ha KITFOYEBBIC MOMYISIIIN TIOP3BL.

Pa3Butue Typusma B pecryOnnke MpUBeIo K BOCCTAHOBICHHUIO 3a0POIIEHHOTO
cena 3yOyTib, Haxomsmierocs: B CylakckoM KaHbOHE. B OKpEeCTHOCTSIX cena BeAeTCst
aKTHBHAA XO3AWCTBEHHAS JESTEIbHOCTh. VIHTEHCHBHO OCBAaMBAIOTCA TEPPUTOPUH,
pacronoKeHHbIE TI0 PaBOMY M JeBoMy 0opTy Cymakckoro kaHboHa. B pesymbra-
T€ Yero MPOUCXOIUT pa3pylIeHrne MECTOOOUTAaHUH TIOP3bI B 9TOW KIIIOUEBOH 4acTh
apeana. YUaCTHINCh CIy4ad IOMAJaHUsA TIOP3bI O] Kojieca TPAaHCIOpTa M YHHY-
TOXKCHHE €€ YEeIOBEKOM. Bce 3TO B MepCreKTHBE CKaXETCs Ha YUCICHHOCTH 3TOH
TIOMYJISILIUY TIOP3bl, HAXOAAIIECICS Ha CEBEpHOM TpaHulIe apeara.

B nomune pexn Kommun u panee Habronanack Xo3iiCTBEHHAS IESTENBHOCTD, KO-
TOpasi MpUBENa B IOCIESHNE ACCITUICTHS K PE3KOMY CHIDKCHHIO €€ YHCICHHOCTH. B
MIOCTIETHAE TOMBI 37eCh pPabOTAIOT HECKOIBKUX KaphepoB IO JTOOBIYE CTPOUTEIHHOTO
KaMH$, B pe3ylbTrare KOTOPBIX Pa3pyIIaroTCs BBIXOABI TBEPIBIX MOPOI, T/Ie HAXOMAT-
sl yOSXKHIITa U MecTa KJIaJ0K TIop3bl. [ToMrMO 3TOTO0 371€Ch MPOUCXOIUT U TPSIMOE €€
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YHHYTOKEHHE YeIoBeKoM. To ke camoe MPOUCXOUT B Psiie MECTOOOUTAHHUI T'TOp3bI B
F0KHBIX MPEATOPbsIX. 3/1€Ch UET PACILIMPEHHE arpapHOro CEKTOpa, a TAKAKE 3aCTpanBa-
I0TCSl OKPECTHOCTH MHOTHX CeJl, Tie oOuTaer riop3a. Habmronaercs 3acTpoiika Mecto-
o0WTaHMI1 TIOP3bI U €€ aKTUBHOE YHUYTOXXEHUE MECTHBIM HACEeJIeHHE aKTUBHO YHHY-
TOXKAeT T'FOp3, LIeJICHANPABIICHHO M3BJIEKasi UX YOSKHII M yOrBast OepeMEHHBIX CaMOK.

Takum 00pazoM, yCHiIeHHE aHTPOIIOTEHHOTO BO3/ICHCTBYSI Ha TIOP3y B OJIVDKai-
III1€ TO/lbl MOXKET MPUBECTU K PE3KOMY COKPAILEHHUIO €€ YHCICHHOCTH B KJIFOUEBBIX
MectoobuTanusx. Xors Bua u 3aHeceH B Kpacuyto Kuury P® u PJI, on He oOe-
CIIeYeH 3aKOHOJIATeJIbHON OXPaHOW M JUIS €ro COXPaHEHMsI B PErnoHe HeoOXoaMMOo
IIPOBOJUTH MOHUTOPHHT COCTOSIHUS MOMYJISIUIN B IpeJiesiaX perHOHaIbHOIO apeana,
[IponaraHAnpoOBaTh OXpaHy BHUJA IyTeM MPOCBELICHUS U MOMYIIpU3allii 3HaHU, a
TaKke Heooxoaumo cozaanue OOTIIT.

YCTHbIV oknag

K 3KOJIOTUN U MOP®OJIOTI N OJTIMBKOBOIO MNMOJIO3A,
PLATYCEPS NAJADUM (EICHWALD, 1831), B AJATECTAHE

3.C. ACMAUIOBA, 3.I. PABAOAHOBA*, I1.®. MA3AHAEBA

[arectaHckui rocygapcTBeHHbIV yHuBepeuTeT, Maxadkana; *r.zukhra@yandex.ru

On the ecology and morphology of Platyceps najadum (Eichwald, 1831) in Dagestan
Z.S. Ismailova, Z.G.Rabadanova*, L.F. Mazanaeva
Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a; *r.zukhra@yandex.ru

The data on distribution, biotopes, as well as the morphological characteristics of the Platy-
ceps najadum in Dagestan are presented.

Hawnbornee mmpoko pacripocTpaHeHHBIM BUIOM poja Platyceps SBISIETCS OIHB-
KOBBIH 1105103 — P, najadum. Ero apean npoctupaercs ot HOxuoi EBponsl n 3a-
KaBKka3bs 10 Manoit Azun u Oro-3anagnoro Typkmenncrana. B Poccun oburaer
HOMHHATUBHBIN oy (P. n. najadum), pacnpoctpanenHslii B Jlarecrane, Yeune,
Wurymernn, Ha BocToke CTaBpOIOILCKOTO Kpast U Ha YepHOMOpCKOM mobepexbe
Kpacnomapckoro kpast (Tuniyev et al, 2019). Apean Buna vHa CeBepHom Kaskaze
JM3BIOHKTHBEH U €T0 HAXOJIKH B Psijie PETHOHOB HE MOATBEPXKIAIOTCS (DaKTHIECKUM
MmarepuainoM (Joponun, 2020; Jlotues, 2020). B Jlarecrane 0i1MBKOBBIN 110J103 Clla-
60 u3ydeH. [1o 1aHHBIM Ha KOHEIl MPOLIOTO CTOJETHS M3BECTHHI HAXOJKH JIUIIb B
HECKOJIbKHX JIOKAIUTETaxX Ipearopbs (Anxacos, 1980).

B 2008-2021 rr. B x0/1€ MOJIEBbIX UCCIEIOBAaHUM HAMU MOTYYEeHbI JaHHbIE O pac-
MIPOCTPaHEHNH, OMOTONMYECKOM pacHpeiesieHnu 1 Mopdosorun 19 moioBo3pernbix
(15 @ u4 &) wectu HEMOTOBO3PEIBIX 0COOEH M3 pa3NMUHBIX paiioHoB JlarecTaHa.
[To HammM gaHHBIM NOJ03 BeTpedaeTcs B 53 myHKkTax. OCHOBHAs 4acTh HAXOJOK
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MIpUXOANTCS Ha nodepexbe Kacnuiickoro Mopst M IpeAropksi, Iie OH OCBauWBacT
apuU/IHBIE PEIKOJIEChS U NINOJISKH C HAJIMYNEM CKaJIbHBIX BBIXOJ0B U POCCHIINEH KaM-
Heil. Ha mo0epesxbe BcTpeyaeTcst Ha MOoy3aKperyIeHHBIX U 3aKPETUICHHBIX MeCKax ¢
HaJM4YKie KyCTapHHUKOB, a TAKXKe 110 OKpalHaM JEJIbTOBBIX JIE€COB. J[Be N30IUPOBAH-
HBIE MOITYJISMHA OTMEUEHbI B CEMHAPH/IHBIX KOTJIOBUHAX YIIEIUH pek AHIUICKOe 1
Aapckoe Koiicy, a Takke B yienbe peku Camyp. 3/1ech HaXOAKH 01032 MPUYPO-
YEHBI K CPEHETOPHBIM BHYTPUTOPHO-KOTJIOBHHHBIM MOJYIYCTHIHHBIM U CTEITHBIM
nannmadram. /uanazon HacemsieMbIX BBICOT: OT —3 110 1300 M Haj ypOBHEM MOPSL.

B pesynbrare nccnenoBanusi MOpQoIOrHIecKuX MPU3HAKOB 19 M0oI0BO3pEbIX
ocoleil mosydeHsl cieayromue pesynsrarbl. CpenHss IIMHA TYJIOBHIA CaMIOB
paBHa (846 + 35, min — 780, max — 920) MM, camok — (792 + 21, min — 671 u
max — 970) mm. Cpennsis JuiHa XBocra camuos (295 + 13, min — 272, max —
320) MM, camok (243 + 12, min — 164, max — 345) mm. CpeHee 3Ha4CHUE Beca
camuos (125 + 13, min — 102, max — 156) rpamm, camoxk — (102 £ 9, min — 54
n max — 130) rpamma. ITo npusHakam ¢onnmo3a MosydeHs! CIeAyoIHe JaHHbIE.
VY Bcex ocolell Yrcio BepXHETryOHbIX IIMTKOB PaBHO BOCHEMH, a YElIyil BOKPYT ce-
peauHBI TyJ10BHINAa — 19; 4nciio OpIOLIHBIX MIMTKOB y caMioB — 213-221, y camok
— 212-226; nonxBOoCTOBBIX IUTKOB 94—106 u 53—112, coorBercTBenHo. [1o momy-
YEHHBIM JIAHHBIM CaMIIbl KPYITHEE CaMOK, TI0JIOBOH AUMOP(U3M BBIPaXKEH 110 JJTHHE
TyJoBHUIIA U XxBocTa. [Ipu3Haku (honamugo3a HaXoAATCs B paMKaxX M3MEHUYMBOCTH 1O/
Buza. [TonyueHHbIe JaHHBIE IO PACIPOCTPAHEHUIO U OMOTOINYECKOMY pacipeielie-
HUIO TOBOPSAT O TEPMO- U KCEPOPHIBHOCTH OJIMBKOBOT'O I10JIO3A.

YCTHbIV oknag

TAKCOHOMUYECKOE PASHOOBPA3UE 3EMHOBOOHbIX
N NMPECMbIKAKOLWKUXCA FOIrO-3ANMAAHOIO NMPUKACTIUA:
B3rnApn 100 JIET CNyCTA

A.A. KMgoB

Poccuinckui rocygapcTBeHHbIN arpapHbin yHuBepcuteT — MCXA umenm K. A. Tumnpsisesa,
Mocksa; kidov_a@mail.ru

Taxonomic diversity of amphibians and reptiles in the Southwestern Pre-Caspian
region: a look 100 years later

A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; kidov_a@mail.ru

The Southwestern Pre-Caspian region (Jalilabad, Masalli, Yardimli, Lenkoran, Lerik and
Astara regions of the Republic of Azerbaijan) is characterized by a high diversity of land-
scapes, as well as of fauna and flora. The last special work on the herpetofauna of this region
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was carried out in 1929. Based on the study of the museum collections, literature sources
and our own field research in 2007-2019, this report provides a list of taxa of amphibians
and reptiles in the region. The amphibian fauna of this territory includes 9 species (Lisso-
triton lantzi, Triturus karelinii, Pelobates syriacus, Bufo eichwaldi, Bufotes sitibundus, Hyla
orientalis, Hyla savignyi, Pelophylax ridibundus, Rana pseudodalmatina) from 8 genera, 5
families (Salamandridae, Pelobatidae, Bufonidae, Hylidae, Ranidae) and 2 orders (Cau-
data, Anura). Reptiles are represented by 40 species (Emys orbicularis, Testudo graeca,
Mauremys caspica, Paralaudakia caucasia, Phrynocephalus persicus, Trapelus ruderatus,
Tenuidactylus caspius, Darevskia chlorogaster, D. praticola, D. raddei, Iranolacerta brandtii,
Lacerta media, L. strigata, Ophisops elegans, Eremias arquta, E. strauchi, Eumeces schnei-
derii, Ablepharus bivittatus, Anguis colchica, Pseudopus apodus, Eryx jaculus, Coronella
austriaca, Dolichophis schmidti, Eirenis collaris, E. modestus, E. punctatolineatus, Elaphe
dione, E. urartica, Hemorrhois ravergieri, Natrix natrix, N. tessellata, Platyceps najadum,
Telescopus fallax, Zamenis hohenackeri, Z. persicus, Malpolon insignitus, Gloydius cauca-
sicus, Pelias eriwanensis, Macrovipera lebetina, Xerotyphlops vermicularis) from 31 genera,
13 families (Emydidae, Testudinidae, Geoemydidae, Agamidae, Gekkonidae, Lacertidae,
Scincidae, Anguidae, Boidae, Colubridae, Lamprophiidae, Viperidae, Typhlopidae) and 2
orders (Testudines, Squamata).

ITo uroram Pyccko-Ilepcuackoii BoitHbl 1826—1828 rr., Tanblickoe XaHCTBO,
3aHMMaBIIICE [0r0-3aa/{HYI0 OKOHEUHOCTh KaCIMHICKOTO TT0OEPEeXbsl, 0Ka3ajloch pa-
30pBaHo HajBoe Mexay Poccuiickoit Umnepueii u [lepcueil. CeBepHast yacTh Taibl-
1112 [TOYTH 1EJTMKOM BIHCAIAch B TPaHuUIlbl oOpasoBanHoro B 1840 r. TansImmHcKoro,
a ¢ 1846 . — JlenkopaHckoro yesaa, ynpasgHeHHoro B 1929 r. u noneneHHoro Ha
HECKOJIBKO PaiioHOB (B Hactosmiee Bpems — Jkammmabanckuit, MacasTMHCKHA,
SpneivinHckuid, Jlenkopanckui, Jlepukckuid 1 ActapuHCKUI pailoHsl A3zepOaii-
)aHcKoi PecyOmukm).

Tepputopus IOro-3anagnoro [Ipukacnus, oxBaThlBarollasl 3amaJHYH 4acTb
TMpKaHCKo#i Ounoreorpaduueckoii mnposuHnmu (I'poccreiim, 1945; Taxramksh,
1978), xapakrepu3yeTcsi BBICOKUM YpOBHEM dHjeMHU3Ma (iopsl 1 hayHbL. 3eMHO-
BOJIHBIC M ITPECMBIKAIONIMECs] PErnoHa ObUIN MPHUBEICHBI B CBOIKAX MO TEPPUTOPHU
oeiBrrero Coserckoro Coro3a (Tepentses, UepHoB, 1949; Benuesa, 1975; bannu-
KOB U Jp., 1977; Aneknepos, 1978), onHako, HeCMOTpsI Ha onucanue eme B 1970-x
IT. ¢ conpenesibHbIX Tepputopuii Mipana psina HoBbIX GopM (lranodon gorganensis,
1. persicus, Rana pseudodalmatina), cBoeoOpasne reprerodayHbl 3TOH TEpPUTOPUN
JI0JITO€ BpeMsl He 0TMedaoch. CHTyanusi KOpEeHHBIM 00pa3oM cTalia U3MEHSTHCS K
KoHIy XX BeKa, 0COOCHHO C Ha4ajJoOM IPHUMEHEHHUS B CUCTEMATHKE MOJIEKYJISIPHO-
TEHETHUYECKUX METOMOB.

MHorue 3eMHOBOJHBIE M NPECMBIKAIOIIUECS PErHMOHA, CUUTABIIUECS MPOCTO
M30JMPOBAaHHBIMH TOMYJIALUSIMA IIUPOKO PacIpOCTPAHEHHBIX BHJOB, CTAIN 00-
peTarh CaMOCTOATENBHBIA TakcoHoMudeckuil craryc. C teppuropun FOro-3anan-
Horo [Ipukactust OblM OnMCaHbl: TanbllIcKast xaba, Bufo eichwaldi; xBakma I'y-
muiieBckoro, Hyla orientalis gumilevskii; rupkanckas jtyrosas siuepuua, Darevskia
praticola hyrcanica; TUpKaHCKAH OJNMBKOBBIA T0n03, Platyceps albitemporalis;
muTomMopaHuK Hukonbckoro, Gloydius caucasicus (Huxonbekuit, 1916; Darevsky,
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Orlov, 1998; Litvinchuk et al., 2006; 2008; Tuniyev et al., 2011). Ha npaBax ca-
MOCTOSITEJIBHBIX BHJIOB PACCMATPHUBAIOTCS Ceyac MpPEX/e CUNTABIIMECS IOJBHU-
JlaMU TUpKaHCKas JIsrymka, Rana pseudodalmatina; nepcuickuid 1oinos, Zamenis
persicus; G. caucasicus (Nilson, Andren, 1984; Veith et al., 2003; Asadi et al., 2018).
3eneHooOproxas sepuna, Darevskia chlorogaster, Oblia pa3ieicHa Ha TPHU BHIA:
D. caspica, D. chlorogaster n D. kami (Ahmadzadeh et al., 2013). Bruia pesanu-
JM3MPOBAHA ONMUCAHHASI M3 MPAHCKOW MPOBUHIMK [ MIISIH BOCTOYHAsI BEPETEHHMIIA,
Anguis colchica orientalis (Gvozdik et al., 2010); yoeauTebHO OKa3aHO, YTO Ca-
MOCTOSITEIBHOTO CTaTyca 3aciyxuBaet mesiaka Coronella cf. austriaca w3 Inp0yp-
ca u Tansiua (Jablonski et al., 2019). Takum o06pazom, B Hauase XXI Beka chopmu-
POBAIOCH MPEACTABICHUE 00 FKOIOT0-(hayHUCTHYSCKOM KOMITIEKCE 3eMHOBOIHBIX 1
[IPECMBIKAIOIIUXCS, TPUYPOUCHHOM K PEJTMKTOBBIM TPETUUHBIM JIECAM FHPKAHCKOTO
Tuna Ha rokHOM Oepery Kacmmiickoro mopst (Kumor u ap., 2009; Tynues u np.,
2009). Pacnipoctpanenue, N3MEHUYUBOCTh, IKOJIOTUS, COCTOSIHUE MOIYJISALUNA Tpea-
cTaBuTeNel repretodayHbl pErdoHa JUIUTEbHOE BpeMs (MOCIeHee KOMILIEKCHOE
n3yueHne — CoboneBckuil, 1929) He cTaHOBUIOCH MPEIMETOM CICIHATIBHBIX HC-
CJIeZIOBaHUH.

Hacrosias pabora 6asupyeTcs Ha pe3ysbTaTax U3yueHHs! JUTEPaTyphl, Kara-
JIOrOB KOJIJICKIMH U cOOPOB 3eMHOBOJIHBIX | MpecMbIKaroIuxcs u3 Koro-3amamHoro
[Mpukacnusi, xpaasiuxcs B pongax HayuHo-ucciienoBaTebckoro 30010rHuecKoro
Mysest MI'Y umenu M. B. JlomonocoBa, 3oonorudeckoro uacrturyta PAH, 3oo0m0-
ruueckoro mysest HHUIM HAH VYkpauns:, My3est npupoas! XapbKOBCKOTO HaIlHO-
HasnpHOro yHuBepcurera umenu B. H. Kapasuna. CoOCTBEHHBIMU 3KCIIEUITUSIMU
ObUTH OXBAuYCHbI BCE aIMUHHCTpaTUBHBIC pailoHbl KOro-Bocrounoro Azepbaiimka-
Ha. Beero B nepuoz ¢ 2007 o 2019 rr. Ob11 ipoBeieHb! 23 MOJNEBBIX BbIE3/a Mpo-
JOJKUTENLHOCTBIO OT 8 710 30 CYyTOK Ka)IbIil.

ITo uToramM MPOBEACHHBIX HCCIICJOBAHUIA YCTAHOBJCHO, 4TO (hayHa 3eMHO-
BOJIHBIX peruoHa mnpexacrasieHa 9 sunamu (Lissotriton lantzi, Triturus karelinii,
Pelobates syriacus, Bufo eichwaldi, Bufotes sitibundus, Hyla orientalis, Hyla
savignyi, Pelophylax ridibundus, Rana pseudodalmatina) w3 8 ponos, 5 cemeiicTB
(Salamandridae, Pelobatidae, Bufonidae, Hylidae, Ranidae) u 2 orpsimos (Caudata,
Anura). [Ipecmbikatommecs B FOro-3anannom [Ipukacrimu npeacrasnens 40 Bua-
mu (Emys orbicularis, Testudo graeca, Mauremys caspica, Paralaudakia caucasia,
Phrynocephalus persicus, Trapelus ruderatus, Tenuidactylus caspius, Darevskia
chlorogaster, D. praticola, D. raddei, Iranolacerta brandtii, Lacerta media, L. stri-
gata, Ophisops elegans, Eremias arguta, E. strauchi, Eumeces schneiderii, Ablepha-
rus bivittatus, Anguis colchica, Pseudopus apodus, Eryx jaculus, Coronella austria-
ca, Dolichophis schmidlti, Eirenis collaris, E. modestus, E. punctatolineatus, Elaphe
dione, E. urartica, Hemorrhois ravergieri, Natrix natrix, N. tessellata, Platyceps
najadum, Telescopus fallax, Zamenis hohenackeri, Z. persicus, Malpolon insigni-
tus, Gloydius caucasicus, Pelias eriwanensis, Macrovipera lebetina, Xerotyphlops
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vermicularis) u3 31 poma, 13 cemeiicte (Emydidae, Testudinidae, Geoemydidae,
Agamidae, Gekkonidae, Lacertidae, Scincidae, Anguidae, Boidae, Colubridae,
Lamprophiidae, Viperidae, Typhlopidae) u 2 otpsinos (Testudines, Squamata).

YCTHbIV Joknag

PACMPOCTPAHEHUE TPUTOHA JTIAHUA, LISSOTRITON
LANTZI (AMPHIBIA, CAUDATA, SALAMANDRIDAE), B
CEBEPHOU OCETUN — ANTAHUUN U NEPCNEKTUBbLI ETO
COXPAHEHUA

A.A. KMgoB™, A.U. UXOBPEBOBA?, 3.A. TATUEBA?, A.A. UBAHOB',
P.A. UBOJTA', T.3. KOHOPATOBA', C.K. HEPYECOBA?

"Poccuiickuii rocyapCTBEHHBIN arpapHblil yHnBepceuteT — MCXA umenn K. A. Tumnpsisesa,
Mocksa; *kidov_a@mail.ru

2CeBepo-OceTUHCKMI rocyaapCTBEHHbIV yHUBEPCUTET, Bnaamkaskas

Distribution of the Lantz’s newt, Lissotriton lantzi (Amphibia, Caudata, Salamandridae)
in North Ossetia — Alania and prospects for its conservation

A.A. Kidov', A.l. Tskhovrebova?, Z.A. Gagieva?, A.A. Ivanov', R.A. Ivolga’,

T.E. Kondratova', S.K. Cherchesova?

'Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *kidov_a@mail.ru

2North Ossetian State University; 362025 Vladikavkaz, Vatutina str. 46

The Lantz’'s newt (Lissotriton lantzi (Wolterstorff, 1914)) is an endemic to the forest belt of
the Caucasus. In Russia, the species is included in the national and a number of regional
Red Data Books. For the Republic of North Ossetia — Alania fauna, L. lantzi was given for
a long time only from old (1964 and 1983) finds from Prigorodniy (the village of Tarskoye),
Alagirskiy (the village of Tamisk) and Irafskiy (the villages of Akhsarisar and Kalukh) dis-
tricts. Special searches undertaken in 2020 made it possible to identify a new habitat of this
species in the lake Akhsarisaritsada (Irafskiy district). Later, in May 2021, the Lantz’s newt
was discovered by us in the valley of Bolshoy Dur-Dur River (Digorskiy district). The authors
believe that the search for this species in the forest lakes to the west, south and southeast
of the village of Kora-Ursdon (Digorskiy district) will be promising. It is noted that in North
Ossetia, the Lantz’s newt is reliably known only from the belt of broad-leaved forests in the
altitude range from 700 to 950 m above sea level. The main factor limiting the distribution
of the species is the disadvantage of suitable reservoirs. All identified habitats of the Lantz’s
newt are located outside the network of specially protected areas. It is necessary to orga-
nize territorial protection in the locations of spawning reservoirs of L. lantzi. The authors
recommend that the species be included in the Red Book of the Republic of North Ossetia
— Alania (category 3 (rare species), |l priority of protection).

Tpurton Jlanmna, niam KaBKa3CKUi TpUTOH, Lissotriton lantzi (Wolterstorff, 1914)
— suueMuk KaBkasa, B mpenenax pernoHa U3BecTHHIN 3 Poccun, Azepbaiimkana,
I'py3un, Oxuo#t Ocetnn, Abxazun, Typrmrm nu Apmenmn (Skorinov et al., 2014).
Bun Brecen B Kpacuyto kaury Poccmiickort @eneparu (2020) u Kpacabie kaurn
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Bcex cyOnekroB Ha CeBepHom KaBkasze. Eciu Ha ceBepo-3amaze apeana (UepHo-
MOpcKHi OacceliH) TpuToH JlaHla emne JOKaJbHO MHOTOYMCIICHEH M €r0 pacipo-
CTpaHEHHE M3Y4eHO JIOCTATOYHO IOJHO, TO K BOCTOKY OT DJIbOpyca YUCIO HAXOA0K
pe3ko cokpamaetcs. s ¢aynsr Pecniyonuku CeBepras-Ocetuss Ananus L. lantzi
JUTUTEIIBHOE BPeMsl IIPUBOJIMIIN TOJIBKO IO CTapbiM HaxozakaM u3 Ilpuropomgsoro (c.
Tapckoe), Anarupckoro (noc. Tamuck) u Mpadcekoro (cena Axcapucap n Kayx)
p-HoB (Hanwues, 1964, 1983). CriennansHble moucku, npeanpuusrsie B 2020 r., mo-
3BOJIMJTY BBISIBUTH HOBOE MECTOOOMTAHUE STOTO BU/IA B 03. AXcapyucapulaia Ha Jie-
BoM Oepery peku Ypyx (Mpadckuii p-on) (Kumos u np., 2020). [Tozauee, B mae
2021 r., TputoH Jlanma Obu1 OOHAPYKEH HAMU B TPEX JIECHBIX 03€pax Ha JIEBOM Oe-
pery pexu b. lyp-Iyp Boiue c. Jyp-Ayp (Auropckwuii p-on). Ham npencrasnsercs
MIEPCIIEKTUBHBIM MOUCK BHJIA B JIECHBIX 03€pax K 3arajy, I0ry ¥ Foro-BOCTOKY OT C.
Kopa-¥Ypcnon (JIuropckuii p-oH).

Ha nmannbiit MmomeHT, L. lantzi — camoe penkoe 3emHOoBOgHOEe CeBepHoit Oce-
tiu. B 03. Axcapucapunana 4 asrycra 2020 r. 3a 2 4 10ABOJHOTO KOIIEHUS OBLIO
OTJIOBJIEHO 22 JIMYMHKH, a B 03epax B okpecTHOCTsX . Hyp-dyp 22 mas 2021 . 3a
TOT JK€ MEePHOJ BpeMeHH — 14 B3pocIbIx ocobeit (8 caMok u 6 caMIloB).

Ecnu B nenom mo apeany tputoH JlaHua Berpedaercsi B pa3HOOOpa3HbIX OMO-
tonax ot 0 o 2700 m Hax ypoBHeM Mopsi. (Skorinov et al., 2014), To B CeBepHoid
Ocerun BUJI JOCTOBEPHO M3BECTEH TOJBKO U3 M0sICA HIMPOKOJIMCTBEHHBIX JIECOB B
nuarnasose BeicoT oT 700 1o 950 M Hax ypoBHEM MOPs. TPUTOHBI B BBISIBICHHBIX JIO-
KaJIUTeTaXx OOMTAIOT TOJIBKO B 03epax, HAXOSIIUXCS MOJL TI0JIOTOM JIeca, C TOJICThIM
CJIOEM JICTOBOTO OIajia Ha JIHE U IOJHOCTHIO TIOKPBITHIM PSICKOH BOJIHBIM 3€pKa-
JI0M. BaskHeH MM yciioBreM sl 3acelIeHUs] BOAOSMOB TpuToHamu JlaHna siBisieTcs
OTCYTCTBHUE PBIOBI.

Takum obpazom, B CeBepHoit OceTHn 0CHOBHBIM (haKTOPOM, OIPaHUUHBAIOLIIUM
pacrpocTpaHeHHe BHJA, SBISETCS JE(QHULIUT B JIECHOM MNOSICE MOIXOAAIIMX BOJOE-
MOB — HEIIPOTOYHBIX M CBOOOJHBIX OT PbIOBI. Bce BBISIBICHHBIE MECTOOOMTAHMS
Haxonsites BHe cet OOIIT, uTo nenaer nx ysI3BUMBIMU ULl YHUYTOXKEHHS, 3apbl-
Oienust Wiy 3arpsizHenust. [1o HaeMy MHEHUIO, HEOOXOMMO CO3/JaHUE 300JI0THYEe-
CKHX MaMATHHKOB IIPHPOJIBI B MECTAX PACIIOIOKEHUSI HEPECTOBBIX BOOEMOB (03epa
Axcapucapunaza u Kanyxunana Ha ieBoM Oepery pexu Ypyx, o3epa Ha JIeBoM Oe-
pery pexu b. lyp-Zlyp) uiau BKJIIOUEHUE ITUX TEPPUTOPUI B COCTAB CYLIECTBYIO-
mux OOIIT. TpeOyercst oCyleCTBICHUE €XKEroHOT0 MOHUTOPUHTA B BBISIBIIEHHBIX
MECTOOOUTAHUSX JUIsl BOCIIPEIISITCTBOBAHUS MX 3arpsisHEHUsI ¥ 3apbionenus. OtHuM
13 HanboJiee NepCIEeKTUBHBIX MyTel KOMIICHCAIMH YTEPSIHHBIX MECT HepecTa SIBJIs-
eTcsl CO3/1aHre HEOOJIBIINX 10 TUIOIIA/IHU, €KETOIHO MEePEChIXatomMX (YTO MCKIIIO-
YaeT IMOSBJIICHUE B HUX PbIO) BOJOEMOB. YUHUTHIBAs, YTO TPUTOHBI JlaHIa mojgonry
JKMBYT M YCIEUIHO pa3MHOXaloTcsi B JlaboparopHsix ycioBusix (Kumos, Hembiko,
2018, 2019), st yckopeHust 3acelieHHs] HOBBIX MECTOOOMTAaHUH PEKOMEHIYeTCsl UC-
T10JIb30BATh POXKACHHYIO B HEBOJIE MOJIO/Ib.
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Bun pexoMeH10BaH HaMU U1 BKJIIOUEHHUs B roToBsytocs KpacHyto kaury Pe-
cryonuku CesepHast Ocernst — Ananus B kareropuu 3 (penxwuii Bun), Il npuopurer
OXPpAaHBbI.

CTeHoBoe coobLieHne

NCMNOJIb3OBAHUE NMPOCTPAHCTBA CAMUAMMU
CKAJbHbIX AWEPWUL DAREVSKIA CAUCASICA U D. RUDIS
(REPTILIA: LACERTIDAE) B YCITOBUAX CUHTONMUU

A.B. KOBAJNIEBA™, 3.A. TAIIOAH?

"Buonoruyeckuii pakynsteT MoCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
umeHn M.B. NNomoHocoBa, *beleaykleak28@gmail.com

2NHcTnTyT Npobnem akonorum 1 aontoumn umenn A. H. Cesepuosa, Mocksa

Space use by male rock lizards Darevskia caucasica and D. rudis (Reptilia:
Lacertidae) in syntopy

A.V. Kovaleva', E.A. Galoyan?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *beleaykleak28@gmail.com

2Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33

Two species of rock lizards, Darevskia caucasica and D. rudis, inhabit a secondary overlap
area in Northern Georgia. We suggested that the coexistence of these species is possible
due to the differences in space use. We marked 46 males of D. rudis and 164 males of
D. caucasica within the sampling area (1800 m?). There were 8 males of D. rudis and 10 males
of D. caucasica which we supposed to be territorial. Analysis of the spatial and ethological
relationships between males showed that the home range areas of males of D. rudis were larger
than those in males of D. caucasica. In addition, males of D. rudis used rock more intensively
while males of D. caucasica more often could be met in the grass. Social relations between
males of different species were not aggressive. This indicates the absence of interspecific
competition while reaction of both lizard species to conspecific was mainly aggressive. Hence,
the hypothesis of the difference in the character of the space use by males of two rock lizard
species was confirmed and might be the clue of their peaceful coexistence.

Poj ckanmbHBIX SIIEPHIl COCTOUT U3 34 BUOB, 3aHUMAFOIINX OTHOCUTEIIFHO HEe-
Gonbinyto Tepputopuio KaBkaza. biaromapsi mmpokoMy HepeKpbIBaHHIO apeajioB
MHOTHE BHJIbI OOUTAOT CHHTONMYHO, Haripumep, D. caucasica v D. rudis. OnHo u3
TaKuX MecCT ObLI0 0OHapy)keHO Ha Tepputopun CeBepHOU [py3un B OKPECTHOCTSIX
I'ynaypu. HaOmroneHust 3a MHIMBHTYyaIbHO MCUCHHBIMU SIECPULIAME OBLITH UCTIONb-
30BaHbI JJTs aHAJIA3a MPOCTPAHCTBEHHO-3TOJIOTMYCCKUX B3aMMOOTHOIICHUH CaMIIOB
9THX JBYX BUIOB. Hama runoresa 3akiiroyaiach B TOM, YTO CYIIECTBYIOT Pa3IUuUs
B HCIIOJIh30BAaHUM MPOCTPAHCTBA ATHMHU BUIAMHU, YTO MOXKET CIIOCOOCTBOBAThH H3-
OCraHu0 MEKBHIOBOI KOHKYPCHIIUH. MBI IPOaHATU3UPOBAIIN CTPYKTYPY UHIUBU-
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JyaJIbHBIX yYacTKOB CaMIIOB, UX B3aUMOPACIIOJIOKEHHE U ONKMCAIN XapaKTep B3au-
MOOTHOIIEHHH CaMIIOB JIPYT C JPYTOM M C CAMKaMH BHYTPH KaXJJ0r0 BUJIAa U MEXY
HUMH.

Ha pasmeuenHoit mpo6roii miomake (1800 m?) momerunu 46 camioB D. rudis
u 164 camua D. caucasica, u3 KOTopbixX 8 ocobeit D. rudis u 10 ocobelt D. caucasica
TepputopuanbHbl. CaMisl D. rudis 3aHUMaloT 0ojee KpyIHbIE MHAMBUIYaJIbHbIC
y4acTke, yeM camibl D. caucasica (Me = 107.63 m?, min = 27 m?, max = 428.7
Mm? potuB Me = 71.36 M%, min = 9.64 M, max = 245.9 m?). Kpome Toro, camiis
D. rudis 4amie BCTpeyaroTcsl Ha KaMHsIX, a caMmubl D. caucasica — B TpaBe. Mbl
IIPE/IoIaraeM, 4Tto HaOIIoAaeMble Pa3IMyKs CBSI3aHbI C TeM, 4TO camubl D. rudis
kpynHee camuoB D. caucasica (71-86 MM npotus 52—-64 mMm). AHaJIU3 COIMAIIb-
HBIX B3aWMOOTHOIICHHMH TOKa3aJl, YTO CaMIlbl Pa3HbIX BUJOB peardpyroT Ipyr Ha
apyra HearpeccuBHO (92 % u3 125 MexBUI0BBIX KOHTAKTOB). [Ipn aTOM B3pOCIBIE
D. caucasica HeckolbKo 0oJiee arpecCHBHBI 110 OTHOIICHHIO K HETOJIOBO3PEIBIM
D. rudis. VIX OTHOCHTEIILHO BBICOKasi arpeCCUBHOCTh MOXKET OBITh CBsI3aHa C OOJIb-
1Iel MII0THOCTBIO HaceneHus D. caucasica. B oTHOLIEHNH caMIIOB CBOETO BUJIA pe-
aKIUH IPEUMYIIeCTBEHHO arpeccuBHbIe (48 % unu 416 BHYTPUBUIOBBIX KOHTAKTOB
y D. rudis u 50 % wu3 391 BHyTpuBHIOBOTO KOHTaKTa y D. caucasica). Takum 00-
pa3oMm, TUIOTE3a O PAa3HUIIE B XapakTepe UCIOJIb30BaHMUS MPOCTPAHCTBA CaMLIAMH
JIBYX BHJIOB CKaJIbHBIX SIILIEPUIL OATBEpIMIIAch. [Ipy BeIpakeHHOW BHYTPUBHOBON
KOHKYPEHIIMH MEXBUI0Basi KOHKYPEHIUSI OTCYTCTBYET, YTO MOXKET OOBSCHSTHCS 00-
HapyKEHHBIMHU Pa3JIMYUSIMHU B MUKPOOHMOTOIIMYECKUX MPEINOYTEHUSX.

YCTHbIV oknag
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M3YYEHUE PENMPOAYKTUBHOIO BO3PACTA U
nNOoAOBUTOCTU Y NMOJIOCATOIO NOJIOITA3A,
ABLEPHARUS BIVITTATUS (MENETRIES, 1832) (REPTILIA,
SCINCIDAE)

T.3. KOHAPATOBA™, P.A. UBONTA', C.M. IANKOB?, A.A. KNOOB!

"Poccuiicknii rocyAapCTBEHHBIN arpapHblii yHBepcuteT — MCXA umenn K.A. Tumunpsisesa,
Mockga; *t.condratowa2016@yandex.ru

2Buonornyeckuii dpakynsteT MOCKOBCKOro rocyAapCTBEHHOIO YHMBEpPCUTETA
mmeHn M.B. JlomoHocoBa

Study of reproductive age and fertility in the two-streaked snake-eyed skink,
Ablepharus bivittatus (Ménétries, 1832) (Reptilia, Scincidae)

T.E. Kondratova™, R.A. Ivolga’, S.M. Lyapkov?, A.A. Kidov'

'Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *t.condratowa2016@yandex.ru

2Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory 1/12

The two-streaked snake-eyed skink, Ablepharus bivittatus (Ménétries, 1832) is widely distrib-
uted in the Near East, mainly in Iran. The age structure and growth of this species has not
been studied to date. This report presents the first data on the age of breeding females and
their fertility. 27 females from the vicinity of the city of Namin (Ardabil province, Iran) were
studied. The studied group was dominated by animals aged 3 (40.7%) and 4 years (29.6%).
The greatest age (1 specimen) was 6 years. Only females aged 4 and 5 years significantly
differed in body length. 55.6% of the studied animals (15 out of 27) had mature eggs. The
average age of pregnant females was 3.7 years. The youngest pregnant lizards were 2 years
old, and the oldest were 5 years old. There were no differences in body length in pregnant
females of different ages. The minimum body length in a pregnant female (44.5 mm) was
noted for a specimen aged 4 years. In general, for all the studied females (pregnant and
immature), the maximum body length (53.7 mm) was in a three-year-old specimen, and the
minimum size (30.6 mm) — a lizard at the age of one year. There was a correlation (r = 0.672)
between body length and age for the entire study group, but only in pregnant females there
was no such dependence. The studied females contained from 1 to 4 eggs. The fertility of
five-year-old females was 3 eggs, four-year-olds — 1-4 eggs, three-year-olds — 2—4 eggs,
two-year-olds — 2 eggs. There was no correlation between age and fertility.

[onocartsiit romornas, Ablepharus bivittatus (Ménétries, 1832), mmpoko pac-
npocTpaneH B Mpane, npoHukas Ha nepudepun cBoero apeaia B TypKMeHHCTaH,
Aszepbaiimkan, Apmennto n Typuuto (bannukoB u ap., 1977; Epemuenko, Llep-
0ak, 1986; AnanbeBa u ap., 1997; Anderson, 1999; Ahmadzadeh et al., 2008; Sa-
faei-Mahroo et al., 2015; Sanchooli, 2016; Karamiani et al., 2017). Hecmotps Ha
BBICOKYIO YHCICHHOCTh B MOIXOsuX Mectoobutanusax (Kumos, 2019), duosmorust
Buaa u3ydeHa ciabo. [Tocnenuue uccienosanus (Kumos, Konnparosa, 2021a, 6)
MO3BOJIMJIM BBISIBUTH MOP(OMETPUUECKYI0 M3MEHYMBOCTh BUJIa HAa CEBEpoO-3ama-
JIe apeajia U OXapaKTepU30BaTh HEKOTOPBIC ACIECKTHI PEIPOMYKTUBHOW OHOJIOTHU.
OnHAKO 710 HACTOSIIIETO BPEMEHU OCTaBaJIOCh HEU3BECTHBIM, B KAKOM BO3pacTe ro-
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JIOTIa3bl JIOCTUTAIOT TIOJIOBOM 3peoCcTH (paHee 3TH CBEJCHHUS MPUBOAMINCH JIHIIb
runoretuuecku (bannukoB u np., 1977; xadaposa, 1984; Epemucnko, 1llepOak,
1986)), kak U3MEHSIOTCS UX PENPOAYKTUBHBIE TIOKAa3aTeIu CO BpeMeHeM. Periennem
9TOM IPOOIEMBI MOJKET OBITh H3y4YEHUE BO3pACTa KUBOTHBIX C U3BECTHOH ILI0JJOBH-
TOCTBIO METOZIOM ckesteToxpoHonoruu (CmupuHa, Knesesans, 2016). Cpenu roso-
m1azoB pona Ablepharus Lichtenstein, 1823 k HacrosiieMy BpeMeHH BO3pacT ObUI
OITpe/IesIeH TOJIBKO st eBponelickoro A. kitaibelii (BiBron et Bory de St.-Vincent,
1833) (Vergilov et al., 2018). B HacTosiiieM COOONICHUH TPEICTABICHBI IICPBHIC Pe-
3yJIBTaThl M3yUCHHUS BO3pACTa U IUIOJIOBUTOCTH Y CaMOK A. bivittatus.

Marepuanaom Ist UCCIEA0BAaHUN MOCIYXKHUIN 27 caMOK 110JI0CaTOro rojIorasa,
coOpaHHbIe B OKpecTHOCTAX I HamuH (mpoBunims Apaebuis, Upan, 1460-1600
M HaJ ypoBHeM Mopsi) B Mae 2018-2019 rr. ¥V 3aduxcupoBansbix B 70%-M pacTBo-
pe dTaHoJa KHMBOTHBIX IIPU ITOMOLIH AJIEKTPOHHOTO IITAHTCHIIMPKYJIS C OTPEIIHO-
creto 0.1 MM ocymiecTBisun u3Mepenus JuuHbl Tesa (SVL). [lnonoBuTocTs camok
OIIpeAeIsIM IpH BCKpbiTHH. OlpeaereHne Bo3pacta OCyIECTBISII IPU TOMOIIN
CKEJIETOXPOHOJIOTHYECKOT0 aHali3a 1o cranjaapTHoi meronuke (CMmupuHa, Maxka-
poB, 1987; Cmupuna, 1989). CrarucTrueckyro 00paboTKy MPOBOAMIH C IIOMOIIBIO
nakera nporpamMm Microsoft Excel u STATISTICA 10. PaccunThiBanu cpeHio0
apu(MeTHYEeCKyI0 U cTanaapTHoe oTkinoHeHue (M + SD), a Takke pazmax npu3HaKa
(min — max). [1pu BbIABIEHNH 3aBUCUMOCTH JUTMHBI TEJIa U MACChI SLIEPHL] OT BO3-
pacra pacCuMThIBaIM JIMHEHHBII Ko puiuenT koppeisiiuu [Inpcona.

B u3y4eHHOIT BEIOOPKE MPEBATMPOBAIT CaMKH Bo3pacTtoM Tpu (40.7%) U deThipe
(29.6%) rona, HanbobIMil Bo3pacT (1 3k3.) — miecTh JeT. CTaTHCTHYECKH 3HAYUMBIC
pazinyus 10 JUTMHE Tejla OTMEYEHBI TOJIBKO My CaMKaMH 4eblpex u rsitH Jiet (Usmi
=3, p =0,02), HecMOTps Ha MEPEKPHITHEC 3HAUCHUH Y ATUX TPYMIL 55.6% H3y4eHHBIX
camok (15 m3 27) umenn siina B siineBonax. CpeqHuii Bo3pacT OEpeMEHHBIX CaMOK
IIOJIOCATOrO TOJIOIA3a B M3y4YeHHOH rpymre coctaBui 3.7 (SD = 0.89) ner. HaubGonee
MOJIO/Ible OepeMeHHBIE SIIEPHUIIbI IMEIIM BO3PACT JiBa rofia, a camble CTapiiie — IsITh
net. He ObLIM BBISIBJICHBI PA3NIMYMS 110 JUIMHE TEJA Y TOTOBBIX K Pa3MHOXKEHUIO CaMOK
Pa3HBIX BO3PACTHBIX Tpymil. MUHMMaIbHbIE 1 MaKCUMaJIbHbIC 3HAYCHUs JUIMHBI Tela
MIEPEKPBIBAINCE Y SIEPUI] PA3HBIX BO3pACTOB. MUHMMaIbHAs JUTMHA Tella y OepeMeH-
HOI1 caMkH (44.5 MM) ObUTa OTMEUEHa JUIst 0COOH B BO3pacTe YeThIpex JieT. B nesom, B
M3yYeHHOW BBIOOPKE MaKCUMaJIbHYIO JUIMHY Tena (53.7 MM) MMera caMka B BO3pacTe
Tpex JieT, a MUHUMaITbHY10 (30.6 MM) — oztHOTO Toz1a. JIJIst BCeX caMOK I10J10caToro ro-
JIOIJIa3a CTaTUCTUYECKU 3HAYMMast 3aBUcuMocTh (r = 0.672) Habmonanack Mex/1y JUd-
HOI1 TeJia ¥ BO3PacTOM, OJTHAKO Y OEpeMEHHBIX 0CO0eH KOPPEISILIMK OTMEYEHO He ObLIO.
W3yueHHsle camku copepxanu oT 1 1o 4 sur. Yucno aun B AilieBoax caMOK Pa3HbIX
BO3pACTOB HE MMeEIIO pa3inyuid. Tak, MI0OBUTOCTh NATHICTHUX CAMOK COCTaBUIIa TPU
SIALIA, YETBIPEXJICTHUX — 1—4 siu1y, TpexyieTHUX — 2—4 siifiia, a ABYXJICTHsIs1 0COOb NMe-
JIa J1Ba Sina. 3aBUCUMOCTH MEX/Ty BO3PACTOM U IUIOIOBUTOCTBIO BBISBIICHO HE OBLIO.

CTeHAoBoe coobLeHne

135



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

TENNOBOW BIOOAXET OEbIKHOBEHHOW AIKOKU (VIPERA
BERUS) B KAPEJIUN 3ATOA

A.B. KOPOCOB*, H.A1. TAHIOLLNHA

MeTpo3aBoackuin rocynapCTBEHHBIN YHUBepcUTeT, “*korosov@mail.ru

Annual thermal budget of the common adder (Vipera berus) in Karelia
A.V. Korosov*, N.D. Ganyushina
Petrozavodsk State University; 185910 Petrozavodsk, Lenin pr. 33; *korosov@mail.ru

We studied the distribution of the adders’ body temperature values throughout the year. For the
cold period (October — May), we used the readings of temperature loggers (ds1921) placed in a
wintering shelter. At this time, the body temperature of the snake was equal to the environmental
temperature. For the warm period (May — September), we used the readings of loggers (DTNZ-
28) implanted under the skin of free-living animals. The time step for the temperature reading was
taken equal to 2 minutes. The total number of observations for the year was 259200 counts. Based
on these data, a frequency distribution was constructed (averaged for 26 observed individuals).
The body temperature distribution in adders has statistical boundaries. The right endurance limit
is approaching 38 °C, it arises as a result of avoiding overheating by adders. The left border
approaches —2 °C, below which animals usually perish. The temperature distribution is sharply
asymmetric and uneven; a number of peaks stand out. The highest peak lies on the left, in the
winter temperature range. The peaks in the middle of the graph are associated with the climatic
features of Karelia, when the body temperature of animals passively follows the temperature
of the environment or substrate. The most interesting is the distinct right-hand peak (from 30 to
38 °C), which is the result of active thermoregulation of the common adder under conditions of
sufficient insolation. The number of body temperature values associated with thermoregulation
is about 8% of the total sample. In other words, the climatic conditions of Karelia are favorable
to the needs of the species for a very short time during the year. However, this is enough for the
adders to maintain a normal metabolism.

B nexoTtopsix MecrooOuTanusx ora Kapemnn (N 62°) oObIKHOBEHHasI TaIioKa
TIO/IEP)KUBAET BBICOKYIO YHCIEHHOCTh. DTO TOBOPUT O HOPMAJILHOM 0OeCIIedeHNN
ee Ononorniyecknx (yHKINH, BKIIO9as 00eCIeYeHHOCTh TETIIIOM.

W3yganu pacripeneneHue 3HaYCHAH TeMIepaTyphl Tejla raJloKi Ha IPOTSHKEHUN
rofa. J{ist xonmogHoro neproaa (OKTIOps — Maif) CIIOIb30BaJIM [TOKAa3aHHs TeMIIe-
parypHbIX jtorrepos (ds1921), nomemnieHHbIX B 3MMOBaJIbHOE YKpBITHE. B 3TO Bpems
TeMIIepaTypa Tela 3MeH paBHa Temreparype cpensl. Jlist Temoro nepuona (Mai
— CCHTS0ph) MCHONB30BaNU MoKa3aHus jorrepos (JJTH3-28), BKUBICHHBIX MMOI
KOXKy CBOOOJTHO XXHMBYIIIMM XMBOTHBIM. BpeMeHHO#1 miar oTcyera TeMIieparypsl ObuT
MIPUHAT PaBHBIM 2 MUHYTHL. OOIIee Yiciio HaOMIOIeHMI 3a T cocTaBmio 259200
orcueToB. [1o 3TUM AaHHBIM IOCTPOEHO YAaCTOTHOE pacmpeseneHne (ycperHeHHoe
JUTs 26 HaOMIOAaBIINXCST 0co0eit).

Pacnipenienenne Temrieparyp Tella TajlOKd MMEET CTaTHCTHYECKHUE T'PAHHIIBL.
[IpaBsIii mpenen BEIHOCIUBOCTH Npuommkaercs K 38 °C, OH BOHUKAET B pe3yJIbTa-
Te u30eraHus raJroKkaMu reperpesa. Jlesas rpanuna npudimmxaercs Kk —2 °C, HIKe
KOTOPO# )KHUBOTHBIE OOBIYHO TTOTHOAIOT.
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Pacnipenenenue Temuneparyp pe3ko aCUMMETPHYHO U HEPAaBHOMEPHO; BBIICIS-
ercst psit MUKoB. CaMblid BBICOKHH MUK JIXKHT CJIeBa B 00JIaCTH 3MMHHX TEMIIEPaTyp.
[Muku o cepeanHe rpaduka CBsi3aHbl ¢ KIMMaTHUeCKMMHU ocobeHHocTsiMu Kape-
JIMH, KOTJIa TeMIIepaTypa Tella >KUBOTHBIX [TACCUBHO CIIEyeT 3a TEMIIepaTypoi cpe-
JIbI WK cyOcTpaTa.

Hawubonee natepecen oryenuBbiil npasbiid UK (0T 30 1o 38 °C), KOTOpHIit B-
JISIETCS Pe3yJIbTaTOM aKTHBHOW TEPMOPETYJISIIMU OOBIKHOBEHHOM T'a/IIOKH B yCIJIOBH-
SIX I0CTAaTOYHOM MHCOIAIMH. KonnvecTBoO 3HaUeHUIT TeMIeparyphl Teja, CBSI3aHHBIX
C TEPMOPETYIISIUEH, COCTABIISICT OKOJIO 8 % OT obIiero oobeMa BeIOOpKU. MHBIMEU
CJIOBaMH, KJIMMaTH4YecKue ycioBus Kapenuu BecbMa HEIIPOJOIDKUTENILHOE BPEMs B
TeYeHue roja OJaronpusTCTBYeT NOTpedHOCTIM Buia. OHAKO M 9TOTO TajfoKe J10-
CTaTOYHO JUIs TIOJIEP)KaHUSI HOPMAJIBHOTO METaboIn3Ma.

YCTHbIV oknag

K BUOJIOTMYECKOMY PA3BHOOBPA3UIO EATPAXO-
FEPNETO®AYHbLI CTEMNEWU YIIbAHOBCKOWU OBJIACTU

B.A. KPUBOLLEEB

YNbSHOBCKMIA rOCy4apCTBEHHbIN Negarornyecknii yHnsepcuTeT nmenn .H. YnbsHoBa,
krivosh@list.ru

On the biological diversity of the batracho-herpetofauna of the steppes

of the Ulyanovsk region

V.A. Krivosheev

Ulyanovsk State University of Education; 432071 Ulyanovsk, Lenin sq. 4/5; krivosh@list.ru

On the basis of long-term studies carried out on the territory of the steppes and steppe areas
of the Ulyanovsk region, the species composition of amphibians and reptiles was identified,
their biology, abundance were studied, and rare and endangered species listed in the Red
Data Book were recorded. The purpose of this study is to investigate the characteristics of
amphibians and reptiles of the steppe areas of the Ulyanovsk region, as well as anthropo-
genic pressure on lower terrestrial vertebrates.

Ha ocHOBe MHOroJIeTHUX MCCIIEOBAaHUM, IPOBOJUMBIX HA TEPPUTOPUU CTEIEH
U CTEIHBIX YYaCTKOB YIIbSTHOBCKOW 00J1acTH, OBbUT BBISIBJIIEH BHJIOBOH cOcTaB aM(u-
Ouil U penTHaNid, 3ydeHa UX OHOJIOTHs, YHCIEHHOCTh, OTMEUYEHBI PEJIKUE U 3aHe-
censble B KpacHyto kuHury Buasl. Llens qaHHOTO McCIe0BaHUS — U3y4EHHUE 0CO-
OeHHOCTEH aM(pUOMI N penTWINil CTeneil U CTENHBIX Y4acTKOB YIIbSTHOBCKOH 00-
JIACTH, a TAK)Ke aHTPOIOIEHHOIO MPECCUHIa Ha HU3IIUX HA3€MHBIX TO3BOHOUHBIX.
BriepBbie IpuBOJISITCSl HOBBIE IaHHBIE M TOUKK OOHapy)XeHHs1 aM(DUOUI U penTHIni
Ha TEPPUTOPHH YIIbSIHOBCKOW 0OJIaCTH, a TaKXKe OLIEHKA JIMMUTHPYIOIUX (hakKTo-
pos. MccnenoBanue 1okasaso, 4To, HECMOTPs Ha CHJIbHYIO PacliaXxaHHOCTb CTEHeH
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B YIIBsSIHOBCKOM 001acTH, 6aTpaxo-reprerodayHa XopoIIo COXpaHUIach Ha CTEITHBIX
yuactkax, oOpamieHHbIXx Kk KyiiObieBckomy u CapaToBCKOMY BOJIOXpaHUIIUILIAM,
oBparaM u 0ajKkawm, IJie 3aTpyJAHeHa YeJoBedecKas AesTelIbHOCTh. Bu1oBoii cocra

amd

MOWI 1 PEeNTUIINIT CTETIeH N OCTEITHEHHBIX YYaCTKOB YIIbSTHOBCKOW 001acTH CO-

craBiisieT 13 BUIOB.

CTeHoBoe coobLieHne

OnbIT NICKYCCTBEHHOIO BOCNMPOU3BOACTBA

ODANbHEBOCTOYHOW YEPEMNAXW, PELODISCUS SINENSIS

(WIEGMANN, 1834), B HWXKHEM NPUAMYPbE

0.0. KPULWLKEBUY', B.T. TATUPOBA?, P.C. AHOPOHOBA?

"LleHTp BHeLLKonbHOM paboThbl ¢. Tpouukoe; XabapoBckuii kpan

2MNeparormyeckuii WHCTUTYT TuxookeaHckoro rocynoapCTBeHHOro yHmBepcuTeTa, Xa6apOBCK;
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A case of artificial reproduction of the Chinese softshell turtle, Pelodiscus sinensis
(Wiegmann, 1834), in the Lower Amur Region

D.D. Krishkevich', V.T. Tagirova?, R.S. Andronova®

"The center of children education in Troitskoye Village; 682350, Khabarovsk Krai, Nanaysky
district, Troitskoye Village, V. A. Pushnikov str. 5

2Education Institute of the Pacific National University; 680035 Khabarovsk, Pacific str. 136;
valtix@mail.ru

3«Zapovednoye Priamurye»; 680038 Khabarovsk, Serysheva str. 60;
rim.andronova@gmail.com

The observed climate change in the Lower Amur region leads to a decrease in number
and changes in the demographic structure of the Chinese softshell turtle population. The
recent long summer floods negatively affect the reproduction of this species. According to
our monitoring data, at the rise of the Amur River water level above 300 cm the death of
clutches reaches 100 % (Tagirova et al., 2017). In this situation urgent measures to pre-
serve the offspring of this rare reptile species through artificial reproduction are becoming
relevant. In 2019-2020 we undertaken a project to breed the Chinese softshell turtle in
artificial conditions using the clutches collected on the banks and river islands of the Amur
River basin in the Nanay district of the Khabarovsk Krai. A total of 321 eggs from 10 clutches
were collected and subsequently incubated. The full clutches contained from 25 to 45 eggs,
with an average of 32 eggs per nest. The latest clutch was found on August 27, 2020, with
a total number of 34 eggs. The average egg weight in different clutches varied from 4.09 to
5.62 g (n = 6); the average egg diameter in clutches was 19.2-21.1 mm (n = 6). Incubation
was carried out in a household «BLITZ Norma» incubator in the wet river sand at an air
temperature of + 28 ... + 33 °C and humidity of about 80%. The eggs were laied in a single
row. The hacthing was noted on the 44th day from the day of clutch deposition; in general,
the period of embryonic development in stationary conditions took 44—-51 days. The fertility
of eggs in our experiment was 93%, the successful hatchings of turtles was recorded in
90% of fertilized eggs. Turtles were kept in captivity for 10-30 days prior to the release into
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a natural reservoir. In two years, 249 young Chinese softshell turtles were released into
the wild. Subsequent records of turtles in the reservoir of release suggest their likely good
survival rate in nature.

B poccuiickom apeane nampbHEBOCTOUHAs uepemnaxa, Pelodiscus sinensis
(Wiegmann, 1834) — sanemuk Bocrounoif A3um, 3anecena B Kpacuyto kaury Poc-
cutickort @enepamuu (2001), umeeT pacipocTpaHEHHE C BOCTOKA Ha 3amaj] OT 03epa
XaHKa 10 pexu Apxapa, Ha ceBep peiKre 0COoOH 3aIUTBIBAIOT 10 YCThS peKu AMyp
(Tarmposa, Hukionckas, 2012). IIpu 3ToM pa3MHOXAIOTCSl depenaxu Ha Topasio
MeHbIIeH mommau apeana. [[pogyKkTHBHBIE YIaCTKH BOCTIPOM3BOJICTBA STOTO BHAA
HaxozsTca Ha pekax bupa u bumkan (Agaarymnos, 2016), B 6acceiine HIKHETO Tede-
Hus pexkn Amyp no ozepa bomons (Taruposa u ap., 2017), B HIXKHEM TCICHUN PEKU
VYeeypu u B H6acceitne o3epa Xanka (Macnosa u nip., 2018).

Habmonaemoe mmenenne kinmara B Hikaem [lpramypse, BeIpaskaeMoe, Kpome
MTOBBIIICHNUS TEMIIEPATyPhI BO3AYXa, B YBEITMUCHUH CYMMBI OCa/IKOB M IX aHOMaJIbHOM
pacmpeeieHiy B TEIUIOM ITEPHOJIE TO/1a, TIPHUBOANT K OHIDKCHUIO PE3YIBTATHBHOCTH
Pa3MHOXEHHsI Yeperax, YTo HapyliaeT JeMOorpa(uuecKyro CTPYKTYpy MOMYJISIIHH.
B HOpM™Me B GacceiiHe AMypa B IepHOA OTKPHITON BOIBI HAOMIOMAIOTCS JBa BHICOKHX
MaBOJIKAa — KPAaTKOCPOUHBII BeCEHHHUH, (OPMHUPYEMBIH TaTbIMUA BOAAMH, U BRICOKHI
JICTHUH B HIOJIE — aBTyCTE C MPUXOJOM MyCCOHOB. OTHaKO B TIOCIIEIHHUE TOJIBI, C KaTa-
cTpouaeckoro HaBogHEHUS Ha AMype B 2013 T, THIPOIOTHYECKHE PUTMBI HA peKax
M3MEHSIOTCS M B MIOHE (DOPMUPYETCs ellie OMH J0XKIEBO MaBOIOK BBICOTOM Ooiee
2.5 M, COBIAJAIONINIA CO CPOKAMHU Hadajla pasMHOKEHHUS y depernax. Pa3BuBaromias-
Csl CUTyalysi OTPUIIATENIFHO BIMSAET HA PA3MHOXKEHHE 3TOTO BHJA, T. K. TIPH TTOIBEME
BOJBI Ha PEKax BBIIIC YPOBHS IMOWMBI BCE KAYECTBCHHBIC THE3IOBBIC CTAllMH M OT-
JIOKEHHBIE KJIaIKH 3aTarInBatoTcs. 1o 3To jke MpHYrHEe KaKas-TO YacTh PEIpPOIyK-
THUBHBIX CAMOK IIPOCTO HE pa3MHOXkaeTcs. [1o JaHHBIM HalIero MOHUTOPUHTA, THOCITH
KJIAJIOK TIPH ypoBHE Boas! Ha peke Amyp BbIie 300 cm gocturaer 100% (Taruposa u
Ip., 2017). B oTHX yCcIOBHSAX MOBBIIIACTCS aKTYaJIbHOCTh MEPOIIPUATHI TI0 COXpaHe-
HUIO TOTOMCTBA PEAKON PENTIIINH YePe3 NCKYCCTBEHHOE BOCIIPOU3BOCTBO.

B 20192020 rr. BEINOJTHSUTHCH pa0OTHI TIO Pa3BEACHUIO TATHbHEBOCTOUHOM Ue-
penaxu ¢ KiIaJKkaMH, COOpaHHBIMH Ha Oeperax M pedyHbIX OCTpOBax OacceiHa peKu
Awmyp B Hanatickom paitone XabapoBckoro kpasi. PaboTsI MpOBOAMINCH TIO pa3pe-
menunto Pocripupognanzopa. s pasMHOKEHUS Yepenaxy BRIOMPAIOT CyXHe y4acT-
KM PEYHOH MOHMBI C TIECYaHBIMH WM TPaBUHHBIME OeperoBsIMU TpyHTaMu. B 36%
CITlydaeB CaMKH Yeperiaxy JIeiaii KIaJKu Ha OeperoBOM BO3BBIIICHHH, B CPEIHEM
Ha 1.3 M BBIIIE TOBEPXHOCTH BOJBL, M OT ype3a BoAbI Ha paccTostHuU OT 0.6 M 10 17
M. Beero 0pm10 10651TO 11 MHKYOHpOoBaHo 321 sifo u3 10 xmagok. [lomHble Kagku
HACUUTBIBAIIN OT 25 10 45 stuir, B cpeareM 32 stiia / rue3no. Camas O3aHsSIS KiTaaKa
6puta Haiinena 27 asrycra 2020 r. kommyectBoM 34 sitma. Cpenmsist Macca siina B
pasHbIX Kiagkax oputa 4.09-5.62 v (n = 6), cpeaamii tuameTp sitna o6eur 19.2-21.1
MM (n = 6).
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WukyOanms npoBoauiack B ObiToBoM HHKyOarope monenu «bJIWI] Hopmay
BO BJIQXKHOM PEUHOM IeCKe Ipu Temmneparype Bo3ayxa +28...+33 °C u BraxkHOCTH
okosio 80%. BrakHOCTH mecka NMOJAAEP)KUBANACh €KEIHEBHBIM ONPBICKMBAHUEM
IIPECHOI BOZ0M ¢ mynbBepu3aropa. Sifla yKkiaablBaIUCh B OAMH Psili, B OTJIMYUE OT
UX PaCIIONIOKEHHSI B HECKOJIBKO PSIJIOB B 'He3Je B npupone. Pazsurue sMOpnoHoOB
MIPOBEPSUIOCH C HCIIOJIB30BAHHEM MOJECPHU3NPOBAHHOIO OBITOBOTO OBOCKOMNA. BhI-
X0/l Uepernax 13 sl OTMedeH Ha 44 CyTKH OT JHS OTKJIJIKH, B LIEJIOM EPHOJI IMOPH-
OHAJILHOTO PAa3BUTHUA B CTAllMOHAPHBIX yCIOBUAX 3aHUMalN 44-51 nens. Uepenaxu
OJTHOH KJIaJIKU POKIAIUCH B TeUCHHE 4—8 CyTOK, MaccoBbIi BbIXoxa (okoio 50 %
oco0eif) MpuxoausIcs Ha ceperHy BbIBOJHOTO repruoaa. Crpecc-dakrop (mpoxiaa-
Hasl BOJIa, LIEBEJICHHE SIUII) CTUMYJIMPOBAIN OBICTPBIA U MacCCOBBIN BBIXOJ Yeperiax
U3 SIUIL, YTO, CKOpPEE BCEro, ABISETCA aJalTallMOHHBIM MEXaHU3MOM JUIs BBIXOJA
HapyXy M3 rHeszfa — 3(O(QEeKT KOIICKTUBHON padOTHI Ul pa3pyIleHUs TSKEIOTo
rpyHTa. @epTWIBHOCTD UL B KJIAJKaX UMeTa rnokasarens 93 %, BbIXOJ uepenax u3
yyclIa OIUIOJJOTBOPEHHBIX siull cocTaBuil 90 %.

ITocne BbIXOAA U3 AU, MOTOMCTBO Yepenax cojepxanu rpynmnamu 1o 50 oco-
Oeil B MIaCTHKOBBIX eMKOCTAX o0bemMoM 100 11 ¢ peunbiM reckoM cioem 8—10 cm,
3aJIUTHIM BOJIOM U3 €CTECTBEHHOIO BOJOEMA JI0 BEpXHEH I'paHMIbl U IPU TeMIIepa-
Type BO3/yXa OKpyKarolei cpezbl. [Iutanue BKIIOYAIo pa3inuHbIX OeCrO3BOHOY-
HBIX )KMBOTHBIX (TIOYBEHHBIE OECIIO3BOHOYHBIEC, HACEKOMbIE, MOJUIIOCKH), KYCOUKU
peuHoii peIObL. [lepros epenepskku /10 BBITYCKa B IPUPOIHBIH BOAOEM COCTABIISLII
7-30 nueil. CBUAETENBCTBOM XOPOLIEH BBDKMBAEMOCTH MOJOJBIX Uepenax B Ipu-
pofie ABISIOTCA HAXOAKH UX B BOJJOEME BBIITYCKA JIETOM.

B 2020 r. noToMCcTBO, NOJIyYEHHOE M3 MO3HEH KJIa K B KoirdecTse 31 ocodu,
ponusieecst 10 okTs0psi, ObLIIO OCTaBICHO HA 3MMOBKY B MCKYCCTBEHHBIX YCJIOBH-
sx. [luTarecs uepenaxu npekpaTUiIN Mpu TeMmeparype Bozayxa 10 °C, mpu naib-
HellleM MOHMKEeHUH Temrepatypsl 0 § °C cTaju 3aKanblBaTbes B TPYHT. 3UMHSASA
nepeaep:kKa MPoXoauia B eMKOCTH C BIAYKHBIM MECKOM B MIOMEIEHUH C TeMIIepa-
Typo#t Bo3ayxa B nuanazoHe 0.9-5.0 °C. Beixox uepenax Ha MOBEPXHOCTb I'PyHTa
HaOJIIoaICsl B MapTe ¢ pOoCcTOM Temreparypsl Bozayxa Boime 7.0 °C. [IpuHuMars
ULy NOociIe NpoOyKAeHHs Havyaiu Ha 6-e¢ cyTkH, KpoMme 11 ocoleii, koTopsie He
BbDKIIH. [Ipuunnbl nx rudenu He ycraHosineHsl. OctaBumecs 20 ocobeit 10 urons
OBUTH BBIITYIIIEHBI B €CTECTBEHHBII BogoeM. Beero 3a /iBa rojia B IpUpPOY BBITYCTH-
11 249 MoNoNbIX yepenax.

[Tonmy4yeHHBINH OMBIT pa3BeACHUS JAlIbHEBOCTOUHON uepernaxu MOXKET HUMETb
MIPaKTHYECKOE 3HAYCHUE JUI COXPAHEHHs PEIKoro Bujaa B npupoxae. Pabora mon-
JeprkaHa rpanToM Amypckoro ¢uinraiaa BBO.

YCTHbIV Joknag
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BHYTPUBUOOBAA FTETEPOXPOHUA PA3BUTUA
NMO3BOHOYHUKA TPABAHOMU NATYLWKUN (RANA
TEMPORARIA)

10.U. KPYXXKOBA*, M.[1. AbAYEHKO

Poccuicknii rocygapcTBeHHbIV negarorndyeckuin yHnsepceuteT um. A.U. lepueHa,
CankT-letepbypr; *yulya_kruzhkova@mail.ru

Intraspecific heterochrony of the spine development in Rana temporaria

Yu.l. Kruzhkova*, M.D. Dyachenko

Herzen State Pedagogical University of Russia; 191186 St.-Petersburg, Kazanskaya str. 6;
*yulya_kruzhkova@mail.ru

Although heterochrony as an evolutionary mechanism has been attracting the attention of
scientists for more than a century its manifestation at the intraspecific level is practically
unknown. Meanwhile it is the intraspecific variability that can be the basis for evolutionary
changes. At this work we investigated the intraspecific heterochrony of spine chondrification
in the model species — Rana temporaria. The eggs were collected in the suburbs of St. Pe-
tersburg. The larvae were grown in the laboratory according to the standard method (Dabag-
yan, Sleptsova,1975). The description of the skeleton was carried out on total specimens
differentially stained on cartilage and bone (Wassersug, 1976). 120 larvae were studied at
different stages of development (45-54; by Dabagyan, Sleptsova, 1975). The heterochrony
turned out to be different at different developmental stages. It reaches the maximum range
at 47-51 stages. By the 52 and 53 stages the level of variability significantly decreases for
the presacral elements of the axial skeleton, but remains the same high for the sacral (IX)
and postsacral vertebrae (X—XI). At the 54 stage the heterochrony fades since most of the
elements are fully formed. Also heterochrony manifests itself differently in the development
of elements formed in different segments of the body. The most variable elements are sacral
and postsacral vertebrae. Kovalenko (2000) showed that inter-and intraspecific variability
in these parts of the anuran spine is significantly higher than in the presacral one. The
cause of this phenomenon has not been clarified. It can be assumed that the high degree
of intraspecific heterochrony peculiar to this parts of the anuran spine is the reason for its
high morphological variability and evolutionary transformations.

IeTepoXpoHHs UTPaeT BAXKHYIO POJIb B 00Pa30BaHUK HOBBIX FPYIII OPraHU3MOB.
DTOT JBOJIOLMOHHBIA MEXaHW3M H3y4aeTcs KaKk Ha MMO3BOHOYHBIX, TaK U Ha Oec-
TO3BOHOYHBIX KUBOTHBIX (Mabee et al., 2000; Pugener et al., 2009; Sanchez-Villa-
gra et al., 2009; BopoOreBa u ap., 2014; l'oponmnos, 2010; Meza-Joya et al., 2013;
Geiger et al., 2014; Barrionuevo, 2018). BersgBnerne CBOWCTB TeTEPOXPOHUT HMEET
HE TOJILKO TEOPETHUYECKOE 3HAYCHHEe, HO M NPHUKIIaaHoe. Vccine0BaHusl OHTOTeHe-
3a TI03BOHOYHBIX KMBOTHbBIX, KaK MPABIIIO, 0a3UPYIOTCS Ha TAOIUIIaX HOPMAIILHOTO
pa3BUTHSI MOJIEIIBHBIX OOBEKTOB, COCTABICHHBIX HA OCHOBE BHEIIHHUX MPU3HAKOB:
(opma romoBsl, IIMHA KOHEYHOCTEH 1 xBocTta  T. II. (Newkoop, Faber, 1956; Gos-
ner, 1960; /labarsx, Crenimosa, 1975). IlpeamonaraeTcs, 9To onpeaeieHHas CTaans
pa3BUTHSI BHELIHUX MPHU3HAKOB COOTBETCTBYET OMPEICICHHON CTaIMh Pa3BUTHS
BHYTPEHHHX MPU3HAKOB, HapUMep, ckesiera. OHAKO HAMUYKE BHYTPUBHOBOM Te-
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TEPOXPOHHU MOXET BHOCUTD CYIIECTBEHHBIE ITOIPEITHOCTH B ATH pacueThbl. B Takom
cllyyae He0OXOJMMO UMETh NPEJICTABICHHE O pa3Maxe reTepOXPOHUN MHTEPECyIo-
el McclleloBaTelts CTPYKTYPBI, JUIS IPaBUIIBHOTO IJIAHUPOBAHHS IKCIIEPUMEHTOB,
COCTaBJICHUS CEPUH 110 Pa3BUTHIO U T. II.

[Tpn BceM BHUMaHHMM YYEHBIX K F€TEPOXPOHHH, €€ MPOSIBJICHUE Ha BHYTPUBH-
JIOBOM YPOBHE IPAKTUYECKU HE M3yueHO. Mexly TeM, IMEHHO BHYTPHUBHU/IOBAs 13-
MEHYHMBOCTH TEMIIOB Pa3BUTHSI MOXET ObITh OCHOBOM ISl 9BOJIIOLIMOHHBIX H3MEHE-
HUH. BoNbIIMHCTBO paboOT MO M3YYEHHIO CBOMCTB T€TEPOXPOHUU Pa3BHUTHS CKelle-
Ta mocBsIIeHo nporeccy okoctenenus (Alberch et al.,1996; Wild, 1999; Koyabu,
et al., 2014). Ho mockoibKy 0CeBOH NMOCTKpaHHAIBHBIN CKEJET BKIIOYAET B ceds
TOJIBKO 3aMEUIAI0IINE IEMEHTBI, TO UMEHHO XpSIIeBas CTaaus sBJsieTcsl Haubosee
Ba)XHOHU 151 (POPMUPOBaHKST MOP(OIOTHUECKUX 0COOeHHOCTEl ero cTpoenus. Ha-
IIpUMep, N3BECTHO, 4TO (hopMa TeJ MTO3BOHKOB y OeCXBOCTHIX aM(nOUil 3aBUCUT OT
O4epeIHOCTH MOSABJICHHUS UX XpsIeBbIX 3auaTkoB (Kosanenko, 1985). Tem He meHee,
JIAaHHBIX O TETEPOXPOHUH B IPOLIECCE XOHAPH(UKALINY TPAKTHYECKH HET.

Takum 00pa3zoM, LeNbI0 JTaHHOW paboThl CTANO0 M3yYEHUE CBOMCTB BHYTPHUBH-
JIOBOW TeTEPOXPOHHUH OXPSIIEBEHHS TT03BOHOYHUKA OecXBOCThIX ampuouid. st no-
CTW)KEHHS JIAaHHOM 11eM ObUI TIOCTABJICHBI CIIENYIONINE 3a/1aui: | — MpOCIeIuTh
IIPOLIECC OXPSIIIEBEHNUS TI03BOHOYHUKA y MozebHoro Buja (Rana temporaria), 2 —
OLICHUThH JMAIa30H BHYTPHUBHUOBOW reTEPOXPOHHUH Pa3BUTHUS XPSILEBBIX JIEMEHTOB
II03BOHOYHHKA MOJIEIILHOTO BH/IA.

Ukpa Rana temporaria cobupanace B yepte ropona Cankr-IlerepOypra. JIu-
YMHKH BBIPAIUBAIKCH B JJA0OPAaTOPUH O cTaHapTHOH Metoauke ([labarsu, Cren-
1oBa, 1975). ®uxcupoBanuck rosoBactuku B 4% dopmanunae. Onrcanue CTpoOSHUs
CKeJIeTa MPOBOMIIOCH MO TOTAILHBIM Ipernaparam, TudQepeHIpoBaHHO OKpaIleH-
HBIM Ha XpSII U KOCTh 10 Metomuke Baccepcyra (Wassersug, 1976). Beero 6bu10
nzydeno 120 TMYMHOK TPaBSHOMW JIATYIIKH, HAXOASIIMXCS Ha Pa3HbIX CTAAMSIX pas-
BuTHA (¢ 45 1o 54). Crasuu pa3BUTHS JIMYMHOK OINPEACISUINCH N0 TabiuiaM Hop-
MaJIBHOTO pa3BuTUs R. temporaria (JabarsH, Cnenmosa, 1975).

CrerneHb reTepOXpOHUH B Pa3BUTHH DJIEMEHTOB OCEBOTO CKEJIeTa OlICHUBAJIACh
C TIOMOIIIO CIIEIYIOINX MoKazarenei: 1 — koaddurmenra Bapuannu, 2 — OTHO-
LIEHNE MEeXKBApPTUIILHOTO pa3Maxa K Me/inaHe, 3 — MaKCUMaJIbHBIH pa3Max U3MeH-
YHBOCTH, 4 — KOJIMYECTBO BAPHAHTOB CHOPMUPOBAHHOCTH DIIEMEHTA, BCTPEUEHHBIX
y JIMYMHOK, HAXO/ISIINXCS Ha OIIPE/ICIICHHO CTa iUy pa3BUTHs, 5 — 4acToTa BCTpe-
YaeMOCTH Ka)KJIOr'0 BapUaHTa.

AHaJu3 TONyYeHHBIH JTaHHBIX [TOKa3aj, Halmdie MOp(oIorndeckol HEOqHO-
POZHOCTH B BEIOOPKAX JIMYMHOK, HAXOJSIIUXCS HA OJTHUX M TEX )K€ CTaJlUsIX pPa3BH-
THst. [I03BOHOUHMK TOJIOBACTHKOB B KayK/101 M3 BHIOOPOK MOXKET OBITH chOpMUPOBAH
B pa3HOH crereHH. Paccuntanublii KOAQQUIMEHT KOpPEIsIUY 1ToKa3all, YTo pa3Has
cTeneHb c(hOPMUPOBAHHOCTH IIEMEHTOB B OOJIBIIMHCTBE citydaes (83.75 %) He cBs-
3aHa ¢ BO3PAaCTOM HCCIIEI0BAaHHBIX 3K3EMILISIPOB.
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PaccuHXpoHM3aLMU TEMIIOB OXPSILEBEHHs I03BOHOUHNKA HEOAMHAKOBA Ha Pa3-
HBIX CTaJUSIX Pa3BUTHS TOJIOBACTHKOB. B HanOombIel CTereHn oHa MposiBIISIETCS C
47-oii o 51-yto craguu. K 52-o0it u 53-eit ctanusm ypoBeHb H3MEHUUBOCTH 3aMETHO
CHIDKAeTCs JUI MPEJKPECTLOBBIX JIEMEHTOB OCEBOTO CKEJIETa, HO OCTAETCS TAaKUM
e BBICOKUM Ut KpecTroBbIX (IX) u 3akpecTioBbix HeBpaibHbIX ayr (X—XI). Ha
54 cTagnu reTepoXpoHHs B Pa3BUTHH TO3BOHOYHHKA Y TPABSHOM JISTYIIKH 3aTyXaeT,
TaK KaK OOJIBIIMHCTBO 3JIEMEHTOB TTOJIHOCTHIO C(HOPMUPOBAHBI.

Takke reTepoXpoHHs IPOSBISIETCS HEOAWHAKOBO Y DJIEMEHTOB, (hOPMHUpYIO-
LIMXCS B Pa3HBIX cerMeHTax Teja. CaMbIMU M3MEHUMBBIMH B OTHOILIEHUH CKOPOCTH
Pa3BUTHS ABJIAIOTCS [TO3BOHKHU, paclojlararoliyecs B KPeCTIIOBOM U 3aKPECTIIOBOM
oraenax. B paborax Kosanenko (Kosanenko, 1985, 2000 u 1p.) ObLIO BBISBICHO,
YTO MEX- U BHYTPHBHIOBas U3MEHYMBOCTh B ATUX OTJEJIaX ITO3BOHOYHUKA Anura
3HAUYUTENILHO BBINIE, YEM B MPEIKPECTIOBOM. Peub uaeT o pa3iauyHOro poaa Ciu-
SIHUSIX 2JIEMEHTOB, 00pa30BaHUM OTJIMYHOM OT XapakTepHOH Uit BUAa (OPMBI Tel
MO03BOHKOB U T. 1. [Ipu4mHa 3TOr0 siBNEeHMs He ObLIa BhIsAICHEHA. MOXKHO mpenro-
JIOXKUTb, YTO BBISBJICHHAsE HAMH BBICOKasi CTEIICHb BHYTPHUBHUJIOBOM T€TEPOXPOHUH,
MIPUCYILAs 3TOMY OTJIENTy TO3BOHOYHHKA SIBIISIETCS] IPUUMHOM €ro BhICOKOH Mopdo-
JIOTHYECKON M3MEHYMBOCTH M HBOJIIOLMOHHBIX TPe00pa30BaHHM.

CTeH0Boe coobLieHne

OUHAMUKA ®OPMUPOBAHUSA MOCKOBCKOW nonynauuu
OBbIKHOBEHHOIO YXA (NATRIX NATRIX) W ETO
COBPEMEHHOE PACNPOCTPAHEHUE B TOPOLE

N.B. KY3UKOB

HauuoHanbHbI nccneaoBaTensbCkUA LIEHTP 3NUAEMUONOTMN U MUKPOBMONOTMN MM. MOYETHOTO
akapgemuka H.®. lamaneun, Mocksa; kuzikov-y@mail.ru

Dynamics of the formation of the Moscow population of the common grass snake
(Natrix natrix) and its current distribution in the city

L.V. Kuzikov

The Gamaleya National Center for Epidemiology and Microbiology; 123098 Moscow,
Gamalei str. 18; kuzikov-y@mail.ru

Based on the analysis of the literature and Internet resources, as well as the author’s own
research on the past and present distribution of the common grass snake within the Moscow
Ring Road, the features of the study and dynamics of the formation of the population of the
common grass snake from the XIX century to the present are revealed. On the basis of the
cadastre of common grass snake encounters in Moscow compiled by the author (Kuzikov,
2020), at least three micropopulations of common grass snake were identified in different
parts of the city: «Losiny Ostrov» National Park, in forest parks in the south of the city, and
in the Moskvoretsky Park. In these micropopulations of 20 to 40 individuals, mating adults
and juveniles were found. In smaller parks and protected areas of the Moscow River, flood-
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plains of small rivers in the most favorable biotopes, local groups of up to several individuals
have existed in the same places for many years. It is assumed that by now there has been
a stabilization of the number of common grass snake within the Moscow Ring Road, due
to the general warming of the climate. Probably, the environment-forming activities of the
European beaver (Castor fiber) have played a positive role in restoring the number of the
common grass snake in the Moskvoretsky population.

Uzyuennro reprerodaynsl Mockesl B XIX Beke yAelsUIoCh Mallo BHUMAaHUSL.
CBezieHUs 0 pacpOCTPaHEHUHN OOBIKHOBEHHOTO yka B ropoze 1o 1970—1980-x ro-
noB Obun pparmentapusl. Jlume k 1990-M rogam Oblia nMpoBe/ieHa HHBEHTapU3a-
ust pactipoctpanenus Bujia (bobpos, 1989; bonnapenko, Crapkos, 1989; Jlynaes,
1989; Opnosa, boxanckuii, 1989; CemeHoB, JIeonTbeBa, 1989; bobpos u ap., 1995).

K xonmy XX Beka M3BeCTHbIE TPYIITUPOBKH yxka (Natrix natrix) MocKBbI ObLIN
oz yrpo3oit ncuesnosenus (Camoiinnos, Mopososa, 1997). B 2001 r. yx Obu1 3a-
HeceH B KpacHyro kHuUry MOCKBBI ¢ NIPHUCBOEHHEM €My 1-i KaTeropuu perkocTu
(Camoitno, Mopo3osa, 2001). Camo cyIiecTBOBaHHE KOMITAKTHBIX U YCTOHYUBBIX
ToceJIeHUH yXKel BHyTpH KousbleBoi aBrogoporn (MKAJL) u3-3a ee Herpeomou-
MOCTH JJIsl 3MEH CUMTAIOCh MaJIOBEPOSITHBIM, @ MX HAaXOJKH OOBSICHSIINCH 3aBO3aMHU
(JIeontsera, Cemenos, 1998). B to Bpems BuyTprt MKA/] ObliM H3BECTHBI HEMHO-
rHe MecTa oOUTaHus y)Ka, PacroiioKeHHbIE B 1oiiMax pek bynaiiku, butisr n Mo-
ckBbI (CamoiiioB, Mopo3osa, 1997). B Jlocunom Octpose, [apunsiae u TymmH-
ckoit Yamie rpynnupoBkH yxeil oneHuBanmu B 5—7 ocobeit (CamoiinoB, Mopo3oaa,
2001). B psne mect (XumMku — XOBPHHO), TJI€ IPEXIE OOUTAIN Y>KU, OHU HCUE3IIN
(Bobpos u ap., 1995; Camoiino, Mopo3sosa, 2001).

K nauany 2010-x romoB mocie BBEJEHHs OXPAaHHBIX MEPONPUSTHHA BCTpedH
yKel yJacTHIINCh, OblIIM 0OHapy>KCHbI HOBBIE MecTa nX obutanus. Kpurepuii pen-
KOCTH BHa OBbUI NMOHMKEH 10 2-i kareropun (Camoitio, Mopo3zosa, 2011). [Tpn
COXpaHEHUH NPEKHUX MECT OOUTAHUS yrKa ero YUCIEHHOCTh BO3POCIIA JI0 IECATKOB
ocobeii B Jlocunom Octpose, bpareeBckoii moiime, ponuHe S3BeHkn (CamoIIoB,
Mopo3zoBa, 2011). Taxske yxu Oblii 0OHapyxeHs! B gonune Cetynn, CepedpsiHoM
Bopy, noiime JInxo00opkH.

K xonmy 2020 roma TeHAeHLIMsS K POCTY BCTPEUAEMOCTH y’Ka B Ipejenax
MKA/] coxpanunack. Bo3aM0XHO, MHOTHE HAXOJKH yXeH CTaJli U3BECTHHI OJiaro-
Jlapsi IUPOKOMY PACIpOCTPAHEHHUIO M Pa3BUTHIO MH(OPMAIIMOHHBIX TEXHOJIOTHH 1
ycTpoicTB (cMapT(OHBI, HABUIaTOPbI), UCIOIB30BAHUIO HHTEPHET-pecypcoB. [lo-
BBIIICHUIO YPOBHS M3yYEHHOCTH (hayHBbI, KaueCTBa HAOIIOACHUH CIIOCOOCTBOBAI U
001 MHTEpeC HACEIICHUS K IPUPOJIC.

B nocnennune uersipe ropa (2017-2020), mo nanusiM uHTepHETa (https://www.
inaturalist.org/people) u3 34 Bcrpeu yxxa BHyTpu MKAJL 15 Haxonox (44%) npo-
m3onwm B JlocunoMm octpoBe. Cemb Haxon0K (21 %) orMeueHo B butiieBckoMm ie-
conapke, uetbipe (12%) — B Tpomapeso-Temnocranckom napke u tpu (9%) — B
I'maBHoM Boranunueckom cany. JIBe BcTpeun npuxoznsrca Ha Ky3pMHHCKHI Jeco-
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napk (6%), enuHuuHbIe — Ha napku Kyckoso, ITokpoBckoe — CTpemiHeBo u noimy
Cerynu. Ha Illykunckom nomyoctpose u B Ctporunckoit noiime (MockBoperkuii
napk) oOHapy»KEHO HOBOE MecTo oOuTaHus yxa, rue B 2012—2020 rogax BCTpEUCHO
19 ocobeii B pa3HBIX 4aCTSX MOJIYOCTpoBa U 25 ocobeit BOM3K ux 3umoBkH (Kys3u-
koB, 2020). ITo-Bunumomy, (OpMHPOBAHUIO 3TOH MHUKPOIOMYIISIIIMU yXkKa CHOCO0-
CTBOBaJ eBporeiickuit 600p (Castor fiber), ;KU3HENEATEILHOCTH KOTOPOT'O MPHUBEIa
K 00pa30BaHMIO YOSXKHII JUIsl Y)KEH M CO3AaHHIO0 OJNaroNnpHsATHBIX YCIOBUH JJIsI UX
YCHEIIHOM 3UMOBKH.

K HacrosiieMy BpeMEHHU HaceleHHEe OOBIKHOBEHHOTO yxa B mpenenax MKAJ]
CTaOMIM3UPOBaAJIOCh. B Hambosee KpymHBIX OXpaHSEMbIX Jieconapkax chopMHUpO-
BaJOCh MUHUMYM TPU OTHOCHUTEJIBHO M30JIMPOBAHHBIX U YCTOHUUBBIX MUKPOIOMY-
JSIIMU yKa: JIOCHHOOCTPOBCKAsl, OMIIEBCKO-TPOIIAPEBO-TEINIOCTAHCKAs! U MOCKBO-
petnkasi. B aTHX MUKpOTOMYIISAIUSIX YUCICHHOCTHIO OT 20 10 40 ocobeii oTMeueHBI
pa3MHOXKaBIIMECS] 0COOM M HaWICHBI CEroJIeTKU. B MeHee KpyIHBIX Mapkax U OX-
paHHBIX 30HaX p. MOCKBBI, M0OMMax MaJbIX peK B HanOosiee O1aronpusTHBIX OHOTO-
rax Ha NPOTSKEHUU MHOTHX JIET B OJTHUX U TE€X e MECTaX CYLIECTBYIOT JIOKaJIbHbIE
IPYNIIMPOBKH YHCIEHHOCTBIO 10 HECKOJIBKHUX 0colei. CocTaBiieH KaJacTp HaX0A0K
(Ky3ukos, 2020).

Bo3morkHO, pocT uncieHHOCTH yxka B MoCKBe 00yCIIOBIIeH O0IIMM MOTEIICHH-
eM KJIIMara.

CTeH0Boe coobLieHne

3BOJTIOUNA ®AYHbI KPOKOOUITOMOP® B MO3AHEM
MENY LEHTPAJIbHOU A3UN — KNOY K MTOHUMAHUIO
NMPOUCXOXAEHNA COBPEMEHHbBIX KPOKOAMITOB

N.T. KY3bMWH*, N.N. CKYYAC

CaHkT-lNeTepbyprckuii rocyaapCcTBeHHbIN yHUBEpPCUTET, *kuzminit@mail.ru

Evolution of crocodylomorph fauna from the Late Cretaceous of Central Asia — a key
for understanding the origins of extant crocodiles

I.T. Kuzmin*, P.P. Skutschas

St. Petersburg State University; 199034 St. Petersburg, Universitetskaya nab. 7/9;
*kuzminit@mail.ru

Crocodiles (Crocodylia) are an iconic group of large semiaquatic predatory reptiles, repre-
sented by three modern clades (Alligatoroidea, Crocodyloidea, Gavialoidea) and a number
of extinct forms. Despite an abundant fossil record spanning from the Late Cretaceous, the
origins and early diversification of crocodylians are obscured by the absence of fossils from
the «middle» Cretaceous (Aptian — Santonian; the supposed time of the clade’s origins)
and the conflict of morphological and molecular phylogenies. Here we provide a review
of numerous crocodylomorph fossils from several localities in Central Asia (Uzbekistan,
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Tadzhikistan, and Kazakhstan), which collectively represent a stratigraphic span of ~ 17
Ma (Cenomanian-Santonian, Upper Cretaceous). A relatively stable crocodylomorph fauna
persisted in the region during this time span, comprising up to 4 taxa in the most well-sam-
pled Dzharakuduk locality (Turonian, Uzbekistan): a basal small-bodied crocodyliform, and 3
evolutionary derived neosuchians — a large-sized member of Paralligatoridae, a small-bod-
ied basal alligatoroid Tadzhikosuchus, and a medium-sized basal gavialoid Zholsuchus.
Tadzhikosuchus and Zholsuchus represent the earliest known members of Alligatoroidea and
Gavialoidea respectively, and expand the history of these clades back into the beginning of
the Late Cretaceous. These remains bridge a gap in the crocodylian fossil record and give
a new perspective on the early history of the clade. We hypothesize the extant crocodylians
originated in the Peri-Tethys area sometime during the Early Cretaceous. The study was
supported by the Russian Foundation for Basic Research (project 19-34-90005) and the
Russian Science Foundation (project 19-14-00020).

Kpokonuiet (Crocodylia) — 3HakoBasi TpyIna KpyMHBIX MOJXYBOIHBIX XHIII-
HBIX PENTWINH, NPE/ICTaBICHHas TpeMs coBpeMeHHbIME Kiagamu (Alligatoroidea,
Crocodyloidea, Gavialoidea) u psimom BeMepmmx ¢opm. Hecmotpst Ha OGoraryro
MTAJICOHTOJIOTHYECKYIO JIETOMHCh, TAHYIIYIOCS C IIO3THET0 Mejla, IPOUCXOKICHHE 1
PaHHAS TUBEPTECHINS KPOKOAMIOB OCTAIOTCS HEM3BECTHBIMU HM3-32 OTCYTCTBHSA HC-
KOTIaeMBIX M3 «CpEeIHEero» Mena (anT — CaHTOH; MPEAIoaraéMoe BpeMs IpPOHC-
XOXKIACHUS TPYIIBI) U KOHGIUKTA (DUIOTEHETHYSCKUX aHAIN30B, OCHOBAHHBIX Ha
MOJICKYJISIPHBIX U MOP(OJIOTHYECKUX JIaHHBIX.

B nmanHOM mccnenoBaHnu OblIa MPOBEIACHA PEBU3US MHOTOYUCICHHBIX OCTaT-
KOB KPOKOIMIIOMOP( M3 HECKOJIBKUX MeCTOHaxoKAeHNH B LleHTpanpHo# Asuu (¥3-
6exncran, Tamxukucran, KazaxcTaH), KOTOpble CyMMapHO MPEACTaBIAIOT BPEeMEH-
HOM TMPOMEXYTOK B ~ 17 MIH. JIeT (CeHOMaH — CaHTOH, BepXHuH men). Mcxons
13 pEe3yNbTaTOB PEBU3WH, B JAaHHOM PETHOHE Ha MPOTSHKEHHH STOTO MPOMEXKYTKa
BpPEMEHHM CYIIIECTBOBAJIA JIOCTATOYHO CTaOMIbHas (ayHa KPOKOAMIOMOpd, KOTOpas
BKJIIOYAET J0 YETHIPEX TAKCOHOB B HanOOJIE€e M3y4eHHOM MECTOHaXOKAeHHH J[ka-
paKyayk (TypoH, Y30eKUCTaH): METIKHI MPIMUTUBHBIN KPOKOAWIH(OPM U TPH TaK-
COHA 3BOJIFOLIMOHHO IPOABUHYTHIX HEO3YXUM — KpPYNHbIN NPEACTABUTENb CEMEN-
crBa Paralligatoridae, menkuii 6a3anbublii anauraropoun Tadzhikosuchus u cpen-
Hepa3MepHbBIH 0a3anbHBIN TaBUAIOUA Zholsuchus. Tadzhikosuchus v Zholsuchus
SIBJISIOTCS IPEBHEUIIMMH Ha JIAHHBIA MOMEHT mpezcraBurensimu Alligatoroidea n
Gavialoidea u mpoIeBalOT UCTOPUIO COOTBETCTBYIOMIMX KJIAJ 10 Hadaja IMO3THETO
Menna. DTH OCTATKH 3aIlOJHSIOT IPo0esT B MaJeOHTOIOTHIECKON JISTOMTUCH KPOKOIH-
JIOB M JAIOT ITO-HOBOMY B3IISTHYTh Ha PAHHIOIO HCTOPHIO KJIafbl. FIcXoas M3 HOBBIX
JIAHHBIX 110 BOJIOLUH KpokoauioMopd B LlenTpanbHoll A3um, Mbl ipenonaraem,
YTO COBPEMEHHBIC KPOKOIMIIBI MTPOU3O0ILIN B 00IACTH BOKPYT OkeaHa TeTtnuc B paH-
HEM MEJIOBOM TIepHOJIE.

HccnenoBanue BbIMoMHEHO npu nopnaepkke PODU (rpant 19-34-90005) u
PH® (rpant 19-14-00020).
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Phylogeography of the endemic lizards of the Crimean Peninsula

0.V. Kukushkin', S.A. Lukonina?, E.P. Simonov?, I.V. Doronin*, O.A. Ermakov?*
'Karadag Scientific Station — Nature Reserve, Branch of Institute of Biology of the Southern
Seas of Russian Academy of Sciences; 298188 Feodosia, Kurortnoe village, Nauki str., 24
2Penza State University; 440026 Penza, Krasnaya str. 40; *oaermakov@list.ru

3Institute of Environmental and Agricultural Biology (X-BIO), University of Tyumen; 625003
Tyumen, Lenin str. 25

4Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universi-
tetskaya nab. 1

We examined genetic variability of Crimean endemics Darevskia lindholmi and Lacerta
agilis tauridica (Lacertidae) using cyt b mtDNA and B-fib i7 nDNA markers. Basing on cyt b,
L. a. tauridica forms a distinct clade, which is sister to L. a. exigua (p-distance is 3%). Zones
of coexistence of evolutionary lineages corresponding to both subspecies were found that
suggesting their hybridization as a result of the recent ranges overlapping. The genetic
diversity of L. agilis in Crimea on B-fib i7 is higher than in the entire Caucasus, but there is
no complete correspondence of haplogroups to the recognized subspecies taxonomy. The
conflict of phylogeographic hypotheses based on both used markers indicates prolonged and
complex history of the species in Crimea. Previously unknown lineage of D. lindholmi was
identified. Compared to other populations, its level of differences is similar to that between
species of the D. saxicola complex (cyt b p-distance 4.6 %). The presence of two deeply
divergent sister taxa of Darevskia in Crimea was also confirmed by nDNA and morphological
data. Habitats of both forms usually are separated by geographical barriers. At least partly,
the genetic variability of aforementioned lacertids is explained based on knowledge of
current regional orohydrography. The small scale of the Crimean Peninsula, and especially
its mountainous part, did not prevent the formation and/or preservation of the deep genetic
structuring in lizard’s populations.

B KpeiMy n3BecTHO miecTh BHAOB Sauria: KpeIMCKUH TekkoH (Mediodactylus
danilewskii), xentomy3uk (Pseudopus apodus), pazHouBeTHas sutypka (Eremias
arguta), smepunsl KpeiMckas (Podarcis tauricus), Jluaaronsma (Darevskia lind-
holmi) n mpwitkas (Lacerta agilis). KpeIMCKH TEKKOH, OIMCAHHBINA KaK YHAEMHY-
Helid Bun Gymnodactylus danilewskii, o3gHee paccMaTpuBaics B COCTaBe BHIA
Mediodactytlus kotschyi Ha mpaBax ToABHIA C IIMPOKUM apeajioM B [IpruepHoMo-
pre (ILlepdak, 1960). Kentomysukos Kprima u 3anannoro KaBkasza oTHOCHIN K 6a1-
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KaHO-MaJyioa3uarckomy monsuay P. a. thracius (Obst, 1978; bopkun u JlapeBckuid,
1987), ceituac nokazaHo, 4To KpbpIM HacessitoT camble 3arajiHble MOMyJIsSud HOMU-
HatuBHOTO monsuaa (Jandzik et al., 2018). Smepuna Jluaaronsma paccmarpuba-
nach Kak sugemudnbii moasua (Lepbak, 1962, 1966), a 3aTeM Kak BU KOMIUICKCa
D. saxicola (MacCulloch et al., 2000; JloponuH u ap., 2013). Beickazano npenmno-
JIOKEHHME, uTo E. arguta npeacraBisier coOO KOMIUIEKC BUIOB, YTO B NEPCIEKTUBE
MOKET ITOBJICYb MOBBIIIEHHE paHra noasuaa E. a. deserti no sugosoro (Khan et al.,
2020). MHTepecHsbIii Ka3yc co3/1aJ10 OMMCaHuUE TTOBH/IA 3EJICHO sSIepuilbl L. viridis
magnifica (CoboneBckuii, 1930) o HECKOIBKUM TOOBITHIM Ha rore Kpbima 0coosiM.
[o pe3ynbraram U3y4eHHss MUTOI€HOMa OJJHOTO M3 KOJUICKIIMOHHBIX 3K3EMILISIPOB,
9TOT 5IKOOBI BeIMepIIHii sHIeMHK (cM. Korenko, 2010) oxasascs npencraBuTeseM
eBporeiickoro Buna L. bilineata, BBe3enHoro B KpeIM B MCTOpUYECKUI Mepuoa u
copmupoBasiero xuzHecriocoonslie nomyssinuu (Kehlmaier et al., 2020). K Ha-
CTOSIIIIEMY BPEMEHHM KOJMYECTBO JHISMUYHBIX KPHIMCKHX TAKCOHOB Sauria cokpa-
tuinock 10 nByx: D. lindholmi (Speybroeck et al., 2020) u L. a. tauridica (mogsun
CecTpuHCKU#l L. a. exigua, p-guctaHius mo cyt b — oxono 3%) (Andres et al.,
2014). Iocnennsist popma onucana u3 Kpeima u roxxHoit Ykpannst (Suchow, 1927;
JoponuH u jp., 2020), BriocneacTBUU ee apealt Obl1 orpanuueH KpeIMckuMu ropa-
mu (Kalyabina-Hauf et al., 2004).

B 20182021 rr. Hamu wu3yueHa reHeTHYeckas cTpykrypa D. lindholmi wu
L. agilis w3 KpbiMa ¢ npunexarmmmu tepputopusimu. Beioopka (cyt b mT/IHK / B-fib
17 sJIHK) cocrasuna: L. agilis — 225 / 30 3x3., D. lindholmi — 333 / 232. B 060-
MX CIy4asix BBISBJICH BBICOKHI YPOBEHb MOMUMOp(u3Ma. B BOCTOUHOM U ceBEpHOI
gacTsax KpbIMCKHX rop oOHapYKeHbI 30HBI COCyIecTBOBaHus rarutorpymnn Mt JHK
L. a. tauridica v L. a. exigua, ¢ BOBMOXHOU THOpHUIU3AIMCH TOABHUIOB BCICICTBHE
HesaBHero coBMmeneHus apeanos (Kykymxun u ap., 2020). I'enetuueckoe pa3Hoo-
opasue L. agilis Kpeima o mapkepy s/IHK oxasanocek Beiie uem Ha KaBkase, of-
HaKO COOTBETCTBHE TaIlIOrPyIIT ITOJIBUJIOBOH CHCTEMaTuKe oTcyTcTByeT (JlykonuHa
u J1p., in press.). HeoxxunauHelid pe3ynbrar noxydeH npu usydenuu D. lindholmi. B
LeHTpanbHoi yact [opHoro KpbeiMa BbIsSiBICHA MUTOXOHIPHAIbHAS JIHHHUS C YPOB-
HeM oTimunit (4.6 %) Oau3kuM K BUIoBOMY B Komiuiekce D. saxicola (Kukushkin
et al., in prep.). CymectBoBanue B KpbiMy m1yOOKO AHBEpPrHPOBABIINX CECTPHH-
CKHX TaKCOHOB CKAaJbHBIX SIICPHI] MOATBEpKIacTCss AaHHbIME Mapkepa sIHK.
TakcoHbl qU(MGEPEHIUPYIOTCSA O BHEIIHEH MOPGOIOrUH U HE SIBISIOTCS B IMOJ-
HOW Mepe kpuntuueckumu. Apean D. lindholmi ssp. pacrionaracTcst BHyTpH apeajia
D. lindholmi s. str. (HaiileHHOH B TOM 4HCIJIe Ha TUIIOBOW TeppuTopun — T. Slnta),
OT KOTOPOil U30JIUPOBAH HEMOJAXOSIIAMHU JUTl OOUTAHHS METPOPHUIBHBIX SIIEPHIL
paiionamu.

MorneKynsipHO-TeHeTHYECKHE HCCieioBanust 3aypodayHsl KpeiMa mpuBenu x
IepeMeHaM B TpejicTaBiIeHusX o (¢ayHoreHnese peruona (cm. Cemenos, 1899; Ily-
3aHoB, 1949; lllepbak, 1966). Buabl ¢ mmpoxumu apeanamu B Cpeu3eMHOMOpPbE
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(M. danilewskii, P. apodus, P. tauricus) oKa3aquch HEJaBHHUMHU BCEJICHIAMH, 1O~
SIBJICHHE KOTOPBIX Ha TeppuTOpuu KpbiMa crienyeT CBSI3bIBATH C PErPeCCHBHBIMU
STOXaMH TIO3/IHETO TUICHCTOICHA WITH JIaKe C roJIoleHOM. CBHJIETEIECTBOM TOMY
— HU3KOE T'eHETHYECKOe Pa3HOO0pa3ue 3TUX BUIOB Ha IOJyOCTPOBE, II€ MPEACTaB-
JICHBI TAIIOTHIIBI, IIMPOKO PACTIPOCTPAHCHHBIC MO BCEMY apeaiy WM Ha ero Ou3-
nexanmx yuactkax (Kykymikus u ap., 2017; Psonis et al., 2017, 2018; Kotsakiozi et
al., 2018; Jandzik et al., 2018; Jablonski et al., 2021). To xe kacaercs u E. arguta,
npuypoucHHOi B Kpbimy u KpacHomapckoM kpae K aKKyMyJISTHBHBIM KOCaM ITO-
oepexns (Lepbak u ap., 1993; Poyarkov et al., 2014). KpbiMckuii TeKKOH MOXKET
OBITh HATYPATH30BABIIAMCS 2[BEHTOM, HECMOTPS Ha €r0 aHOMAJIBHO IIHPOKOE ISt
YepHOMOPCKOTO perHOHa pacpoOCTPAHEHNE B €CTECTBEHHbBIX NaHmadTax KOxHo-
ro Kpemva (Kykymkun u ap., 2019). Hanporus, L. a. tauridica v D. lindholmi —
JIpeBHIE aDOPHUIEeHBI MOMYOCTPOBA TPEAKKU KOTOPBIX 00UTand B KpbiMy ¢ paHHEro
TUICHCTOLICHA WM JiaXkKe MO3[HEro IUIHOIeHa — HMMEIOT KIII0YeBOe 3HAa4eHHE JUIs
noHuManus naneoreorpaduu CepepHoro [IpuuepHOMOPBS U 3BOTIOIMH TOTHMOP(h-
HBIX BUAOB (L. agilis) wiv HaaBUAOBBIX KomIuiekcoB (D. saxicola) (Kykyumkus n
ap., 2020; Kukushkin et al., in prep.). Mansie pazmepsl Kpsimckoro nomyoctposa
1 0COOEHHO €ro rOpHOM YacTH HE MpPENsTCTBOBAIM (pOpMHPOBAHUIO ITyOOKOW Te-
HETHYECKOH CTPYKTypHUpPOBAaHHOCTH HaceseHHs psiia BuJoB Lacertidae. B cimydae
D. lindholmi moxxHO TIpearnosnararh, YTo BHyTPHUBHIOBasi TeHETHYECKasi CTPYKTYDa,
(bopMHpOBaHKHE KOTOPOW OTHOCHUTCS K PaHHEMY — CpEIHEMY IUICHCTOIEHY, MOj-
JIepKHUBaeTcs Onaromapsi CyeCTBOBAHHIO TeorpaguuecKix 6apbepoB MEK/IY TPYII-
TIaMH MOMYJISIIHHA.
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Problems of the maintenance of stability in a cryptic speciation: early oogenesis
and early meiosis of model species of cryptic group Zootoca vivipara

L.A. Kupriyanova'™, L.D. Safronova? A.l. Chekunova?®

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universitets-
kaya nab. 1; *larissakup@zin.ru, larissakup@mail.ru*

2Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences; 119071
Moscow, Leninsky pr. 33

3Koltzov Institute of Developmental Biology, Russian Academy of Sciences; 119334 Moscow,
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In this paper we discuss the fundamental problems of the preservation of stability and the
maintenance of a high genetic diversity in a cryptic group of viviparous lizard Zootoca vivipara
(Lichtenstein, 1823). Itis characterized by both high variability of sex chromosomes and the
active process of form- and subspecies-formation and speciation. Recently the presence
of new molecular markers (SINEs elements) have been detected in their genome. They
have preferable sites in the genome and may have effect on the process of meiosis and of
reproductive isolation. We focused on the mechanisms of the preservation of stability and
the maintenance of chromosomal diversity in a cryptic group Z. vivipara. In the female of
Russian form of Z. vivipara (2n = 35: 32 A + Z1Z2W sex chromosomes) the development of
early oogenesis and early meiosis including meiotic prophase 1 and synoptonemal complexes
(SC) were analyzed. The obtained results demonstrate the standard course of early oogenesis
and of early meiosis, with forming of constant haploid number 19 SC elements (16 bivalents
+ 3 presumably univalents of sex chromosomes) in the oocytes of all specimens examined.
At the same time the complex and ambiguous behavior of the multiple sex chromosomes
was also detected. New data on the genome and behavior of chromosomes suggest the
presence of the mechanisms of the preservation of stability and the maintenance of a high
genetic diversity in the cryptic group of viviparous lizard Zootoca vivipara.

B COOﬁHIeHI/II/I PaCCMOTPCHBI (byHZ[aMCHTaIII)HI)IC HpO6J'I€MI>I COXpaHCHUS CTa-

OWJILHOCTH W TOJICPXKAHHS TCHETUYCCKOTO Pa3HO00pas3usl IPU aKTHUBHBIX MPOIIEC-
cax (opMo-, TIOABHIO- U BU000PA30BAHUS B KPUIITHUYCCKOHN IPYIITE JKUBOPOISIIAs
smepuna Zootoca vivipara (Lichtenstein, 1823). Bun xapakrepusyercss peakuM
CpeH SIICPUI] TPAHCIAICAPKTUICCKUM apeajioM U UCKIIOYHTEIBHOW Bapralelb-
HOCTBIO TIOJIOBBIX XPOMOCOM (IIpocTas cucTeMa Zw M CHUCTeMa MHOXKECTBEHHBIX
MOJIOBBIX XpoMocoM Z1Z2W), 4To CONpOBOXKIAETCSl MOSBICHUEM HOBBIX BHUJIOB,
moaBuIoB U Gopm. Kpome Toro, B reHOMe BHa HEJIABHO MOKAa3aHO MPHCYTCTBUC
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HOBBIX MOJIEKYJISIPHBIX MapKepPOB — KOPOTKUX paccesHHbIX ToBTOpoB SINE-Zv 700
u SINE-Zv 300 u cerMeHTOB TpaHCIO30HHBIX 31eMeHTOB. SINE moBTOpSI, Kak u3-
BECTHO, UMEIOT MPEANOUTUTEIbHbIE MECTa BHEPEHUS B T€HOM, MOTYT BIMSTH Ha
nporecc Meio3a U JiexkaTb B OCHOBE penpoayKTUBHON m3ossaiuu. [Tocnencteus ux
BHEJ[PEHHS B TCHOM M MX BJIMSIHHUE HA CTA0MIBHOCTD U NOJJICPIKaHNE TEeHETHIECKOTO
pa3Hoo0pa3us pa3HbIX OPraHU3MOB BCECTOPOHHE M3y4YaeTCsl.

B nanHoit paboTe mIaBHOE BHMMaHHE aBTOPOB YIENICHO MCCIIEA0BAaHHUIO I€HETH-
YECKMX MEXaHM3MOB IMOJIEPKAaHHsl U COXpaHEHHsl OMOpa3HO00pa3Hsi KPUITHIECKON
IPYIIIBI XKUBOPOAAIIAS sIIEpHLIa. ABTOPBI TPOAHATN3UPOBAIN X0 pAHHETO OOreHe3a
W paHHUX CTaJHUi Mel03a OJHOW W3 ONMUCAaHHBIX QopM Z. vivipara, pycckol (HhopMbl
BUAa. B MHUTO3€e AMIUIONHOE YMCI0 XPOMOCOM TaKOM CAMKU PaBHO 35, B KapUOTHIIE
MIPUCYTCTBYIOT 32 ayTOCOMBI (A) IUIIOC TPH TOJIOBBIE XpoMocoMbl (Z1Z2W). Briep-
BbIE C MOMOIIBI0 METO/a CHPEIUPOBAHMS OOLUTOB y CaMOK HCCIEIOBaHbI KIETKU
3apOJIBILIEBBIX MTy3bIPHKOB B MOJIOCTU SIMYHMKA — OOLUTHI, @ TaKXKe KJIETKU JIaMH-
HapHOM mIacTUHKU. Vcronb3oBaau npsiMOil METON MOTyYeHUsI XPOMOCOM M METOJ
TOTaJIBHBIX PACIUIACTAHHBIX A1ep oolUTOB [Ipeccepa u Mo3sepa. s Buszyanusanuu
cuHanToHeMHbIX koMmiuiekcoB (CK) ToTanbHbIe penaparsl aep OOLUTOB OKpalliBa-
s HuTparom cepedpa (AgNO3) u JIAIIU (DAPI). B pesynsrare Obl10 ycTaHoBIIE-
HO, YTO B XOJIC OOT€HE3a CaMKH NEpBHYHBIC (DOJLIMKYIIBI BXOASAT B paHHHUE MPodasbl
1 meiio3a (CTaany OT JIENTOTEHBI JI0 JUIUIOTEHBI U (POPMHUPYIOTCSI XPOMOCOMBI THIIA
«J1aMITOBBIE IETKW»). KpoMe Toro, CBeTOMUKPOCKOITMYECKHUH aHaIN3 TOTAIbHBIX Ipe-
[apaToB PacIUIaCTaHHBIX OOLUTOB BIIEPBbIE MO3BOJIMII BBIACHUTH XapakTepucTuku CK
oouToB U mnpeacraButh CK-kapuotun camku ¢ 2n = 35, Z1Z2W. C ydetom JHuHEH-
HbIX pazmepoB CK oomuros, CK-kapuorun cocrost u3 19-tu CK-anemenros, cpenu
KOTOpPBIX aBTOpHI Jierko Beiienuin 16 CK ayrocomubix OusaneHToB. OcraBumecs Tpu
CK-anemenTa MOTYT MpeCTaBIsTh cO00i yHUBaIeHTHI Z1Z2W HONOBBIX XPOMOCOM
WM OJIMH OMBAJICHT M YHHMBaJICHT U B xpomocomy. Ciemyer 0co00 OTMETHUTH, YTO Y
BCEX M3yUYCHHBIX 0co0eit konmuecTBo CK anemenToB B npodase 1 Meito3a oorura co-
XPaHSJIOCh MOCTOSTHHBIM M Beerna 0buto paBHO 19 (n = 19).

Takum 00pa3om, MosydeHHbIE JaHHBIE O PAHHEM OOTCHE3€ y JAUIUIOUIHBIX Ca-
MOK pPycCKOil (OpMBI Z. Vivipara ¢ MHOXXECTBEHHBIMH ITIOJIOBBIMH XPOMOCOMaMHU
CBUJIETEJILCTBYIOT O CTaHJAPTHOM XOJI€ PAHHUX CTAIUI 00reHe3a U O MPOXOXKAECHUI
panHeii mpodassl 1 Meiio3a ¢ popMUpPOBaHHEM XPOMOCOM THIIA «JIAMIIOBBIE) LIETKH.
OpnHako Ha CTa UM NaXUTEHbI-TUINIOTEHB! YCTAHOBIICHO CIIOXKHOE ITOBEIEHHUE MO0~
BBIX XpoMocoM ¢ oOpazoBanueM 19 CK a1eMeHTOB 1 MX cTaOMIIBHOE PAacXOK/ICHHE
Ha 0oJiee MO3AHUX CTaausIX Melo3a. M3 momy4eHHbIX JaHHBIX CTAHOBUTCS OUEBH/I-
HBIM, YTO y Z. Vivipara CyIeCTBYIOT MEXaHH3MbI, 00€CIIeUHBAIOIIIE CTA0OMIBHOCTh
TEUeHHs OOTeHe3a U Meilo3a, MOAePKUBAIOLINE COXPAHEHUE FeHETHUECKOro pas-
HOOOpasusi 1 COXpaHEHUE KPUIITHIECKOTO Pa3HO00pa3us BUa U repreTodayHsl pe-
THOHOB B IIEJIOM.
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KPUNTUYECKOE PABHOOBPA3UE MOOEJIbHOIO
BUOA ZOOTOCA VIVIPARA (LICHTENSTEIN, 1823) B
EBPOIE: CTPYKTYPA, PACITPOCTPAHEHUE, BOIMNMPOCHI
COXPAHEHUA, 9BOJTIOLUMNOHHbIE MPEOBPA30OBAHUA
(HOBbIE KOMIMJIEKCHbBIE XPOMOCOMHbBIE U TEHOMHbBIE
AAHHBbIE)

N.A. KYNPUAHOBA'™, B. BEME2, T. KAPLUEI3
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Cryptic diversity of the model species, Zootoca vivipara (Lichtenstein, 1823) in Europe:
structure, distribution, questions of conservation, evolutionary rearrangements (new
complex chromosomal and genome data)

L. Kupriyanova'™, W. Bohme?, T. Kirschey?

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1; *larissakup@zin.ru, larissakup@mail.ru

2Zoologisches Forschungsmuseum Alexander Koening; 53113 Bonn, Adenauerallee 160,
Germany

SNABU (Nature and Biodiversity Conservation Union) Headquarters; 10117 Berlin,
Charitéstralle 3, Germany

The paper deals with some characteristics of the model species, Zootoca vivipara, with a
vast trans-Palearctic distribution. From the cytogenetic, haplotype (mtDNA), and genome
characteristics 6—7 different cryptic forms, subspecies and species have been recognized
in Europe. All data obtained allow drawing a conclusion that Z. vivipara represents a cryptic
taxon. There is a correlation between chromosomal and mtDNA data. Presently it is clear that
some of the chromosomal forms and haplotypes of the viviparous nominotypic subspecies
Z. v. vivipara inhabit only small distribution areas. Some are rare and may therefore deserve
conservation efforts and even protection. Two chromosomal forms, the «western» form and
the «Russian» one, are both widely geographically distributed in Europe. The greatest diver-
sity of different chromosomal forms and subspecies was discovered in the Central Europe,
the Carpathian Basin. Chromosomal and genomic investigations of Z. vivipara have now
been extended in order to shed more light on the questions of the diversity and a possible
role played by chromosomal and genomic variation, in particular, by sex chromosomes in the
speciation process. New data on some new molecular markers in the genome of the species,
namely two different short interspersed elements (SINEs) and transposable elements (TE)
together with a complex and ambiguous behavior of the multiple sex chromosomes argue
that all they play a role in active speciation process by formation of cryptic taxa.

Kpartko paccMOTpeHBI HEKOTOPBIE XapaKTePUCTHKH H 0COOCHHOCTH MOJICITBHOTO
BHUOa Zootoca vivipara, 00agaloNniero TpaHCTaJeapKTHIeCKUM apeanoM. Bua mo-
BCEMECTHO paclpocTpaHeH B ceBepHOU monoBuHe EBpasuu. B pabore 0600mIeHBI
Pe3yNIBTaThl KOMITICKCHBIX [IUTOJIOTHYECKUX, INTOXUMHUYECKHX, TATOTCHETHIECKIX
1 MOJIEKYJISIPHBIX UCCIIEIOBAaHUM BUJIa U3 pa3HbIX palloHoB EBponkl. Ha ocHoBaHuuM
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MOJTYYEHHBIX JaHHBIX MOKa3aHO, YTO BUJI MPEACTABISIET COOON «KPHIITHUECKYIO»
IPYIILY, BKJIIOYAIONIYIO BUABI, TIOIBUJIBI, U «KPUITHYECKHE» (DOPMBI C HESICHBIM
TaKCOHOMUYECKHM CTaTycoM. IIpuBesieH COBpEMEHHBIN COCTaB IpYIIIBI, paclpo-
CTpaHEHME U pacIpeesieHHe pa3HbIX TakcoHOB B EBpome. KommiekcHblil anamms
MTO3BOJIMJI JIOTMOJIHUTH CYIIECTBYIOIIME IPEACTaBICHUS O CTPYKType BHJA, YTOU-
HUTbH KOJIMYECTBO PA3HBIX (GOPM M MOJBH/IOB, BBISICHUTH X POJCTBEHHBIC OTHOIIIC-
HUSI, YCTAHOBUThH TPAHUIIBI MX apeajoB M BEPOSTHBIC ITyTH UX PACIPOCTPAHEHUS.
Ha ocHoBanum naHHbIX 0 kapuotunax u mutoxonapuansHoi JIHK B Kapnarckom
OacceliHe neHTpanbHOM EBpombl 00HApYKCHO HaWOOJNbIICe OMOIOTHYECKOE pas-
HooOpasue Buaa. Hexoropble yCTaHOBIICHHBIE 3/1€Ch MOABHIBI U KKPHIITHYECCKHUE
(opMBbI reorpauecKy OCTAOTCSl PEAKUMH M MOTYT PacCMaTpPHBAThCSl KaK PEIHK-
TOBBIC. Peikye TakcOHbI M palloHbl UX OOMTaHMsI OTMEUYEHBI B pa3HbIX cTpaHax EB-
pornsl. MIHOra OHM XapaKTepU3YIOTCS MO3aUYHBIM PACIPECICHUEM U HYKAAIOTCS
B oxpaHe. B neiom 6noreorpaduueckuii XpoMOCOMHBINH M MOJICKYJISIPHBIN aHAJTU3bI
MIPOIEMOHCTPUPOBANIN: @ — 3HAUEHHUE PANA KOHKPETHBIX TEPPUTOPUI AJIs MOAJEp-
JKaHUS OMOJIOTMYECKOr0 pa3sHooOpasus reprerodayHbl, 6 — HEOOXOIUMOCTh pa3-
pabOTKH MEPONPHUSTHIL IO OXpaHe MPUPOIBI KOHKPETHBIX pernHoB EBporibl. B To ke
BpEeMsl YCTaHOBJIEHBI JiBe Haubojee pacrnpocTpaHeHHble it EBponbl Gopmbl: Tak
Ha3bIBacMasl «3amnaHas» U «pycckash» Gpopmbl. HenaBao 06e popmbl ObLIN BIiepBbIC
obnapyxensl JI. A. KynpusinoBoii B banruiickom pernone Poccuu. 3acenenue ato-
ro pernoHa U MEHHOCKAHAUU B LIE€JIOM B MOCTIECIHUKOBBIN MEPHOJ MPOUCXOAUIIO,
mo-BUIMMOMY, 13 Kaprarckoro OacceiiHa ¢ BOCTOKa M IOr0-BOCTOKAa — 0COOSIMU
«pycckoi» (GOpMBI U € 3araja U Iro-3amaja ocodsIMH «3anaHoi» (Gopmbl KHUBO-
pozsieit sepurisl. COracHO UMEIOIIUMCS MOJIEKYJISIPHBIM U XPOMOCOMHBIM JIaH-
HBIM pacnpoCTpaHEHUe NocienHeil Ha bankaHel MPOUCXOAUIIO, MO-BUIUMOMY, U3
3anaJHbIX ¥ [oro-3anaaHbix Teppuropuii Kapnarckoro 6acceiina. CorocraBieHue
MOJTYYEHHBIX IIUTOTEHETUYECKUX CBEJICHUH U (PHIIOT€HETHIECKOTO MOJIEKYJISIPHOTO
JpeBa Z. vivipara T03BOJIWIO YTOUHUTH IIard U IOCIEN0BaTeIbHOCTh IBOIIOLIUOH-
HBIX Pe00pazoBaHui XpPOMOCOM ITpU (HOPMO-, TIOJIBU/10-U BU1000Pa30BaAHUH U ITPO-
JIEMOHCTPUPOBATh 3HAYCHNE PEOPraHn3aluid XPOMOCOM, B 0COOEHHOCTH, TOJIOBBIX
XPOMOCOM B 3THX Ipoleccax.

Kpome Toro, B pe3ynbrare u3ydeHus B TeHOME Z. vivipara ceMeicTBa OTHOCH-
TEJILHO KOPOTKHX JIUCIIEprUpoBaHHbIX (pacnpoctpaneHHbix) SINE nosropos njaen-
TUQUIMPOBaHKI JBe nocsenosarensHocTd, SINE-Zv 700 u SINE-Zv 300, conepixa-
e cerMeHTsl SINE Squam 2, oTHOcsmuMecs kK TpaHCIIO30HHBIM AemenTaM (TO).
ITockonbky 3TH MonekyaspHble Mapkepbl (SINE moBTops!) UIMEIOT IPEANOYTUTENb-
HBIC yYacTKU BCTpauBaHMs B TeHoM, MeTojoM Fish ¢ SINE — Z. vivipara npoGoii
H3y4YUIIN PACIIONIOAKEHUE ITUX MOCIIEI0BATEIbHOCTEH 1 BIIEPBbIE JIOKATU30BAIN MX
B kapuorune. [TonyueHHble (akThl CBUIETENBCTBYIOT O CYIIECTBEHHOH poin TO B
9BOJIIOLMOHHBIX TPOLECCaX TeHOMa IPH (OPMHUPOBAHUU TAKCOHOB KPHUIITHYECKO-
ro KoMIuiekca Z. vivipara. HecMOTpsl Ha MHTEHCHBHBIN aHAJIN3 3TOr0 MOJEIBHOIO
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€BPa3UHCKOro BUAA, CBEICHUS O KapHOTHUIAX M F€HOMAX >KMBOPOISAIIUX SIIEPUL,
HaceJSIoLMX TeppuTopHio EBponbl 1 A3um, 4acTo ocrarorcst (hparMeHTapHBIMH.
Bwmecte ¢ TeM MHOrue o0IIeOMOJIOrNYEcKUe, a TakKe M MPAKTHYECKHE BOMPOCHI,
CBsI3aHHBIC C pa3HOOOpaszueM reprerodayHbl B KOHKPETHBIX pailoHax M ero coxpa-
HEHHEM, OCTAIOTCSI 10 KOHIIA HEBBIICHEHHBIMH U TPEOYIOT NallbHEHIINX KOMILIEKC-
HBIX MCCIIEJIOBAaHUIH.

YCTHbIV oknag

MUKPOMNACTHUK B JINYNHKAX SEMHOBO[HbIX

B.H. KYPAHOBA*, 10.A. POTAYEBA, [0.A. ®PAHK

HauunoHanbHbIN nccnegoBaTenscknii TOMCKUIA roCy4apCTBEHHbIN YHUBEPCUTET,
*kuranova49@mail.ru

Microplastic in amphibian larvae
V.N. Kuranova*, Y.A. Rogacheva, Y.A. Frank
Tomsk State University; 634050 Tomsk, Lenin pr. 36; *kuranova49@mail.ru

This preliminary study investigated the abundance of microplastic particles in Bufo bufo
L. larvae from the lake in the suburb of Tomsk (Western Siberia). A total of 20 larvae of
B. bufo were selected, which were combined into 4 groups of 5 individuals, depending on the
stage of development (Dabagyan, Sleptsova, 1975): 39—40, 44, 47—-48, 51-52. Microplastic
particles extracted from larvae were counted microscopically and classified by shapes and
sizes. Microscopic analysis indicated the presence of microplastic particles in 100% of the
examined specimens. In the samples under study, two types of microplastic particles were
found — fibers (84%) and films (14%). Most of the detected microplastic particles were
150-2000 pm in size, with the majority belonging to the 300-1000 um group. The largest
number of microplastic particles was observed during the period of active growth and feeding
of tadpoles (stage 44). Alow number of microplastic particles and a decrease in their diversity
are characteristic of larvae during the period of metamorphosis (stage 51-52) which is most
probably connected with the changes in feeding.

HccnenoBanus o pacipoCTPaHEHHIO U KOJIMYECTBEHHON OLIEHKE COJCPIKaHMs
MHKPOILIACTHKA COCPEAOTOYEHBI HA MOPCKUX Opranu3Max — mosntrockax (McNeish
etal., 2018; Rochman et al., 2020; Britta et al., 2020), kpabax (Waddell et al., 2020),
MOpPCKHX BHJax pbl0 u miexonuratomux (Isaak et al., 2021). CBenenus o miactu-
KOBOM 3arpsi3HEHUM Ha3eMHBIX M IPECHOBOJHBIX IKOCHCTEM HOCST (parMeHTap-
HBIH XapakTep. B muiieBapurensHON cucteMe M (eKalMsx B3pOCIHBIX M NTEHIOB
PBIOOSITHBIX M XUIHBIX MTHII B OOJIBIINX KOJMYECTBAX 3apErHCTPUPOBAHBI YaCTH-
usl Mukportactuka (Joseph et al., 2020). ¥V 100% oGcnenoBanHbIX ocoOeii ernblia
(Leuciscus leuciscus L.) u3 pexu ToMb B KeTyJJOUHO-KHIIIEYHOM TPaKTe OOHApYKe-
HBI YaCTHILBl MUKPOIUIACTHKA pa3innyHoi (opmel 1 pasmepa (Frank et al., 2020). B
MIPUPOJIE YACTHIBI MUKPOIIIACTHKA MOTYT PacIpOCTPAHATHLCS Yepe3 KOMapoB, OcTa-
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BasiCh B OPraHM3Me HACEKOMBIX Ha BCeX CTaausx pa3BuThs. [lockonbky MHOTHE Oec-
I103BOHOYHBIE BXO/IST B COCTAB JIUETHI IITHUI K 3 MHOBOTHBIX, MUKPOILIACTHK MOYKET
JIETKO TiepeMelnarbes mo nuineBoi nernu (Al-Jaibachi et al., 2018). Marepuainsl o
3arpsi3HEHUH MUKPOIUIACTUKOM 36MHOBOJIHBIX Ha pa3HbIX (pazax >KM3HEHHOTO UKIIa
OTCYTCTBYIOT, UTO OIIPEJENIMIO aKTyaJIbHOCTh HAlINX uccienoBanuil. llens nanHoit
paboThl — HCCIIeI0BaTh HAIMYME MUKPOIUIACTUKA B OPraHU3Max 3¢MHOBOJHBIX Ha
MpUMepe JTHYHUHOK cepoii xabsl — Bufo bufo (L., 1758) (Anura, Amphibia).

B pabote onpeeneHo cojepkaHue 4aCTUI MUKPOIIJIACTHKA B JIMUMHKAX CEpOr
»abbl U3 Bojoema OykHero npuropona Tomcka, pacionokeHHOro Ha IpaBoM Oe-
pery pexu Tomu (3anaguas Cubups). list npoBeieHHs SKCIIEPUMEHTA U MOCIIEAYIO-
miero ananusa orodopano 20 9K3eMIUISIPOB JIMUUHOK B. bufo, KOTOpble 00bEIMHEHBI
B UETHIPE TPYIIIBI 110 IISITh 0COOEH B 3aBUCMMOCTH OT cTajguu passutus ([ladarsH,
Crnenuosa, 1975): 1 rpynna — 39-40, 2 rpynna — 44, 3 rpynna — 47-48, 4 rpyn-
na — 51-52 craguu. V3BneyeHue U3 roloBacTUKOB YACTHUI] MUKPOIUIACTHKA U MX
uAeHTH(UKALUS TPOBEACHBI 110 MOAU(UIIMPOBAHHOMY IIPOTOKOJTY, paHEe HCIIOJb-
30BaHHOMY JUIs1 aHaM3a Jactull B moyutrockax (Li et al., 2018; Jahan et al., 2019).
Jist SKCTpaKMK MUKPOILIACTHKA OCYIIECTBIISIIIM PACTBOPEHHE MSATKHX TKaHEH lie-
JIBIX 0CO0EH TOJI0OBACTHKOB C MUCIIOJIb30BAHNEM IIEIOYHOIO THIPOJIN3a, Pas3aeieHue
YacTHIl 1O TUIOTHOCTH B HackleHHOM pactBope NaCl (1.19 r / mur), BakyyMHYyIO
GuIbTpaIyio ¢ UCMoNb30BaHUEM MeMOpaHHoro ¢uierpa 0.45 mxm (Sartorius).
OunbTphl ¢ U3BJICYCHHBIM MUKPOIIIIACTHKOM HCIIOJIB30BANIN YISl KOJIMYECTBEHHOTO
aHaJM3a YacTHUI] U UX KaTeropu3alyy 110 MOpQOJIOTHYECKUM TpH3HaKkaM. Bece ma-
HUITYJISIUH TPOBOJIMIIN U C KOHTPOJILHBIMYU NPO0amMu (IMCTHILIMpOBaHHast Bojia 0e3
royioBacTukoB). [TomydeHHbIe B KOHTPOJIE pe3yJIbTaThl BBIYUTAIH [TPH OIIPE/ICIICHUN
KOJIMYECTBA YaCTHIl B OPraHU3Max roJIOBACTUKOB. AHAJIN3 MPOBOJUIN C OMOIIBIO
cBeTOBOW MHKpockonuu (crepeomukpockon Micromed MC2), undpoBoit kameps
u porpamMmuoro odecrniedenust Toup View 3.7.6273. YacTuIipl yUUTHIBAIM B ICBSITH
OonblMX KBagparax (uabTpa oOIieH miomanapn 324 MM?, a 3aTeM MOJTyYCHHbIC
3HAUCHUS TIEPECUNTHIBAIM POMOPIHEil Ha BCIO wiomaab ¢punsrpa (1320 mm?). Ya-
CTHIBI MUKPOIUIACTHKA, N3BJICYCHHBIEC U3 JINYNHOK, KI1acCCH(UIIMPOBAHBI 10 (hopme
u pasmepy (Frias et al., 2019).

YacTuisl MEUKpOIUIACTHKA OOHAPYKEHBI BO BCEX ABAALATH 00CIIC0BAHHBIX JIU-
yuHKax B. bufo. MBI cunTaem, 4To 4aCTHUIIBI, ITPEXKJIE BCErO, HAKAIUIMBAIOTCS B JKe-
JIYIOYHO-KHUILIEYHOM TPAKTE JINYMHOK. MUKPOILIACTHK, U3BJICYCHHBINH U3 JIMYMHOK
B. bufo, npencrasieH BOJIOKHAMH M IUICHKaMH, HE BBISBICHBI ()parMeHThI HEPEry-
JsipHOH (opMbl 1 cepbl. PacipocTpaHEeHHOCTh TOTO WIIM MHOTO THIIA YacTHUIl MO-
KET OBbITh Pa3HOW, B 3aBUCHMOCTH OT MCTOYHHMKOB ITOCTYIUICHHS MUKPOIIJIACTHKA B
BOJIHYIO CpeJly M 0COOCHHOCTEW MUTaHUsI UccieayeMoi rpymmbsl opranu3Mos (Frank
et al., 2020). Ha Bcex cragusx pa3BuTHs JMYMHOK B. bufo npeobnagaeT MUKporia-
CTHK B BUJI€ BOJIOKOH — 84% OT 00IIero Kojau4ecTBa 4acTHL, INICHKH COCTAaBUIIN
16%. BoNbIIMHCTBO OOHAPYKEHHBIX YACTHI[ MUKPOIUIACTUKA OOBCIUHCHHON BBI-
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0opku JTUINHOK B. bufo umenu pasmepsbl 150-2000 MKkM, pryYeM OCHOBHAS YaCTh
npuHayiexana k rpymme 300—-1000 mxm. He oOHapy>keHO HU OTHON YaCTHIIBI C pa3-
mepamu 30004000 Mxm.

OO11ee KOIMYECTBO YaCTHL] BAPbUPOBAJIO B 3aBUCHUMOCTH OT CTa/IMU Pa3BUTHS
nmuauHky oT 100 mtyk (2 rpymnmna, 44 cramus) 10 4 (4 rpymnna, 51-52 cranuu), a Ko-
JIMYECTBO IITYK Ha 0iHy 0c00b — 0T 20 110 8. Y nmuuunok B. bufo 44-oli craaum pas-
BUTHS 3apErHCTPUPOBAHO HAMOOJIbILIEE Pa3HOOOPAa3He YacTUI] MUKPOIUIACTHKA IO
pasmepam: 150-300, 300-1000, 100-2000, 4000-5000 mxm. B aToT mepuon romo-
BAaCTHUKHM aKTHBHO PAaCTyT M MUTAIOTCS, B OCHOBHOM, PAaCTUTEIBHON MUIIEH, OTpe-
015151 3€JICHBIC U JIMaTOMOBBIE BOJIOPOCIIH, IIMaHOOakTepru. K KOHIlYy JTMYMHOYHOTO
Pa3BUTHS TOJIOBACTHKU TIEPEXOST B IIMTAHUU OT PACTUTEIHLHOM MUK K )KUBOTHOM
(51-52 cranmus, nepuox metamopdo3a), HHTCHCHBHOCTh pOCTa majaet. [onoBacTu-
KH TIEPECTAIOT MUTATHCS, TPOUCXOAUT PE30POIIMS KUIIEYHNKA, TAKKEe COPACHIBAIOT-
Csl POTOBBIE YEIIOCTH M CXKMMAIOTCS IIMPOKUE cKiaayarsie ryosl (bannukos, Jlenu-
coBa 1956), T. e. MpOUCXOAUT HEKpOOMOTHYECKHH MeTaMopdo3. B cBs3u ¢ aTiM y
TOJIOBACTUKOB Ha 0OoJjiee IMO3/IHUX CTaJUSIX Pa3BUTHSI OTMEUEHBI JIHIIb IUHUYHBIC
yacTul] MUKporutactTuka pazmepoM 150-300 mxmM. [TodydeHHbIe TaHHbBIE SBISIOTCS
TIEPBBIM JI0Ka3aTeIbCTBOM HAJIWYHSI MUKPOIUIACTHKA Y 3€MHOBOJHBIX B TIEPHO]] JIU-
YHMHOYHOTO Pa3BUTHSI.

CTeHoBoe coobLieHne

OCOBEHHOCTW AEMOIPA®UYECKOW CTPYKTYPbI
OBblKHOBEHHOWU TrAAIOKWN, PELIAS BERUS (LINNAEUS,
1758), B KYSHELIKOM AJIATAY

B.H. KYPAHOBA™, J1.A. 3TOBA?, A.B. KYJTAEBA'

"ToMcKMIN rocynapCTBEHHBIN YHUBepcUTET, *kuranova49@mail.ru
2«3anoBefHoe lMpubaiikansbe», VipkyTck

Data on the demographic structure of a common viper, Pelias berus (Linnaeus, 1758)
of the Kuznetsky Alatau

V.N. Kuranova', L.A. Epova?, A.V. Kulaeva'

"Tomsk State University; 634050 Tomsk, Lenin pr. 36; *kuranova49@mail.ru

2Western Baikal Protected Areas, 664050 Irkutsk, Baikalskaya str., 291B

The age of 76 individuals of Pelias berus (Viperidae, Serpentes) from different altitudinal
belts of the Kuznetsky Alatau Mountains (290—1600 m a.s.l.) was determined by the method
of skeletochronology. It was shown that the body sizes of individuals of different age groups
overlap, and the oldest individuals are not the largest. The maximum lifespan of females is
11 years (middle mountains of the eastern macroslope), of males — 9 years (low mountains
of the western macroslope). The reproductive core of populations is formed by males and
females of 4-8 years old. The age of breeding females is from 5 to 11 years, the fecundity
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of females ranges from 7 to 15 youngs. Females reproduce once every 2-3 years, gaining
body weight sufficient for bearing the offspring. Significant differences in the male to female
ratio in the samples from the low-mountain population and the combined sample of P. berus
from the western macroslope were not revealed. During the active period the significant
differences in male to female ratio are associated with the increased spring activity of males
and the frequent meetings of pregnant females in summer.

CeezieHuss 0 aeMorpauyeckux XapakTepPUCTHKaX OOBIKHOBEHHOH TI'ajIOKH,
Pelias berus (L., 1758), B nanmmadrax paBHUHHBIX U TOPHBIX CHCTEM a3MaTCKOH
YacTH ee apeaiia HOCAT parmMeHTapHbIil xapakrep (SIkosnes, 1983; Kypanosa, 3un-
yeHnko, 1989; Illamrynosa, 2010). B Hacrosmiee BpeMsi ocTaeTcsi OTKPHITON ITpo-
611eMa OTpabOTKN METOAMKH OTIpE/IeICHUs a0COIIOTHOTO BO3PAcTa, OLCHKH ITPOJIOI-
JKUTEIbHOCTH JKU3HU, BO3PACTa HACTYIUIEHUS IIOJOBOH 3PEIOCTH CAMIIOB U CaMOK,
TI0JIOBO3PACTHOM CTPYKTYPBI MOIYJISALHH, a TaK ke MOpPOoPH3HOIOrHIecKHX aaar-
Tauid P. berus K TOPHBIM YCIIOBHSIM, YTO OINIPECIHIIO LENb U 33Ja4l HACTOSIIETO
HCCIIEIOBAHUS.

OCHOBOI1 HcCIIeIOBaHHS MOCITYKMIN 76 3K3eMIUIIpoB P. berus n3 (HOHIOBBIX
KOJUICKIUH Kadeaphl 300710rMU TTO3BOHOUHBIX 1 dKosioruu b TI'Y, coOpaHHBIX B
BeceHHe-neTHul nepuox 2012-2016 rr. Ha yeTbIpex y4acTKax pa3iIM4YHBIX BBICOT-
HBIX TIOSICOB 3aIIaJJHOTO M BOCTOYHOTO MaKpockiIoHOB Ky3Henkoro Amaray (54—55°
N, 87-88° E): monroibnoBoM (BEICOKOTOPEE) ¥ TOPHO-JIECHOM C JIBYMSI ITOJIIOSICAMH
— TEeMHOXBOWHOH (CpeaHeropbe) M 4epHeBOl (HU3KOropbe) Tauru. AOCOIIOTHBIN
BO3PACT 3MeH OIpe/esieH METOJOM CKEJIETOXPOHOIOTUH, OCHOBAHHOM Ha MOZACYETe
POCTOBBIX CJIOEB B IIJIOCKOI KOCTH 4epera — MONepeyHoi (transversum), KoTopas
He pe3opbupyercs. [llupokue cBeTIIbie IEpHOCTAIBHBIC CJIOM 00pa3yIOTCs JIETOM, a
TEMHBIE THIIepKaJIbIIMHUPOBAHHBIE — 3UMOM. VX 1MOJIcYeToM MOXKHO ONpenesIuTh
qucio 3uM, NpoxuThiX 3meeit (Kopocos, 2010). Y camok (n = 36) ouneHuBaiIu co-
CTOSIHHME OJIOBOM CHCTEMBI, IJIOAOBUTOCTh, OTMEYAIU HAJIMUME 3apOABIIIEH U cTe-
TICHb MX Pa3BUTHsL, Y camioB (n = 40) — cocrosiuue ronaj. Ha ocHoBe comocrasiie-
HUSI COCTOSTHUSI ITOJIOBOM CHCTEMBI U JJaHHBIX 00 aOCOJIIOTHOM BO3pacTe IpOBeJIeHa
OLIEHKA BO3PAcTa HACTYIJICHHs TIOJIOBOM 3PEIOCTH CaMIIOB U caMOK. MHUKpPOCKOMHIO
MUKpPOIIPENapaToB, U3rOTOBICHNE CHUMKOB U U3MEPEHHS OCYIIECTBIISLIN C UCTIONb-
30BaHHeM MHKpockona Axio Lab Al, kamepsl AxioCam ERc 5s n nporpamMmmuoro
obecrieuenust ZEN 2012 (Carl Zeiss Microscopy, ['epmanust). Maremarndeckast 00-
paboTKa JaHHBIX IIPOBE/ICHA C TOMOIIBIO TIporpaMMsI Statistica 8.0.

B HU3KOTOpHE OCHOBHAS YaCTh BEIOOPKH P. herus mpeicTaBieHa 0co0siMu 000MX
II0JIOB B BO3PACTE OT TPEX 10 BOCBMH, CPEAHETOPHON — OT TpeX J0 IECATH, BBICOKO-
TOPHOI — OT Tpex 10 cemu JieT. CornocTaBiieHUE JAJIMHBI Tella 1 a0COIIOTHOTO BO3-
pacra 3Meid, [ToKa3ano 3HaYUTeNIbHOE IIEPEKPBIBAHNE Pa3MepOB Tesa 0Co0ei pa3HbIX
BO3pPAcTHBIX I'pymIl. B HU3Koropbe HambOosbllnas JUIMHA Tella 3aperucTpUpoBaHa y
CaMOK ceMH U BOoChbMH JIeT (533 1 542 MM COOTBETCTBEHHO), & CAMbIE CTaphIe 0COOHU
(Tpu cam1ia JeBATH JIeT) — He camble KpynHble (450-470 mm). Haubonpmas anuna
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— 589 MM 3aperucTprpoBaHa y CaMKH (CEMb JIET) BEICOKOTOPbSI, B CPETHETOpPhE pas-
MepbI caMKHu B Bo3pacte 11 jeT Heckonbko HUuxe — 539 MM. B BbIcOKOoropne camblie
crapblie ocobu (11 ner) Taxke oka3airch He CaMbIMH KPYITHBIMH, YTO YKa3bIBaeT Ha
CHIYKEHHE CKOpOCTH pocTta ¢ Bo3pactoM (Poiiroepr, Cmupuna, 2012).

B HM3KOTOpBE 32118 JHOr0 MaKpOCKIIOHa MAaKCUMaJIbHBIH BO3PACT CaMIIOB — Jie-
BATH JICT, MUHIUMAJIbHBIN — OJIMH IO/, CAMOK — BOCEMb M TPH T'0Jla, COOTBETCTBCH-
HO. B cpenHeropbe MakcuMalibHBIH BO3PAcT CaMOK — BOCEMb JIET, CAMIIOB — TPHU
rojia; B BEICOKOIOPhE Y CAMOK — CEMb JIET, y CaMI[0B — IIEeCTh. B cpeaneropne Boc-
TOYHOTO MaKpPOCKJIOHa MaKCUMaJIbHBIH Bo3pacT caMok — 11 jer. B Huskoropbe 3a
aKTHBHBIN TIepHoJ] HanboJIee YacTo BCTPEYaINCh CaMKH, NIEpPEe3UMOBABIINE YEThIPE
(28 %), cemb 1 BoceMb (56 %) pa3 (n = 59). [locnequue y4acTBOBa M B pa3MHOXKE-
Huu. Cpesyl caMIi0B OCHOBY IOITYJISIIIMH COCTABUIIN MTOJIOBO3pEIble 0COOH B BO3pac-
Te oT 4 110 8 set (86.4%). BerpewaemocTsb rajirok 00eux 1ojoB B Bo3pacrte 1-3 roxa
n 9 ner cocraBmia 3.4-5.1%.

B BbIOOpKE M3 HU3KOTOPHOI Homynsiuuu P berus KOINYECTBO CAMIIOB COCTa-
B0 57.6%. CooTHOIICHHE caMIIOB U caMok cocTaBmio 1 : 0.74 (p > 0.05). B 00b-
eIMHeHHOI1 BbIOOpKe P. berus (n = 71) 3anaanoro makpockioHa Kysnerkoro Anaray
noist camioB 52.1 %. CootHormienue camioB u camok — 1:0.92 (p > 0.05). Takum
00pa3om, B BEIOOPKAX U3 HU3KOTOPHOM TOIYJISIIMK U 0OBEIMHEHHOH BBIOOPKH 3a-
MaJHOTO0 MaKPOCKJIOHA COOTHOIICHUE TOJIOB ONn3Ko K TeopeTmueckomy (1:1). Pe-
MPE3CHTATHBHAS BHIOOPKA M3 HU3KOTOPHOW MOMYJISIUAN ONPEACTISICT TCHICHIIUU
CE30HHBIX N3MEHEHHH COOTHOIICHHMS I10JI0B: BECHOM B MEPUOJ CIIAPUBAHUS CaMIIbl
BcTpeuarores B 5.7 pasa yaiue camok (p < 0,05). B utone — urosne caMku BbIlapuBa-
FOT TIOTOMCTBO U UX BCTpeuaeMocTh B 3.7 pa3sa Baimie camiios (p < 0,05).

OrnucaHue MOJOBOW CUCTEMBI, pacueT uHekca x)xupoBbix Ten (FBI, %) u ero
KOJIEOAHUsI TTO3BOJISIIOT MPEAONIOKHTh, YTO CAMKH JJOCTHIAIOT IOJIOBOW 3pENoCTH
B Bo3pacTte 5—6 JIeT U JJatoT HOTOMCTBO pa3 B JiBa rojia. B HU3KOTOpHO# Momynsiun
13 JIBYX CAMOK IIIECTHJIETHETO BO3pacTa MOTOMCTBO ITPUHECIIA TOJIBKO OJHA, U3 IBYX
CaMOK CEMMJIETHEr0 Bo3pacTa — pojibl y ofaHoil. HacTs caMok B Bo3pacte 5, 6, 7 et
ObUIH SUTOBBIMHU. B HU3KOTOphE IIOMOBUTOCTh COCTaBMIIA OT 7 110 15 mereHbIiieH, B
cpenHeropbe — ot 8 70 10 mpu Bozpacte camok 8—11 iet, B BBICOKOropbe — AEBSITh
pu Bo3pacte caMok 5—7 yiet. Takum oOpa3zom, B ropHoii cucteme Kysnenxuii Ana-
Tay BO3pAacT pa3MHOXKAIOIIUXCA caMiloB — OT 4 1o 8 jiet, camok — oT 5 1o 11 ner,
WHJIUBH/yalIbHas TUIOAOBUTOCTH Kojiebercst oT 7 10 15 neteHslmei.

YCTHbIV Joknag
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CPABHUTENIbHAA XAPAKTEPUCTUKA MUTAHUA OABYX
KPUNTUYECKUX BUAOB YECHOYHWLU (PELOBATES
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YEPHO3EMbE
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TamO0BCKuMI rocyaapcTBeHHbIN yHuBepcuTeT umenu I.P. [lepxaBuHa, *esculenta@mail.ru

Comparative characteristics of feeding of two cryptic species of spadefoot toads
(Pelobates fuscus, P. vespertinus) in the Central Chernozem Region

G.A. Lada*, E.A. Ravkovskaya, A.G. Goncharov

Derzhavin Tambov State University; 392000 Tamboyv, Internatsionalnaya str. 33;
*esculenta@mail.ru

One of the important directions of studying of cryptic amphibian species is the study of
their ecological features, including their feeding. In 2018-2020 we studied three samples
of two cryptic species of spadefoot toads, Pelobates fuscus (Laurenti, 1768) and Pelobates
vespertinus (Pallas, 1771), by the method of autopsy and analyzing of the contents of the
digestive tract. The taxonomic composition of prey in all samples was generally similar. The
basis of the diet was insects. Coleoptera predominated among them. Specimens of P. fuscus
ate mainly weevils (Curculionidae), while the proportion of beetles from different families
in the diet of P. vespertinus was higher. Among the prey of spadefoot toads in the habitat,
hortobionts of the middle layer were more common. P. vespertinus ate herpetobionts almost
as intensively, but P. fuscus did it noticeably less often than P. vespertinus. On the main mode
of movement, walking-running organisms dominated among the prey of spadefoot toads
in all three places. On the type of feeding, phytophages and (or) zoophages predominate
among the forage organisms of spadefoot toads, phytozoodetritophages also play an im-
portant role. In the sample of P. fuscus, zoophages were detected with a significantly lower
frequency than in both samples of P. vespertinus. In our opinion, the revealed differences
in the diet are explained not by the specific features of P. fuscus and P. vespertinus, but by
the biotopic features that determine the distribution and number of potential prey, as well
as, possibly, the seasonal features of its development.

B LenrtpansHom YepHo3eMbe BCTpPEUAIOTCS JBAa KPUIITHUUECKUX BUJIA YECHOU-
uui. OOBIKHOBeHHAs YecHOUHMIA, Pelobates fuscus (Laurenti, 1768), pacrpoctpa-
HEHa Ha CeBepOo-3alaje PeruoHa, B OCHOBHOM B 3amajaHoN monoBuHE Kypckoit 00-
nactu. OcTanbHyI0 9acTh YepHO3eMbs HacensIeT BOCTOYHAS YeCHOUHUIA, WIIA YeC-
nounwnna Ilamnaca, Pelobates vespertinus (Pallas, 1771). B Kypckoii obiactu 3tu
BHJBI MTApAaaTPUYHO KOHTAKTHPYIOT ¢ 00pa30BaHHEM Y3KOH 30HBI THOpUIAM3ALINN
BIosb yuyactka peku [cen (Jlama, 2013; Litvinchuk et al., 2013; Dufresness et al.,
2019). Cpeau MHOTHX BOTIPOCOB, OOJIBIIION HHTEPEC MPENCTABISET N3yUYEeHUE IKOI0-
THYECKUX MPEIMOYTSHUN ABYyX BUIOB, BKIIIOUAs OMOTOMUYECKYIO IPUYPOIECHHOCTb,
AaKTHBHOCTH, MUTAHUE, PAa3MHOXKEHNUE, Tapa3uTodayHy U T. 1. B 1aHHOM cooOImeHun
MIPUBOJIUTCS] CPAaBHUTEIbHAS XapaKTEPUCTHKA TMUTAHUS ABYX KPUIITHUECKUX BUIOB
yecHOYHUI] B LlenTpansHom UepHo3eMbe.
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Marepuasnom nociyxuii Beidopka P, fuscus (Kypckas obnacts, [imynkoBekuid
paiioH, okpectHoctu ja. Kapeok, 18 k3., 10.05.2019, nanee «Kappixk») u 1aBe BbI-
oopku P. vespertinus (benroposckast oomacts, benropoackuii pailoH, OKPECTHOCTH
c. benomectroe, 30-31.07.2020, manee «benomectHoe»; BopoHexkckas o0nacts,
I'pubanoBCKMii paiioH, okpecTHOCTH c. bonbime Anadyxu, 3.05.2018, nanee «Auna-
Oyxu»). J1s n3ydeHus: coIep KUMOTr0 KEITYIKOB HCIOJIb30BAJICS METOJ BCKPBITHS
(mwansipe METOAMKU HE NMPHUMEHSJIMCh, TaK Kak JKUBOTHBIE OJHOBPEMEHHO yd4a-
CTBOBAJIM B I'€JIbMUHTOJIOTMYECKOM HccienoBanun). Onpeaessuiich TaKCOHOMHUYE-
CKOE TIOJIOKEHHE, cpesia 0OMTaHHs, OCHOBHOM CIIOCO0 MEepeIBUKEHUS U THIT MTUTa-
HUsI KOPMOBBIX OPraHU3MOB, 4acToTa (B %) UX BCTPEUAEMOCTH B JKEIyAKaX U CPean
xepTB. JlJIsl OLIEHKH JIOCTOBEPHOCTH PA3IMUMid MCHONB30BaH Kpurepuii ®uriepa ¢
(-TpeoOpa3oBaHUEM.

CpenHee 4MCII0O KOPMOBBIX OPraHW3MOB, MOTPeOIsIeMbIX YecHOYHHIIaMu B Ka-
peike (8.89 + 1.91) u bemomectHoM (9.16 + 1.54), mocToBepHO BEIIIE, YeM B Ajla-
Oyxax (4.15 £ 0.87).

TakcoHOMHYECKHH COCTaB >KEPTB YECHOYHMI[ BO BCEX BHIOOPKAxX, B IIEJIOM,
cxonieH. OCHOBY palMoHa COCTaBHJIM HaceKoMble. Cpeay HUX IpeoOdiagaiy jKecT-
kokpeutbie (Coleoptera): Kapeok — 60.63%, BenomectHoe — 72.99%, Anabyxu
— 56.63% Bcex xeptB. Ho, eciu ocodu P. fuscus B Kapbbke nmoenanu npeumy-
ecTBeHHO joiroHocukoB, Curculionidae (46.88 %), To B 1ByX BeIOOpKax P ves-
pertinus 10l B THIIE )KYKOB U3 Pa3HbIX ceMeicTB BbIe. M3 npyrux HaceKoMBbIX
norpedisrch nepenonyarokpelibie (Hymenoptera) (mpenMyniecTBEHHO MypaBbH,
Formicidae), B He3HauUMTENBHBIX KOJIMYECTBAX HONyxecTKoKpbuible (Hemiptera),
nBykpeiibie (Diptera), smumnku verryekpbuibix (Lepidoptera) u npsiMOKpbuUIbIe
(Orthoptera, enquHMYHO, TONBKO B Asadyxax). Kpome HaceKoMBIX, BaKHYIO POJIb
B palMOHe Mrpayid nayku (Araneae), pu4eM UX JOJSI Cpelu JkepTB B AjaOyxax
(21.69%) mocroBepHo BhIIIEe, YeM B Kapsike (6.25%) u benomectaom (5.75%). 13-
penka noenanuch MmEOroHoxkku (Diplopoda u Chilopoda, B Anabyxax HET), JOXK/Ie-
Bole uepBu (Lumbricidae, B benomectHom Her) n Oproxonorue (Gastropoda, enu-
HUYHO, TOJIBKO B Kapbike).

Cpenu skepTB YECHOYHHIL 110 Cpejie OOMTaHUs Yallle BCTPEYaINCh XOPTOOHOHTBI
cpexanero sipyca: Kapenk — 60.00%, bennomectHoe — 47.13%, AnaOyxu — 38.55%
BCeX JkepTB. B 1Byx mocnennux Bei0opkax (P. vespertinus) TOYTH CTOJb K€ WHTEH-
CHBHO IOEIaJINCh reprneToononTsl: benomectnoe — 41.38%, Anabyxu — 32.53%.
B Kapsike P fuscus KOpMHIHCH repreToOnoHTaMu noctoBepHo pexe (15.00%),
yeMm P. vespertinus B bemoMecTHOM; pa3inuyue ¢ mokaszaresieM B AnaOyxax craTh-
CTHYECKHU He J0CTOBepHO. M3peka Bo Bcex Tpex MecTax Noenanch 31a(oOHOHTHI,
B Kapbike u AnaOyxax — XOpTOOMOHTBI BEPXHETO sipyca.

B panmone 4ecHOUHUII BO BCEX TPEX MecTax JOMHUHUPOBAIN X0/ sue-0eraromye
opraunsmsbl: Kapbok — 85.00%, benomectnoe — 91.38%, Anabyxu — 96.39%
BCeX JKepTB. M3peka oTMedannch Jeraromnye, nojisammue (B benomectHom Her),
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MaJIOTIOABIKHEIE (B AJladyXax HET) U IpbIraroniye (eIMHUYHO, TOJbKO B bernomect-
HOM) (POPMBI.

AHaiu3 THIIA TMTAaHHUS KOPMOBBIX OPraHM3MOB B TPEX BBIOOPKaX YECHOUHHUII
Jall HanOolee CIOKHYI0 KapTiHY. dutodaryu npeodnanany B xeayakax ampuoui
n3 Kapeoka u bennomectHoro (coorBeTcTBeHHO, 56.25% 1 44.84%) 1 3aHMMaIN BTO-
poe mecto B Anadyxax (15.66%) (pa3nuuusi CTaTUCTHYCCKU JOCTOBEPHBI). 300¢haru
COCTaBJISUTH OOJIBIIMHCTBO XEPTB ueCHOUHUI[ B Asrabyxax (33.73%) u emie vamie
BcTpevanuch B muime amduouii B beromectnom (37.93%), HO mpu 3TOM yCTyma-
mu 3nechk purodaram. B Beidbopke P. fuscus (Kapbik) 300¢paru oOHapyKUBAIUCH C
JIOCTOBEPHO MeHbIeit uacTotoit (8.13%), uem B 00eux BeIOOpKax P. vespertinus.
JIOBOJIEHO B)KHYIO POJIb B IMUTAHUM YECHOYHHUI] Urpaiu (uro3oonerputodaru (ot
6.90% B benomectHoM 110 15.66% B Anabyxax). M3penka noexanuce nerpurodaru
(B bennomecTHOM HeT), eqMHUYHO — (uToAETpUTOdArH (TOJILKO B benomecTHOM).

CyMMHpYs U3JIOKEHHBIH BBIIIE MaTeprall, MOXXHO KOHCTaTUPOBATh CIIE/IyIOLIee.

1. IluTanne 4eCHOYHUI] B TPEX MCCIICIOBAHHBIX MECTAX, B LIEJIOM, CXO/IHO U CO-
OTBETCTBYET MX Ha3eMHOMY 00pa3y >KU3HH.

2. BrusiBieHHBIE pa3iMyMs B pallMoOHe, Ha HAIl B3IV, OOBSICHSIIOTCS HE BUJIO-
cnenuduIeckuMu ocodeHHoCTIMU P, fuscus u P. vespertinus, a OHOTONIHMYCCKUMEU
0COOCHHOCTSIMH, ONPEICIISIOIMMI PACcIpeAeIeHHEe U YHCICHHOCTh MOTECHIHAb-
HBIX JKEpPTB, a, B CiIyyae ¢ BHIOOpKOW u3 benoMecTHOro, BO3MOXHO, M CE30HHBIMU
0COOCHHOCTSIMH PA3BUTHSI TIOCIIC/THHX.

YCTHbIV Joknag

OCOBEHHOCTU NONIUMOP®U3MA MPbITKON AWEPULbI
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HWXEroOPOACKOWU OBJIACTH
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The population polymorphism of sand lizard (Lacerta agilis) from two populations
in the Nizhny Novgorod Region

A.A. Lebedinskii, A.A. Biryukov*

N. I. Lobachevsky State University of Nizhni Novgorod; 603105 Nizhny Novgorod,
Ashkhabadskaya str. 4; *antonbiryukov.1995@yandex.ru

The purpose of this work is to study the features of population polymorphism of sand lizard
(Lacerta agilis) from two populations in the Nizhny Novgorod region. The data obtained
during our work revealed that lizards from the two different populations in the Pustynsky
Reserve and on the territory of Nizhny Novgorod have a high degree of similarity in a number
of studied features, which indicates a high degree of anthropogenic impact on individuals
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living in the Pustynsky Reserve. But it should be noted that despite the high level of similarity,
the population living on the territory of the Pustynsky Reserve differs slightly in the level of
intra-populational diversity and the frequency of rare morphs.

W3ydenne nonumopdusma JaetT BO3MOKHOCTh OLIEHUBATD Psiji 0COOCHHOCTEN re-
HO(OHIA OMYIIAINH, OCHOBBIBASICH HA BHEIITHUX 0COOCHHOCTSIX 0CO0EH, 4TO, B CBOIO
oYeperIb, MO3BOJISET eNIaTh ONPEACICHHBIC 3aKIIOUYEHNS OTHOCUTEIHHO MO/ ISIINOH-
HbIX agantanui. [enpro 1aHHOH paOoThI SBISIETCS HCCIe0BaHINE OCOOCHHOCTEH TI0-
muMopdu3Ma OKpacKku U (OJTH/I03a MPITKOH SIIEPHILIbI B BBIOOPKAX 13 HOIMYJISLHHI, B B
TOW WJTH MHOM CTETICHU UCTIBITHIBAIONINX aHTPOTIOTeHHOE Bo3ieicTBre. COOp MaTepu-
aJa MpOM3BOIMICS B TeUeHUH HIOHSA — aBrycta 2017 u 2019 rr. Ha IBYX TeppUTOPHAX
— B CopmoBckom napke Hrmxraero Hoeropona u B IlycThIHCKOM 3aKa3HUKE, HAXOS-
memcs Ha pacctossauu okoio 100 km ot Hukaero Hosropona. B mepBom mecte coopa
B 2017 . 6buTH OTIIOBIIEHBI 43 smepHuIlbl, BO BTOpoM — 45; B 2019 . — cOOTBETCTBEH-
HO, 53 1 53 oco6u. OreHka moarmMoppu3Ma MPOBOAMIACH IO 0COOCHHOCTSAM PHCYHKA
CTIMHBI, TOJIOBEI, Oproxa u koHeuHoctel (IIpriTkas..., 1976), mpu u3ydennn ponmmosa
AHAJIM3UPOBAJICS XapaKTep IIUTKOBAHUS BepXHEl 1 HinkHeH ry0. CratucTryeckas 00-
paboTka MaTepuasia Mponu3BOIMIIACh Ha OcHOBe MeTonuku JI.A. JKuBotosckoro (1979,
1980). Ha ocHOBaHMH MTOTYYEHHBIX JaHHBIX MOKHO CAETATh BBIBOJ, YTO HOMYJISAIINN
n3 Huwxnero HoBropozna u ITycTbIHCKOTO 3aKka3HUKa MMEIOT KpaiiHe BBICOKYIO CTEIIEHb
CXOJICTBA IT0 BBIOPAHHBIM MTOTUMOPQHBIM ITapaMeTpam, MPUIEeM CXOACTBO ITHX MOMy-
JISIAN 32 J1Ba TO/Ia, pa3aesaIoInX MeproIbsl coopa MaTepraia, Bo3pacTaeT. Buaimo,
9TO CBS3aHO C YBEIMYHBAIOIINMCS aHTPOIIOTCHHBIM BO3JICHCTBHEM Ha IMOIYIIALINIO B
[TycTBIHCKOM 3aKa3HHKE, 9TO, B YACTHOCTH, MOKET OBITH 00YCIIOBIEHO HApACTAOIINM
TOJI OT TO/Ia UCTIONIH30BAaHNEM TEPPUTOPHH KaK CAMOTO 3aKa3HHUKA, TAK U €r0 OKPECTHO-
CTEH, B PEKPEALIMOHHBIX U XO35MCTBEHHBIX LEJISAX: YCTPOUCTBO NTAJIATOUHBIX Jlarepex,
CTPOUTETHCTBO JTAYHBIX JOMOB M TPOKJIABIBAHNE HOBBIX JOPOT U TPOI, TOSBICHUE
HECaHKIIMOHMUPOBAHHBIX CBAJIOK, BBHITANTHIBAHUE PACTUTEIBHOCTH U T. I. BeposTHee
BCETO, YEeIIOBEYECKasl JeATEIFHOCTD, MPOAODKAIOMIANACS B ATUX MECTaX IUTEIFHOEe
Bpemsi, 00yciIoBUIIa 00EHEHUE U yTpary psija MOP(OIOrHYECKUX MPU3HAKOB, YTO B
1estoM 6osee XapakTepHO JUTS OIS, HAXOISAIIUXCS Ha TOPOACKUX TEPPUTOPHUSIX.
B 10 xe Bpems, Mex1y NONYJSILUSAMH CYLIECTBYET U psAl paziauuuil. B wactHocTH,
TOPOZCKAs OIS OTIIMYAETCs O0Jiee HIU3KOW CTEMEHBIO BHY TPUIIOMYIISIIHOHHOTO
nonumopdusma, Tam OeJiHee MPEICTABICHBI JUCKPETHbIE Bapualiu (oinmio3a Bepx-
HuX ry0. OqHAKO 10T PEAKUX U YHUKAIBHBIX MOP( IO BapHamysaM OKpacKu U (Homm-
7032, Hanbosee HU3Kask B TOPOJCKON TOIYIIAIINHY, B TTOMYJIIIUH M3 3aKa3HUKA TakkKe
HEBBICOKA. B 11€710M, 09€BHIHO, YTO MOIMYJIISIINH, OTTPAaHMYCHHBIC TEPPUTOPHATBHBIM
6apbepoM 1 HaXOISIIHECs MO BO3ACHCTBUEM aHTPOIIOTCHHOW HAarpy3KH, IMEIOT TCH-
JICHIIMIO K TIPHOOPETEHUIO CXOJHBIX 0COOCHHOCTeH nosmmopdu3ma. [Ipu aTom crie-
JyeT OTMETHTB, YTO B IPUPORHBIX OnoTomax I1ycThIHCKOTO 3aKa3HUKA SIEPHUIT BCTPE-
TUTH MPAKTUYECKH HE YAaJOCh, MX BBICOKAs KOHIIEHTpAIWs OOHapyKeHa NIMEHHO Ha
TEPPUTOPHSAX, 3aHATHIX WM HEKOTJa 3aHUMAEMbIX XO3SHCTBEHHOH NESTENbHOCTHIO,
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IPpHUYCM BbICOKAs YMCJICHHOCTD AICPUI] 06Hapy)1<eHa HC TOJIBKO B OKPCCTHOCTAX 6p0-
IICHHBIX YCJIOBCKOM CTpOCHHﬁ, HO U Ha y4aCTKax 3allOBCAHNKA, AKTUBHO SKCIUTyaTu-
PYEMbLIX B HACTOALIEC BPEMH.

YCTHbIV oknag

OETEPMUHALIMSA NOJIA B OHTOINEHE3E PENTUNUM:
OB30P

A.T. IMCAYEB

TioMeHCKU rocyaapcTBeHHbIN YHUBepcuTeT, aplisachev@gmail.com

Sex determination in reptiles: a review
A.P. Lisachov
Tyumen State University, 625003 Tyumen, Volodarsky str. 6; aplisachev@gmail.com

Sex determination is one of the most important stages in ontogenesis. Different taxa have
different ways of sex determination: the sex can be determined already during the fertiliza-
tion due to genetic factors, or it can depend on the external conditions in which the embryo
develops. In reptiles (sauropsids), both methods are present. It is well known that the tem-
perature of egg development affects the sex of the offspring in some lizards (for example,
leopard geckos), some turtles (for example, red-eared sliders), and in crocodiles. In recent
years, the molecular physiological mechanisms of temperature sex determination in reptiles
have been studied and described for red-eared sliders, Mississippi and Chinese alligators.
The study of sex chromosomes in reptiles is also intensely developing in the recent years. In
different groups of reptiles, sex chromosomes emerged repeatedly, independently and from
different parts of the genome, usually not homologous to each other, although examples of
independent «use» of the same chromosomes as sex chromosomes are also known. Among
reptiles, both types of heterogametic systems are also found: male (XY / XX) and female (ZZ
| ZW). An interesting question is whether this diversity is neutral, or whether the «choice» of
a particular system can be adaptive. The practical aspect of these studies is also important:
methods have been developed for identifying the sex of reptiles using genetic markers by
PCR, which is important for captive animal breeding, the protection of rare species, and
field work. The report summarizes the most important results of works devoted to the study
of the evolution of sex determination in reptiles over the past 10-20 years.

JlerepMHHAIIMS 11071a — OJIMH UX BKHEHIIIMX ATAIIOB B OHTOT€HE3€ PasieIbHO-
TOJIBIX JKUBOTHBIX. Y Pa3IMYHBIX TAKCOHOB MYTH ACTEPMHUHAIMH I0Ja PA3INYHBL:
OH MOXKET OIPEENATHCS YKe TP OIUIOJOTBOPEHUH 3a CUET TeHETHYECKHX (haKTo-
POB, @ MOXKET 3aBUCETh OT BHEIIHUX YCIOBHIi, B KOTOPBIX pa3BUBAETCS YMOPUOH. Y
penTuiIni (3aBPOIICH) MIPECTaBICHBI 00a crmocoba.

Tak, XOpoIII0 U3BECTHO, YTO TEMIIEPATYpa Pa3BUTHUS SIUIL] BIHSET HA M10J TOTOM-
CTBa y HEKOTOPBIX sIIIEPHI] (Harpumep, 3yonedapos), HEKOTOPBIX Yepernax (Hampu-
Mep, KPaCHOYXHX ), y KPOKOJIUIIOB. B mocieanue rofap MoJeKyIsipHO-(hU3H0IOrnye-
CKHE MEXaHU3MbI TEMIIEPATYPHON JETePMUHAIIMH T0JIa PENTWINN ObLIM U3Y4eHBI
Y OIHCAHBI JUIsl KPACHOYXHX Yeperax, MUCCUCHUIICKUX M KUTalCKUX aJUINTaTopoB.
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Kpome Toro, B mocieaHue rojpl MHTEHCUBHO Pa3BUBAETCS U3yUCHUE MOJIOBBIX
XpOMOCOM y PENTHIMH. Y pasHBIX IPYHIl PENTHINI MOJOBBIE XPOMOCOMBI (hop-
MHUPOBAJIMCh MHOT'OKpPAaTHO, HE3aBUCUMO M U3 pa3HbIX YacTeil reHoma, OObIYHO He
TOMOJIOTUYHBIX APYT APYTY, XOTS U3BECTHBI U MIPUMEPHI HE3ABUCUMOTO «HCIOIb30-
BaHUS» Pa3HBIMU BUAAMHU OJHHUX U TEX e XPOMOCOM B KadecTBe MoyioBbIX. Cpenu
PEeNTHINH TaKKe BCTpEYaroTcs 00a THIA reTeporaMeTHhIX cucTeM: myskckas (XY
/ XX) u xenckas (ZZ / ZW). TlpencraBisieT HHTEPEC BOIPOC O TOM, SIBISICTCS JIA
9TO pa3HOOOpa3yre HEUTPAIbHBIM, WIIN )K€ «BBIOOP» TOW MM WHOM CHCTEMBI MOJKET
OBITh aJaNTHBHBIM. BaskeH ¥ IPaKTUUECKUH acTieKT TaHHBIX UCCIIEA0BaHMUIl: celyac
CO3/IaHBl METO/IbI MICHTU(PHKALIMH 110J1a PENTHINHI C TIOMOIBIO TEHETUYECKUX Map-
kepoB MeTozioM I1IIP, uTo nMeeT 3HaueHUE 1JI 300TEXHUH, OXPaHbl PEAKUX BUIOB,
T10JI€BO PabOTHI.

B noknane o00OIIeHbI BayKHEHIIME Pe3yinbTaThl padoT, TMOCBSIIICHHBIX H3yYe-
HUIO 3BOJIIOLIUY JIETEPMUHALIMY [T0J1a y peNTUIni, 3a nocneanue 10-20 mner.

YCTHbIV oknag

COLEPXAHUE U PA3BEOEHUE
LIEHTPANIbHOAMEPUKAHCKUX KONIEOHUKCOB
(COLEONYX MITRATUS)

J1.C. INCAYEBA*, A.l. INCAYEB

TiomMeHCKUA rocyaapcTBeHHbIN yHUBepcuTeT, *wulfmoonless33@gmail.com

Keeping and breeding Central American banded geckos, Coleonyx mitratus
L.S. Lisachova, A.P. Lisachov
Tyumen State University, 625003 Tyumen, Volodarsky str. 6; *wulfmoonless33@gmail.com

The Central American banded gecko (Coleonyx mitratus) is a lizard native to Costa Rica,
Guatemala, Honduras, Nicaragua and El Salvador. There is little information in scientific
literature about the keeping and breeding conditions required for these geckos. The purpose
of this report is to fill this gap.

A group of wild-caught geckos (a male and two females) was acquired in 2018. The geckos
are kept in a plastic vivarium 50x30 cm in size. Slightly humid coconut fiber is used as a
substrate. The hiding places are made of oak leaves, pieces of bark, coconut shells, and an
opaque plastic box with wet moss at the cool part of the vivarium. The temperature is about
30 °C at the warm part and about 25 °C at the cool part of the vivarium. All traditional types of
feeder insects with vitamin and mineral supplements are used as food. During the breeding
season, the female lays 8-9 clutches, two eggs each, with an interval of 3-4 weeks. The size
of the eggs is about 16—20 mm, the weight is about 1 g (0.9-1.1 g). The incubation time at
26-27 °C is 73-76 days, at 27-28 °C it is 68—71 days. The normal weight of hatchlings is
about 1 g (0.9-1.1 g). In the absence of extreme fluctuations in temperature and humidity, the
hatching success is close to 100 %. Mortality of juveniles after hatching was not observed.
Sexual maturity is achieved at the age of 8-10 months in females, and at about 6 months
in males. The weight of a fully grown gecko is 12—16 g. Thus, the Central American banded
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gecko is characterized by easy maintenance, high fertility, high hatching success and sur-
vival of offspring, rapid growth and achievement of sexual maturity. This will make it easy
to establish captive breeding of there geckos in case of threats to the natural population.

LentpansHoamepukanckuii koneonukce (Coleonyx mitratus) — Bun dydneda-
POBBIX TEKKOHOB, pacmpocTpaHeHHblii B Kocta Puke (tumosas Tepputopusi), ['Ba-
temaine, [onnypace, Huxaparya u CanbBanope. Hacenser cyOTponndeckue u Tpo-
MMUYECKHe Jeca, MPEUMYIIECTBEHHO CyXHe, BEIeT HOUHOW Ha3eMHBIN 00pa3 )KU3HU.
SABnsercs o6sr9aBIM BHIOM (cTatyc IUCN — LC, crabunpHas YUCICHHOCTH). TeM
He MeHee, C. mitratus sIBISETCS y3KOapealbHBIM 3HICMAYHBIM BHAOM, YTO JIEIaeT
aKTyaJbHOW pa3pabOTKy METOIOB €ro COACp)KaHUs U pa3BelneHus B HeBose. Cpeaun
TeppapuyMHUCTOB JAaHHBII BU MOIB3YyeTCS HEOOIBIION MOMYIIPHOCTHIO; B HAYYHOH
U JIIOOUTENILCKOM JTuTeparype Maino HHMOpMAIMU 00 YCIOBHSX, HEOOXOAUMBIX LISt
COIEPKaHUs U Pa3BEACHUS 3TUX TeKKOHOB. L{esbio JaHHOTO TOKIIaa SBISAETCS BOC-
TOJIHEHHUE 3TOTO Mpoodea.

['pymnma KoieoHUKCOB (CaMell U 1B CaMKH) TIPUPOIHOTO TIPOUCXOKICHHS OblIa
npuodperera B 2018 . B komnanuu «AkBa-Jloro». Onpenenenne Buaa ObUIO JOIOJ-
HUTEIBFHO YTOYHEHO C MOMOIIBI0 aHanu3a ¢onuno3a u JJHK-6apkoguara. [ekKoHBI
COJIEP)KAJINCh B IJIACTHKOBOM KOHTeiHepe rmiomaapio 40%30 cm, mozmaee 50%30
cM. B kagecTBe rpyHTa HCIIOIB3YETCs CIIerKa yBIaKHEHHAS CMECh KPYITHOTO ((«JHTI-
CBI») M MEIKOr0 KOKOCOBOTO cyOcTpara. HecMoTpst Ha yKa3aHHYIO B JUTEparype
CYXOIIFOOMBOCTH JAHHOTO BHJIA B IPUPOJIE, B CYXOM TeppapruyMe HaOIIOIaINCh IPo-
67eMbl C TMHBKON. B KauecTBe yKpHITHI B TeppapuyMe JIexKaT JUCThS Ay0a, KyCKH
KOPBI, CKOPITyTIa KOKOCOBBIX OPEXOB, a TaKXKe HEMpo3padHas IJIaCTUKOBas KOpoOKa
C BJIQXHBIM charHyMoM B X0osoHoOM yriy. Temmneparypa cocrasisiet okoio 30 °C B
TEIUIOM yTITy ¥ oKouto 25 °C B X0101HOM 0€3 HOYHOTO OHIKeHHs. B kauecTBe kop-
Ma UCTIONIB3YIOTCS BCE TPAJUIIMOHHBIC BH/IBI KOPMOBBIX HACEKOMBIX, a TAK)KE BHTA-
MHUHHO-MHHEpasbHbIe 100aBku. OTKIaaka sull He Habmronanack B 2018 n 2019 rr.,
omHako B 2020 u 2021 rT. Hauajga MPOUCXOIUTH 3UMON M TIPOIOJDKMIIACH 10 KOHIIA
neTa, 6e3 JOMOTHUTEIBHOW CTUMYISAIMH. 3a CE30H caMKa OTKJIaasiBaeT 8—9 Kia-
JIOK TIO JIBA STifIIa ¢ mpoMexyTKoM 3—4 Henenu. [[TnHa OTIOKEHHBIX SIUI COCTAaBIISCT
16-20 mm, macca — oxomo 1 (0.9—-1.1) . Cpok nnkyGarmmu npu 2627 °C cocras-
nsget 7376 nueit, mpu 27-28 °C — 68—71 nenb. Macca HOBOPOXKIIEHHBIX B HOPME
cocrasisier okoiio 1 (0.9-1.1) ©. [Ipu oTCyTCTBHH pe3KuX KOIeOaHUH TeMITepaTyphl
M BIIAXKHOCTH BBIX0J 030K K 100 %. 'mOenrb MOJIOABIX OCIIE BBIXOJA U3 SIHIL HE
otrMmedanack. I3 46 momy4yeHHBIX K HACTOSIIEMY MOMEHTY ACTEHBIIICH, B TOM YHCIIe
F2, Bpox/eHHBIC aHOMATTMH HAOIIOMAINCH B ABYX CIIyYasK: OAWH CITydail KapInuKo-
BocTH (Macca mpu poxxaeanu 0.5 T) ¥ OIMH 3aJI0M XBOCTA.

Momospie KOJIEOHUKCHI COZIEPIKATCs TPYIIIaMH B OTACTBHBIX IIIACTUKOBBIX KOH-
TeifHepax pazmepoM 30x16 cm, 000pyIOBaHHBIX TaK e, KaK JUII B3POCIHBIX, 32 UC-
KIIFOYCHUEM HCIIO0JIb30BaHMS CIIerKa YBIQKHEHHBIX caJ(EeTOK B Ka4ecTBe cyocTpara.
[ogpocmme nmepeMerniaiorcst B KoHTeHHEpH! pazmepom 40x30 cM, ¢ cybcTparoM Kak
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Juid B3pocibIX. HacTyrieHne nonoBo3penocTu 0TMEUEHO B Bo3pacTe 8—10 mMecsien
y CaMOK, U OKOJIO LIeCTH MecaleB — y camiuoB. Haubonbias mMacca, KOTopoii 10-
crurimm F1 k onHomy rogy — 12 r (camka) u 16 r (camery). Macca B3pocibIx ocodei
(P) B Hacrositee Bpemst cocrasisier 1315

CaMm1ibl JIETKO OTJIMYAIOTCSl OT CaMOK 3aMETHO BBICTYNAIOLIMMU TTAPHBIMHU Kap-
MaHaMH C TeMUIICHUCAMU; UX BBICTYIIBI CTAHOBSTCS 3aMETHBIMHU y MOJIOZH ¢ 2—4 Me-
csiieB. MO>KHO pEKOMEHJI0BaTh OTCAKMBAHHE MOJIO/IBIX CAMIIOB B OTJIEJIbHBIC €MKO-
CTH cpasy IOCIIE MOSIBJICHUS Y HUX MOJIOBBIX IIPU3HAKOB C LIENBIO IPEIOTBPAILCHHUS
HEXXellaTeJIbHBIX criapuBaHuii. HeoOXoIMMo OTMETUTb, YTO CaMIlbl TEPPUTOPHAIT-
HBI U arpecCHBHBI JPYT K JIPYyTy, IIOATOMY UX COBMECTHOE COZIEpKAaHUE JJOMYCTHMO
TOJIBKO JI0 HauaJla CO3PEBAHUSL.

Takum 0Opa3om, 1S IEHTPAIbHOAMEPHUKAHCKOTO KOJICOHUKCA XapaKTepHbI He-
MIPUXOTIMBOCTD B COACPIKAHUH, IIJIOOBUTOCTD, BHICOKHI BBIXOJ M BBIKHBAEMOCTh
IIOTOMCTBA, OBICTPBIA POCT U JOCTHIKEHHUE TI0JIOBO3PEJIOCTH. JTO JIeNaeT ero npu-
BJIEKATEJIbHBIM ISl COJICPIKAHMs B HEBOJIC, TIO3BOJISIET JIETKO HAJIQJUTh €ro pa3Bejie-
HUE B Clly4ae yrpo3 MpUPOJHOI TOMYJISIINY, a TAKKE YKa3blBacT HAa BO3MOXXHOCTh
HCIIOJIb30BAHMSI 3TOT'0 BHUJIA B KAY€CTBE JIA00OPATOPHOTO MOJIEIILHOTO >KUBOTHOTO Ha-
psily C POJICTBEHHBIM IISITHUCTBIM 3yOiiedapom.

YCTHbIV oknag

CKPUHUHI nonynsuMn XonoaHOKPOBHbIX
NO3BOHOYHbIX 3ANAAHOU CUBUPU HA NMPUCYTCTBUE
PAHABUPYCOB (RANAVIRUS SP.)

J1.C. IUCAYEBA*, A.l. INCAYEB, E.lN. CUMOHOB

MEHCKWUI rocyqapCTBEHHbIN YHUBEPCUTET, *wu il.
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Screening the populations of poikilothermic vertebrates of West Siberia

for ranaviruses (Ranavirus sp.)

L.S. Lisachova*, A.P. Lisachov, E.P. Simonov

Tyumen State University, 625003 Tyumen, Volodarsky str. 6; *wulfmoonless33@gmail.com

Ranaviruses are a genus of double-stranded DNA viruses that infect ectothermic verte-
brates. Outbreaks of ranavirus infection are recorded in many countries, and are of great
environmental and economic importance. They often lead to mass mortality at fish, frog and
salamander farms in America, Asia and Australia. Cases of mass mortality of wild amphibians
infected with ranaviruses were recorded in the USA, Spain, Korea, and Great Britain. At the
same time, the ranaviral infection may also proceed subclinically, without leading to mass
mortality. It is assumed that the outcome of the infection may be associated with climatic
fluctuations and the variant of the virus that caused it. In Russia, only one study for the
presence of ranavirus in a natural site has been carried out to date. It was conducted near
lake Glubokoye in the Moscow oblast, where mortality of tadpoles and metamorphs of the
common toad was observed. Such studies were not conducted anywhere else in Russia, and
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there is no systematic monitoring of cases of mass mortality and morbidity of amphibians.
This work is devoted to the screening of natural populations of cold-blooded vertebrates in
Western Siberia for the presence of ranaviruses. Screening is carried out using real-time
PCR with primers for a fragment of the main capsid protein (MCP) gene of ranavirus, as
well as primers for a fragment of the ultraconserved non-coding element EBF3N as a control
and as a standard for determining the viral load. DNA for testing is extracted from the skin
swabs and from small tissue fragments. We collected samples from fish, amphibians and
reptiles from various locations in West Siberia, more than 1000 specimens in total. The
samples analyzed to date were negative for ranavirus, but most samples and populations
have not yet been tested.

PanaBupycel — pon asyuenodednsix JJHK-BupycoB, nmopaskaronyx XoJomaHO-
KPOBHBIX IT03BOHOYHBIX, Hanbosee yacto peld 1 amdpuoOuil. Benplmkn panaBupyc-
HOW MH(EKUUH (UKCHPYIOTCS BO MHOTHX CTPaHaX M UMEIOT OOJIBIIOE TPHPOIO0X-
paHHOE M XO3HCTBEHHOE 3HaueHUe. TakK, OHM YacTo MPHUBOIIT K MAacCOBOW rMOeiu
JKMBOTHBIX B PHIOOBOAYECKHMX XO35MCTBaX M Ha (hepMax IO Pa3BEACHHIO JIATYIICK
n cajmaMaHiap B AMmepuke, A3un u ABcrpaiuu. Takxke 3aMKCHpOBaHa BBICOKas
CMEPTHOCTb, CBSI3aHHASI C PAaHABUPYCHBIMH HMHQEKIMSMH, B JUKHX ITOITYJISLUSIX
amduouit B CIUA, Mcnanun, Bennkobpuranun, FOxnoit Kopee. IIpu atom B psize
CllyyaeB paHaBUPYCHAsl HHPEKIUS MOXKET TPOTEKaTh U CyOKIMHUYECKH, HE IPUBOJIS
K MaccoBoH rudenu, yto orMedeHo B Benrpuu. [Ipenmnonaraercs, 4to ncxon HHGpEK-
LIUM MOKET OBITH CBSI3aH C KIIMMAaTHUSCKHUMHU KOJICOAHUSMH U C T€M, KaKOil UIMEHHO
BapuaHT BHpYyCa €e BhI3BAJL.

Ha reppuropun Poccuu k HacTosieMy MOMEHTY BBIIOJIHEHO TOJNBKO OJHO UC-
clieJOBaHHUE MIPUPOAHOro OMOTONAa Ha NMPUCYTCTBUE paHaBHpyca — Ha o3epe [iry-
6oxom B ITommockoBbe, Trie oTMedasiach THOEIb TOJIOBACTUKOB M CETOJICTKOB CEpOr
xabbl (Bufo bufo). TectnpoBaHne 1ajo MONOKUATEIBbHBIN pe3ybrar. bosblie Hure B
Poccun moo0HbIE MCCIen0BaHMs HE MPOBOAMINCE, CHCTEMAaTHIECKUH MOHUTOPHHT
CIIy4aeB MacCOBOM CMEPTHOCTH M 3a00sieBaeMOCTH aM(HOMii Tak)Ke HE IPOBOANTCSI.

JlanHast paboTa NOCBSIIEHAa CKPUHUHTY TIPUPOIHBIX HOMYJISIUN XOJIOAHOKPOB-
HBIX IT0O3BOHOYHBIX 3amaaHoi CubMpH Ha NMPUCYTCTBUE paHaBUpPYycoB. CKPHUHUHT
npoBozutcs ¢ nomorsio I[P B peassHOM BpemeHH ¢ mpaiiMepamu K (parmeH-
Ty TeHa mIaBHOTO KaricugHoro oenka (MCP) panaBupyca, a Taxke mpaiiMepaMu K
(parMeHTy ynpTpakoHCEpBaTHBHOTO Hekoaupylomero anementa EBF3 Napoleon
(EBF3N) B xadecTBe KOHTPOJIS M CTaHAAPTA JUIsl ONPENCIICHNUs] BUPYCHOM HArpys-
ku. JIHK o1 TectupoBanust U3BIEKaeTCsl U3 Ma3KOB, B3STBIX C KOXKH M CIIM3UCTBHIX,
a TaKke M3 HeOONbIIMX (PPAarMEHTOB TKaHel (KOHYMKH MasbleB, XBOCTOB, OpIONI-
HBIC IIMTKH y 3Meit). CoOpaHbl KOJUIEKIUK 00pa31ioB pbI0, ampuOMii 1 penTmimii u3
pasnmuHbIX Touek TromeHckol, Kypranckoit, Omckoii, HoBocubOupckoii, Tomckoii
obnacteir, XMAO u 1. 1. — Bcero 6osee 1000 o6pasmoB. Cpeau 00pasnos, mpo-
AQHAJIM3MPOBAHHBIX K HACTOSIIEMY MOMEHTY, HE OOHApy)KEHO IOJOKUTEIbHBIX Ha
paHaBUPYC, OJJHAKO OOJIBIIMHCTBO 00Pa3LOB U MOIYIISIHUH elle He 00CIeI0BaHO.

CTeHaoBoe coobLleHne
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The temperature characteristic of the sand lizard (Lacerta agilis) and the grass snake
(Natrix natrix) at syntopy in the Kamsky Preduralie
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'Perm State Humanitarian Pedagogical University; 614045 Perm, Sibirskaya str. 24;
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The work is based on the material of studies carried out in the Kamsky Preduralie for the
period from 1996 to 2020. The sample consisted of 153 individuals for the sand lizard and
217 for the grass snake. Despite living in the same biotope, the temperature characteristics
of the species varied considerably. For the sand lizard, the average body temperature was
(31.3 £ 0.34) °C, for the grass snake — (26.2 + 0.27) °C, the differences are statistically
significant. A similar picture is observed when comparing the temperatures of the substrate
and surface air. All this indicates a significantly higher thermophilicity of the sand lizard. We
also tried to assess the level of relationship between the ambient temperatures and the
body temperature of the species under study. The sand lizard showed a significant positive
correlation of body temperature both with the substrate temperature (r = 0.62) and with the
surface air temperature (r = 0.64). A similar situation is observed in the grass snake, but
here the correlation is much weaker: with the substrate temperature (r = 0.44), and with the
surface air temperature (r = 0.46). In the sand lizard, the thermal adaptation index value was
slightly higher (1.22) than in the grass snake (1.16), but the differences were not statistically
significant. In our opinion, these data suggest a much greater thermophilicity of the sand
lizard. In order to maintain a high body temperature, the sand lizard chooses more heated
areas of the biotope.

Ha gactu teppuropun Kamckoro Ilpemypanbs cCHHTOTMYECKH (T. €. B OXHOM
1 TOM JXe OmoTorie) oOMTAIOT MpBITKas smepuna, Lacerta agilis Linnaeus, 1758,
1 OOBIKHOBEHHBIN Yk, Natrix natrix (Linnaeus, 1758). HecMoTps Ha mocTaTo4Ho
00IBIIIOE KOTMYECTBO PadOT, MOCBAIICHHBIX TEPMOOHOJIOTHA 3THX BHIOB, CpaBHE-
HHUE TEMIIEPaTypPHBIX XapaKTEPUCTUK MPU CHHTOIMU Ha YKa3aHHOW TEPPUTOPUH HE
TIPOBOIHIIOCE.

Pabota ocHOBaHa Ha MaTrepmane HCCICIOBaHUI, MPOBeIeHHBIX B Kamckom
[penypanse 3a meprox ¢ 1996 mo 2020 rr. B Kumeprckom, Kyurypckom u YiHCKOM
paiioHaxX. YUHUTBIBAINCH TOJIBKO MOIOBO3PENIbIE 0COOM MPUMEPHO C PaBHBIMHU pa3-
MEpPHBIMH XapaKTePUCTHKAMHU, CXOIHBIM (PH3HOIOTHIECKUM CTaTyCcoOM (He OepeMeH-
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HBIE, HE IIepeBapHUBAIOIIHE TTHIILY ), HE CIIAPUBAIOLINECS, OTIIOBJICHHBIC IPU TOXOKUX
TIOTOJIHBIX YCJIOBUSIX (OTCYTCTBHE OCAJIKOB), B IEPUOJ THITMYHON aKTHBHOCTH.

Bribopka cocraBuiia 153 ocoOu Jutst IpBITKOM stiiepuiibl v 217 ai1st 0OBIKHOBEH-
HOTO yXa (MCIIOJIb30BAJIHCh 00bEIMHEHHbBIC BHIOOPKH CaMIIOB M CaMOK, IOJIOBBIC
pas3yinuus He YUUTHIBAJIKCH).

Temneparypa Tena penTwinii (B KauyecTBE TEMIIEPATypbl Tejla MPUHUMAETCS
TeMIieparypa, U3MepeHHasi B ITUILEBOJIE), CyOcTpaTa Ha KOTOPOM OHHM HaxXOJHJIHCh
W TeMIeparypa Mpu3eMHOr0 BO3yXa Ha BbicoTe 1-3 cM M3Mepsuiach TEPMHCTOPOM
MT-54, orrpaaynpoBaHHbIM IO 37eKTpoHHOMY TepmomeTpy Checktemp c 1ienoi
nenenus 0.1 °C B TedeHHe NMEPBBIX MSITH MUHYT C MOMEHTA OTJIOBA.

Jlnst XapakTepuCTHKN BBIOOPOK MPHUMEHSUINCH CTaHJIAPTHBIE MPOLEIYPhI ONH-
caresibHO#M crarucThki. CpaBHEHUE CpelHHX apH(METHYECKUX IMPOBOAMIOCH C
nomolnpto t-kpurepusi CTblozieHTa (32 UCKIIOYEHHEM HHJIEKCa TepMOoaariTalny,
TaK Kak ero pacrpejelieHne B BEIOOPKE Pe3KO OTIIMYAIOCh OT HOPMaJILHOTO, HAMU
MIPUMEHSUICS KpuTepuit MaHHa-YuTHN). /151 OLlEHKH B3aMMOCBSI3U IIEPEMEHHBIX HC-
rosib3oBatics kKoadduuuenT koppessiunu [Tupcona.

Hecmotpst Ha oOuTaHKe B OJHOM OHOTOIE, TEMIIEpPAaTypHbIE XapaKTEPUCTHKU
BUJIOB B 3HAYMTENILHOI Mepe pa3nuyarorcs. st MpbITKON SIIEpUIIBI CPEITHSIS TeM-
neparypa tena cocrasuia (31.3 + 0.34) °C, s oObIKHOBEHHOTO yxa — (26.2 +
0.27) °C, paznuuus craructTuaecku 3HaduMel (t = 11.68, p < 0.001). Ananorunynas
KapTHHA HAOIONACTCS U TIPU CPABHCHHUU TeMIiepatyp cyocrpara (27.9 + 0.59) °C u
(22.3 £0.33) °C, cootBeTcTBeHHO (t = 8.32, p < 0.001) 1 mpuzemHoro Bo3ayxa (26.3
+0.65)°Cu (21.2 £ 0.35) °C, coorBercTBeHHO (t = 6,92, p <0,001). Bece a0 cBUIC-
TEJILCTBYET O 3HAYMTEIILHO 00JIee BHICOKOH TEPMO(PHIBHOCTH MPBITKOMN SIICPHLIBI.

IMocrapaemcest TakKe OLIEHUTH YPOBEHb B3aUMOCBSI3H TEMIIEpaTyp OKpY’KaloleH cpe-
JIbl ¢ TeMIIepaTypol Teja y U3y4aeMbIX BUJIOB. Y TIPHITKOH SILEPHUILIBI BBISBICHA JIOCTO-
BEpHasi MOJIOYKUTEIbHAST KOPPEIISILIHS TEMITEpaTyphbl Tejla Kak ¢ TeMIleparypoii cyocrpara
(r=10.62,t=9.58, p <0.001), Tak u ¢ Temmeparypoii mpusemHoro Bo3ayxa (r = 0.64, t =
10.17,p<0.001). AHasori4Hast CUTYyaIUsi HAOTIOMACTCS M C OOBIKHOBCHHBIM YKOM, OJTHA-
KO 3/IeCh KOPPEJISILIHS 3HAYMTEIIBHO ciabee: ¢ Temrieparypoii cyoctpara (r=0.44,t="7.21,
p <0,001), ¢ Temnieparypoii npuseMHoro Bozayxa (r = 0.46,t=7.72, p <0,001).

Takrke HE0OXOAMMO OTMETHTB, YTO BO BCEX CIIydasx TeMIeparypa Teja perTH-
JIMHA TOCTOBEPHO BBILIE TEMIIEPATyp OKpYKaromei cpenpl. Tak Kak COracHo 3aKo-
HaM TePMOJMHAMMKH IIepeiaya Teria OT MeHee HarpeToro Teja K 0ojee HarpeTomy
HEBO3MO)KHA, 3TO CBHJIETEIBLCTBYET 00 aKTUBHOM HCIIOJIb30BaHUH COJTHEUHOH SHEp-
THU JUIS TIOBBIIICHHST TEMIIEPATyphl Tejla. YPOBEHb M3MEHYMBOCTH TEMIIEPATyphl
Tena Juist 000MX BHJOB OKA3aJICs 3HAYUTEIBHO HIDKE, YeM U3MEHYMBOCTD IIOKa3are-
JIeH OKpY’Kalolel Cpebl.

Wunexcst repmoasanrtanuy (It) y u3ydeHHBIX BHJIOB CXOAHBI. Y MPBITKOH siie-
PHILIBI 3HAYECHHE WHJIEKCA 0Ka3aJI0Ch HECKOJIBKO BhIIe (1.22), 4eM y 00BIKHOBEHHOTO
yka (1.16), oqHako pa3nuyus He 0OJIAI0T CTATHCTHYECKOW 3HAYUMOCTBIO.
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Bce 910 cBUzETENBCTBYET, HA HAll B3IV, O 3HAYUTEIBHO OOJBILEH TepMO-
(WIBHOCTH MPBITKOM siiepuibl. JJist TOro yToObI MOJIEPKUBATh BEICOKYIO TEMIIE-
parypy Teja, MpbITKas Sepulia BEIOUpaeT JIydIle MporpeBaeMble y4acTKu OHOTO-
na. B cBs3M ¢ 3THM J1ake MPpY CHHTOINNY HAOMIIONACTCsl 3HAYUTEIBHOE PACXOXK/ICHHE
TeMIIepaTypHbIX NPEANOUYTEHUI BUIOB.

CTeHoBoe coobLieHne

BUOAOOBPA3OBAHUE U TMUBPUAU3ALUA Y AMOUBUIA
NANEAPKTUKU

C.H. INTBUHYYK

WHcTuTyT umntonorumn PAH, CaHkT-INeTepbypr; [JarectaHckuii rocyAapCTBEHHbIN YHUBEPCUTET,
Maxadkana; litvinchukspartak@yandex.ru

Speciation and hybridization in amphibians of the Palearctic

S.N. Litvinchuk

Institute of Cytology of the Russian Academy of Science; 194064 St. Petersburg, Tikhoretsky
pr. 4; Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a;
litvinchukspartak@yandex.ru

The fauna of the Palaearctic is represented by more than 500 amphibian species. The
majority of them arose due to divergent divergence of lineages. However, for many of the
closely related species, the process of divergence has not yet been fully completed, and
they can hybridize. The most closely related species (2—7 MY) can easily hybridize and
form so-called «tension zones» in which F1 hybrids are usually rare. The width of such
hybrid zones does not depend on the divergence time and sexual behavior differences. It
is determined only by the dispersal rate of individuals, the selection against hybrids, and the
duration of the continuous existence of the hybrid zone itself. In more distant species (8—-12
MY), as a rule, isolating mechanisms are highly developed. If niches of these species are
different, hybrids are usually very rare. However, if the niches are quite similar, ranges of
parental species can widely overlap forming «mosaic zones» where F1 hybrids predominate.
In the most distant species (>12 MY) the differences between their genomes are already
too great and hybridization, as a rule, is impossible. However, there are exceptions when
hybrids can proceed to clonal reproduction. In such cases, parental genomes of hybrids
remain non-recombining. In reproduction of such diploid hybrids, problems during meiosis
may occur due to violations of elimination of a parental genome. This can lead to the ap-
pearance of polyploid (3n and 4n) offspring. However, a fertility of both diploid and triploid
hybrids can be greatly reduced due to numerous genetic disorders. Therefore, as a rule,
the «most balanced» tetraploid lineages are fixed during the evolution. Thus, such tetraploid
species complete the cycle of hybridogenic (reticular) speciation leading to the emergence
of a new stably breeding species.

[To coBpemeHHbIM orieHkam (ayHa [laneapkrTuku npejcraBieHa Oosee deM
MOy ThICSYel BUJIOB 36MHOBOJIHBIX, [TOAABIIAIONIEE OOJIBITMHCTBO U3 KOTOPBIX BO3-
HUKJIO 33 CYET JUBEPreHTHOIO PACXOXKJEHMs JIMHUHA B pe3yabraTe BO3HUKHOBE-
HUSI TTOJIHOW WJIM 4acTHYHOH reorpaduueckoi nzomsauuu. OqHaKo Jjisi MHOTUX U3
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0JIM3KOPOJICTBEHHBIX BHJIOB aM(pUOMI NPOLECC PACXOXK/CHUS €lle HE MOJIHOCTHIO
3aBeplieH. VIMeHHO Takue BUJIbI CrIOCOOHBI K THOpuaAn3auy. Y IajgeapKTHIeCKUuX
am}uOMit BpeMst JTUBEPreHIMHN SIBIISICTCS. OCHOBHBIM JIpaliBEpPOM BH000Pa30BaHMSI.
VIMeHHO OHO oIpezeNseT XapakTep B3aUMOJCHCTBHS MEX/y BUJAaMH Ha rpaHHIaX
nx apeainos. [To Mepe ero yBennueHus criocoOHOCTb K THOPUAN3AIMN CHIDKACTCS 32
CUET NOCTENEHHOTO HAKOTUICHHsI OapbePHBIX JIOKYCOB, BPEIHBIX JJIsI IPUCTIOCOOIS-
€MOCTH TUOPH/IOB.

Hawubonee 6ia13KkoposicTBeHHbIE BU bl aM(UOUit (BpeMst InBepreHIny 2—7 MIIH.
JIeT) JIETKO TMOPUIM3UPYIOT JPYT ¢ ApyroM, Gopmupys B 30HaX KOHTAaKTa UX ape-
QJIOB TaK Ha3bIBAEMblE «TMOPHIHBIC 30HBI HATSHKEHHsDY. B HUX ruOpuabl nepBoro
TIOKOJICHUSI PE/IKH, a ITpeodiiaiaroT OeKKpOoCcchl M pekoMOMHaHTHbIe ocobu. llupuna
TaKUX TMOPHUIHBIX 30H, KaK [IPABUIIO, HE 3aBUCUT OT BPEMEHH TUBEPIeHINH U CTeTIe-
HU Pa3In4IMi 10 M0JI0BOMY NoBeieHHI0. OHa OIpeessieTCs TOILKO CKOPOCTBIO ANC-
repcun 0codel, CHII0N 0TOOpa IMTPOTUB FMOPUIOB U JUTUTEIBHOCTBIO HEIPEPBHIBHOTO
CYIECTBOBaHUS caMOil rTHOpUIHON 30HBI. B Tex obnacTsix, rje ObUTH pacioioKeHbl
uIeiicToleHOBBIE pedyrinyMbl, THOPH/IHBIE 30HBI OOBIYHO Y3KHE, a BHE HX — OoJee
mupokue. Ecin Takne 30HbI COBIIAIAIOT C MECTOM II€peXoa OT OJHOTO JlaHqmadra
K JIpyroMy, TO OHH, KaK NPaBHJIO, HETIOJBIIYKHBI B TEUCHHUE JTUTEIILHOTO BPEMEHH.
A eciM OHYM HaXOITCS Ha TEPPUTOPHHU C OAHOPOAHBIM JaHAAa(GTOM, TO OHU MOTYT
MOCTENEHHO CIIBUrarhesi. IMEHHO Takue ruOpuIHbIE 30HBI, KaK IPaBUIIO, XapaKTe-
PU3YIOTCSl aCCUMETPUYHON MHTPOTPECCHEH SAEPHBIX U MUTOXOHIPUAJIBHBIX TEHOB.

B psize ciiyuaeB BuiooOpa3oBanue y aMm(puOHii MOXKET OBITh CBS3aHO C BO3HHK-
HOBEHHEM pa3nyuii 1o cucremaM HacienoBanus nona (XX / XY u ZZ / ZW). I'n-
Opuau3anust MeX/y TAKUMH BUIAMH, KaK PaBUIIO, CHIILHO OTpaHUueHa U3-3a IPO-
011eM ¢ onpe/esieHueM 1oa (1M, Kak CIeACTBUE, CO CIIOCOOHOCTBIO K Pa3MHOKEHHIO)
y rubpunoB. Hajo orMeTnTh, 4TO B HEKOTOPBIX CIIydyasiX y TaKUX BHIOB IOJIOBBIC
XPOMOCOMBI MOTYT OBITh HETOMOJIOTHYHBIMHU. K TakuM BHaM, HallpuMep, OTHOCST-
cst Hyla orientalis (XX / XY) u H. savignyi (ZZ /| ZW). IHTepeCHO OTMETHTb, YTO B
30HE KOHTAKTa apeajioB 3THX JIBYX BHIOB JIO0 CHUX TIOp HE ObLIO OOHAPYKEHO I'eHETH-
YEeCKH TIOITBEPKACHHBIX THOPHIOB.

VY BHJIOB CO BpeMEHEM JIMBepreHnny 8—12 MIIH. JIeT, KaKk MpaBuilo, CUIBHO pa3-
BUTHI U30JIMPYIOLIHE MEXaHN3MbI. XapakTep B3aUMOJCHCTBHS STHX BHJIOB B 30HAX
KOHTaKTa ONpEJENseTCs PasIMYUsIMH 110 MX JKOJIOTHYeCKMM HumaM. Eciu Humm
CHJILHO Pa3JIMYaroTcs, TO THOPHU/BI B 30HaX KOHTAKTa apeajoB, Kak IPaBHiIO, OYCHb
penku. Ecim ske HUIIM cXOXHKe, TO apeajibl BUJOB MOTYT CHIIBHO MEPEKPBIBATHCS,
00pa3ys «Mo3anveckre THOpHUIHbBIE 30HBD). B HUX BCTpedaroTcs IpenMyIieCTBEHHO
THOPU/IBI IEPBOTO OKOJICHHMSI.

B Tex cmywasix, korja BUIBI elle cuibHee IuBeprupoBanu (Oonee 12 MmilH.
JIET) W pa3iIuuusi MKy UX TCHOMAaMH YK€ CIIUIIKOM BEJIMKH, THOpuaAn3aus, Kak
MPaBUJIO, HEBO3MOKHA. OHAKO €CTh UCKIIFOYCHUs (Hampumep, pona Pelophylax n
Bufotes), xoraa ruOpuIbsl MOTYT TIEPEXOANTH K Pa3IMUHBIM (hOPMaM KIOHAJIBHOTO
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pasMHOXEHHS. B Takux ciydasx poauTeNbCKUe FeHOMBI Y THOPUIOB OCTAIOTCS He-
pexoMOuHUpYytomuMH. [1000HbIE KIIOHAJIBHBIE THOPHJIBI XapaKTEPU3YIOTCS SPKO
BBIPaKCHHBIM reTepo3nucoM. [1pu pasMHOKEHNH MO00HBIX IUTUIONIHBIX THOPHIOB
B Hpoliecce Meio3a (0COOCHHO B XOJIe 0OreHe3a) MOTyT IPOUCXOIUTh cOon H3-3a
HapyUIEHUH NPU IUMHHAIMK OIHOTO U3 POJUTEIBECKUX TEHOMOB. A 3TO, B CBOIO
o4epesib, MOXKET IIPHUBOUTS K ITOSIBIICHUIO MTOJUIIONIHBIX (3n 1 4n) rubpuos. Tak,
HaTpuMep, B psijie Mect B Oacceitne peku CeBepckuii JloHEN NUILIOUIHBIC CAMKH
Pelophylax esculentus MpoOW3BOAAT JIUIUIOWIHBIC OOLMUTHI, MOCTOSHHO JaBas Ha-
YaJjo TPUILIOMIHBIM 0co0sM. OJIHAKO, U y AMIUIOWIHBIX, U Y TPUIUIOMIHBIX MOJY-
KJIOHAJILHBIX THOPHIIOB M3-32 MHOTOYMCIICHHBIX T€HETHYECKUX HApPYIICHUH CHIIBHO
CHMYKAETCS IIJIOIOBUTOCTH (HAIpuMep, B HEKOTOPbIX momyisinusx P. esculentus B
pecryonike Mapuidi D1 TUIIIONIHBIE CAMKH, KaK IPaBHIIO, HE MPUHOCST MOTOM-
CTBa, a CaMIIbl UMEIOT PelylIMPOBaHHbIE CEMEHHUKH). [103TOMY B KOHEUHOM HTOTe
B XOJI€ JBOJIIOIMH, KaK IPaBHJIO, 3aKPEIUISIOTCS «Haubojee cOaJaHCHPOBAaHHBICY
TETPaIrUION IHbIC JINHUH, JUIS KOTOPBIX XapaKTepeH YXOJ OT KJIOHAJIbHOCTH U Iiepe-
XOJI K KHOPMaJIbHOMY» IT0JIOBOMY Pa3MHOXEHHIO.

Takum 00pa3oM, TeTparIONIHbIE BUABI 3aBEPIIAIOT IHUKJI THOPHUIOTEHHOTO
(ceTuaroro) BUI00Opa30BaHMUs, IPUBOJIS K MOSBICHUIO HOBOTO CTA0MIBHO pPa3MHO-
»Karouierocst Bujia. BakHO OTMETUTB, YTO B IPOLIECCE TAKOTO BU000pa30BaHHUsI 110-
SIBJISIETCSI OOJIBIIOE KOJIMUECTBO JYIUTUIIMPOBAHHBIX TEHOB, YaCTh M3 KOTOPBIX Iepe-
CTaeT HECTH aJIAlITUBHYIO HArpy3Ky. OTO MOXET IPHUBECTH K 00Pa30BaHMIO T'€HOB
C HOBBIMH (DyHKLHMSIMH, J1aBasi TOJUYOK K OCBOCHHIO HOBBIX BHOBb 00Pa30BaBIIMXCS
9KoJIOrHYeCcKHX HUlll. Takoi npouecc (IOJHOreHOMHOE TYIUTMIIMPOBAHUE) HEOJHO-
KpaTHO OTMEYaJICs JJIsi MHOTHX TPYIIax MHOTOKJICTOYHBIX OPraHU3MOB, YTO MOKa-
3bIBACT, HACKOJIBKO OH BAXKEH JUISl X BBDKUBAHUSL.

Pabora BbImosiHEeHa 1pu nojaeprkke rpanta PODIU Ne 20-04-00918.

YCTHbIV Aoknag
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POCT, PASMEPbI, PENPOAYKUNA U UX TEOTPA®UYHECKASA
M3MEHYMBOCTb: PA3NINYUA MEXOY TPABAHOU
(RANA TEMPORARIA) W OCTPOMOPAOMU (R. ARVALIS)
NArywKAmMu

C.M. nNdnKoB

Brionornyeckun dakynsteT MOCKOBCKOro rocyjapCTBEHHOIO YHVBepcuTeTa
nmenn M.B. JlomoHocoBa, lyapkov@mail.ru

Growth, sizes, reproduction and their geographic variation: differences between
common (Rana temporaria) and moor (R. arvalis) frogs

S.M. Lyapkov

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; lyapkov@mail.ru

We studied the geographical variation of the body size, growth rate and reproductive charac-
teristics in Rana temporaria and R. arvalis. The habitats of studied populations differed greatly
in the duration of activity period, from 3.5 to 7 months. 1. In both species, compensation
for the short activity season was revealed in northern populations: a relatively high growth
rate after the 2nd and after the 3rd wintering. This compensation was more distinct in the
common frog. 2. This growth compensation is never complete, i.e. the absolute values of
annual increments are lower in populations with a shorter activity season. 3. A consequence
of this and an increase in population average age values is a nonlinear change in the aver-
age sizes of populations in both species as the duration of the activity season decreases.
4. Most likely, the main purpose of growth compensation is reaching sexual maturity at the
same age, i.e. at 4, 3 or (rarely) — at 2 years, despite the loss in size. 5. The direction of
the geographical variation of sexual differences in size is similar in the two species and is
more distinct in populations with a longer activity season. This trend is more apparent in
the moor frog, which may be due to the need to allocate more resources for reproduction in
females. 6. The same direction of changes in the two species was revealed as the duration
of the activity season decreased. 7. In both species, the high rate of annual growth rarely
competes with the increase in fertility and the relative clutch mass. 8. At the same time, in
the limits of observed body length, the moor frog has characteristics of its contribution to
reproduction, i.e. reproductive effort and relative clutch mass, are discretely higher than
those of the common frog.

W3zy4anu reorpaguyeckyro H3MEHYMBOCTh pa3MepoB, TEMIIOB POCTa M PENpo-
JYKTHBHBIX XapaKTEPUCTHUK JIByX BHUIOB OypbIX JISTYIIEK, C LIENbIO BBISIBUTH NPH-
YHHBI 1 MEXaHU3MbI (JOPMHUPOBAHMS PA3IHYMI 110 STHM HUCCIIEyeMbIM XapaKTepH-
CTHKaM MKy MOMYJISIHUIMHU M 9THMHU BHJIaMU. BbUIH M3y4eHbl NOMyJISIMN 000MX
BU10B 13 MuHckoi, bpsinckoit, MockoBckoit 1 KupoBckoit oOnacteil 1 HeCKOJIbKUX
paiionoB XaHTbl-MaHcHICKOro aBTOHOMHOT0 okpyra — Orpsl. TpaBsiHast naryui-
Ka OblIa Tak)Ke MpeJCTaBieHa B HAIIEM HCCIIC[OBAaHUN YHUKAJIBHOM MOIMyIsuen
CBepasIoBCKOM 00J. ¥ BO3HHUKIIEH B pe3ylibraTe MHTPOAYKLHH IOIYJISLIUel rora
Kamuarku; ocTpoMop/ast JIsryIka — HECKOJIbKHMH MOMYISIUsIMU YepHOOBUIECKO-
ro paiiona Kuesckoii 00:1. 1 nomyssueit npuropona Tomcka. MecToobuTaHus Bcex
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9THX MOMYJISNUN PAa3IUYAIOTCs 10 JTUTCIBHOCTH MEPHO/ia AKTHBHOCTH, KOTOPBIN
COCTaBJISLI OT 3.5 10 7 MecseB.

B nomyssiiusix U3 OOJBIIMHCTBA PETHOHOB OCHOBHBIM MAaTepPHAIOM OBLIU IO-
JIOBO3pEJIbIe 0COOM, COOpaHHBIC B MIEPHUOJ PA3MHOKCHHUS B HEPECTOBBIX BOJIOCMAX
win nobnu3octu. JlaHHBIC MO ATHM HOMYJSIUSAM BKIIFOYAIOT B ce0s pa3Mepsl U
BO3pACT IOJIOBO3PEIIBIX 0COOCH, a TakKe PEIPOIyKTHBHBIC XapaKTCPUCTUKH Ca-
MoK. B HekoTopbix peruonax (XMAO — FOrpa u CeepyioBckas o6i. u Kamuar-
Ka) JIATYIICK COOMpaJid B JICTHUMN TEPUO, MO3JHEC CE30HA Pa3MHOKCHUS, U ITH
JAHHBIC HCIIOJIB30BAJIU TOJILKO JUIS MOJYYCHUS] XapaKTePUCTHK pocTa. Bospact
0c00¢ii, BETUYMHBI C)KETOIHBIX MPUPOCTOB M CKOPOCTH ITHUX IMPUPOCTOB OLCHU-
BaJIUCh HAa OCHOBEC PACCUMTAHHBIX 3HAYCHHH JJIMHBI TEJIa HA OCHOBE IPOMEPOB
JIMHUHM 3UMOBOK Ha Cpe3aX TPyO4aThiX KOCTEH, T. €. IO JaHHBIM, IMOJIYYCHHBIM C
MTOMOIIBIO CKEJIETOXPOHOJIOTHH.

Pesynbrarhl vccne0BaHusI H3MEHYHBOCTH Pa3MEPOB M CKOPOCTH pocta. 1. Y
00OMX BHJIOB BBISIBIICHA KOMIICHCAIIUSI KOPOTKOTO CE30HA aKTUBHOCTHU B Ooliee ce-
BEPHBIX MOMYJISAIUSIX: CPABHUTEIBHO BBICOKAasl CKOPOCTh MPHUPOCTOB TOCiE 2-i U
mocine 3-i 3uMoBKHU. Takas KOMICHcaIUs 00Jice BhIpaKCHA Y TPABSIHOM JISATYIIKH.
2. DTa pocToBasi KOMIICHCAIIUSI HUKOT/Ia He ObIBACT MOJHOM, T. €. a0COJIIOTHBIC 3HA-
YCHHUS CXKETOIHBIX MMPUPOCTOB HUXKE B MOIMYJISAIHIX C 00JIee KOPOTKAM CE30HOM aK-
TUBHOCTH. 3. CJICICTBUEM 3TOTO M YBEIMYCHUS CPEIHUX IS OMYJISIUN 3HAYCHUI
BO3pacTa SIBISCTCS HEIMHCHHOE M3MEHEHHS CPEIHEIIONY/ISIIMOHHBIX Pa3MEPOB 110
Mepe COKpAIICHHUs JUTUTEIILHOCTU Ce30Ha akTuBHOCTH. 4. Hanboee BeposiTHO, Oc-
HOBHOC Ha3HAYCHUE POCTOBOM KOMIICHCAIIMH — JTOCTHXKCHHUE TIOJIOBOM 3PEIOCTH B
TaKOM € Bo3pacte, T.c. B 4, 3 win (pexe) — Jaxe B 2 rofa, Kak B 0oJiee F0KHBIX
MOMYJISIIMSX, HECMOTPS Ha MPOUTPHINI B pazmepax. 5. HampasieHHoCTh reorpadu-
YECKOM M3MEHYMBOCTH IOJIOBBIX Pa3jIMYMid MO pa3MepaM CXOIHA Y JBYX BUIOB U
MPOSIBJIICTCS B 00JIee CHIIBbHOM BBIPAYKEHHOCTH B MOIMYJISIIUAX € 00JIee [UTUTCIEHBIM
CE30HOM aKTHBHOCTH. DTa HANIPABJICHHOCTD BBIPAXKCHA CUIIBHEE Y OCTPOMOPIOH Jisi-
TYIIKH, YTO, BO3MOXKHO, CBSI3aHO C HEOOXOAMMOCTBIO Mepepacipe/esiiTh Ha PEIpo-
JYKIIAIO OOJIBIIE PECYPCOB Yy CAMOK.

Pe3ysbrarhl Mccae0BaHUs U3MCHUMBOCTH PEIIPOIYKTHBHBIX XapaKTCPUCTUK H
UX CBSI3M C pa3Mmepamiu. |. BrIsBiieHA OJMHAKOBAas HAMPaBICHHOCTh U3MCHCHUH Y
JIBYX BHUJIOB [0 MEpPE COKPAIICHUS JUIUTCIILHOCTU CE30HA aKTHBHOCTH. 2. Y 000mX
BHJIOB BBICOKAsI CKOPOCTh €)KCTOHBIX IPUPOCTOB CPABHUTEIIBHO PEIKO KOHKYPHPY-
€T C YBEIIMYCHUCM ILJIOJIOBUTOCTH U OTHOCHTEIIBHOM MACChI KITAKH. 3. MeKBHIOBBIC
pa3uyus B IUIOJOBUTOCTH M JUAMETPE SIMIl COOTBETCTBYIOT PA3JIMYUsAM B pa3mMepax
CaMOK JIByX BHJIOB. 4. Y OCTPOMOP/IOH JISTYIIKU C YBETHYCHUEM CPESTHIX 3HAYCHUI
JUIMHBI TEJIa U BO3PACTa TEMIIbl YBEIUUCHUS IUIOAOBUTOCTH CTAHOBSATCS HUKE. 5.
Bwmecre ¢ TeM, B auana3oHe HaOJFOIaeMBbIX 3HAYCHUH JITMHBI TEJa, Y OCTPOMOPIOH
JITYIIKHA XapaKTEPUCTHKH BKIIA/Ia B PEIPOAYKIIHUIO, T. €. PCIPOAYKTUBHOC YCHIIUC U
OTHOCHTEJIbHAS Macca KIIAJIKU, TUCKPETHO OOJIbIIIE, YeM Y TPABSHOU JISATYIIKH. DTO
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pasyinuue MeXly BUaMU MOXKHO CUUTATh IIPOSIBICHUEM KOMIICHCAIIMU CPAaBHUTEIb-
HO HEOOJIBIINX Pa3MEPOB OCTPOMOPJION JISTYIIIKH.

Paznnuust mo JuMHe Tena MEXy BHAAMHU HanOoJiee BEPOSITHO €CTh CIIC/ICTBHE
OIpaHWYEHUsI Pa3MEPOB y OCTPOMOP/IOH JIATYILIKH, TOI/Ia CPABHUTEIBHO OOJIBINON
BKJIQJ] B PENPOYKIIUIO U OoJiee KPYITHbIE pa3Mephl CaMIIOB, YeM CaMOK Y 3TOTO BUIa
— CIIEJICTBUSI TaKOr0 OrpaHWYeHUs. BO3MOXKHOM NMPUYMHOI TOTO OrpaHUYEHHS
MIPE/ICTABIISIFOTCS YCIIOBHS Ha3eMHOM 3MMOBKH BH/Ia, ITPU KOTOPBIX B3POCIIBIM OCO-
0sIM HEJb3s1 OBITH CIUIIKOM KPYIMHBIMUA U HEOOXOIMMO UMETh CPAaBHUTEIBHO 00JIb-
1I0#1 3amac pe3epBHBIX BEIIECTB.

YCTHbIV oknag

O KOPMOBbIX MPEANOYTEHUAX ALWEPUL MNPU
COAOEPXAHWUU X B TEPPAPUYME

P.M. MATOMEOOBA*, C.3. AIIUEBA, A.M. MATOMEJOBA

[arectaHckui rocygapcTBeHHbI yHuBepcuteT, Maxaykana; magomedova_rumina@list.ru

On the feeding preferences of lizards when they keep in the terrarium
R.M. Magomedova*, S.Z. Alieva, A.M. Magomedova

Dagestan State University; 367001 Makhachkala, M. Gadzhiyev str. 43 a;
magomedova_rumina@list.ru

The data on the feeding preferences of 4 species of lizards (Lacerta strigata, L. agilis,
Darevskia rudis and D. daghestanica) in the terrarium are given. The studies were carried
out in 2020-2021. As a result of the study, data were obtained on the feeding preferences
of sexually mature and juvenile individuals of four species of lizards in different periods
of activity when kept in a terrarium. We demonstrate that all four species of lizards give
preference to Nauphoeta cinerea and the larvae of Tenebrio molitor. Differences in feeding
preferences were not observed among the groups of different ages.

Jnst copeprKaHus MPECMBIKAIONIMXCS B TeppapruyMe HeoOX0MMO 3HaHUE Ono-
JIOTUH BUJIOB U 0coOeHHOcTel ux mutanus. B 2020-2021 1. HamMu ObUTH U3yYeHBI
BUJIOBBIE 1 BO3PACTHBIE KOPMOBBIE IPEINOYTCHHUSI YETHIPEX BUIOB SIIEPHIL: I10-
nocarast (Lacerta strigata), npeitkas (L. agilis), rpy3unckas (Darevskia rudis) u
narecranckas (D. daghestanica), conepxammxcsi B Teppapuyme. B kadectse kop-
Ma smepuiaM Ipeiarand MpamopHoro (Nauphoeta cinerea) M TypKECTaHCKO-
ro (Shelfordella tartara) TapakaHOB, JTUYUHOK ABYIISITHUCTOrO cBepuka (Gryllus
bimaculatus) n myunoro xpymaka (Tenebrio molitor). Slmepuil B3BeIIMBaIN 10 1
Trocsie KopMIIeHus Ha aneKTpoHHbBIX Becax (CAS PW-5Hax), a Takske OlleHUBAIIN BeC
TIPE/IIaraeMoro U HeCheAEHHOTO KopMa.

[Monocaras simepuia B Iepro/] aKTHBHOCTH TPEIIIOYUTAET MPAaMOPHOTO Tapa-
KaHa ¥ JIMYNHOK MYYHOTO XpYyIlaKka, B ChbeAEHHOM KOPME MX IPOIIEHTHOE COOTHO-
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meHue cootBeTcTBeHHO cocTaBnseT 80—-100 u 40-70%. MeHsbliee npeanoyTeHue
€10 OTJaBaJOCh TypKECTAaHCKOMY TapakaHy M JBYMSTHHCTOMY CBEPUYKY, YTO COOT-
BeTCTBEHHO cocTasisieT 30—55 n 5—15%. IpbITKas Aimepuna B nepuoj akTHBHOCTH
U3 IpeaiaraeMod MHIIH OTAAeT NPEANoYTeHUEe MPAMOPHOMY TapakaHy U JIMYWHKY
MYYHOTO XpyllaKa, UX COAEp’KaHHWe B ChEACHHOM KOPME COOTBETCTBEHHO COCTaB-
nsieT 45-70 u 45-60%, B MeHbIIelH CTENEeHU NOEAAI0TCS BYIISITHUCTBIN CBEPUOK U
TypkecTaHckuii Tapakan (25-30 n 30-50%, cooTBeTcTBEeHHO). JlarectaHckas siie-
pHLa B IEpHOJI AKTUBHOCTH B Ka4€CTBE I0EaEMOro 00BbEKTa PEIIOYUTACT JINUH-
HOK MYYHOTO XpylIllaka ¥ MPaMOpPHOTO TapakaHa, YTO COOTBETCTBEHHO COCTaBIISET
60-70 1 65-80%, mpakTHUECKU HE TIOEAAET TYPKECTAHCKOIO TapaKaHa U JABYISITHU-
ctoro cepuka (20-30 u 5-10%). ['py3uHCKas simiepuiia B IEpuo aKTHBHOCTH OT-
JlaeT MPEANOYTEHHE B IPAKTHYECKH PABHOM CTENEHH JINYMHKAM MYyYHOTO XpyIlaKa,
MPaMOPHOMY U TypKECTaHCKOMY TapakaHaMm, YTO B ITPOLIEHTHOM COOTHOILEHUH CO-
crapisier 80-90, 70-80 u 60—70 %, pu 3TOM, HE 3HAYUTEIHHO MOeast ABYISTHU-
croro cBepuka — 10-25%. Bce BubI sitepull B IEpHOJ] aKTHBHOCTH HauOoJIbLIee
MIPEANOYTECHHE OTAABAIM MPaMOPHOMY TapakaHy M JIMUMHKAM OOJIBIIOT0 My4YHOTO
Xpyllaka, HaMMEHbIIIee — JBYISITHUCTOMY CBEPUKY M TYPKECTaHCKOMY TapakaHy.

VY nonocaroii sepyibl HaMOONBIINI IPUPOCT MACCHI TeJla OTMEYEH B JIETHUN
niepuon (2.56 + 0.50 r), Hanmenbinniit — B Becennuit (1.49 + 0.40 1), y rpy3uHcKoi
stepuibl — (2.38 £ 0.30) 1 (0.13 £ 0.20) 1, COOTBETCTBEHHO. Y TPBITKOM SIICPHUITBI
HauOonpImi npupoct Habmonany jgeroM (4.35 + 0.20 r), HAMMEHBIINI — OCEHbIO
(1.43 £ 0.30 1), y marecranckoit simepuisl — (3.07 + 0.60) u (2.65 £+ 0.40) 1, coor-
BETCTBEHHO. V3yueHne KOPMOBBIX NPEIIIOYTEHHII PA3HOBO3PACTHBIX I'PYIIT SIIEPHIL
10Ka3aJ10, YTO Pa3In4nil HeT.

YCTHbIV Joknag
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AHATOMUA N PUNOTEHUA AJNTMHHOPBLINOIO
KPOKOOUNA, THORACOSAURUS BORISSIAKI
(CROCODYLIA: GAVIALOIDEA), U3 NMO3AHEIO MEJA
KPbIMA

E.B. MA3YP™, U.T. KY3bMWUH", B.A. TOMBOJIEBCKWNA2

'CaHkT-MeTepbyprckuin rocyaapCTBeHHbI YHUBEPCUTET, *mazur_gesha@yahoo.com

2Hay4HO-NpaKkTUYEeCKUI KIMHUYECKMI LLEHTP ANArHOCTUKM U TENEMEANLMHCKUX TEXHOMOrniA

[enapTameHTa 3apaBooxpaHeHusi ropoaa Mocksbl

Anatomy and phylogeny of the long-snouted crocodile, Thoracosaurus borissiaki
(Crocodylia: Gavialoidea) from the Late Cretaceous of Crimea

E.V. Mazur™, I.T. Kuzmin', V.A. Gombolevskiy?

'St. Petersburg State University; 199034 St. Petersburg, Universitetskaya nab. 7/9;
*mazur_gesha@yahoo.com

2Research and Practical Clinical Center of Diagnostics and Telemedicine Technologies;
127051 Moscow, Petrovka str. 24

Crocodiles are a group of large predatory reptiles, represented by three modern super-
families (Alligatoroidea, Crocodyloidea, Gavialoidea) and a number of extinct forms. The
key problem in understanding the phylogenetic relationships and evolution of crocodiles is
the conflict of morphological and molecular data. To resolve this conflict, it is necessary to
study the anatomy of basal representatives of the clade. This work is devoted to a detailed
anatomical description of a basal gavialoid Thoracosaurus borissiaki, known from limestones
of Crimea (72—66 mya). «Thoracosaurs» currently include two genera, Eothoracosaurus and
Thoracosaurus, and several still unnamed forms found in the marine and coastal sediments.
The material on T. borissiaki was studied using CT and 3D modeling, which made it possible
to make a complete reconstruction of the skull and a morphological description. The taxon
was encoded into a taxon-character matrix for a subsequent clarification of its phylogenetic
position. According to the results of phylogenetic analysis, T. borissiaki is a basal gavia-
loid closely related to other «thoracosaurs». Several unique features are characteristic of
T. borissiaki, Tomistoma, and Gavialis among crocodiles. The presence of common unique
traits indicates the possible close relationship of these taxa within the Longirostres clade
supporting the molecular hypothesis of the phylogenetic relationships of Crocodylia. The
study was supported by the Russian Science Foundation (project 19-14-00020).

Kpoxomuisl (Crocodylia) — rpymma KpynHBIX HOJXYBOAHBIX XUIIHBIX PENTH-

JIMH, Tpe/icTaBIeHHass TpeMsi COBpeMeHHbIMH HajcemeirictBamu (Alligatoroidea,
Crocodyloidea, Gavialoidea) u psimom BeiMepmiux ¢opm. [aBHOH mpoOiemoin
B MOHUMAaHUH (HUIOTCHETHUCCKUX CBSI3CH M JBOIIOIMH KPOKOIUIOB SIBISICTCS
KOHOGIUKT MOP(HOTIOTHYCCKUX M MOJCKYJISIPHBIX NAHHBIX: MAICOHTOIOTHYCCKUE
HAXOJKH M MOJCKY/SIPHBIC Yachl MOKA3BIBAIOT Pa3HOE BPEMs MPOUCXOKICHUS U
JIMBEPTEHIMU TPEX COBPEMEHHBIX BETBEHl, a THIOTE3bl POICTBEHHBIX OTHOIICHUI
BHyTpu Crocodylia (B 4aCTHOCTH, POACTBCHHBIC CBSI3H JBYX JIMHHOPBLIBIX KPO-
KOJTUJIOB TaHT'CKOTO raBuana, Gavialis gangeticus, v TOXKHOTO raBuana, Tomistoma
schlegelii) nanpsiMylo 3aBHCAT OT XapakTepa MCHOJIb3yeMbIX NaHHbIX. Jlis pas-
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pelIeHHsI ATOTO KOH(IIUKTA HE0OX0IMMO U3YYHUTh aHATOMHUIO 0a3aIbHBIX IIpe/ICTa-
BUTEJEH KIIaJbl.

JlanHast paboTa rocasiiieHa moJpoOHOMY aHATOMHYECKOMY OIMCAHUIO OTHOTO
n3 OazanbHbIX npeacrasurencii Gavialoidea — Thoracosaurus borissiaki, n3Bect-
HOTO M3 U3BECTHIKOB MaacTPUXTCKOro sipyca MHkepmaHckux kameHosnoMeH Kpbiva
(~ 72—66 muH net). Ha cerogusnuii 1eHs HeMOHOMIIETHUECKAS TPYIITA «TOPAKO-
3aBpbI» BKJIIOYAET B ceds Ba pona — Eothoracosaurus v Thoracosaurus, a Takxe
HECKOJIBKO €llle HEHa3BaHHBIX ()OPM, HAHICHHBIX B MOPCKUX U MPHOPEKHBIX OTIIO-
xenusix EBporibl, CeBepHoit u LleHTpanbHoii AMepuk u ceBepHOit Adprku. OnHako
13-32 OTCYTCTBHUS MOJPOOHBIX aHATOMHUUECKUX OMMCAHUN BHJIOB TAKCOHOMHYECKHN
CTaTyC BCEX CBPONCHCKUX HAXOMOK TpeOyeT npoBepku. Marepuan nio 1. borissiaki
OBbUT M3yUYeH C MCIOJIb30BAHHMEM COBPEMEHHBIX METO/I0B — KOMITBIOTEPHON TOMO-
rpaguu U TPEXMEPHOI0 MOJEIMPOBAHMS, YTO IO3BOJIMIIO CO3/aTh TPEXMEPHYIO
MOJIEJb OT/JEIBHBIX KOCTEH, PEKOHCTPYHPOBATh LEJIbIil Yepen U Ha ero OCHOBAaHUHU
cnenarb Mopdosornieckoe onrcanue. [locne TakcoH ObUT BIEPBBIE 3aKOANPOBAH B
TaKCOH-IIPU3HAKOBYIO0 MATPHUILy JJIsI TOCIEIYIOIEr0 BBISICHEHHUS €ro (hHIOreHETH-
yeckoro nosioxkenus. [1o pesynasraram (uiioreHeTnuyeckoro ananusa 7 horacosaurus
borissiaki sBnsercst Oa3aJibHBIM TaBHAJIOMJIOM, OJIIM3KOPOJCTBEHHBIM K IPYTHM
«Topako3zaBpam». B xozme mccienoBaHusi ObUTH BBISBICHBI YHUKAIbHBIC TIPH3HAKA
(cunbHO BBICTYHAOLIME Ha OOKOBYIO CTEHKY IEPEIHEYIIHBIE 1 OCHOBHAsI KJIMHO-
BUJIHAS KOCTH, KOPOTKHE IEpeIHHE OTPOCTKH OOKOBBIX KIMHOBMIHBIX KOCTEH),
xapaktepHbie s 1. borissiaki, Tomistoma u Gavialis cpeau kpokomuioB. Hamu-
Yyue OOLIMX YHUKAJIbHBIX ITPU3HAKOB CBUIETEILCTBYET O BO3MOXHBIX OJIM3KUX POJ-
CTBEHHBIX CBSI3SX 9THX TaKCOHOB B Ipezeiax kiajasl Longirostres. Takum oOpazom,
oApoOHOE M3yUeHHE aHaTOMHUM OazanbHOro raBuanionna 1. borissiaki cBuneTenb-
CTBYET B I0JIb3y MOJICKYJISIPHOU TUIoTe3bl puitorenernueckux cesazei Crocodylia.

HUccnenoBanue BoinonaHeHo npu noajaepxkke PH®, rpant 19-14-00020.

YCTHbIV Aoknag
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OMUCAHUE OTAEJIbHbIX CITYYAEB HEOBbIYHbIX
®OPM PENMPOAYKTUBHOIO NOBEAEHNA NBYX BUAOB
nono3oB (AAJIbHUN BOCTOK, POCCUA)

WN.B. MACITIOBA™, H.E. NOXWUNIOK?, C.B. KOHAPALLEB?, 1. KOHOPALLUEBA®

'denepanbHbIfi HAyYHbI LEHTP GropasHoobpasnst HazemMHoln 61MoTbl BocTouHon Asun
[OBO PAH, BnagmsocTok; *irinarana@yandex.ru

2CpepHssi oblieobpasoBatenbHast wkona Ne 2, KameHb-Pbi6onos; pohilyuk_nikita@mail.ru

SHauwvoHanbHbI HayYHbI LEeHTP Mopckon 6uonorum nmenn A. B. XKupmyHckoro IBO PAH,
BnaguBocTok

The description of the particular cases of unusual reproductive behavior in two species
of rat snakes (Far East, Russia)

I.V. Maslova', N.E. Pokhilyuk?, S.V. Kondrashev?, L.G. Kondrasheva®

'Federal Scientific Centre of the East Asia Terrestrial Biodiversity FEB RAS, 690022
Vladivostok, Prospect 100-letya 159; *irinarana@yandex.ru

2Municipal State-Funded Educational Institution — School Ne 2, 692682 Kamen’-Rybolov,
Mira str. 33; pohilyuk_nikita@mail.ru

3A. V. Zhirmunsky National Scientific Center of Marine Biology Far Eastern Branch, Russian
Academy of Sciences, 690041 Vladivostok, Palchevskogo str. 17

For the first time the copulation between Elaphe schrenckii (Strauch, 1873) was recorded
to take place on a vertical surface, on a tree. Two E. schrenckii were found in a nest box
for birds placed on a trunk of a pine tree located in the yard of a private home (Tigrovoy
Village, Partizansky Urban Okrug, Primorsky Territory, Russia). On May 31, 2015, the snakes
emerged from their shelter and began copulating at 11 a. m. The mating took place on a
branching of the tree, approximately 7 m above the ground. It lasted for ca. 20 minutes while
most of snake bodies were hanging down without any support. This observation shows that
E. schrenckii can have variable forms of reproductive behavior. Therefore, they are able to
copulate not only on their regular mating sites, but also in random places, including vertical
surfaces (trees). The first record of Oocatochus rufodorsatus (Cantor, 1842) late summer
mating for the Russian Far East was taken on August 31, 2020, on the western shore of
Lake Khanka. At 14 p. m. two specimens of O. rufodorsatus were found copulating while
one more male was trying to join them. The mating occurred on the bouderline between the
abandoned rail-road gravel embankment and the adjoining bushes.

PenponykTuBHOE MOBeneHHE amypckoro 1momnosa, Elaphe schrenckii (Strauch,
1873), nzydeHo J0cTaTogHO Xopotro. M3BecTHO, 9YTO B KaUeCTBE MECT CIIapUBAHU
9TOT BHJ MCIIOJIB3YET MOCTOSHHBIE IIOJIOBBIE TOUKMY, KOTOPbIE NMPEACTABISIOT CO-
6011 HeOOIbIIINE, TOCTATOYHO OTKPHITHIE YYaCTKU Ha JICCHBIX OIYIIKAaX M MOJISTHAX,
Ha KAaMEHHCTHIX Oeperax JIeCHbIX BogoeMoB H T. 1. ([lynaes, Opnosa, 2017; Kopot-
koB, 1985; Tarupona, 2009; Lee, Park, 2011). B oTnenpHBIX ciydasx crapuBaHUC
E. schrenckii nabmonanach Ha IJIOCKUX KPBIIIaX XO3SHCTBEHHBIX TOCTPOEK (JINYH.
coo6m. B. I. Kammna). Ho MbI He 00HapyXWiIH, HU B IUTEPATypPHBIX HCTOUYHHUKAX,
HU BO BpeMsI IIPOBE/ICHHSI COOCTBEHHBIX MHOTOJIETHUX ITOJIEBBIX PadoT, (haKTOB KO-
mynsinuau E. schrenckii Ha BepTHKANBHBIX MOBepXHOCTSX. B 2015 1. B ¢. Turposoit
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(ITaprusanckuii ropoackoii okpyr, Ilpumopckwuii kpaii, Poccus), pacrionokeHHOM B
30HE TOPHBIX KeIPOBO-LIIMPOKOJIMCTBEHHBIX JIECOB, OblIa BIEpBbIC 3a(UKCHpPOBa-
Ha HOBast opMa penpopyKTUBHOTO noBeaeHus E. schrenckii. Ha okpanne cena Ha
y4JacTKe YacTHOTO J0Ma IPOU3PacTajo JIBE COCHbI OOBIKHOBEHHBIX (Pinus silvestris
L.). Bo Bpemst HaOironeHus 5T0 ObUTH yXKe OOJIbIINEe JePEeBbsi BEICOTOU 110 15 M ¢
auameTpoMm crBosia 6osee 0.25 M. Ha cTBOJ O/1HOM M3 COCEH Ha BBICOTE OKOJIO 6 M
OBUT TPUKPEIUIEH CKBOPEYHUK, B KOTOPOM HECKOJIBKO JICT TIOJPSIJ] CKBOPLBI (Sturnus
cineraceus Temminck, 1835) BeiBonmiu nTeHnoB. Becunoit 2015 1. oHu Takke 3ace-
JIWINCH B CKBOpeUHUK. I1epBblii pa3 B3pOoCIblil aMypCKHiA 110103, BBINISAIBIBAIOIINI
13 BXOJHOTO OTBEPCTHUSI B CKBOpeuHHKe OblT 3amedeH BeduepoM 30 mas 2015 r. Ha
ClIelyIOLIMH JIeHb, okoito 11 yacoB yTpa E. schrenckii Bbuie3 N3 CKBOPEUHHKA U MO~
HSUICS TIO CTBOJTY COCHBI Ha 1 M BbIlIe. Uepe3 HECKOIIbKO MUHYT OTTY/A YK€ ITOSIBUJICS
BTOPOW aMypCKHUH 110JI03 U JIBUHYJICS BCiea 3a nepBbiM. OHM BCTPETHIMCH Ha pas-
BIJIKE BETOK, TOJIIIIMHA KOTOPBIX HE IpeBbiliaia 4—5 cM. bonbias gacth Tena mo-
JI030B HaxXo/uiIack Ha Becy, 0e3 ornopsl. Havyancs nponecce ciapuBanusi. OH npojod-
xajcst okosto 20 MHH., HECMOTPsI Ha KpaliHe HeyloOHOe ISl 3Mei MECTO BCTPEUH.
3MeHn HEeCKOJIBKO pa3 HauYMHAIIM COCKaJIb3bIBATh MO CTBOJIY BHU3, HO YICPKUBAJIIChH
3a BETKHM B rociieHuid MoMeHT. [Iporiecc komyisiun ObLI 3acHAT Ha (JOTO M BUAEO.
[To 3aBepmenuto ciapuBanust oda E. schrenckii ckpbutich B ckBopeunuke. [1o Ha-
LIMM HaOJIOICHHSIM OJTHA U3 3MeH ocTaBajiack B ckBopeuHuke emie 3—4 nHs. CKkBop-
usl B 2015 . Ha MecTe JaHHOTO 'HE3JJ0BaHMs OOJIbIIE HE MOSIBISUINCH. Bo3MOXHO,
YTO B3POCIIBIC NITHIIBI OBIIM Che/IEHBI BMECTE C IOTOMCTBOM. B mocienytomniye rojst
E. schrenckii B ckBopeuHuke He (PUKCHPOBAJIKCH, TAK KaK X035€Ba y4acTKa YCTaHO-
BIJIM BOKPYT CTBOJIA COCHBI METAJUTMUECKUH JINCT ISl 3alUTHI OT 3MEH.

Takum 00pa3zom, MOJKHO MIPEAIIONOKHTE, 4TO y E. schrenckii umeetcs Gonblie
BapUaHTOB PENPOITYKTUBHOIO TIOBEJCHNUS, YEM ITPEAIIOIIarajoch paHblile, U OHU MO-
T'YT CIIapUBATHCS HE TOJIBKO HA TIOCTOSIHHBIX «IIOJIOBBIX TOYKAX», HO M B CIIy4alHbIX
MECTax, BKJIIOUas PAacIIojIOKEHHbIE HA BEPTHKAJIBHBIX TOBEPXHOCTSX (Ha IEPEBBIX).

Bynyun mOMKHIOTEPMHBIMH KUBOTHBIMH, 3MEH B YMEPEHHBIX PEIMOHAX U BbI-
COKOTOPHBIX TPONNYECKUX YCIOBUSX JOJDKHBI KOPPEKTHPOBATH CBOIO PEIIPOYKTHB-
HYI0 OMOJIOTHIO, YTOOBI PAa3MHOMKATHCSI B TO BPEMsl, KOTOPOE OITUMAJILHO JUISI BEDKH-
Banwus moromcria (Aldridge et al., 2020). OgHO#t U3 penpoOLyKTUBHBIX CTPATEruii siB-
JISIeTCs OTIOJIHUTENILHOE CIIApUBAHKE B ITO3/THEJICTHEE MIIM OCEHHEE BPEMsI, KOTOPOE
oTMeuaeTcs JIJIsl MHOTHX BHIOB 3Mmeit ([lynaes, Opiosa, 2017; Mamet, Kudryavtsev,
1997; TabauuiuH, 3aBbsuios, 2000; Aldridge, Duvall, 2002; Graham, 2006; Koo et
al., 2018; Rugiero et al., 2000 u apyrue). s kpacHOCIHHHOTO 1101032, Qocatochus
rufodorsatus (Cantor, 1842), nogo6Has ctparterus 0bu1a 3aUKCUPOBaHA TOJIBKO IPU
conepxanun B HeBodie (Steehouder, 1992). 31 aBrycra 2020 1. Bo Bpemst IpOBEICHUS
MapIIpyTHOTO y4eTa Ha 3arajHoM nodepexbe 03. XaHka (XaHkalckuii paiioH, [1pu-
Mopckuil kpait) mbl otMetwn Tpu O. rufodorsatus. JIBe 0coOH KOITYJTIHPOBAIH, U
ellle O/IMH caMel] IBITAJICS MPUCOSANHHUTRCS K CrlapuBaHmio. Bpems ¢pukcarym — 14

180



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

HacCoB. KpaCHOCHI/IHHLIe IOJIO3bI JICXKAJIKM Ha I'paHule FpaBHﬁHOﬁ OTCBIIIKHA 336p0-
[IEHHOH JKeJIe3HON J0pOTru U 3apocneﬁ TpaBbl U KYCTApHUKOB. ,Z[aHHaH HaXo/IKa I10-
Ka3bIBACT BBICOKYIO MJIACTUIHOCTD 0. rufodorsatus B pCTIPOAYKTUBHOM IMOBEACHUU.

CTeHoBoe coobLieHne

PEMNPOAYKTUBHAA BNONOIUA XABbl BYJIAHXE,
BUFOTES BOULENGERI (LATASTE, 1879),
B IABOPATOPHbIX YCNOBUAX

K.A. MATYLLKUHA*, A.A. LUINATUHA, A.A. KWOOB

Poccuinckun rocygapcTBeHHbIn arpapHbin yHuepeutetT — MCXA umenmn K.A. Tumnpssesa,
Mocksa; *matushkinaka@gmail.com

Reproductive biology of the Boulengers’ toad, Bufotes boulengeri (Lataste, 1879) in
laboratory conditions

K.A. Matushkina*, A.A. Shpagina, A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *matushkinaka@gmail.com

The article provides data about the reproductive biology of the African green toad, Bufotes
boulengeri. Animals bred in captivity began to reproduce after the second overwintering.
The fertility of females at the age of two years varied from 1767 to 3141 eggs, and three-
year-old ones — from 2192 to 3734 eggs. The clutches were represented by a single-row
or double-row cords. Incubation lasted from 3 to 6 days. The pre-larvae at hatching had a
total length from 2.3 to 5.9 mm. The larvae began to feed exogenously at 2—4 days after
hatching with a body length of 2.2—4.7 mm, a tail length of 2.2-6,2. The duration of em-
bryogenesis from egg laying to the exogenous feeding ranged from 5 to 9 days. The total
duration of juvenile development ranged from 50 to 78 days from egg laying to the complete
tail reduction. The body length of the juveniles was 11-19 mm, the mass was 0.1-0.8 g
after the metamorphosis.

JlnurensHOE BpeMsi CYMTANH, YTO ceBepHYI0 AQpHKy HacelseT LeHTPaIbHbINA
npejcTaBuTeNb pona Bufotes Rafinesque, 1815 — 3enenas xaba, Bufotes viridis
(Laurenti, 1768), oqHako B pe3ynbraTe MHOTOYMCICHHBIX TaKCOHOMHYECKHX pe-
BU3MIT ObUIA JJOKa3aHA BHUJOBAasl CAMOCTOSTEIILHOCTD ka0, HACENSIoIUX MapoKKo,
Amxup, Tynuc, Jlusuro u Eruner (Stock et al., 2006). CeBepoadpukanckas xada,
win xaba bynanxe, Bufotes boulengeri (Lataste, 1879), HacensieT OTHOCUTEIHHO
3acylnuIMBble OTKpbIThIe anamadTsl (Beukema et al., 2013), Bctpeuaercst B Jiec-
HBIX pailoHax, KyCTapHUKax, CyXHX JIyrax, HOJIyIyCThIHSIX U MycThIHAX (Martinez-
Solano et al., 2015), HepeKo UCIIONB3Ys ISl PA3MHOKEHUS COJIOHOBATHIC BOJIOEMBI
(Hopkins, Brodie, 2015). HecMoTpst Ha OCTaTOUHYIO YCTOMYMBOCTB JIaHHOTO BHUJIA
K aHTPOIIOTCHHBIM U3MEHEHUSIM, YHCIIEHHOCTD ero 3aMeTHo cHmxkaetcs (Reques et
al., 2013). B Hactosmiee BpeMsi B paMKax BHJA BBIACISIOT JBa MOJBHIA: HOMHHA-
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TUBHBIH, B. boulengeri boulengeri, mpoko pacnpoctpaneHHbll B CeBepHOU Ad-
puke, u B. boulengeri siculus, 00Hapy»KEHHBIN TOJBKO HA MTAJBSHCKUX OCTPOBAaX
(Dufresnes et al., 2019).

HecmoTpst Ha 3HaUUTENBHOE pacHIMPEHHE MMPEACTaBICHNI O TAKCOHOMUH, (H-
JIOTEHUH W (uioreorpaduu 3eyeHbIX kad B nocieauue roasl (JInTBuHUYK u 1p.,
20006, 2012; bopkuH, JlutBuHuyk, 2013; Stdck et al., 2005, 2006; Dufresnes et al.,
2019), cBeaenust 00 UX HKOJIOTMU U PENPOAYKTUBHON OMOJIOTHUH HOCSAT OTPHIBOY-
HBIN XapakTep U TpeOyIOT AOMOIHHUTENIBHBIX UCCICAOBAHUI. DTO 00YCIOBIEHO KaK
TPYAHOAOCTYITHOCTBHIO PallOHOB PACIPOCTPAHEHUS OT/IECIBHBIX BUIOB, TaK U CIIOXK-
HOCTBIO MX BHJIOBOH MAEGHTH(UKAINYU B MOJNEBBIX yCIOBUIX. Takum oOpaszoM, co-
JIep’KaHKue U pa3Be/IeHNe 36MHOBOHBIX B UCKYCCTBEHHBIX YCIIOBHUSIX HOPOH Ipeo-
CTaBJISIET SIUHCTBEHHYIO JJOCTYIHYIO BOBMO)KHOCTh X M3YYEHUsS M IIEPCHEKTUBHO
st ux coxpanenus (PaunT, 2004).

B nanHol pabote mpeacTaBieHbl CBEJICHNSI O Pa3MHOKEHUH ceBepoadprKaH-
CKOH 7ka0bl B Ta0OPaTOPHBIX YCIOBUSX.

Pabory ocymiecTBisin B 1a00paTopHOM KaOMHETE 300KYJIBTYPHI Kadeaphl 30-
onoruu PTAY — MCXA umenu K. A. Tumupssesa B nepuoa ¢ 2019 o 2021 rr.

Marepuasaom aJisl UCCIEA0BAHUS MOCTYKUIIM B3pOCIIbIE jKa0bl JJabOpaTopHOTO
pa3Be/ieHus], TIOJTyYeHHBIE OT IpuBe3eHHbIX U3 Ernnra (Marymkuna u ip., 2020). B
paboTe aHAIM3UPOBAIN PENPOAYKTHBHBIC TOKA3aTEH TPOU3BOIUTENICH B BO3pACTE
JIBYX H TPEX JIET.

CozneprkaHue 1 pa3BeieHHEe OCYLIECTBIISUIN 110 METO/IMKE, OTpaboTaHHOW paHee
JUIsL IPYTUX mpescTaButeneld pona Bufotes (Kunos u ap., 2016; Marymikuna u ap.,
2017; Matushkina et al., 2020). BriepBbie MOJIOIb UCIIOJIE30BAJIA B PA3MHOXKCHUU B
BO3pacTe 2 JeT.

Jnst ecTeCTBEHHOM CTUMYJISILIUKM Pa3MHOXKEHHS dKMBOTHBIM YCTPauBaJIN UCKYC-
CTBEHHYIO 3UMOBKY IpojonkuTensHocThio 10 Henens B 2019-2020 rr. u 9 Henenb
B 20202021 rr. Cpennsisi Temneparypa B nepuoj rudepHanun cocrasisuia 13 °C n
9 °C. 3a nepro 3MMOBKHM CaMKH B BO3pacTe JABYX JIET TepsUIH okoyio 6.5% macchl,
B TpexJIeTHEM Bo3pacTe — Takxke 6.5%. [Torepu maccsl camioB coctaBuiau 13.0 u
4.0%, COOTBETCTBEHHO.

[Tocre neprona 3uMHeN TnOepHaNNK Kab MOMEIaI B HEPECTOBbIE KOHTEHHE-
pol. [l 1OMOMTHUTENBHOM CTUMYJISIIMK Pa3MHOKEHHST TPUMEHSUIN CHHTETUYECKUH
aHaJsor JonedeprHa — cypgaroH. 3a meproJ; HepecTa caMKH B BO3pacTe JBYX U
Tpex neT tepsui B Macce 10.0 u 15.0 % cooTBeTCTBEHHO, B TO BpeMsl KaKk Macca
camIl0B yBeiauuuBanach Ha 7.0% B aBa roga u Ha 1.0% B Tpu rona.

B niepBbIit ce30H pa3MHOXKEHHSI MBI OTMEUAJIN 00pa30BaHUE aMIUIEKCyca MOcIe
niepBoii (50%) u Tpetbei (50%) ropMOHAIEHON HHBEKIMH, a BO BTOPOH Mocie nep-
Boit (50%), u Bropoi (50%) HHBEKITUH.

KonnuecTBo suI| B KNajkax AByXJETHUX CaMOK B CpeJlHEM cOCTaBWJIO 1767—
3141 (2443.8 + 416.83) mryk. Bo BTopoii ce30H pa3MHOXKEHHSI IJIOIOBUTOCTh Ca-
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MOK ObUTa He3HAUuTEIbHO BhIme 2192-3734 (3039.5 £+ 194.85) mTyk, oHaKO CTa-
TUCTHYCCKUX PA3IMUYUil TUIOMOBUTOCTH B MEPBBIN U BTOPOU CE30HBI PA3MHOXKCHUS
BBISBIICHO HE ObUI0. Kitaaku ObUIM MPEACTaBICHBI OJHOPSIHBIMU IITHYPAMHU.

B niepBoM ce30HE pa3BUTHE OT HKPOMETAHHUS J0 BBIXOJA MPEIITUUNHOK IPOIO0I-
)KaJIOCh OT TPEX JO0 ISITH CYTOK, BO BTOPOM — OT Tpex Jio mmectH. OOmas JnHa
MpeUIMIMHOK coctaBmwia 3.1-5.9 (4.6 = 0.08) MM B mepBsIii rox, 2.3-5.1 (3.5 £
0.04) MM — BoO BTOpOi#i. yIMTenbHOCTS IMOpPHOTEHE3a OT OTKJIAJIKU SUIT JI0 Havyalia
MUTaHUS COCTABJISUIA OT ISITH IO JICBSTH CYTOK B TIEPBOM CE30HE U OT IIECTH 1O
13 — Bo BropoMm. IIpu mepexojic Ha IK30I€HHOE MUTAHUC JTUUUHKU MUMEIH JUTUHY
tena 2.2-4.3 (3.5 £ 0.06) mm, xBocta — 2.2-5.9 (4.3 + 0.12) MM B niepBbIi CE30H, a
BO BrOoport — 2.6—4.7 (3.6 + 0.04) mm u 3.5-6.2 (5.1 £ 0.06) MM, COOTBETCTBEHHO.

OO01as [UIUTEIILHOCTh PAa3BUTUSI MOJIOJH OT OTKJIAJKHU SUI[ 10 TOJTHOM pPeayK-
LMK XBOCTa cocTaBmwiia oT 56 10 78 cyTok B mnepBoM ce3oHe U oT 50 1o 67 cyTok
— BO BrOpoM. JlyimHa Tena mojoau coctaBmia 11.0-17.1 (13.8 + 0.23) mm, macca
— 0.13-0.50 (80.31 + 0 02) T B MEpBBIi TOI, BO BTOPOU TOJ JUTMHA TEJla COCTABUIIA
11-19 (14.8 £0.21) mm, macca— 0.1-0.8 (0.37 £ 0.02) ©.

HaOonaemple HaMK TOKa3aTesld IUIOJOBUTOCTH >kad JlabopaTtopHOro pasBe-
JICHUST OBUTH HIKE, YEM Y MPUPOJHBIX )KUBOTHBIX B UCKYCCTBCHHBIX YCIOBUSIX —
30694378 sun (MarymkuHa u 11p., 2020) u ¢pukcupyemsix B npupoxe — 10000—
20000 sturr (Schleich et al., 1996). BeposiTHO, HEBBICOKHE TOKA3aTEIH TUIOOBUTO-
CTH, TTOJTyYCHHBIC HAMH, MOXKHO OOBSICHUTH BO3PACTOM, TIOCKOJIbKY, KAK OTMEYAIIOCh
panee, ceBepoadpHrKaHCKas kaba — IOJTOXKHUBYIIMH BU, JJIUTEIBLHOE BPEMs CO-
XPaHSIOMIUN PEIPOIYKTUBHYIO aKTUBHOCTb.

CTeHoBoe coobLieHne
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NCMNOJIb3OBAHUE TYPKECTAHCKOI'O (SHELFORDELLA
LATERALIS) W MPAMOPHOI'O (NAUPHOETA CINEREA)
TAPAKAHOB B KOPMJIEHUN BATYPCKOMW XABbI
(BUFOTES BATURAE)

K.A. MATYLWWKUHA*, A.O. HEBEPOBA

Poccuiicknin rocynapcTBeHHbIN arpapHbiin yHuepeutetr — MCXA umenn K.A. Tumnpsisesa,
Mocksa; *matushkinaka@gmail.com

The use of Turkestan (Shelfordella lateralis) and Marble (Nauphoeta cinerea) cock-
roaches in feeding the Batur toad (Bufotes baturae)

K.A. Matushkina*, A.O. Neverova

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *matushkinaka@gmail.com

The article discusses the effectiveness of using Marble and Turkestan cockroaches for
feeding the Batur toad in laboratory conditions. For 44 months of the study, the survival
rate in the group fed on the Turkestan cockroach was 66.7 %, and in the group fed on the
Marble cockroach 80%. The toads fed on the Turkestan cockroach reliably outperformed
their competitors from 5 weeks until the end of the experiment. Fecundity of females fed on
the Turkestan cockroach was higher.

B mocnennue necaTuaeTHs 36 MHOBOIHBIE BCE Yallle CTAHOBATCS 00BEKTAMH 30-
OKYJIBTYPBL. DTO CBSA3aHO C HAPACTAIOIIEH MOIMYJISIPHOCTBIO TEPPAPUYMHUCTHUKH, TIPH-
BJICKATEIIEHOCTHI0 36MHOBOAHBIX KakK J1a0OpaTOPHBIX OOBEKTOB, HEOOXOAMMOCTHIO
COXpaHEHHUS BUIOB C COKpamiaromeiics guciaeHHocThio (PmunaTt, 2004), a Takke
CJIO)KHOCTBIO M3yUYCHHUS OT/JICIbHBIX ACTIEKTOB X OHOJIOTHHU B IIPUPOJIE.

3HAUNTENBHBIA 00BEM 3HAHHUNW 00 DSKOJOTMH OTIEIBHBIX BHIOB IIOMOTAET
YCIIEIIHO BBOIUTH UX B KyJbTypy. Ha cerousinuii 1eHb pa3paboTaHbl TEXHOIOTHH
comeprkaHus B Bocmpomn3BoacTBa MEHOTHX BuA0B (Kumos, 2011; Kumos u mp., 2014;
Kunog, 2017; Marymkuaa, Kunos, Marymkuna, 2017; Matymkuna, 2019; Bradley
et al., 2000; Claire et al., 2005; Browne, 2009; Poole, 2012; Kidov et al., 2014;
Civiello et al., 2018; Matushkina et al., 2020).

OjiHaKo 0 CHX MOP BOIPOCHI, CBSI3aHHBIE C KOPMIICHHEM 3€MHOBOJIHBIX OCTa-
FOTCSI MQJIOU3Yy4YeHHBIMH. B TpHposie paluoH MX 4Ype3BbIUAHO pa3HOOOpaseH, B
TO BpeMsl KaK B MCKYCCTBEHHBIX YCIOBHUSIX JXMBOTHBIX, KaK IPABHJIO, COIEPXKAT HA
OITHOOOPA3HOH IHeTe, N3-3a Yero 3a4acTyi0 BOSHHUKAET Ae(PHUIINT HEOOXOAMMEIX Be-
LIECTB, KOTOPBII HETAaTHBHO CKA3bIBACTCS HA 3I0POBBE M PEIPOJAYKTHBHOM YCIEXe
*UBOTHBIX (McWilliams, 2008). B xopMiIeHHN 36MHOBOIHBIX HCIIOIB3YIOT 3HAYH-
TEJIbHOE KOJIMYECTBO OECIIO3BOHOUHBIX, PA3BOAMMBIX B KYJIBTYpPE, OJHAKO MOAOOD
KOPMOB SIBJISIETCSI TPEUMYILECTBEHHO JIS/lyKTUBHBIM U UHTYUTUBHBIM, & HaJISKHBIX
U JIOCTOBEPHBIX MCCIIEOBAHHUMN, MOATBEPIKIAIOUIMX ATOT BBIOOD, MPAKTHUECKH HET
(McWilliams, 2008).
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B ar1oii pabore MBI IMPEANPUHSUIH TOIBITKY OLEHUTh BO3MOXKHOCTH HCIIOJb-
30BaHus MpamopHoro, Nauphoeta cinerea (Olivier, 1789), u TypKecTaHCKOTO,
Shelfordella lateralis (Adelung, 1910), TapakaHoB IUTsl BeIpaluBaHus OaTypCKOH
Kaobl.

JlaHHBIC KOPMOBBIE OOBEKTHI OBLUTH BHIOPAHBI KaK JIOCTYITHBIE B IIPOJIAXKE, JIETKO
pa3BOMMBIE B KYJIBTYpE, @ TAKXKe 0 LIEHE M COCTaBY CXOKHE C PEKOMEH/IyEeMbIMH
(cBepuxom) (Marymikuna u jip., 2020).

Uccnenoranus npooasat B PTAY — MCXA umenu K. A. TumupsizeBa Ha 0aze
kadeapsi 30050ruu B iepuof ¢ 2017 r. 1o HACTOSIIIEEe BPEMSL.

Marepuanaom Juisi SKCIICPUMEHTa IOCIY)XWJIM CETOJIETKH O0aTypcKoil skaObl,
Bufotes baturae (Stock, Schmid, Steinlein and Grosse, 1999), nonydeHnbie B 1a00-
PaTOpHBIX YCIIOBUSIX 110 0TpaboTaHHOM panee Metoauke (Kumos, 2016; Matushkina
et al., 2020).

C MoOMeHTa BBIX0O/1a MOJIOAM Ha CYIIy 1Ociie MeTaMop(o3a )KUBOTHBIX 110 THILY
panyoHa pasieiwiId Ha JIBe KOpMOBbIe rpymnmbl. Kaxnmas xopmoBas rpymma Oblia
pa3duTa Ha TPU MOBTOPHOCTHU MO JeCsTh ka0 B kKaxmou. Takum oOpaszom, obriee
KOJINYECTBO JKUBOTHBIX, 33/ICHCTBOBAaHHBIX B DKCIIEpUMEHTE, cocTaBmiio 60 sx3. B
X0JI€ KCIIEPHMEHTAa ka0 COJEPIKaIIN B OJIMHAKOBBIX YCIOBHSIX, B INTACTHKOBBIX KOH-
TeifHepax pazmepom 39%28x14 cM Ha BUCKO3HBIX caideTkax, py CpeiHel TemIie-
patype 20 °C.

KopmiteHre npou3BouiIM TpH pasza B Henelto. [Ipyu Ka/10M KOpMIICHUH KOJIH-
YEeCTBO KOPMa YBEJIMUMBAIIH I10 ITOEJAEMOCTH U KOPPEKTUPOBAIH B 3aBUCHMOCTH OT
o0bemMa KopMa, noTpedieHHOro panee. HepoeneHHbIe OCTaTKH YIASUIM B TEUCHHE
noxrydaca. ExxeHenenbHo pukcHpoBaiii Maccy )KUBOTHBIX, & JUIMHY — Pa3 B MECSIII.
B nanHoit paboTe npencTaBieHbl pe3yiabraThl SKCIIepUMEHTa 3a 44 Mecsa.

BBDKMBaEMOCTh JKMBOTHBIX, TOJYYaBIIMX B KAayeCTBE KOpMa TYPKECTAHCKOTO
TapakaHa, cocTaBmia 76.7%, Ha MPaMOPHOM TapaKaHE 3TOT MOKa3aTellb ObUT PaBEeH
90%. CTOUT OTMETHTH 4TO, TMOENb JKUBOTHBIX M3 00EMX KOPMOBBIX I'PYIIT HAOII0-
Jlanach B EPHOJ 3UMOBOK (B IIEpBbIE JIBA CE30HA).

Hawubornee akTUBHBIA POCT )KMBOTHBIX Mbl HAOJIIOAAIM B IEPBBIA TOJ JKU3HH.
CTaTiCcTHUECKH 3HAYMMOE IPEBOCXOJCTBO JKMBOM MaccChl ka0, BBIpalIMBaeMbIX
Ha TYPKECTAHCKOM TapakaHe, Mbl HaOIofamyu ¢ 4-ii Helelu SKCIepPUMEHTa, a 1o
JUTMHE — ¢ 5-i; B TaJIbHEHIIEM 3Ta TCHICHIUS coxpaHsiiack. OueHuBas mopdome-
TPUYECKUE MOKA3aTEeNIN SKCIIEPUMEHTAIBHBIX JKUBOTHBIX B BO3PACTE JIBYX JIET, MBI
HaOJIIO/IAJIN CTaTUCTUYECKU 3HAYMMOE IPEBOCXO/ICTBO CAMOK, BBIPALIMBACMBIX Ha
TYPKECTaHCKOM TapakaHe 110 TpeM Iokazareisim (Sp.c.r.; L.o.; Sp.n.), a camiioB —
mo cemu (L; L.t.c.; D.ro.; F.; T.; D.p.; C.int.).

JluHaMMKa Macchl KMBOTHBIX B 3MMOBKE Y pa3HbIX KOPMOBBIX TDYIIT TaKKe
OblTa HEe OJIMHAKOBAa. MaKCHMallbHbIE OTHOCHTEIIBHBIE ITOTEPH MacChl B 00EUX KOp-
MOBBIX I'pyIax Mbl HaOJIIOIaJI B IEPBOM 3UMOBKe, 15% /It caMOK Ha TypKecTaH-
CKOM TapakaHe U 16% Ha MpamopHOM, 16% u 20% st camioB. Bo Bropoit u tpe-
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ThEeH 3MMOBKH ITOTEPU MacChl CAaMOK M CaMIIOB CHIDKaiuch. OIHaKo, BO BCEX TpeX
3MMOBKAX OOJIBIIIKE TIOTEPH MAcChl ObUTM XapaKTePHBI sl TPYIINbI, MOTyYaBIIcH B
KauecTBe KOpMa MpaMOPHOT'O TapakaHa.

[Mocne BTOpOit U TpeTheil 3MMOBKU JKHBOTHBIX MOMAPHO BBHICAXKUBAIM HA pa3-
MHOKeHHE. B 1IepBblil c€30H pa3MHOMXKEHHSI U3 YUCIIa )KUBOTHBIX Ha TYPKECTaHCKOM
TapakaHe OTMeTalu ceMb (64%), a Ha mpamopHOM — J1Ba (18%). Bo BTOpOIi ce30H
— BoceMb (89%) u onuuHaauats (100%), coorBeTcTBeHHO. [1710J0BUTOCTH CaMOK
B NepBbIi ce30H cocTaBuia 2887-6363 (4078.71 + 499.18) u 1175-3770 (2472.50
+ 1834.90), Bo BrOpoOii — 1975-4316 (3149.00 + 365.52) m 2016-3289 (2630.27 +
132.66), COOTBETCTBEHHO.

Takum 06pa3om, MpHUMEHEHHE MPAaMOPHOTO M TYPKECTAHCKOTO TapaKaHOB B Ka-
YecTBE OCHOBHOIO KOpMa BO3MOXKHO. He cMOTpsi Ha pa3Hble Mokas3areiu pocTa U
TUIOZIOBUTOCTH Y SKCIICPUMEHTAJIBHBIX )KUBOTHBIX, B 00CHX KOPMOBBIX TPYITIAX MbI
HaOJII0/IaJIN BBICOKYIO BEKUBAEMOCTbh, CTAOMIIBHBIN POCT U PEIIPOYKTHBHBIE COIIO-
cTaBuUMbIe ¢ PUKCHpyeMbIMU paHee (Marymkuna u ap., 2017).

YCTHbIV oknag

ATAMOBBIE SILLEPULbI CAYJOBCKOMN APABUN
(MO PE3YJIbTATAM NMOE3AKW 2015T")

A.A. MENNbHUKOB™, ABAQl Allb I)KOXAHW?", H.b. AHAHBEBA

'3oonornyeckuii MHCTUTYT PAH, *melnikovda@yandex.ru

2YnueepcuteT Kopons Cayaa, HayuHein Konnemx, Pusig, Caynosckas Apasusi;
**ajohany@ksu.edu.sa

Field survey observations on Agamidae lizards in Saudi Arabia in April 2015
D.A. Melnikov", Awadh Al-Johany?”, N.B. Ananjeva

Zoological Institute of the Russian Academy of Sciences; 199034 St. Petersburg,
Universitetskaya nab. 1; *melnikovda@yandex.ru

2King Saud University, College of Science; 11451 Riyadh, P. O. Box 2455;
**ajohany@ksu.edu.sa

During April 2015 a joint Saudi-Russian field observation in Saudi Arabia were organized.
The study area covered localities in SW, E and NW of Saudi Arabia, with special interest to
the type localities. Agamidae species registered are: Pseudotrapelus dhofarensis, Pseudo-
trapelus sp., Phrynocephalus arabicus, Ph. nejdensis, Ph. macropeltis, Ph. longicaudatus,
Acanthocercus yemensis, A. adramitanus.

B ampene 2015 r. Obiia opraHn3oBaHa COBMECTHAsl CayldOBCKO-pOCCHICKas
SKCTIEUIMS ISl U3YUeHHs repreTodayHbl ApaBHHCKOTO MOITYyOCTPOBA, OCHOBHAS
1enb — cOop MaTepuaa Mo TAaKCOHOMUYECKOMY Pa3HOOOPa3UIO araMOBBIX SIEPHIL,
OMKe K TUIOBBIM TeppUTOpUsIM. MccrienoBanust ObIIIM TIPOBEIEHBI B TPEX JKOJIO-
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THYCCKUX peruoHax ApaBuu: Ha roro-3amaje (r. A0xa), ceBepo-3amaje (. TaOyk)
u Boctoke (T. Jlaxpan). ApaBuiickyto mycTbiHIO 1 BocTouno-Caxepo-ApaBHiicKyto
IYCTBIHIO B OKp. . Pusin u o mopore Pusin — Abxa Hacensitor Pseudotrapelus sp.
nov. u Phrynocephalus arabicus. ITOT %e perroH ceBepHee, B OKp. I. TaOyk, xapak-
tepusyercs Pseudotrapelus aqabensis v Phrynocephalus nejdensis (01U3K0 K TH-
MOBBIM TEPPUTOPHUSIM TaKCOHOB). OOBIUHBIC BHIBI araM FOr0-3alaIHbIX aPABUICKIX
KyCTapHUKOBBIX U JICCHBIX MACCHBOB B OKp. I. AGxa — Acanthocercus yemensis u
A. adramitanus, TpPENNONOKUTEIBHO 3/1eCh K€ BCTpedaetcs Pseudotrapelus
neumanni. Hy6o-Cunauniickas Tpomuueckass MyCThIHS U moiymycTbias [lepcu-
CKOro 3aiuBa B OKp. I. Jlaxpan xapakrepusyercsi Phrynocephalus longicaudatus n
Ph. macropeltis (TunoBast TeppUTOPHUS TAKCOHOB).

YCTHbIV oknag

HEKOTOPBLIE PE3YIbTATbI MONEBbLIX UCCNEQOBAHUN
HA 3AMNMALE CYMATPbI

K.O. MUNbTO*, 0.C. BE3MAH-MOCEWNKO

3oonornyeckuin uHcTUTYT PAH, CankT-lNeTepbypr; *coluber@zin.ru

Some results of the field surveys in Western Sumatra

K.D. Milto*, O.S. Bezman-Moseyko

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1; *coluber@zin.ru

Field surveys were carried out in several regions of the Western Sumatra, including the
Maninjau Lake region, Sumatera Barat, Indonesia. The north-eastern slope of the Maninjau
Caldera covered by tropical forest at the elevation of 450—-600 m was surveyed in February
2020. The herpetofauna of Maninjau Caldera is currently composed of 26 amphibian and 46
reptile species including 11 Sumatran endemics. This species list is incomplete and does not
reflect the high level of biodiversity in Western Sumatra. The relatively high level of species
and even generic endemism is well known for equatorial Sumatran forests. Moreover, the
species with Sundaic, Malay-Sundaic, Malay-Sumatran, Myanmar-Indochinese, Indo-Sun-
daic, Papuan, Oriental and Panasiatic distribution patterns are present in this area.

[onessle m3bickanust B 2020 . 0OXBaTWJIM HECKONBKO paiioHOB 3amajgHoi Cy-
Marpbl. B Tom umcite, Obimu 00cie0BaHbI IIOKPHITHIE TPOITMYECKIM JIECOM CEBEPO-
BOCTOUHBIE CKJIOHBI Kallbiepbl MaHunkay Ha BbicoTe 450-600 M. Ha ceropnsmnuit
JIeHb reprietodayna MaHuHKay BKJIIOUaeT 26 BUJJOB 3eMHOBOIHBIX U 46 BUJIOB IIpe-
CMBIKAIOMIUXCSA, U3 HUX — 11 SHAEMUYHBIX CyMaTpaHCKHUX BUJIOB. Y UUTHIBAsI BBICO-
KW ypoBeHb OmopazHooOpasus 3ananHoit Cymarpel, 3TOT CIIUCOK JalieKo He IT0JI-
HBIHA. BBICOKHMII ypOBEHb BUJOBOIO U Ja)€ POAOBOIO DHIAEMH3Ma XapaKTEepeH IJIs
9BaTOPUAIILHON JIECHOH 30HBI. [IOMHMO HHJIEMHKOB, 3A€Ch NPEICTABICHBI HHIOHE-
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3HI>1CKPI€, MaﬂaﬁCKO-HHHOHe3HﬁCKHe, Manaﬁcxo—cyManchxne, 6I/IpMaHO-I/IH[[0KI/I-
TaﬁCKPIe, HaHyaHO—PIH)IOHeBPIﬁCKPIe, OPHUCHTAJIbHBIC 1 MMaHA3UATCKUEC DJICMCHThI.

YCTHbIV oknag

HOBbIE JAHHBIE MO PACMMPOCTPAHEHUIO U1
COXPAHEHMIO SHOEMUYHbIX BUOOB PENTUNNA
B ®EPFAHCKOW AOJIMHE

P.A. HA3BAPOB™, T.B. ABAYPAYIOB?

"Hay4Ho-uccnenoBatensckmin 3oonorudeckuin Myseit MY umenun M. B. JlomoHocoBa,
*r_nazarov@mail.ru

2NHcTnTyT 300n0rum Akagemun Hayk Pecnybnuku YsbekunctaH, TallkeHT

New data on distribution and conservation of endemic reptile species in the Fergana
Valley

R.A. Nazarov', T.V. Abduraupov?

Zoological Museum of M. V. Lomonosov Moscow State University, 125009 Moscow,
Bolshaya Nikitskaya str. 2; *r_nazarov@mail.ru

2Institute of Zoology, Academy of Sciences of the Republic of Uzbekistan, 100053 Tashkent,
Bagishamol str. 232b.

As a part of the project for development of the protected areas and preservation of the en-
demic communities in the Fergana Valley, with the support of the Academy of Sciences of
the Republic of Uzbekistan, the Succow Foundation, and the World Wildlife Fund (WWF),
we conducted a comprehensive survey of the valleys’ territory. Relevant data were obtained
on the distribution and population density of endemic reptile species in various parts of the
Fergana Valley, which formed the basis for the development of a comprehensive program for
conservation of biodiversity in the region. As a result of our inventory of the Fergana Valley
herpetofauna, a new species of Alsophylax was discovered. This species is most closely
related to Alsophylax pipiens sensu lato and was found in two localities, in the western
(Pap’s Adyrs) and southwestern (in the vicinity of Yaipan Village) parts of the Fergana Valley
(Uzbekistan). When the suitable biotopes in the border areas of Kyrgyzstan and Uzbekistan
(southern of Shekaptar Village and vicinity of Batken) were surveyed, this species was not
recorded; however, it is quite possible, that this species will be found in the adjacent areas
of Kyrgyzstan and Tadjikistan. Moreover, new data on distribution and population density of
Varanus griseus caspius, psammophilous and solid substrate-dwelling forms of Ph. strauchi,
Ph. saidalievi, and some other species of reptiles were obtained.

depranckas oJIMHA — MEXKIOpHas KOTIIOBHHA MKy cucteMamu Tsub-111ans
(ua ceBepe) u ['nccapo-Aunas (Ha rore), pacrooKeHHAsT Ha TPAHUIIC TPEX IICHTPaIb-
HO-a3MaTCKUX pecnyOonuk: Y3oekucrana, Kuprusuu u Tamxukucrana. OCHOBHas
BosiHas aprepust Jonuabl — peka CeIpAapbs, UMEHHO € JESTENIbHOCTBHIO OTON PeKU
CBsI3aH IeHE3UC (PepraHCKUX aJLTFOBHANIBHBIX MMECYAHBIX MACCHBOB, HA KOTOPBIX MO~
HUMYIICCTBCHHO U C(POPMUPOBAIUCH aBTOXTOHHBIC OMOIICHO3bI. BBICOKHIT yPOBEHB
9HJIEMU3Ma B 3TOM PErHOHE 0 Pa3IHMYHBIM IPYIIIIaM )KUBOTHBIX U PACTCHUH CBsA3aH
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C M30JIMPOBAHHOCTHIO DEePraHCKOi TOTMHBI OT JAPYTHX PABHHHHBIX PeruoHOB Typa-
Ha. Ha oTHOCHUTEIbHO HEOOMBINON TeppuTOpuu DepraHcKoil TOJTUHBI U3BECTHO CO-
POK TISITh SHIIECMUYHBIX BUIOB PACTCHUH, IISITh BUJIOB HACCKOMBIX U IISITh BUIOB PEIl-
Tt (Canuxos, 1963; Bamrerko, Kamanosa, 1974, 1978; bornapenko, 2008; 2020;
Kpeiinbepr, 2009; Yukun, 2011; Toxxubaes, Kapumos, 2012; Hazapos u ap. 2016).

B pamkax mpoekTa o pa3BUTHIO OXPAHSECMBIX TEPPUTOPUN U COXPAHCHUIO JH-
JEMHYHBIX co00IIecTB DeprancKoil TOIMHBI, IPU MONICPKKE aKaJIeMUH HayK Pe-
cnyonuku Y3oekucran, @onja 3ykkosa (Succow Foundation) u Becemupaoro ®@on-
na Juxoii [Tpuponsr (WWF), HamMu ObUI0 IIPOBEICHO KOMITJIEKCHOE 00CIie/IoBaHHE
Tepputopun. [1oIydeHbI aKTyaJIbHBIC JaHHBIC 10 PACIIPOCTPAHCHUIO U TIOTHOCTH
HACEJICHUSI SHICMUYHBIX BUJIOB PENTIUINI B pa3IMYHbIX yuacTkax depraHckoit no-
JIUHBI, KOTOPBIC JICTJIH B OCHOBY pa3pabOTKK KOMILJICKCHOM IPOTrPaMMBI 10 COXPaHE-
HUIO OMOpa3HO00pa3us B PETHOHE.

B pesynbrare mpoBencHus MHBEHTapu3aiuu reprerodayHsl DepraHckoil J10-
JIUHBI ObLT OOHAPY)KCH HOBBIN Ui HAyKH BUJ T'CKKOHA, OTHOCSIIMUCS K POIY
Alsophylax. Janubrit Bua Haubosee Onu3ok B Alsophylax pipiens sensu lato u BbI-
SIBJICH OH B JIByX To4Kax: Ha 3amnase (ITarckue anbipbl) U oro-3anaje (OKpeCTHOCTH
noc. Siinan) ®epranckoil noiuuel (Y3oekuctan). [Ipu 00cae10BaHUM MOIXOISIIIX
OHMOTOIIOB Ha MPHUIPAHUYHBIX ydacTkax Kupruscrana u Y30ekucrana (F0xKHEE MMOC.
[exanTap 1 B OKpecTHOCTSIX baTkeHa) 3TOT BUJ He OOHApy)eH, OJJHAKO €ro Ha-
XOJIKU BIIOJIHE BEPOSITHBI HA MPUTPAHUYHBIX Tepputopusix Kupruscrana u Tamxu-
KHCTaHa.

Kpome Toro, B pe3ynbrare MpoBEJACHHOTO UCCIICAOBAHHUS TIOJTyYCHBI HOBBIC JTaH-
HBIE 110 PacIPOCTPAHEHHIO CEpOro BapaHa, NCAMMOOMOHTHOM M CKJIEPOOHOHTHOU
¢dbopm kpyroronosku IlITpayxa, kpyrioroiosku Caunn-AneBa 1 HEKOTOPBIM JIPY-
MM BHJAM PENTHIIHA.

YCTHbIV Joknag
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OHTOMEHETMYECKOE PA3BUTMUE KOXHbIX PELLENTOPOB
Y NPEOCTABUTENEN CEMENCTBA EUBLEPHARIDAE
(REPTILIA: SQUAMATA)

P.A. HA3APOB'™, 0.C. IYYKUHA? 10.®. UBNEB?, T.H. AYUCEBAEBA?,
H.B. AHAHBEBA*

"Hay4Ho-unccnenoBatensckmin 3oonorudeckuin Myseint MY umenu M. B. JlomoHocoBa;
*r_nazarov@mail.ru

2NHcTuTyT Npobnem akonoruun u asontoummn nmexn A. H. Cesepuosa PAH, Mocksa
SNHCcTUTYT 300norum Pecny6nuku KasaxcraH, Anvatsl
4Boonornyeckuii nHctUTyT PAH, CankT MNetepbypr

Ontogenetic development of cutaneous sense organs of Eublepharidae (Reptilia:
Squamata)

R.A. Nazarov', O.S. Luchkina?, Yu.F. lvlev?, T.N. Duseibajeva?, N.B. Ananjeva*
Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow,
Bolshaya Nikitskaya str. 2; *r_nazarov@mail.ru

2Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33

3Institute of Zoology of Republic of Kazakhstan; 050060 Almaty, Al-Farabi pr., 93
4Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1

We studied 78 skin samples of the lizards belonging to 6 genera and 11 species of the Eu-
blepharidae family. Scanning electron microscopic examination of the different parts of head
and body skin were conducting for each species. Skin sensory organs with the characteristic
hairs were registered. Their density on the surface of the scales varies depending on the
studied stages of development. Presumably, the formation of receptors occurs early in em-
bryogenesis and during the subsequent development and growth, the number of receptors
does not increase. Accordingly, the number of receptors per unit of body surface decreases
with an increase of the lizards’ body size. It was revealed that the phylogenetic relationship
largely determines the external morphology of receptors than environmental conditions.

KokHbIE BOJIOCKOBBIE PEENITOPHI PENTHIINI OB OTKPBITHl HEMELIKUM MOp(ho-
sorom Jlefiaurom B 1868 . C Tex mop i1st MHOTHX IPYIII PENTUINI XOPOILIO U3BECT-
HO W OmucaHo Mop(doJornyeckoe 1 MUKpPOaHATOMHUUECKOE CTPOCHUE ITHX CTPYyK-
TYp, HO JI0 HACTOSIIIETO BPEMEHN HET YETKOro MOHMMaHHMS O UX (DYHKIIMOHAIHHOM
3HAQUEHWHU M MPUYMHAX MX MOPQOIOTHYECKOTo pazHooOpasus. B paMkax maHHOTO
WCCIIe/IOBaHNSI HAMU OBUTH ()OPMYIIMPOBAHBI CJIEMYIONIME 3a7adn: | — CpaBHHUTH
(opMy penenTopoB MexAy (HIOTeHEeTHIECKH ONN3KUMH BHaMHU, OOUTAIONIMMHU B
Pa3IMYHBIX IKOJIOTHUYECKUX YCIOBUAX; 2 — CPaBHUTH PACIIOJIOKEHUE PELENTOPOB
Ha Pa3IMYHBIX YYacTKaX TeJsa SMIEPHIl B 3aBUCUMOCTHU OT UX HKOJIOTHYECKUX Tpes-
MIOYTEHUH; 3 — OLEHUTh U3MEHEHHUS B PACIPEAEICHUN U IIIOTHOCTH PELIEITOPOB 10
MIOBEPXHOCTH YEUTyll B IPOLECCE OHTOTCHE3A.
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HaubGosee noaxopsiias MoenbHasl TPyIa sl 3TOi paboThl — 3TO ceMeit-
crBo Eublepharidae, camas 6asanmbnas rpynna Gekkota, nmpeacraButesin KOTOpon
PacIpOCTPaHECHBI B PA3IMYHBIX KIMMATHUCCKHUX 30HAX A3ui, AQPHKU 1 AMEPHUKH.
Pa3Hoo0pasue IKOIOrHueCKUX MPEANOYTECHHH (OT MyCThIHD 10 TPOITHUYESCKUX JIECOB)
SIICPHIL ATOTO CEMEWCTBA MO3BOJIMIIO HAM HCCIICA0BATh 3aBUCUMOCTh CTPOCHHS pe-
LENTOPOB OT YCIOBHIA Cpeibl y OMM3KKUX BHIOB. Hajuune cpaBHUTEILHOTO MaTepH-
ana Mo pa3HbIM BO3PACTHBIM IPYIINAM JUIl HEKOTOPBIX BHOB MO3BOJIKIIO OIICHUTH
W3MEHEHHS TJIOTHOCTH PELIENITOPOB, CBSI3AHHBIC C POCTOM.

Pabora Obina BemonHena Ha 6aze LIKIT «MHCTpyMeHTaIbHBIE METO/IBI B DKO-
noruny npu UII33 PAH. HMcnons3oBanHOe 000pynoBaHHE — CKaHHPYIOIIUH
anektponHbiii Mukpockon TESCAN MIRA 3 LMH (TESCAN, Czech Republic),
ycranoBka Juist HanbuteHust S150A Sputter Coater (Edwards, UK). O6paboTka u30-
OpaskeHUIT IpoBeieHa B mporpamme Imagel.

Bcero 6bu10 rccnenoBano 78 00pa3noB koxu 11 BUAOB, OTHOCSIIMXCS K 6 po-
nam syonedapunusix smepuil: Aleuroscalabotes felinus, Coleonyx mitratus, Goni-
urosaurus luii, G. splendens, Eublepharis angramainyu, E. fuscus, E. hardwickii,
E. macularius, E. turcmenicus, Hemitheconyx caudicinctus, u Holodactylus africanus.

B pesynbrate McclienoBaHUs YCTAHOBICHO, YTO (DHUIIOTEHETHYECKOE POJCTBO
B OOJBIIEH Mepe OMpeessieT BHEUIHIO MOP(HOIOTHIO PELENTOPOB, YeM YCIOBHUS
cpenpl. Kak Ob110 MOKa3aHo paHee, pacioNoKeHNE U MIIOTHOCTh PELEIITOPOB HepaB-
HOMEpPHA Ha Pa3IMYHBIX yJ4acTKax Tena. HaunOomblas KOHICHTPAIHS HA CAUHUILY
IUTOMIA/IA OTMEUCHA Ha POCTPATBHOM U MEKUETIOCTHOM IUTKAX, HANMCHBIIAs KOH-
LCHTpALHsI HA BEHTPAJIbHON MOBEPXHOCTH TEJIa U HAa KOHEUHOCTSIX. PacmonoxeHue
PELENTOPOB HA YBETHMUYCHHBIX JOP3aJbHBIX Oyropkax JAUCKPETHO M ONpEesseTcs
reomerpuueckoil popmoii Oyropka. Ilpu Gonee miockoii ero ¢popme HabmonaeTcs
OoJiee paBHOMEPHOE paclpeieNiCHHe PELCNTOPOB; MPU MUPAMUAAIBHOH hopme pe-
LENTOPBI COCPEAOTOUCHBI TOJBKO HA KaylaJbHOW MOBEPXHOCTH. [IpeanonoxuTesnb-
HO, 3aKJIaJIKa PELENTOPOB MPOUCXOJUT B IMOPHOTCHE3e 1 B TCUCHUH TIOCIEyOLIe-
O Pa3BHUTHS U POCTa KOJIUYECTBO PELEIITOPOB He yBeauduBaeTcs. COOTBETCTBEHHO,
KOJIMYECTBO PEICHTOPOB HA CAMHHMILY TUIOIIAIH MOBEPXHOCTH TENa YMEHBILIACTCS
IPU YBEIHYCHUH PAa3MEPOB Teja KMBOTHOTO. Y FOBCHHIBHBIX 0CO0CH perenTopbl
Ha IOPCAIbHOM MOBEPXHOCTH TeJIa PACIIOIOKEHbI paBHOMepHO. [Ipu mocneayroniem
YBEJIUUCHUH Pa3MEPOB )KUBOTHOTO M COOTBETCTBEHHO Pa3MEPOB YeIIyil, pelenTOPhI
Ha MOBEPXHOCTH J0OP3aJIbHBIX OYTOPKOB CMEIIAIOTCS B KayIalbHOM HAIpPaBICHHU,
YTO CBSI3aHO C HEPABHOMEPHBIM POCTOM uelyit. MHUKpOOpHAMEHTALHSI TIOBEPXHO-
CTH KOXKH, BKJIFOUAsi BOJIOCKOBBIC PEIICIITOPBI, Y SMOPHOHOB U TOJIBKO BHUTYTHBIINX-
Csl SIIEpHI] He OOHApYKEeHa, T. €. 10 MepBOil JIMHBKK HA TIOBEPXHOCTH PEIICHTOPBI
OTCYTCTBYET.

YCTHbIV Joknag
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Peculiarities of speciation processes in psammophilous herpetofauna of the Iranian
Plateau

R.A. Nazarov', N.A. Poyarkov?, V.F. Orlova', D.A. Bondarenko?®, H. Nabizadeh?,
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The study is based on the analysis of distribution patterns and molecular differentiation of
lizards inhabiting the Iranian Plateau. We conducted a comparative analysis of the main
groups of lizards that belong to the complexes of psammophilous species of Iran (Agamidae,
Gekkota, Lacertidae, Scincidae). On the territory of Iran, 10 species of the genus Phryno-
cephalus were recorded, of which 4 (40 %) we attribute to the obligate psammobionts. 10
species of the genus Acanthodactylus, of which 4 (40 %) are obligate psammobionts. Among
the representatives of the subgenus Rhabderemias, out of 4 species known for Iran, only
one (25 %) is an obligate psammobiont (Eremias andersoni). The results of the barcoding
showed a deep divergence in the E. andersoni— fasciata complex, and two more species of
obligate psammobionts and one generalist species were discovered. Taking these data into
account, the proportion of psammophilous species for the subgenus Rhabderemias in Iran
increases to 50 %. Eight species of the genus Ophiomorus were recorded, of which 5 (about
63 %) are obligate psammobionts. Based on the results of the molecular analysis, cryptic
diversity was revealed within two complexes — O. tridactylus and O. streetii. In scope of the
presented data, the proportion of obligate psammobionts Ophiomorus species inhabiting Iran
will likely increase to 70 %. The 5 species of the genus Teratoscincus distributed in Iran and
only one (T. mesriensis) can be attributed to obligate psammobionts (20 %). Given the data
in hand, we cannot directly link the isolation of sandy massifs to an increase of divergence
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level in all studied phylogenetic lineages of obligate psammophilous lizards. However, we
argue that there is a tendency for an increase in the level of divergence corresponding to the
increase specialization towards psammophilous life style in lizards inhabiting the territory of
the Iranian Plateau. In this report we discuss the phylogenetic history of each lizard group,
along with possible factors that likely influenced and determined the alternative evolutionary
scenarios of the speciation processes.

[lecuanple MacCHBBI — 3TO LEHTPbI Pa3HOOOPa3nsi M SHAEMHU3MA JUIT MHOTHX
TPYIII MAJEapPKTHYECKUX MPECMBIKAIOINXCS. JKCTPEMaIbHBIE YCIOBUSI OOUTaHMS
U TMHAMHUYHAas OKPY)KAIOIIasi Cpesia CIiocoOCTBYET (POPMHUPOBAHMIO CIICLHATU3NPO-
BaHHBIX COOOIIECTB U Pa3BUTHIO aJlalTallui, TOBBIIAIOIINX BEDKUBAEMOCTh BUJIOB.

PacnipocTpanenye 1caMMOOMOHTOB, XOPOIIO HPUCIIOCOOJIEHHBIX K PBIXJIOMY
cyOcTpary, OrpaHUueHO IPaHULAMU TIECYaHBIX MACCHBOB M, B OTIIMYHE OT JPYTUX
IPYIII TTO3BOHOYHBIX (ITHI] ¥ MJIEKOMHUTAIOMINX), PENITHINHM HE CIIOCOOHBI HINPO-
KO paccelsiTes 3a uX npezeisl. Ha tepputopun Mpanckoro Haropbsi, copMupoBa-
JIICh YHUKAJIbHBIC N30JMPOBAHHBIC IPYT OT JIpyTa IecYaHble MACCHBBI PA3JIMYHOTO
BO3pacTa, reHe3nuca M macmrada. Takas M30JsLIMs CO3AaeT 0COOBIC YCIOBHS JUIs
MHKPO3BOJIIOIIMOHHBIX MTPOIIECCOB B 3aMKHYTHIX COOOIIECTBAX M onpeeisieT Ghop-
MHPOBaHHE KOMIUIEKCOB aBTOXTOHHBIX BUIOB. J|aHHbBIE 00CTOSTEIHCTBA MO3BOJISIOT
MIPEAIOJIaraTh BBHICOKHMH YpOBEHb MHTEHCHUBHOCTH HPOLIECCOB BUI000pa30BaHUs,
TIPOXO/ISIIIMX HA KPYITHBIX ITECUYaHBIX MaCCHBaX.

Jlnst OLEHKH CKOPOCTH BHMI000pa30BaHMs, CBS3aHHOTO C HM30JIMPOBAHHBIMU
TIeCYaHbIMU MaCCHBaMH, IIPOBE/ICH CPABHUTEIBHBIN aHAIN3 OCHOBHBIX T'PYIIII SIIie-
pun (Agamidae, Gekkota, Lacertidae, Scincidae), Bxoasmmx B cocTaB KOMILIEK-
COB IICaMMOOHMOHTHBIX BHJIOB Mpana. J{is kaxoro cemeiicTBa ObUTH OITpeaeIeHbI
MIPE/ICTAaBUTENN C HauOojee BBIPAKCHHBIMH aaNTalUsIMUA K ICAMMOOHOHTHOCTH,
T. €. oOnurarHele rcaMMoOHOHTHL. Tak, uis Agamidae 3To HpeACTaBUTENHN poja
Phrynocephalus, nna Lacertidae — Acanthodactylus w Eremias; s Gekkota —
Teratoscincus; v 1Jis IpeicTaBUTENCH cemeiictBa Scincidae — pon Ophiomorus.

CoOpaHHBIH B X0/1¢ MHOTOJIETHHX TTOJIEBBIX UCCIICJOBAaHUI MaTepHa, a Takke
JIUTEpaTypHbIC JaHHbIC TIO3BOJIMIIM HaM OTPEEIIUTh JIOII0 OOJIUraTHBIX IICaMMOOH-
OHTOB, KaK JUIs pojJia B LIEJIOM, TaK M JUIsl IPEJICTaBUTEIeH PErHOHAIBHON TepIeTo-
¢anyns! (Mpana). [TonydeHHbIE TaHHBIC MOJICKYJISIPHOTO aHAJIM3a MUTOXOHAPHAIIb-
no#t /IHK (COI) no3Boiuiy conocTaBuTh ypOBEHb IMBEPTCHIIMH B KX 10U TPyTIIE.

B pesynsrare Obu10 yeTaHoBiIeHO ciieaytoriee. U3 34 BunoB Phrynocephalus 12
(35 %) — obnurarHble ICaMMOOMOHTEHI, HO Ha TeppuTopuy Mpana orMedeHo ecsTh
BHJIOB ATOTO POJia, U3 KOTOPBIX YeThIpe (40 %) MBI OTHOCHM K OOJIMTaTHBIM IICAMMO-
6nonTam; n3 45 BunoB Acanthodactylus — 13 (28 %), a B pane — necsiTb BUIOB
(40 %) obnuraTHBIX NCAMMOOHMOHTOB (C Y4ETOM JIBYX €Ill¢ HEOIHCAHHBIX, Hall/IeH-
HbIX Hamu B 2021 roxny). U3 40 BunoB Eremias Bcero mects (15 %) MBI OTHOCHM K
TOM ke cyOcTparHo# rpynne. Ha tepputopun Mpana ormeuen 21 Buj 3Toro poaa
1 TOJNBKO 4yeThlpe u3 HUX (19 %) MOXXKHO OTHECTH K OOJIMIaTHBIM IICAMMOOHOHTAM
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(E. acutirostris, E. andersoni, E. grammica, E. kavirensis). Ecmu paccmarpuBath
TOJIBKO TpejcTaBuTeici moapona Rhabderemias, To U3 YeThIpeXx WM3BECTHBIX IS
Wpana BunoB numib onuH (25%) — oOnurarHelii ncamMmoOuonT (E. andersoni). B
pe3ynbTare NpoBeICHHOT0 OapKOIUHTa OOHAPYKEHA [ITyOOKast IMBEPTCHIIHS B IPYTI-
nie BUNOB E. andersoni — E. fasciata v BBISBICHO elIie 1Ba BUIA OOIUTATHBIX MCaM-
MOOHOHTA U OIMH 3BPUTOIHBINA BUA. C y4eTOM THX JaHHBIX J0JsI MCAaMMOOHOHT-
HBIX BUJIOB Ui ioaipozaa Rhabderemias B Upane Bo3pacraet mo 50%.

Pon Ophiomorus Bkinroyaet 12 BUIOB CHMHKOBBIX SIIEPHUIL, TTOJOBHHA KOTOPHIX
OTHOCHUTCS K 0OMUratHeiM ncammobuonTaM. Ha teppuropuu MpaHa oTMedeHo BO-
CETh BHJIOB, U3 KOTOPBIX B MCCIEAYEMOIl SKOIOTHUECKON TPYIIIe Mbl HACYHTHIBACM
stk (0K0J0 63%). Tlo pesysnpraramM MpOBEACHHOTO MOJCKYISIPHOTO aHAIH3a Bbl-
SIBIICHO KPHUIITHYECKOE Pa3HOOOpa3ue BHYTPH MBYX KoMiuiekcoB — O. tridactylus n
O. streetii. C y4eTOM 3TUX JaHHBIX JOJIsI OOJIMTaTHBIX TICAMMOOUOHTOB, HACEIISIFO-
umx Mpan, Bo3pactet 1o 70%. OqHako, Cpeii HEKOTOPBIX CKICPOOHOHTHBIX BUIOB
(O. punctatissimus w O. kardesi), obuTtaromux 3a npeneinamu VpaHCKOro Harophs,
TAK)KE BBISIBJICH BBICOKUI YPOBEHbD JIUBEPTEHIIHH.

I'ekkoHOBBIC sHIEPHIBI pona Teratoscincus UMEKOT aalTaldd K MeCYaHOMY
cybcTpary (yBeaM4YeHHAs MOBEPXHOCTB JIAll), OJJHAKO U3 JICBSITH BUIOB, TOJIBKO TPH
MOXXHO OTHECTH K OOJMIaTHBIM MCAaMMOOWOHTaM; M3 IMATH obuTaromux B Hpane
— nuib ofHoro (1 mesriensis — 20%). PacnipocTpanenue CIIMHKOBBIX TEKKOHOB
YaCTO CBSI3aHO C TIECYaHBIMHU MACCHBAMH, HO MPAKTHYECKH BCE BUJIBI ATOW TPYIIIBI
MOTYT BCTPEYAThCS W HA TUIOTHOM CyOCTpate, T. €. MecUYaHble MACCHUBBI HE OraHH-
YHUBAIOT MX pacnpocTpaneHue. TeM He MEHEe MOJICKYISIPHBIC TaHHBIC MTOKA3bIBAOT
1yOOKYIO JMBEPTEHIHMIO B KOMIUIEKce BUOB 1. scincus — 1. keyserlingii.

Pe3roMuUpyst BBIIICU3IOKEHHOE, MBI HE MOYKEM YTBEPXK/IATh, YTO U3OJISAIIMS MEC-
YaHBIX MACCHBOB HAIPSIMYIO CBSI3aHa C YBEITMUCHHEM CTCIICHH TUBEPICHIINH BO BCEX
HCCIIEIOBAHHBIX (DHIOTCHETUYECKHUX JIMHUSIX OONMUTaTHBIX TIcaMMOOHOHTOB. OnHa-
KO MO’KHO TOBOPHUTB O TEHCHIIMU YBEIUUCHHST YPOBHSI JUBEPTEHIMU C YBETHMYCHHU-
€M CTENEHH TICAaMMOOHOHTHOCTH /I Tepputopun Mpanckoro Haropbst. HecomueH-
HO, QUITOTeHETHYECKAsT HCTOPHS KaXKION PYIINbI BIHSCT U OMPEACISET pa3IuIHbIC
9BOITIOIIMOHHBIC CIIEHAPHH COBPEMEHHOTO BHI000pasoBanus. Haubonee mo3sHss
paauaIys Cpeid PacCCMOTPCHHBIX TPYII HAONIOAAETCs y SAIypok Rhabderemias, n
B IICJIOM JIJISl 3TOW TPYIIIIbI AU3BIOHKIUSI IECUAHBIX MACCHBOB KOPPEIHUPYET C BHICO-
KUM YPOBHEM JUBEPreHInH. [Ipy CpaBHEHUHM UPAHCKUX U TYPaHCKUX MPEICTABH-
Tenel 3TOil rPYINbl YPOBEHb JUBEPICHIMU TYPAHCKHX MCAMMOOHOHTOB HAMHOIO
HIDKE, Y4TO CBS3aHO, BEPOSITHO, C OOJBIIUMU U 00Jee OMHOPOAHBIMU MECUAHBIMU
MaccuBaMu, xapaktepabimu it Cpeaneit Azun. KpoMe Toro, cpeiv BUOB TECHO
CBSI3aHHBIX C TIECUAHBIMH MACCHBAMH TPOSIBISICTCS Oonee TyOoKas reHeTHYecKast
nuBepreriys. CpaBHEHHE MBYX MOPGOIOTHYECKH CXOMHBIX BHIOB E. lineolata n
E. scripta sensu lato, nocieanuii, 6osiee mcaMMOOMOHTHBIN BUJI, 00pa3yeT KOMILIEKC
DIyOoKo muddepeHIIMPOBAHHBIX KA, TOTNA Kak E. lineolata, criocoOHast 00UTATh U
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Ha IJIOTHOM cyOcTtpare, (POpMUPYET EAMHYIO TOMOT'€HHYIO KJIay B ITPEEIax BCEro
apeaua.

Cpenu mpezacraButeneii poga Phrynocephalus oOnuratHble 11caMMOOUMOHTBI
(Ph. vindumi, Ph. khorasanus, Ph. ahvazicus) Hacenstor kpaeBble yyacTku Mpan-
CKOTO Haropbst U (pakTHYEeCKH HE IPOHUKAIOT B MECKH IEHTPAIBHBIX DPailOHOB
Wpana. ®opMupoBaHue 3THX BUIOB HE CBSI3aHHO C BHYTPEHHHMH H30JIMPOBAHHbI-
MU TeCYaHbIMM MacCUBaMHu. EJMHCTBEHHBIH yHUKaJIBHBIH 1CAMMOOHMOHTHBINH BHJT
Ph. lutensis, nacesnstronuii camblii OouibIoii necyansiii Mmaccus Mpana (Rig-e Yalan),
c(OopMHUpOBAJICS, BEPOATHO, B PE3YNIBTATE JOCTATOYHO JIPEBHEH H30JISIIHUH.

Pon Teratoscincus — npumMep Hanbosee qpeBHEH pagralu Cpean UCCIICI0BaH-
HBIX IPYII, TEM HE MeHee ITyOOKYyI0 TeHeTHYECKYIO IMBEPIeHIIUIO B KOMIUIEKce 7.
keyserlingii Hellb3sl OMTHO3HAYHO CBSI3aTh C M30JIMPOBAHHOCTHIO TECYAHBIX MACCH-
BOB.

OpnHa n3 Hanbonee CrenUaIn3uPOBAHHBIX TICAMMOOUOHTHBIX I'PYII — CLUH-
KOBBIE simepuubl pona Ophiomorus, i IMEHHO B 9TOH TI'pYIIE CTOMJIO OXHIATh
HauOounbllee pasHooOpa3nue (PUIIOTCHETHYECKHUX JIMHHUH, CBSI3aHHBIX C W30JISALUEH
recyaHblx MaccuBOB. OJIHAKO BBISIBICHHBIA YPOBEHb AMBEPIEHIIMN HE3HAUYUTEIBHO
OTJIMYAETCS OT APYTUX PACCMOTPEHHBIX TPYIIIL.

HccnenoBanue BbITIONIHEHO NpH (huHaHCcOBOW nopaepxkke PODU u HHOU B
pamkax Hay4yHoro npoekra Ne 20-54-56033.

YCTHbIV oknag

K TEPMOBUOJTOTMU NCAMMO®UNIbHbLIX ALWEPUL
KAJIMbIKUA

N.A. HENMAPK

MHcTuTYT Nnpobnem skonorum n asonouum nmenmn A. H. Cesepuosa PAH, 125009 Mockea,
TlennHckuin np-T 33; Leonid.neymark@gmail.com

On the thermal biology of psammophilous lizards of Kalmykia

L.A. Neymark

Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33; Leonid.neymark@gmail.com

We studied body and environmental temperatures of three species of lizards: the spotted
toadhead agama (Phrynocephalus guttatus Gmelin, 1789), the rapid racerunner (Eremias
velox Pallas, 1771), and the secret toadhead agama (Phrynocephalus mystaceus Pallas,
1776). The following parameters were recorded: ground temperature, air temperature, ventral
and dorsal temperature and temperature in cloaca and oesophagus. We calculated the mean
lizard body temperatures with the standard deviation and median values. The oesophagal
temperature had the least standard deviation for all species examined. Therefore, the median
body temperature measured in the oesophagus is the most stable thermobiological variable
in this study; therefore all body temperatures given below were taken for the oesophagus.

195



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

For the secret toadhead agama the temperature during the activity varied from 34 °C to
40.9 °C with the median temperature 36.7 °C. For the spotted toadhead agama the full
activity temperature varied from 33.7 °C to 41.5 °C, with the median 37.1 °C . For the rapid
racerunner the full activity temperature varied from 32.8 °C to 38.5 °C, with the median 35.8
°C. Also, the mountain population of this species from the Issyk-Kul Lake (Kyrgyzstan) was
observed. Their full activity temperature varied from 31 °C to 36.1 °C, with the median 34.5 °C.

Bt coOpaHbl JaHHBIE 110 TEPMOOHOJIOTHU TPEX BUJIOB SIIEPHILI, OOMTAIOIINX
Ha HE3aKPEIUICHHBIX M CI1a003aKpEeIUICHHBIX neckax Kaimblkun — ObIcTpast syp-
ka (Eremias velox Pallas, 1771), kpyrioronoBka-sepruxsoctka (Phrynocephalus
guttatus Gmelin, 1789) n ymacras kpyrnoronoska (Phrynocephalus mystaceus Pal-
las, 1776). U3mepenus nposoauincs B utone 2019 1. M3mepsnack Temmneparypa Ha
CIIMHHOI ¥ OPIOLIHOW CTOPOHE Tejla, B KJIOAKe ¥ MHIIEBOAE, a TAKXKE TeMIIepaTypa
IpyHTa B MECTax, [A€ AEPKAIUCh ALIepUIlbl. Tak ke MPOUCXOAMIA PErHCTpaLus
(opM aKTUBHOCTH stiiepuil. He MmoiHOM aKTUBHOCTBIO CYMTAINCH TaKHe (POPMBI 110-
Be/ICHHS Kak OAaCKMHI M BEUEpHEe OCThIBaHHE OKOJIO Hop. Jliist 3aMepoB TemIiepa-
Typ TeNa ALepUll HAXOIAIMIUXCA B COCTOSHHUM IMOJIHOW aKTUBHOCTU BBIUUCIISIOCH
CpeiHee CO CTaHAAPTHBIM OTKJIIOHEHUEM, a TAK)KE MeIUaHHOE 3HaueHue. Pasmep BbI-
OOpKH cOCTaBHI 58 0cO0EH KPYIIIOTOIOBKHA-BEPTHXBOCTKH, U3 HUX 33 B COCTOSHUU
MoJTHOW akTHBHOCTH; 40 0cO0OEH yIIacTol KpyrJIOTOJIOBKH, U3 HUX 36 B COCTOSTHUN
TIOJTHOW aKTUBHOCTH; 46 OBICTPOH sAILypKH 0co0el, N3 HUX 32 B COCTOSIHUM MOJHON
akTHBHOCTH. Tak ke 1u1st OBICTPOH SIITYPKH OBIIIM POBEICHBI 3aMEpPhI B IPYToOH 110-
mynsinud, y ozepa Mecwik-Kyis, B ntone 2021. Tam 6bu10 n3mepeno 29 ocobeid, 1mo-
BejieHHe 26 U3 HUX COOTBETCTBOBAJIO MOJHOM akTUBHOCTU. He sBisttommMucs nosn-
HOW aKTHBHOCTBIO CUMTAIIMCH Takue (OPMBI MOBEICHHS KaKk OACKHHI M BedepHee
OCTBIBAHUE OKOJIO HOP.

Jlnst Bcex BBIOOPOK CTaHIApTHOE OTKIIOHEHHE TEMIIEPATyp, U3MEPEHHBIX B KJIO-
ake ObUIO BBILIE, YEM JUIs TEMIIEpPaTyp, N3MEPEHHBIX B mumeBoxae. [Ipu stom pas-
JIN4Usl MEIMaHHBIX 3HAUEHUH MEHee BBIPaXKEHbI, 4eM cpeaHux. braromaps stomy,
a TaKKe U3-3a MEHbIIEH YyBCTBUTEIBHOCTH K BO3MOXKHBIM MOTPEHIHOCTSIM HU3Me-
peHHUs y OTJEIBbHBIX 0cO0CH, 51 CUNTAI0 MEIMaHHBIC 3HAYCHUS TEMIIEPATyp MOTHOH
aKTHBHOCTH M3MEpPEHHBIC B IUIIEBOJIC HambOojee CTaOWIBHON M ITOKa3aTelbHOU
TeMIEepaTypHON XapaKTEepUCTUKONW HM3ydyaeMbIX BHUJOB, MOJYYEHHON B HACTOSILEM
HCCIIEI0BaHHH.

AKTHUBHOCTb YHIACTON KPYIJIOTOJIOBKH PETHCTPHPOBATIACh IpPU TEMIEeparype
Bo3ayxa Beiie 28 °C u rpynra — cBbie 29 °C. MuHuMabHas TeMineparypa Tena
B NUINEBoOze NpH 3ToM Obuta 29.8 °C, a MUHMMaslbHas TEMIIepaTypa IOJHOH ak-
TuBHOCTH — 34 °C. MakcuMmalnbHas 3aperucTpupoBaHHasi TeMIeparypa cCoCTaBuIa
40.9 °C. IIpu sTOM MenuaHHas TeMIeparypa SepHll B COCTOSHUM TOJIHOM aKTUB-
HoctH focturana 36.7 °C. AKTHBHBIC SIIIEPHUIIBI OOBIYHO JEPIXKalMCh HA TPYHTE C
Temreparypoi 39—44 °C, XoTs oTneNbHbIe 0c00M OBLIN 3aMEUEHBbI Ha IIOBEPXHOCTH
pu Temreparype rpysra g0 49 °C
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KpyrioronoBka-BepTUXBOCTKA MOSABIsUIACh HA MOBEPXHOCTU NPU TeMIepary-
pe Bo3ayxa u rpyHra 27 °C. JIHeBHOH yxoJ B TeHb JHOO B HOPHI U ITPEKpalleHue
AKTHBHOCTH OOBIYHO INPOMCXOAWIIO IPH Temmeparype rpyHra csbime 43 °C, HO
MaKCHMajbHas TeMIIepaTypa IPyHTa, Ha KOTOPOM HAaXOAWJIach aKTHUBHAS sILEpULa
cocraBuna 47.7 °C. MuHUMaNbHBIE U MAKCUMAaJIbHBIE TEMIIEPATYPbl U3MEPEHHbIE
B nuieBoje aocturanu 28.7 °C u 41.5 °C, cooTBeTcTBeHHO. MenuanHasi Temmepa-
Typa y SIIEpHI] B COCTOSTHUM MOJHOW akTHBHOCTH coctaBmia 37.1 °C, npu pazdpoce
— o1 33.7°C no 41.5 °C.

BeicTpas smypka Obula 3aMedeHa Ha [MOBEPXHOCTHU IPU TEMIIEpaType BO3ayXa
cBbie 27 °C u rpyHta — cBbie 29 °C. MakcumalnbHas TeMiieparypa rpyHTa, Ha
KOTOPOM OBLITH 3aMEUYCHBI aKTUBHBIC 0COOU ATOTO BUa, coctaBmia 44.9 °C. Munu-
MaJIbHbIE ¥ MaKCUMaJIbHBIE TemIepaTypsl nuieosa 6suti 31 °C u 38.5 °C, a Munu-
MasbHas TeMIeparypa mnojiHoi akTuBHocTH — 32.8 °C. MeauanHas temmneparypa
MIOJTHOM aKTUBHOCTHU cocTaBuia 35.8 °C.

[Momynsius 6pIcTpoit sauypku y o3epa Vcebik-Kynb sBisieTcst oHO# U3 camMbIx
BBICOKOTOPHBIX JUISl 9TOr0 BHJa, ooutas Ha Bbicore 1600 M. JleTHue Temmeparypsl
TaM 3aMETHO HM)KE, YeM B OOBIUHBIX JUIS ATOTO BHAA MECTOOOMTaHMsIX. B mepuon
uccliieioBaHui OHU cocTaBisu 23—-25 °C, 94T0 0OBIYHO JIs 3TOTO0 BPEMEHH Trojia.
I'pynT npu aTOM nporpesasicst 00b14HO 110 42 °C, Mmecramu — 10 46 °C. Munnmains-
Hble U MaKCHMaJIbHbIe TE€MIEepaTyphl, U3MEPEHHbIE B MUIIEBOAE, COCTaBUIMN 28.4
°Cu 36.1 °C, qs nonuou aktuBHOCTH — 31 °C m 36.1 °C. MennanHoe 3Ha4YCHUE
nocturaio 34.5 °C.

YCTHbIV oknag

NOHATb XXABY: PONlb MOTUBALINOHHOWN
COCTABNAKOWEW B MPOCTPAHCTBEHHOM NOBEAEHUM
AMOUBUA

C.B.OoryreuosB

Bronornyeckuii akynsteT MOCKOBCKOro rocy4apCTBEHHOrO YHUBEpPCUTETA UMEHMN
M.B. INlomoHocoBa, compclass7@yandex.ru

To understand the toad: role of motivational component in spatial behaviour

of amphibians

S.V. Ogurtsov

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; compclass7@yandex.ru

Spatial behaviour of animals is gaining more interest among scientists nowadays. Am-
phibians, as the first terrestrial vertebrates, are an intriguing subject to study the evolution
of spatial behaviour. A large amount of literature indicates the existence of good spatial
memory and outstanding orientational abilities in amphibians, when they are observed in

197



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

natural conditions. In contrast, laboratory research often demonstrates low rates of learning
and the prevalence of stereotyped behaviour in these animals. The research in amphibians,
slow and cold-blooded animals, is analogous to an attempt to understand an introvert per-
son, whose motivation is weather-dependent. Thus, a series of motivational components in
their behaviour escapes from scientists’ attention. Surprisingly low number of publications
describes air temperature and illumination intensity during experiment. Scientists often try
to use methods, designed for another class of vertebrates — mammals, and do not pay
attention to its discrepancy with the biology of the exact amphibian species. A few authors
explain the choice of experiment duration and the type of reinforcement in their papers.
Amphibians are rarely differentiated as males and females in laboratory studies. For tem-
perate zone amphibians the role of social component of their behaviour outside the breeding
period is poorly studied. Thus, the main problem of laboratory behavioural experiments with
amphibians is the choice of the research method, that would be adapted to specific way of
life of these animals. Taking spatial behaviour, that underlies almost all animal activities, as
an example we introduce techniques that show that amphibian behaviour is much brighter
then was considered earlier. We describe learning abilities of tadpoles and adult individuals,
development of fidelity to the native pond, sex differences in solving spatial tasks, existence
of individuality in amphibians.

B nocnennee Bpemsi IPOCTPAHCTBEHHOE MOBEJEHUE KUBOTHBIX BBI3BIBAET BCE
OonpiMii MHTEpeC y mccienopareneil. AMuONY, Kak mepBble Ha3eMHbBIE T03BO-
HOYHBIE, ITPE/ICTABISIIOT COOOH MPHUBIIEKATEIbHBIN 00BEKT JUIS U3YUYEHHS YBOJIIOLIMN
MIPOCTPAHCTBEHHOTO IOBEACHUs. BoJbIIOe KOIMYECTBO IyONMKALMA CBHUAETEIb-
CTBYET O CYyLIECTBOBAaHMM XOpOIIEH MPOCTPAHCTBEHHON MaMATH M HE3aypsIHBIX
OPHMEHTALMOHHBIX criocoOHOCTel y aMm(puOuii, Korna nux HaOIIOJal0T B €CTECTBEH-
HBIX yCJIOBHUSX. HampoTus, vccienoBanust B 1a00paTOpPUH 4acTO JEMOHCTPHUPYIOT
HU3KYIO0 CKOPOCTh OOy4eHHs M NpeoOiiaJlaHie CTEPEOTUITHOTO MOBEICHUS y 3THX
YKMBOTHBIX.

Wzydyenne ampuOunii, MEAIUTEIBHBIX U XOJOJAHOKPOBHBIX CYIIECTB, MOIXO0OHO
MOMBITKE MOHATH YEIOBEKa-UHTPOBEPTA, UbE HACTPOECHUE MOABEPIKEHO BIIHSHUIO
nepeMeH noroasl. IIoToMy MHOTME MOTHUBAI[IOHHBIE KOMIOHEHTHI UX MOBEACHUS
HEPEAKO yCKOIBb3aI0T U3 MO 3peHus uccienonareneil. Kak Hu cTpaHHO, B HEMaIoM
KOJIMYeCTBEe pabOT HE PEruCTPUPYIOT TeMIIEpaTypy BO3AyXa M YPOBEHb OCBEIICH-
HOCTH, IIPU KOTOPBIX MPOBOAUTCS IKCIEPUMEHT. Hepenko yueHsble, MbITasICh MPH-
MEHHTH METO/INKH, OTpaOOTaHHBIC HA COBCEM MHOM KJIACCE ITO3BOHOYHBIX — MIICKO-
MTUTAIOMINX, YITyCKAIOT U3 BUY HECOOTBETCTBHE BEIOPAHHOM MMH HKCIICPUMEHTAIb-
HOH yCTaHOBKH 00pa3y *KHU3HHU TOTO WM HHOTO BH/a aM(puOuii. Maso, KTo B CTaThsx
OOBSICHSICT BHIOOP IIPOIOIDKUTEIBHOCTH OIBITA M THII OAKPETIIICHUS IIPH 00y YESHHH.
B naGopaTopHBIX HCCIEOBAaHMAX TAKXKE YIUBUTEIBHO PEAKO Pa3eistoT aMpuonii
110 oy, Masto u3y4eHHoM i1t aMmpuOnii yMEepeHHBIX IIMPOT OCTACTCS COLUAIbHAs
COCTABJISIOIIAst MX TIOBEJCHUS BHE CE30HA pa3MHOXKEHUs. Takum 00pazoM, r1aBHON
1po0JIeMoit 1abopaTOPHBIX MOBEICHYECKUX AKCIIEPUMEHTOB C y4acTHeM aMpuonii
SIBJSIETCSI BBIOOP METOJ1a M3Y4EHUsI, KOTOPbIi ObII ObI alanTHPOBaH K crienuguye-
CKOMY 00pa3y JKM3HHM 3THX )KHMBOTHBIX. Ha mpumepe ucciieoBaHust IpOCTPaHCTBEH-
HOTO MOBEJEHHUS, TOACTUIAIONIETO MPAKTUUECKU BCE ACIEKThI JKU3HEAEATEIbHOCTU
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YKMBOTHBIX, MBI IO3HAKOMUM Bac ¢ MeTonnueckumMy HapaboTKaMH, KOTOPBIE M103BO-
JISIFOT YBHUJETH, YTO NOBeeHne aMm(uoOunii ropasio sipye, 4eM MOXKET [10Ka3aThbesl Ha
TIepBbId B3I Bl y3HaeTe o criocoOHOCTH K 00yYEHHUIO TOJI0BACTHKOB M B3POCIIBIX
amuOMit; 0 TOM, KaK ¥ JJIs 4ero pOpMHUPYETCsl Y HUX MTPUBSI3aHHOCTh K MECTY POXK-
JICHUS; €CTh JIM Y 3€MHOBOJHBIX, KaK Yy 4eJOBEKa, MTOJIOBBIE Pa3IndMs B PELICHUN
MIPOCTPAHCTBEHHBIX 3a/1a4; BBIPAYKEHA JI Y HUX UHJIUBUAYaJIbHOCTb.

YCTHbIV oknag
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Twilight activity in secret toadhead agamas (Phrynocephalus mystaceus mystaceus)
on the Sarykum Barkhan Dune in Dagestan
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In June 2019 and 2021, toadhead agamas ended their daytime activity about 19:30 by
burying in the sand for approximately 50 min. Then they came out to the surface again and
were active for about half an hour until about 20:00-20:30. This activity often took place
in dense twilight, or even almost in darkness. During twilight activity, agamas successfully
hunted insects, males chased juveniles and each other, and tried to mate with females. If
they accidentally meet with men, lizards quite effectively escaped from them. Running from
place to place, the lizards remained approximately within the boundaries of their «daytime»
individual sites. The twilight activity ended with complete burying in the sand by lateral
body movements, or with the digging a nocturnal burrows. During the evening activity the
air temperature at a height of 3 cm fluctuated on different days within the range of 25-31
°C, the surface of the sand — 28.5-29.9°, sand at a depth of 3 cm had a temperature of
30.0-34.3°. The rectal temperatures of the lizards during twilight activity remained in the
range of 25.9-31.4°. It is obvious that part of the behavior of the toadhead agamas was
thermoregulatory oriented. Thus, they warmed up while being in the sand, and cooled down
during activity on the surface. An additional argument in favor of the thermoregulatory value
of being in the sand upper level, is the fact that on 22.07.2021, when the air temperature
was high enough (not 25—-31° as usual, but 31.7-33.9°), the agamas during the evening
activity do not burry in the sand. We have not seen in the literature any mentions of the
twilight activity of the secret toadhead agamas in either other parts of the range, or even
directly on the Sarykum.

W3yyas moBeAeHHe YIIaCTHIX KPyTIoronoBok B mroHe 2019 u 2021 r Ha necya-
HOM MaccuBe bonpmroit Capeikym B JlarecTaHCKOM 3aIlOBEJHHUKE, MBI HAOMIOTATIH Y
HUX 35 3MM30/10B BeuepHEH (CyMepedHoil) akTUBHOCTH Y 17 0co6eli B JOTIONHEHHE K
OOBIYHOM THEBHOH. KpyIioromoBKky 3aBepiiaiy JHEBHYIO AKTHBHOCTH B MHTEPBAJIC
17:46—19:48 3akanpiBaHWEM B MECOK (JIaTEPaTbHBIMH JIBIDKEHUSMH Tella Tak, 4TO
Ha IMOBEPXHOCTH OCTAaBaJIACh TOJIBKO ToJioBa), 1 0 19:31-20:03 (B cpeaHeM OKOJIO
50 MHH.) HAXOIMIINCH B ATOM IOJIOKEHUH. 3aTeM OHU BHOBb BBIXOAMIH HA TOBEPX-
HOCTb 1 ObUIH aKTHUBHBI 710 19:58-20:23 (B cpenneM nmpuMepHO nomdaca). [Tpu stom
MX aKTUBHOCTB MPOXO/IUIIA 3a4aCTyI0 YK€ B IUIOTHBIX CyMEpKaxX, FJIH J1a)Ke TIOYTH B
TEMHOTE.

B xome cymepeuHO# aKTHBHOCTH KPYITIOTOJIOBKH YCIICITHO OXOTHJIMCH HA Ha-
CEKOMBIX; CaMIIBI TIPECIITOBAIN MOJOABIX 0COOCH 1 APYT ApyTa, W MBITAJIHIChH CIia-
pPHUBAThHCS ¢ caMKaM¥ (MBI HaOMIOAATN TPH HEYCICIIHBIX ITONBITKH CIIAPUBAHUS: B
JBYX M3 HUX CaMell He CMOT JIOTHATh YOETalomlylo CaMKy, a B OTHOM CIIydae caMKa
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MIPUHSJIA 03y OTKa3a oT crapuBanus). [Ipu ciryyaiiHOM CTOJIKHOBEHUH C YEJIOBEKOM
SIEepHLbl BIOJHE 3G (EKTUBHO OT HEro yOeraju, B TOM YHCIIE, KaK JHEM, MHOTO-
KpaTHO MEHsIsl HallpaBJIEHUE JBI)KEHUS B 3aBUCUMOCTH OT MEPEMEILEHHS YeJIOBEKa,
3aTanBasich y OCHOBaHHs KyCTOB M T. 1. [Iepe0eras ¢ Mmecta Ha MECTO Ha JJOCTaTOYHO
OOJIBIINE PACCTOSIHUS, SIIEPHUIIEI OCTABAIUCH NPUOJIN3UTEIBHO B TPAHHUIIAX CBOMX
«ITHEBHBIX» WH/IUBHU/YAIbHBIX YYaCTKOB.

3aBepIuanack cymMepeuHasl akTUBHOCTh ITOJTHBIM 3aKallbIBAHUEM B MECOK JaTe-
paJIbHBIMHU JIBUOKSHHUSIMH TYJIOBUINA JIMOO BHIKAITBIBAHMEM HOYHBIX HOP.

[Tpu nepedexkax B CyMepKax SIIEPULbI BCE BPEMsl JIep Kalld TEJIO HPHUITOTHS-
TBIM HaJl TPYHTOM, a IIPH OCTaHOBKaX JIMOO0 3aKaIbIBAJIHCh B IECOK, JINOO MPOIOIIKa-
JIM JIepyKaTh TEJIO MPUIOAHATEIM. M3MepeHus TemMreparyp moKas3aiii, 9YTo BO BpeMs
BEUepHel aKTUBHOCTH TeMIIepaTypa BO3/yXa Ha BbICOTE 3 CM Kosiebanach B pa3HbIe
nuu B npenenax 25-31 °C, nmoBepxHocTH necka — 28.5-29.9°, necok Ha riryOuHe
3 cm umen Temneparypy 30.0-34.3°. Temneparypsl Teia simepuil (peKTaibHbIe) B
X0JIe CyMEpEUHOH aKTMBHOCTH OCTaBallkCh B npeenax 25.9-31.4°, B cpennem (29.2
+ 1.7)° (n = 16). OueBHIHO, YTO YACTh MMOBEACHUS KPYIIOTOJIOBOK ObLIA TEpMOpE-
TYJISLUOHHO OpUEHTUpPOBaHA. Tak OHU COrpeBajUCh NPHU HAXOXKJEHUU B TPYHTE U
OXJIQXK/IAJIMCh B XOJ1€ aKTHBHOCTH Ha MMOBEPXHOCTHU. J{OIIOITHUTEIBHBIM apryMEHTOM
B TIOJIb3Yy TEPMOPETYISIIMOHHOIO 3HAYEHUsl HAXOXAEHUS B TPYHTE B 3aKOINAHHOM
COCTOSIHUM CITYHT TOT (hakT, uto 22.06.2021, xorga Temmneparypa Bo3ayxa Obuia
JIOCTAaTOYHO BhICOKa (He 25-31° kak 00bIuHO, a 31.7—33.9°), KPYIJIOTOJIOBKH B XOJIC
BeUepHel aKTUBHOCTH B IPYHT HE 3aKaIlbIBAIUCh.

YacTp nepeurciIeHHbIX 0COOEHHOCTEH ITOBEJICHUSI MOJKET OKa3aThCsl XapakKTep-
HOM TOJIBKO JJIsl MOMYJISILIUY YIIACTON KPYIVIOTOJIOBKH M3 JlarecTaHCKOro 3amoBej-
HUKa (mecyanblit MaccuB bosbmioit Capbikym), 00 Beero nonsuna Phrynocephalus
m. mystaceus. VlHaue TpymHO OOBSICHUTH, HAlpUMep, OTCYTCTBHE B JIMTEparype
OITMCAHUs CyMEPEYHOM aKTMBHOCTH TOTO BUJIA, [IPU HAJIMYHUU paboT ¢ MOAPOOHBIM
OIMCaHHEM MOBEJICHUs YIIACTBIX KPYTJIOrOI0BOK U3 Apyrux Mect tora Poccuu (baj-
maesa, 1981; JlutBunos, FOros, 2013; Teprhiuraukos, 2002; Teptoimnaukos, [opo-
Basi, 1984 u np.), u3 Kazaxcrana u Cpenneii Asun (boraganos, 1962; Paumbekona,
2011; Caup-Amnues, 1979; UYepnun, My3sbruenko, 1982; Illammaxos, 1981 u np.).
OtcyTcTBHE K€ ITUX YIIOMHUHAHWH M y HCCIe[oBareieii, padboTaBIIMX HENOCpea-
ctBeHHO Ha Capeikyme (XonsikuHa, 1962 a, 6, 1964; Ma3zanaesa, 2009, 2020 u np.),
CKOpee BCEro, TOBOPUT 00 YKOPEHHUBILIEMCS CTEPEOTHIIE BOCTIPHATHS YILIACTON Kpy-
IJIOTOJIOBKH KaK SIIEPHIIbI, KOTOPYIO MOKHO BCTPETUTH MCKJIIOYHUTEIILHO B CBETIIOE
BpeMsl CyTOK.

YCTHbIV Joknag
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Areview of the current state of the herpetological collection of the Zoological Museum
of Moscow State University

V.F. Orlova*, E.A. Dunayeyv, E.Y. Shepelya, R.A. Nazarov

Zoological Museum of M.V. Lomonosov Moscow State University; 125009 Moscow, Bolshaya
Nikitskaya str. 2; *val_orlova@mail.ru

The Zoological museum of Moscow state university (ZMMU) is one of the oldest natural
history collections in Russia and the adjacent countries founded back in 1791. The last
inventory of the collection of the herpetological department of the museum was published
30 years ago and a new assessment is needed. At present the herpetological collection
of ZMMU includes ca. 94000 specimens of reptiles (in over 18000 jars) and ca. 40000
specimens of amphibians (in over 7600 jars), what makes it the second largest herpe-
tological collection in Russia. The collection is mostly focused on the herpetofauna of
Russia and adjacent countries, including the Russian Far East, the Caucasus Region
and the Middle Asia. Among the materials from the foreign countries, the samples col-
lected from Mongolia, Vietnam, Iran, Peru, Madagascar, Oceania, Ethiopia, Cambodia,
Mexico, Thailand are the most numerous. The museum also hosts an osteological
collection which currently comprises over 2000 specimens of amphibians and reptiles.
The size of the type collection has increased in the last 20 years and currently includes
359 name-bearing types representing 83 taxa of reptiles. In 2017 the type collection of
amphibians included 52 name-bearing types representing 30 taxa. The electronic data
base on the type collection is established.

Iepnieronoruueckue KoOJUIEKIUU 300soruveckoro mysess MI'Y — Bropoe 1o
BennuuHe B Poccuu coOpaHue 3eMHOBOJHBIX H IPECMBIKAIOIIUXCS OTEYCCTBEHHON
u 3apyOexHoii (ayHbl. B HacTosiiee Bpemsi 00beM KOJUICKIIMOHHBIX (DOHIIOB Ipe-
cMbIkaronmxcs npepbimaet 18000 enunui xpanenus (6onee 94000 Sxk3eMIUIIPOB),
3eMHOBOIHBIX — OoJiee 40000 sx3emuisipoB u Oonee 7600 enunui XxpaneHus. B 3To
YHUCJIO HE BXOAMT HeaBHO noiyueHHas u3 U103 PAH Bnaxknas u octeonornyeckas
koyuiekuust pentuinid u ampuouii H. H. Mopaanckoro (1938-2020).

HUctopus co3panus u popMUPOBAHUS TEPIICTOIIOTHICCKON KOJUICKIIUU 300JI0TH-
YeCKOro My3est MOCKOBCKOTO YHUBEPCUTETa MOAPOOHO OMUCcaHa B KHUTre «J[Ba Beka
B KOJUICKIIUSAX My3es», u3AanHoi K 200-IeTHEMY FOOMIICI0 OTHOTO U3 KPYITHEHIITIX
u crapermx my3eeB Poccun (Opiosa, [lynaes, 1991). C tex mop nponwio 30 yet, u
KOJUICKIIMS 3aMETHO TMOIOJHIIACh HOBBIMU MaTepuaiamu. 1{enb nanHoro cooorie-
HUSI — PaccKa3aTh O COBPEMEHHOM COCTaBE KOJUICKIIMH M OCHOBHBIX HAIIPABIICHHSIX
€€ pa3BUTHSL.

202



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

Haubomnee 3HaunTEIBHBIC COOPHI 3@ MPOIICAIIHIA IEPHOJT TOCTYIHIN B (DOHIIBI
My3est u3 FOro-Bocrounoii u LlenTpanbHoit A3un. DT0 CTaI0 BO3MOXKHBIM OJ1aro-
Jlapsi TNIAHOMEPHOW COBMECTHOM pabOTe POCCHHCKUX CHENHAIUCTOB 110 U3Y4YEHHIO
(aynsl Takux cTpaH kak Beetnam, Kambomka, Mesinma, Jlaoc, Tannann, TaiiBans,
Upan, Mounronus u Kuraii. Ha gointo 3tux crpan npuxoaurcs 6oiee 60% ot odrie-
ro obbema moctyruieHuit, okosio 20% — Ha ctpanbl Cpenaeit Asun n KaBkasckoro
peruona. Kpome toro, B KojuieKIuio nocrynain coopsl u3 Manarackapa, Okeanuw,
O¢uonuu, Mekcuku, Omana, Mopaanuu, Apreratunsl, FOAP, Erunra, omHako 3ti
Marepuasibl ObUTH HE CTOJIb MHOTOUMCIICHHBIE M COCTABIIAAIOT He Ooiiee 15% ot o01ie-
ro ymcia nocrymieHnid. OfHUMHU 13 Hanbosee HHTEPECHBIX IPHOOPETEHUIT 3 ITOT
MIEPUOJ] CTOUT OTMETUTh KaJTMMaHTaHCKOTO Oe3yxoro BapaHa (cem. Lantanothidae),
a TaKke cOOpbI 3Meil U sepyll ¢ AHTHIIBCKHX OCTPOBOB.

B nenom, B hoHaxX reprieToIorn4eckoi KOJUISKIMH JIydIlle BCEro MpeicTaBie-
Ha (ayna [Tpumopss, KaBkaza, Cpenneii, LlenrpansHoii u FOro-Boctounoit Asuu,
Cpennero u bmmxuero Bocroka, a ¢payna Poccun — B nosHoM oObeme.

TakcoHOMHYECKHH COCTaB TIepreTOIOrMYeCKUX (DOHJOB My3esl BKIIIOYAET
MIPaKTHYECKH BCE COBPEMEHHBIE CEMEICTBA NMPECMBIKAIOUIMXCS U OOJIBIIMHCTBO
CeMEeHCTB 3eMHOBOAHBIX. HanbopmuM pasHooOpa3reM B KOJUIEKIIMU OTINYAOTCS
rekkoHoBbIe simepulpl (cemelictBa Gekkonidae m Sphaerodactylidae), siepuirst
cemeiictBa Lacertidae v BUbI ¢ OOIIUPHBIMU MaJICAPKTUUCCKUMU apeaniamu (Ere-
mias arguta, Lacerta agilis, Zootoca vivipara), a TaKXe 3eMHOBOJIHBIC (CeMeicTBa
Ranidae u Microhylidae).

3a mpONICANINA MEPUOJ] 3HAYUTCIFHO YBEIHMYWIACH M THIIOBAasl KOJUICKITUS.
Ecnu B mepBom Karasiore THNIOBBIX Matepuanos (/lynaes, Opnosa, 2001), onucan-
HbIX ¢ 1816 mo 2000 rr. u xpaHsuuxcst B 300JI0TH4eCkoM My3ee, 3HauuTcst 146 uH-
BEHTapHBIX HOMEPOB NpecMbIkaromuxcst (11 BugoB u 17 nmoaBuIoB), TO ceifuac oHa
comepkut 359 naBeHTapHBIX HOMEpOB (60 BumoB u 23 moasuna). K 2017 r. Tumosast
KOJUIEKIUSI 3eMHOBOJHBIX IOCTHUIIIA 52 MHBEHTapHBIX HOMepoB U 30 TakcoHOB. J{is
TUTIOBOW KOJUICKITUH CO3/IaH JICKTPOHHBIN KaTaJor.

B ¢onnax cekropa coOpaHbl Marepuaibl HE TOJBKO KJIaCCHYECKUX (GopM Xpa-
HeHust (00pa3ibl B GUKCHPYIONIEH KHUIKOCTH), HO U OCTEOJIOTHYECKHE MaTepHalbl.
Ora romekus (Hanbosnee kpymnHas B Poccun) oobeaunsier 6osee 1000 nHBeHTap-
HBIX HOMepoB (eauHul] xpaHeHnus) u 2000 oOpa3ioB (BKJIFOYAs TAHIUPH Yeperiax)
COBPEMEHHBIX 36MHOBOIHBIX M MPECMBIKAIOUIUXCS. BolbITyIo ero yacth 3aHUMAIOT
yepera, MOJHbIe WM TIOCTKPaHUAJIbHBIE CKEJICTHI MPecMBbIKatomuxcst — oosee 850
C/IMHUI] XPAaHCHHUS (3EMHOBOJIHBIX — TOYTH B IICCTh Pa3 MeHbIe, 850 eauHuIl xpa-
HEHUs).

HenaBHee nocTymiieHre 0CTEOJOTHUECKON KOJUIEKIIMN — MOCTKPAHUYM JIeTeH-
napHoro ayumuraropa (Alligator mississippiensis) CatypHa, UCTOPUS JKU3HU KOTOPO-
ro ocBemaiack B npecce (AkynuH, 2015; [lynaes, 2020; Albes, 2005; Dukess, 1994;
Levkovich, 2017 u ap.).
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J1Jis 0CTEOJIOrHYSCKUX MAaTEPHUAIOB OBLIO BBIICICHO CIICIHALHOE TIOMCIICHHE
C COBPEMCHHBIMU IIIKa(haMU-KOMITAKTOPAMH, 3HAYUTEIIBHO YBEIIMYMBAOIIIMH I1I0-
[aJlb XPaHECHUs KOJUICKIIMU. DTH MaTepHajbl BOCTPCOOBAHBI CICIIMATIHCTAME, U3-
YYAIOIIMMU COBPEMEHHBIX M MCKOMAEMbIX penTminid. PaboTa BhINOIIHEHA B paMKax
roc. 3aganust PO 18-1-21 HUTHUC Ne121032300105-0.

PEKOHCTPYKUUA APEANIOB NMAPTEHOTEHETUYECKUX
U UX POOUTENBCKUX ABYNOJbIX BUAOB CKAJIbHbIX
AUWEPUL POOA DAREVSKIA B NO3AHEM NMMEUCTOLEHE,
rONOUEHE U MOOEJINPOBAHUE ANHAMWUKU APEANOB
noa BO3AEMCTBUEM MNOBAJIbHbIX KTMMATUHECKUX
U3MEHEHUU
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Reconstruction of the ranges of parthenogenetic and their parental bisexual species
of Darevskia rock lizards in late Pleistocene, Holocene and modelling of the dynamics
of ranges under effect the global climatic changes

F.A. Osipov', V.V. Bobrov', N.N. Dergunova', M.S. Arakelyan?, V.G. Petrosyan’
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In present study an integrated approach was created for constructing species distribution
models (SDM) and realized ecological niches models (ENM) of four parthenogenetic
(D. armeniaca, D. unisexualis, D. dahli, D. rostombekowi) and their parental bisexual species
(D. valentini, D. portschinskii, D. r. raddei, D. r. nairensis, D. mixta) using species occurrence
records, bioclimatic (21), topographic (3) and landscape (7) predictors. It was shown that
the centroids of niches of parthenogenetic species occupy an intermediate or «marginal»
position along the gradients of the environment relative to the parental species. The analysis
of SDM models for the LIG, LGM and MH periods for parental species and the availability
of suitable habitats for parthenogenetic species made it possible to formulate a hypothesis
about the age of parthenogenetic species, so the time of occurrence of D. armeniaca is
estimated at about 130 thousand years, D. unisexualis in the range of 130-22 thousand
years, D. rostombekowi and D. dahli in the range of 22—6 thousand years. SDM models in
the implementation of climate change scenarios RCP45 and RCP85 according to the global
model CCM4 until 2050 showed that parthenogenetic species expand their range more (35
%) than parental species (21 %). It was revealed that, as a result of future climatic changes,
there is a high probability of the appearance of new contact zones between parthenogenetic
and bisexual species.
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Cpenu MO3BOHOUHBIX KHBOTHBIX MCTUHHBIN MApPTCHOTCHE3 U3BECTCH TOJIBKO Y
pentwiuii. [TapreHoreHeTHUECKUE SIEPUIlbl posa Darevskia BOSHUKIU B pe3yiibTa-
TE MEKBHIOBOM TMOPUIN3ALINY JABYIIOJIBIX POAUTECILCKUX BHUJIOB, OMHAKO OCTACTCs
HESICHBIM BOIIPOC TeorpaduyecKoro pacroioKeHUs X apeajoB B MO3IHEM ILICH-
CTOIICHE U TOJIOILICHE, a TaK JKE TUHAMHUKH UX apeaioB IO/ BO3JACUCTBUEM II00aIb-
HBIX KJIMMAaTHYCCKUX M3MCHCHUI B OymyiieM. B paMkax 3TOro HampaBJICHUs BIICp-
BBIC CO3JIaH KOMIUICKCHBIN MOIXOJ] JUTS TIOCTPOCHHS MOJICIICH MPOCTPAHCTBEHHOIO
pacripeznenenus (SDM) u peanuzoBanHbIX dkonornueckux Hum (ENM) gersipex
napreHoreneTnueckux (D. armeniaca, D. unisexualis, D. dahli, D. rostombekowi)
U MX POJMTEIBCKHUX MBYNOJIBIX BUAOB (D. valentini, D. portschinskii, D. r. raddei,
D. r. nairensis, D. mixta) ¢ UCTIOJIb30BAHUEM TOYCK HAXOJOK BUIOB, OMOKIMMATH-
yeckux (21), ronorpaduueckux (3) u manmmadrHeix (7) npeaukropos. Briepseie
BBISIBIICHBI BeAyIIue (haKTOPbI, OMPEACIISIONINC TPAHHIIBI PACTIPOCTPAHCHUS CKaJIb-
HBIX SIIEPHII, KOTOPBIC YKA3BIBAIOT, YTO IICHTPOUIbI HHII MAPTCHOTCHETUYCCKUX BH-
JIOB 3aHHMAIOT TIPOMEKYTOUYHOEC U «MAaPTHHAIBLHOEY IOJIOKCHUE 0 TPATUCHTAM
Cpeibl OTHOCUTEIIFHO POIUTEIBCKUX BUIOB. [IpoBeIcHO MOICTMPOBAHKE TIOTCHIIU-
AJIBHBIX apealioB napreHoreneTuueckux (D. dahli, D. rostombekowi, D. armeniaca,
D. unisexualis) n neynonsix (D. valentini, D. portschinskii, D. r. raddei, D. r. na-
irensis, D. mixta) BUIOB B YCIIOBHSIX TEKyHIero kinmara. [IpoBeieHbI OIICHKH 11U~
PHUHBI, ICPEKPBIBAHUSI, CXOJICTBA M CIIBUTA IKOJOTHUCCKUX HHUII MAPTCHOICHCTHYC-
CKUX U MX POJHUTEIBCKHX BHUIIOB C Hcoib3oBanueM ENM-moneneii. [Tokazano, 4to
TUIIOTE3a reorpauueckoro MapTeHOreHe3a MOJHOCTHIO BBITIOHSACTCS TOJIBKO IS
naprenoBuna D. rostombekowi, Ui OCTaJbHBIX BHIOB HAONIONACTCS YAaCTUYHOE
BBITIOJTHEHUE YCIOBUH 3T0M runoresbl. [loctpoenst SDM Monenu i pa3iuyHbIX
naneo-cuenapueB LIG, LGM, HM (LIG — nocneiHuid MeKJIeTHUKOBBIA MEpHOJT
mierctonena) (ot 120000-140000 ner nHazan), LGM — nocine nociaeHero geaHu-
koBoro makcumyma (22000 ner Hazan) mueiicronena, MH — cepeanna rosmonena
(6000 set Hazam). CpaBHUTEIIBHBIN KOMIUICKCHBIH aHam3 SDM mogpenei 1ist nepu-
onoB LIG, LGM u MH g ponuTenbckuxX BUIOB U HAMUKME PUTOAHBIX MECTOO-
OWTaHUIl TSl MTAPTEHOTCHETUUCCKUX BUJIOB TTO3BOJIMIIN C(HOPMYIIUPOBATH THIIOTE3Y
0 BO3pPAaCTE MAapTCHOICHETHYCCKUX BUJIOB, TAK BPeMsl BOSHUKHOBCHUS D. armeniaca
orenuBaercs okoio 130000 ner, D. unisexualis — B untepBaie 13000022000 rner,
D. rostombekowi v D. dahli — B uatepsaine 22000—6000 net. SDM moxemnu mipu pe-
anu3anuu creHapues u3mMeHenus kianmara RCP45 u RCP85 no rodansHOI Mogenu
CCM4 110 2050 r. mokasasiy, 4To OJHOIIOJbIE BUABI B CPEHEM OOJIBbILE PACIIUPSIOT
apeai (35 %), yeM poauTenbckue ABynoible Bubl (21 %). Pesynsrars! nokasaim,
YTO MApPTCHOICHETHYCCKUEC BHJIBI MCHEEC KOHCCPBATHBHBI K BBIOOPY MECTOOOHTA-
HUH, YeM UX POJAMTEIIbCKUAC BUBI, U OHU O0JIAAI0T MIPEBOCXOAHON CIIOCOOHOCTHIO
K KOJIOHHM3allUH, a B CIIydae JIOCTATOYHOTO KIOHAJIBHOTO pazHo00pasusi, CrioCOOHBI
OBICTPO JJOCTUTATh ONTUMAIIBHOTO PACIpPECICHUS B HOBBIX cpenax. [lokasaHo, 4to
TOJIBKO y JByNoOJIOro Buzaa D. mixta, HaOJIONAEeTCsl COKpAIleHUe apeasia Moj BIIus-
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HUEM IIIOOAJIBHBIX KIMMATUYCCKHX U3MCHEHUi. BhIsSBIIEHO, 4TO B pe3ynbrare Oy-
OYUIUX KIAMATHYCCKUX U3MCHEHUI CYIIECTBYET OOJIbIIIAst BEPOSITHOCTD TOSBICHUS
HOBBIX 30H KOHTAKTOB KaK y «JIOYCPHETO» U «MATCPUHCKOro» BUIOB D. dahli n
D. mixta, Tak Mex 1y «O0THOBCKAMY (D. portschinskii) u «matepurckum» (D. mixta)
Bugamu st D. dahli. SDM-Mopeny OoKa3bIBaOT MOJIOKUTEILHYO TCHICHIIHIO T0-
SIBIICHHSI HOBBIX 30H KOHTAKTOB MEXK/IY ITAPTCHOTCHETUYCCKIMHU BUIaMHU.

PabGora Obuta BbINOJHEHA B paMKax BbINOMHEHUS rpaHToB PODU No 17-00-

00427 n Ne 18-34-00361.
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PACIMNMPOCTPAHEHUE TAOOKU BALUKUPOBA (VIPERA
RENARDI BASHKIROVI) B MOBOJTXKbE

A.B. MABJIOB"™, A.I. BAKUEB?, T.H. ATALLUEBA?, P.A. TOPEJIOB?,
A.A. KITEHUHA?

"Borkcko-Kamckuii rocyaapCTBEHHbIN NPUPOAHbI BocepHbI 3anoBeaHUK,
*zilantelan@mail.ru

2WHcTuTyT 3konorum Bomkckoro 6accenHa PAH, TonbsTTu

Distribution of the Bashkirov’s viper (Vipera renardi bashkirovi) in the Volga Region
A.V. Pavlov'*, A.G. Bakiev?, T.N. Atyasheva?, R.A. Gorelov?, A.A. Klyenina?
"Volzhsko-Kamsky Nature Biosphere Reserve; 422537 Republic of Tatarstan, Zelenodolsk
district, village Sadovy, Vekhova str. 1; *zilantelan@mail.ru

2Institute of Ecology of the Volga river basin, Russian Academy of Sciences; 445003 Togliatti,
Komzina str. 10

The Volga Region is inhabited by two subspecies of the steppe viper. Vipera renardi bashkirovi
occupies the northern part of this area, and the rest part is occupied by the V. r. renardi.
Bashkirov’s viper is widespread within the forest-steppe and steppe zones. The northern
border of V. r. bashkirovi distribution is located in Ulyanovsk and Samara provinces and
in Tatarstan Republic. It has been previously shown that the northern boundary coincides
with the isotherm of the average annual temperatures of 4.0—4.2 °C and the 0 °C isotherm
of the average daily temperatures on April 6. The southern boundary coincides with the
Samara River valley. Findings of V. r. bashkirovi in the west are related to the Volga banks:
the single locality on the right bank of the river is situated at the Sengileevskie Gory National
Park (Ulyanovsk Province); the second point is located at about 17 km to the west of the
Togliatti city border (Samara Province). Besides of the type locality population (Spassky Isl.,
Tatarstan), 11 localities have been identified within the Ulyanovsk and Samara provinces,
which represent eight local populations of V. r. bashkirovi. The easternmost population among
them is located in 55 km from the boundary of the Orenburg Province. Moreover, preliminary
data allow us to assume a more spacious distribution of the subspecies to the east of the
Volga Region. There is an unconfirmed data on steppe viper records with morphological
traits similar to that of V. r. bashkirovi within the Ural area in the Orenburg Province; beyond
the Urals, 35 km northwest from Magnitogorsk, we revealed the easternmost known locality
of V. r. bashkirovi, which is also the northernmost (53.66° N) in the Asian part of the range
and is located 478 km from the nearest known population in the Volga Region.
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[ToBomkbe — peruoH, pacoNoKeHHbIH B BocTouHOM yacTu EBponetickoit Poc-
CHH{, B OTHOLICHUH (ayHbI TAIIOK XapaKTEepU3yeTcsi OOMTaHUEM JIBYX INPEACTaBH-
teneit — Vipera berus u V. renardi. OcCOOEHHOCTBIO PacIpOCTPaHEHHs THX BU-
JIOB 3/IECh SIBJISIETCSI JIOCTaTOYHO OOLIMPHAsI 30Ha CUMITATPHHU: F0KHee 55° c. ml. JIo
I0)KHBIX TPaHHMIl apeasia OOBIKHOBEHHOM rajifoku B [ToBoJDKbE 3Ta 00/1aCTh HA OJTHY
TPETHIO YacTh MEpeKpbIBaeTCs. BTOpoll 0COOEHHOCTHIO SIBISIETCS pa3/elieHUue Tep-
pUTOpHHM IBYMS ITOJBHJAMU CTEIHOHN ratoku. CeBepHYyIO0 4acTb, COBIIA/IAIOIIYIO C
CEBCpHOM TpaHHUIleH apeania Buja B YibsiHOBCKOM, Camapckoii obnactsx u Pecrmy-
omuke Tarapcran, HacemsieT ragroka bamikuposa (V. . bashkirovi). OctanbHyrO
yacth [10BOIIKBs 3aHUMaeT HoMuHATHBHAsS opma (V. r. renardi).

Pacnipoctpanenvie V. 7. bashkirovi oTHOCUTCS K JIECOCTEITHOM M CTEITHOI 30HE
[ToBoJIKBS, M B OTJMYHE OT HOMHHATUBHOTO ITOJ[BHJIA, TATOTEIOIIETO K Oonee Kce-
podMIBHBEIM CcOOOIIECTBAM, OCHOBHAS J0JISI BCTPEY MPUXOAUTCS Ha OCTEIHEHHBIC
CKJIOHBI, OaiipauHble jeca, Oallku U JIOTH, JecHble Jyra. Ee Ouoronuyeckue mnpea-
MOYTEHHUS! JIOCTATOYHO OJIM3KM K yCJIOBUSIM oOMTaHus rajoku Huxonbsckoro (V. b.
nikolski). B 11e110M COBpeMEHHOE COCTOSIHHE MECTOOOMTAaHHUHN MPEACTaBIseT MO3a-
WKy CPE/IM aHTPOIIOTCHHO-TIPON3BOAHBIX YIOANN CEIbCKOXO3IHCTBEHHOIO Ha3Haue-
HUSL.

Hawubornee ceBepHo# nonyssinuei ragroku bamkuposa ocraercst octpos Criac-
CKWi, PacIoJIOKEHHbIH B JieBoOepekbe KyHOBIIEeBCKOro BOIOXpaHMIIMINA B FOT0-
3anaHoit yactu Pecrryonuku Tarapcrana. CBeneHust 0 paHee yKa3blBaeMbIX Oojiee
ceBepHbIX Toukax ([Toros, 1949, 1978; I'apanun, 1983) oduranus crenHo rajiloKu
K HAaCTOSILIIEMY MOMEHTY ITOJTBEPIKICHHS He oTyuri. [1o npeBapuTebHbIM 1aH-
HBIM CEBEpHasi TpaHuIla PaclpoOCTPaHEHHs COBIAIACT C N30TEPMOI CPEIHETOI0BBIX
temreparyp 4.0-4.2 °C (IlepesenenueB u ap., 2011) u u3oTepmoii gar HacTyie-
HUSI HYJIEBBIX CPEJAHECYTOUHBIX TeMIIeparyp, npuxoisainuxcs Ha 6 anpens ([Toros,
1960).

HawuGornee roxxHbIe HaX0/IKH Ta/1t0kK baikuposa otHOcsiTCs K KpacHocamapceko-
MY JIECHUYECTBY U €ro OKPEeCTHOCTSIM B 1paBobepeskbe p. Camapsl. Takum oOpazom,
HaXOJIUT MOATBEepXKAeHUE Mpearnoiokenne (bakues u np., 2004) o 10kHOMU TpaHuLe
pacrpocTpaHeHHs raJIloku balknposa coBajarolieii ¢ Te4eHNeM yKa3aHHOH PeKu.

Berpeun V. bashkirovi Ha 3amane npuypoueHsl Kk nodepexsto Bonru. Enun-
CTBEHHasl BCTpeya B PaBoOepexbe, NPUYPOUCHHAs! K TEPPUTOPUH YIIbSTHOBCKOH 00-
JIACTH, PACIIOJIOKEHA B MpeJiesiaX HalMOHAIBHOTO napka «CeHrHiIeeBCKUE roph»;
BTOpasi Touka oTHOcUTCsl K CraBpononbekoMy paiiony Camapckoit obnactu u Ha-
XOJIUTCS Ha PacCCTOSTHUM OKOJI0 17 kM 3anajHee rpaHul r. TonbsaTTy 6113 H. 11. Sroxa-
HoOE.

[TomuMo momymsiuu THIOBOI Tepputopuu (octpoB Cnacckuii, Pecrry6mm-
ka Tarapcran) B npezenax YabstHoBckod n Camapckoit oomacteit ¢ 2000 1. BbIsB-
neHo 11 Toyek oOMTaHMs, NPEICTABISIONINX BOCEMb JIOKAJIBHBIX MOy V. 7
bashkirovi. I3 HUX KpaiiHsisi BOCTOUHAS MOIYJISIIHS, BKIFOYAIOIIAsi TPU OTIEIIBHBIX
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HAXOJIKH, PAcIoNioXKeHa B 55 kM oT rpanuiibl ¢ OpeHOyprekoit oo1acteio. Bmecte ¢
TEM Tpe/BapUTeNIbHbIE TAHHBIE Jal0T BO3MOXKHOCTH TOBOPHUTH O Oosiee oOmMpHON
o0J1acT pacpocTpaHeHus oBU/Ia K BOCTOKY OT [ToBoimkbst. Tak umeroTcst Heroa-
TBEP)KJCHHBIE CBE/ICHHS O HaXOJ[KaX CTEIHOM I'aJIFOKH CXOJHOT0 MOP(OIOTrHYECKO-
ro obnuka B npenenax [puypanbs OpenOyprckoii oonactu. B 2014 r. 3a Ypanom B
Pecnybnuke bamkupust B 35 kM K ceBepo-3anajy oT I. MarHUTOropcka HaMu BBISIB-
JieHa HauOoliee BOCTOUHAas Touka oOutanust V. r. bashkirovi, siBnsitomasics: KpaiiHen
ceBepHOM (53.66° ¢. 111.) B a3MaTCKOI YacTH apeaja M OTCTOSIIAs OT OJrbKaiieit
n3BecTHOH nomynauuu B [ToBomkbe Ha paccTosiHuU 478 KM.

YCTHbIV Joknag

OCOBEHHOCTU PASMHOXEHUSA O3EPHOMN NArYLWKN
(PELOPHYLAX RIDIBUNDUS) BO BPEMEHHOM U
NOCTOAHHOM BOOOEMAX

T.10. MECKOBA*, K. NTJIOTHUKOB

KybaHckuii rocynapcTBeHHbI yHBepcuTeT, KpacHoaap; *peskova@kubannet.ru

Reproductive features of the lake frog (Pelophylax ridibundus) in temporary and
permanent ponds

T.Yu. Peskova, G.K. Plotnikov

Kuban State University, 350040 Krasnodar, Stavropol str. 149; *peskova@kubannet.ru

The features of reproduction and development of lake frog tadpoles in permanent (non-drying)
and temporary (drying) ponds are compared. No sex-related differences were found in the
length and body weight of breeding lake frogs. The volumes of clutches in the compared
ponds did not differ, the number of clutches in a temporary pond was 4 times higher than
in a permanent one (60 and 15 clutches respectively). The average number of eggs per
clutch from a temporary pond (2440 + 220.5) was significantly smaller than in a permanent
pond (4210 £ 365.8). The egg laying in a temporary pond occurred 10 days earlier than in a
permanent one — on April 12 and 22, respectively, what is likely associated with the earlier
warming of the temporary pond. The duration of embryonic development was the same
in both types of water bodies and comprised 10-11 days. The embryonic mortality rate in
the temporary pond was 10.5%, and in the permanent pond — 50.8%; the larval mortality
was 98.8 and 96.9%, respectively. The total mortality of the lake frog in a drying temporary
pond was 98.9%, and in a non-drying pond was 98.5%. At hatching, tadpoles in the both
ponds had the same body length, but in a drying pond they completed the metamorphosis
at smaller body sizes. Thus, the survival rate of the lake frog tadpoles does not depend on
the pond type, but the size of metamorphs leaving the pond differs among the permanent
and temporary ponds.

HpOBCHeHO CpaBHCHUC ocoOeHHOCTeH Pa3MHOXKXCHUA U pa3BUTHS I'OJIOBACTUKOB

OBCpHOﬁ JIATYHIKU B IMOCTOSAHHOM (HCHGpCCBIXﬁIOHIGM) 1 BpEMCHHOM (HCPGCLIXHIO-
IIIGM) BOJOCMAx B CTEIHOI 30HE 3aHaI[HOFO HpCI[KaBKEBI)SI. Chvii BOJAOCMBI pa3Jin-
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YaloTCs 1O psity mokaszareneid. Tak, o0mias 1momaap HelepechIXalero BogoemMa
cocrapisier 100 %, mybuna 0.5-0.6 M, ruiommaap NpuOpeKHOE 30HBI ¢ IYOUHOI
0.1-0.2 m cocrapmsier 300 M, pH 7.0—7.5. O0miast mionaas mepechIxaroiero Bomao-
ema 500 m?, ry6una 0.3—0.4 M, miomniaap npudpexHoe 30HbI ¢ ryouHoit 0.1-0.2 M
coctasiser 80 m, pH 6.0-7.0.

Paznnumii, CBsI3aHHBIX C MOJIOM, IO JUIMHE M Macce Teja Pa3MHOMKAFOLIUXCS
03EPHBIX JIATYIIEK, He 00HapyxeHo. CpeHsis JuInHa Tesia camioB coctasmia (90.90
+2.77) MM, camok — (99.80 + 3.62) MM, cpemHss Macca Tena camioB — (85.50 £
4.62) mr, camok — (93.50 + 5.50) mr. OOBEMBI KJIaJI0K B CPAaBHHBAEMBIX BOJOEMAX
HE Pa3IMyaroTcsl, KOJINYECTBO KJIJI0K BO BpDEMEHHOM BOJIOEME B YETHIpE pa3a 00iIb-
mre, yeM B roctossHHOM (60 u 15 mtyk). CpeaHee KOIMYECTBO MKPHHOK B KIIaJIKe
13 BpeMeHHoro Bogoema (2440 + 220.5) 10CTOBEPHO MEHBIIIE, UeM B KJIAJKE U3 MO-
cTostHHOTO BomoeMa (4210 + 365.8). OTkiiazka UKpbl 03EPHOH JIATYIIKOW B OoJiee
MEJIKOM BOZIOEME TTPOM301IIIa Ha AeCsTh AHEH paHblle, 4yeM B Ooiee Tiryookom —12
u 22 anpensi, COOTBETCTBEHHO, YTO CBSI3aHO ¢ 0o0Jiee PaHHMUM IPOrPEeBaHHEM Bpe-
MEHHOTO BOJIOEMa.

[TponomkHUTeNnbHOCTh SMOPUOHAIBHOTO Pa3BUTHUS ObLIa OJMHAKOBOM, OHA CO-
craBisuia 10—11 qHed. DMOpHOHATBbHAS CMEPTHOCTD B IICPECHIXAIOIICM BOJIOEME CO-
craBuia 10.5%, a B Henepecoixatomem — 50.8%; TMUUHOYHAS CMEPTHOCTH, COOT-
BeTcTBEHHO — 98.8% 1 96.9%. DMOpHoHaIbHAS CMEPTHOCTH 03E€PHOM JIATYIIKH B
JIBYX MCCJICZIOBAHHBIX BOJOEMaX Pa3IMyaeTcsl OUeHb CYIIECTBEHHO: B HellepechiXa-
IOLIEM BOJIOEME OHA B IIATh pa3 OoJIblile, 4eM B IiepechixaroiieM. Bo3MoxHO, BBICO-
Kasi SMOpUOHAIIbHAs CMEPTHOCTB B HEIIEPECHIXAIOIIeM BOJI0EME CBsI3aHa ¢ 0OJIbIINM
KOJINYECTBOM XHUIIHBIX OECIIO3BOHOYHBIX (TLIABYHIIBI, JIMUMHKH CTpeko3). Oomas
CMEpPTHOCTb 03€pHOH JIATYIIKU B TepechixaroieM Bogoeme — 98.9%, a B Henepe-
ceixaromeMm — 98.5%.

[Tpn BBIKJIEBE TOJIOBACTUKM B ODOMX BOJOEMax HMMEIOT OIMHAKOBYIO JUIMHY
Tella, HO B TIEPECHIXaIOIeM BOJOeMe 0CO0H, 3aKaHYMBAIOIUE METaMOp(Hh0O3 UMEIOT
JocToBepHO Oosiee Meskue pa3meps! (21.80 + 0.72) MM 1o cpaBHEHHUIO C 0COOsIMU
U3 MOCTOSTHHOTO BogoeMa (25.50 £ 1.06) mwm.

B HemnepecsIxaroiem BogoeMe HapacTaHHUe JJTMHBI TeJa OJI0OBACTHKOB 03€PHON
JISITYIIKH TIPOMCXOJAMT PaBHOMEPHO M IOCTEIEHHO OT BbIKJIeBa 70 49 jHs, 3aTeM
MIPUPOCT pe3ko yBenuuuBaercs ¢ 49 no 57 nens, a nocue 57 THS BO3BpalaeTcs K
MPEXHUM 3HaueHusiM. Ha 57 neHb TooBacTHKK JJOCTHIal0T MAKCUMAJIbHON JUTHHBI
(110 cpaBHEHHMIO C pa3MepaMu IPH BBIKJIEBE OHHM CTAHOBSTCS JUIMHHEE B 15.9 pasa),
a 3areM uzet ObicTpas (3a 8 JHEl) pe30opOLs XBOCTa, U JITTMHA TeJla )KUBOTHBIX MPH
9TOM yMeHblIaercs B 1.8 paza.

B nepecsixaromem BogoeMe Nociie MepBOHaYaIbHOrO MOCTEIIEHHOTO YBEIHYe-
HUSI pa3MEpOB TeJla TOJIOBACTHKOB TaKXKe HAONIONAeTCsl MUK IPUPOCTa, HO OH NPH-
YPOUEH K JIpyrUM CpOKaM. DTOT MK HE TaK PE3KO BBIPAKEH, KaK y TOJIOBACTHKOB B
HETIePECHIXAIOIIEM BOJI0EME, U PACTSIHYT BO BPEMEHH — MPAKTHYECKH OIMHAKOBBIN
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MPUPOCT JJIMHBI Tena oTMeueH ¢ 22 1o 53 neHb. B nocnennue cemb nHel pa3BUTUS
pe30pOoupyeTCst XBOCT, U JUTMHA TEJIa YMEHbIIAeTCs B 1.7 pa3a 1o CpaBHEHUIO ¢ MaK-
CUMAJIbHBIM 3HAYCHUECM JUTHHBI B 53 JICHBb (B 9TO BpeMsi OHH JUIMHHEE TOJIBKO YTO
BBIKJTFOHYBIIIIXCS B 11.8 pasa).

Takum 00pa3oM, BBIKHBAEMOCTh TOJIOBACTUKOB O3CPHOM JISTYIIKHA HE 3aBUCHT
OT THUIIA BOJIOEMA, a pa3MePhl CErOJIETOK B TOCTOSIHHOM U BPEMEHHOM BOZOEME pas-
JINYAKOTCS.

CTeHoBoe coobLieHne

COBPEMEHHOE COCTOAHUE AM®UBUN HA TEPPUTOPUNU
«CTAPOU» MOCKBbI

A.B. METPOBCKUN

WHcTuTyT npobnem akonorum u asontounm nmenn A.H. Cesepuosa PAH Mocksa,
Poccwiickuin rocynapcTBeHHbIn arpapHbivi yHuBepcuteT — MCXA nmvenm K. A. TummupsiseBa,
Mocksa; meph@bk.ru

The current status of amphibian species on the territory of «old» Moscow

A.B. Petrovskiy

Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33; Russian State Agrarian University — Moscow Timiryazev
Agricultural Academy; 127434 Moscow, Timiryazevskaya str. 49; meph@bk.ru

The current report presents data of monitoring of amphibian populations from 2020-2021 in
Moscow and provides an analysis of the reduction in the number of amphibian localities in
the city. The common frog (Rana temporaria) has lost almost 48% of its habitat. The moor
frog (Rana arvalis) has lost almost 58% of its habitats in the city. The smooth newt (Lisso-
triton vulgaris) has lost more than 75% of its habitats, but 19 localities have been described
for the first time. The crested newt (Triturus cristatus) has lost almost 90% of its habitats,
and 3 new localities were described for the first time. The common spadefoot (Pelobates
fuscus) has lost more than 90% of its habitats, surviving only in two localities. The common
toad (Bufo bufo), which lived at the beginning of the 20th century in the city center and was
noted in 36 localities, to date has reliably survived only in Losiny Ostrov National Park. The
green toad (Bufotes viridis), noted earlier in 37 localities in Moscow, entirely disappeared
from the city within the Moscow Ring Road and survived only in two localities that belong to
«old» Moscow. The fire-bellied toad (Bombina bombina), noted earlier in 30 localities, was
not recorded in any of them. The report provides an analysis of negative factors influenced
amphibian populations of the city. A set of conservational measures is proposed for preserve
the rest of amphibian populations in localities where it is possible and promising.

Tepputopus MOCKBBI AETUTCA YCIOBHO Ha JIBE YaCTH — «CTapylo», TO €CTh
TeppuTOpHIo roposaa B rpanunax 2012 r., u «HOBYIO» (4acTh ropoja, o0pasoBaHHas
HoCJIe NPUCOSTUHEHHS JONOIHUTENBHBIX TeppuTopuii). [lonoObHoe pasnenenue oT-
PaXXC€HO B HOPMATHUBHBIX TOKYMCHTAX, B YaCTHOCTU B IMMOCTAHOBJICHUN HpaBI/ITeJ'H)-
ctBa Mocksbsl Ne79-IIIT ot 19.02.2013 «O KpacHoit kuHure ropogra MockBbD», Ie
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yKa3aHa BO3MOYKHOCTB Pa3/IeJIbHON OIIEHKH PUPOA0OXPAHHOIO CTaTyca U MPUCBOE-
HUSI Pa3HBIX KaTerOpHi PEKOCTH JUIsl OTHOTO M TOTO JK€ BUJIA JXKUBOTHOTO HA TEPPH-
TOPHU «CTapoit» U «HOBOI» MoCKBBI. Peryssipabie cOopbl ampuomii ¢ TeppuUTOpHN
MockBsl, a Takxke HH(OpPMaIMs B HAayYHBIX M3JaHUSIX, HA4aJdH MOCTYIATh JIUIIb C
koHna XIX B., ¥ MHOTHE BHABI ObUIM OTMEUEHBI B CAMOM IIEHTpE ropoja, HalpH-
Mep, OOBIKHOBEHHBIN TPUTOH (Lissotriton vulgaris) B 1919 1. — okono MockoBcKoro
HukonaeBCcKoro CHpOTCKOrO HHCTUTYTA (HBIHE — TEPPUTOPHUS MapKa «3apsabe»).

B noxnazse mpuBeseHbl 0030p JMTEPATypHBIX JTAHHBIX W PE3YJbTaThl CIICLH-
ansHOro MoHutopunra 2020-2021 rr., mpeacTapieH aHaJIN3 JUHAMUKI YHUCIIA MECT
obutanus ampuoduii B ropone. K 2021 r. rpaBsinas nsryika (Rana temporaria) yTpa-
tria out 48% mect oOutanus, ocrpomMopaast Jsirymka (Rana arvalis) — mnodrn
58%. Y oObIKHOBCHHOTO TpUTOHA (Lissotriton vulgaris) 6onee 75% y4acTkoB, OTMe-
YEHHBIX paHee, UCUe3JI0, OJHAKO, B X0/e 00cIieIoBaHHs ObUTH BBISIBJICHBI 19 HOBBIX
nokanuteroB. ['pedenuarsiii TputoH (Triturus cristatus) 1 OOBIKHOBEHHAs] YECHOY-
Huna (Pelobates fuscus) cokpatimu 6osiee 90% MecT 00UTaHuUs, HO JUIs IEPBOTO TPU
OBUTH ONHCAHbI BIIEPBbIC, @ BTOPOH BHJI BOOOILE COXPAHMIICS JIUIIb B JIBYX JIOKAJIH-
terax. Cepas xaba (Bufo bufo), xusuias emie B Hadajge XX Beka B [IEHTPE ropoja
U paHee OTMeuaBIlasics B 36 JIOKAIUTETaX, K HACTOALIEMY BPEMEHH JIOCTOBEPHO
o0HTaeT JIMIIb B HAMOHAJILHOM ITapke «JIocuusblii ocTpoBy. 3eneHast xxada (Bufotes
viridis), N3BeCTHast paHee U3 37 JIOKAINTETOB, IOJHOCTBIO NCYE3I1a U3 Topoja B Ipe-
nenax MKA/I u coxpaHuiIach JIMIIb B IByX MECTax OOUTaHUs, KOTOPbIE OTHOCSTCS
K «cTapoit» Mockse (pacnosnoxeHsl ¢ BHeniHel ctoporbsl MKAJT). KpacHoOproxas
xepisiHka (Bombina bombina), oTMevaBIasicst B pa3Hbie Toibl B 30 JTIOKamuTeTaX, B
xo0/ie 00cie0BaHus He Obli1a OOHapy)KEHA HU B OJJTHOM M3 HHX, YTO ITO3BOJISIET MPE/-
TIOJIOKUTH BBIMHPAaHUE ITOTO BHJIa HA TEPPUTOPUH «CTapoi» MOCKBBI.

B xoze pa3Butus ropoja NOCTENEHHO W3MEHSUIACh OTHOCUTEIbHAS POJb (ak-
TOPOB, OKa3bIBAIOIIMX HEraTWBHOE BIMSHHUE Ha momyisinuu ampubuii B Mockse.
B 1967 u 1987 rr. nccienoBareny BbABUIAIM Ha MEPBOE MECTO MHOTO3TAXHYIO
3aCTPOWKY U, KaK CJIEACTBUE, YHUUTOKCHUE M JIerpajlaliiio MecT OOMTaHUs, 1pe-
/1€ BCEro, BOZ0EMOB Pa3MHOXKEHUS 3¢MHOBOAHBIX. Co BTOpOii 0I0BUHBI XX BeKa
TIOBBINIAETCS] HETaTHBHAS POJIb YY)KEPOJHBIX BHUIOB (B YaCTHOCTH, WHBa3HMOHHOW
pBIOBI poTaHa, 3aBe3eHHO ¢ [lanmpHero Bocroka). bimke k koniy XX Beka B Mo-
CKBE HAYMHAIOT pa3BuBarh ceTh pernoHanbHbIXx OOIIT, koTopast BKiroyaeT KpyrnHble
3eJIeHbIC MacCHBBI B TOPOJIE U CIIOCOOCTBYET COXPAaHEHHIO HEPECTOBBIX BOI0EMOB. B
MOCJICHNE TO/IbI OOJIBIIMHCTBO HAX0M0K ampuouii npuxoantcs nmenHo Ha OOIIT
WIN K€ Ha MPUIPAaHUYHBIE ¢ HUMH TeppuUTOpHH. OJIHAKO 371€Ch MOMYISUHA aM(pu-
Ouit 00pa3yroT U30JIATH, B pe3yJIbTaTe Yero Ha X yrHETeHUE BIHMSIET FeHeTHYeCKast
Jerpanaius U Tpanchopmarus OHOTOIOB B XO/€ O1aroyCTpOCTBa, a TAKIKE 3arpsi3-
HEHHE BOJOEMOB, B TOM YHMCJIE M3-3a WCIIOJIB30BAHMS COJICBBIX PEarceHTOB JUIs J10-
POXXHOTO MOKPBITHS. CBOIO HEraTHBHYIO JICNITY BHOCHUT TAaK)Ke Pa3BUTHE PHIHKA JIIO-
OUTENHCKOW TEPPAPUYMHUCTHKH U POCT crpoca Ha aM(uOuMii Kak KOPMOBOI OOBEKT,
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BJICUET 3a CO0O0 Ype3MEpHOE UIBSATHE KPYIHBIX 0CO0EH Jsrymiek (B MepByIo

ouepenb OypbIX) € 1IeJIbI0 3ar0TOBKU MIIH NIpoJaxH. [Ipeyiaraercs KOMIUIEKC Mepo-
MIPUSTHH, HEOOXOAMMBIX ISl COXPAHEHUS! MOIMYIISILUA aMpuOuid TaMm, riae 3To npen-
CTaBJISICTCSI BO3MOXKHBIM M MEPCIEKTUBHBIM. MaTepuasl JIENIH B OCHOBY OUEPKOB
TpeTbero u3ganusa KpacHoil kauru ropoga MocCKBBI.

KyM
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YCTHbIV oknag

OLIEHKA COCTOSIHUA Nonynsuum YILACTONU
KPYITNIOIrOJIOBKWU (PHRYNOCEPHALUS MYSTACEUS
MYSTACEUS) HA NECHAHOM MACCUBE BOJIbLLON

CAPbIKYM (TOCYOAPCTBEHHbIU NPUPOOHBIN

3ANOBEAHUK OATECTAHCKWUN)

r.B. NONbIHOBA*, O.E. MOJIbIHOBA

Poccuiickuin yHuBepeuTeT apyx6bl Haponos, MHCTUTYT akonorun, Mockea;
*galinapolynova@mail.ru

Assessment of the status of the Phrynocephalus mystaceus mystaceus population
on the Sarykum Dune, Dagestan State Nature Reserve

G.V. Polynova*, O.E.Polynova

Peoples’ Friendship University of Russia, 117198 Moscow, Miklukho-Maklaya str. 6;
*galinapolynova@mail.ru

In the first decade of May 2019 and 2021 two settlements of Phrynocephalus mystaceus
mystaceus (Pallas, 1776) were investigated to determine the status of the population on
the Sarykum dune, the Dagestan State Nature Reserve (N 43° 01’ 7799”, E 47° 23’ 6083”").
In 2019 a settlement of lizards, living on the top of the barkhan near the observation deck
and accessible for visitors of the reserve was studied. The settlement under the top of the
barkhan, inaccessible for tourists, was chosen for research in 2021. During the work all in-
dividuals of toad-headed agamas were caught, measured and marked, with a total number
of 105 lizards in 2019 and 115 lizards in 2021. We used the standard methods for specimen
measurements, marking with a temporary and permanent labels, mapping of meetings and
movements. The separation of age groups was based on the body length and the growth
features known for reptiles and specifically for this species. There were three age and sex
groups in the settlements: immature individuals and mature males and females. The reli-
ability of the obtained data was evaluated using the nonparametric Mann-Whitney criterion.
Despite the high local density of the settlement studied in 2019 (87.5 ind. / ha), the sex and
age structure indicates an unstable state of the population in the selected territory, which
is obviously due to the recreational load on the population in the area of the observation
deck. The settlement, explored in 2021 and inaccessible to tourists, was in a prosperous
state at the stage of population growth. This was evidenced by the sex and age structure,
and a 2.6-fold higher population density (230 ind./ha).

B nepBoit gexane mast 2019 u 2021 rr. Ha necuanom maccuse bosnbioit Capsl-

, TocynapcTBeHHbIN pupoaHkIil 3amoBenHuk Jarecranckuit (N 43° 01° 7799,
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E 47° 23’ 6083»), npoBeseHO UCCIe0BaHUE COCTOSIHUS MOIYJISILIUK YIIACTOU KpY-
miorosioBku (Phrynocephalus mystaceus mystaceus Pallas, 1776) Ha ocHOBE u3-
YUCHHSI YMCICHHOCTH U IOJI0-BO3PACTHOM CTPYKTYpHI JBYX INOcejleHud Buaa. B
2019 r. u3y4eHo IoceseHue sepuil, oOuTaroliee Ha BeplinHe OapxaHa HeAaIeko
OT CMOTPOBOM TUIOIMIAJIKA U JOCTYIHOE ISl MOceTuTeNel 3anoBennuka. B 2021 .
JUIS1 NCCIIEJOBaHNH BBIOpaHO MOCEJICHHE 110/l BEPIINHOM OapxaHa, HeOCTYITHOE JUIs
TypucTOB. Bo Bpemsi paboThI Ha TEPPUTOPUH ITOCEICHUH OTIIOBIECHBI, TPOMEPEHBI 1
IIOMEYCHBI BCE BCTPEUEHHBIE YIIACThIE KPYIIIOTOJIOBKH, 001l YrcieHHoCThio 105
ocobeti (31 camer, 49 camok u 25 HemonoBo3pesbix ocodeit) B 2019 . u 115 ocobdeit
(26 cam1oB, 22 caMKku 1 67 HEMOIOBO3pelIbIX ocobeit) — B 2021 .

B pabote ucnonb30BaHbl CTaHJAPTHBIE METOJIBI: U3MEPEHUE, MEUEHHE BPEMEH-
HOW U NMOCTOSIHHOM METKOM, KapTUPOBAHUE BCTpeU U NepeMelneHuil. B ocHoBy BbI-
JICTICHUS] BO3PACTHBIX I'PYIIIT MOJIOXKEHBI JUTMHA TeJIa SIIEPHILL K N3BECTHBIC JUIS Pel-
THIIMH 1 KOHKPETHO JUUIsl 9TOTO BUJIa 0COOCHHOCTH pocTa. B moceneHusx BolaeIeHO
TPY I10JI0BO3PACTHBIEC TPYIIIBI: HEIOJIOBO3PEIIbIe 0COOU U MOJIOBO3PEIIbIE CaMIlbl U
caMkH. Pa3mMepHO-BO3pacTHBIE IPYIIIBI COBIAM C H3BECTHBIMU T10 JINTEPAType MNa-
pameTpami. JloCTOBEPHOCTD MOJTY4YEHHBIX JaHHBIX OIIEHEHA C TOMOIIIBIO HerapaMme-
TPUUYECKOTO KpuTepust MaHH- YUTHU.

HecMmoTpst Ha BBICOKYO JIOKQJIBHYIO INIOTHOCTB MOCENEHUs, n3yuyeHHoro B 2019
L. (87.5 oco0eii / ra), moN0-BO3pacTHAsl CTPYKTypa CBUICTEIBCTBYET O HECTAOMIIb-
HOM COCTOSIHUHM TIOIYJISIIMY Ha BEIOPAHHOW TEPPUTOPHH, UTO, OUEBH/IHO, CBSI3AHO C
PEKpealMOHHON Harpy3koii Ha MOMYJISILIKIO B paliloHe cMOTpoBOif mnomaaku. Heno-
CTYITHOE TypHCTaM MOCEeNICHHE, uccienoBaHHoe B 2021 1., HaXoIuTCsl B OJIaromoiyy-
HOM COCTOSIHMHM Ha CTaJMU pOCTa YUCIEHHOCTH. OO ATOM CBUAETEILCTBYET U MOJIO-
BO3pacTHast CTPYKTYpa, ¥ B 2.6 pa3za Oosbllast INIOTHOCTH HaceneHus (230 ocobeii /
ra). ABTOPBI IUITAHUPYIOT MOHUTOPHHT TTIOCEJICHUI U N3yYECHUE BIMSHUS 3apacTaHus
OapxaHa Ha MOIYJISLUIO BUA.

YCTHbIV Joknag
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NMPOrPECC TAKCOHOMUYECKUX WCCNEQOBAHUNA
N BUOTEONPA®UYECKUN AHATIN3 TEPNETO®AYHbDI
MHOOKUTAA

H.A. NOAPKOB"*

"Bronornyeckuii pakynsteT MOCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
nmeHn M.B. JlomoHocoBa; *n.poyarkov@gmail.com

2CoBmecTHbI Poccuiicko-BbeTHamcknin Tponmyeckuii Hay4YHo-MccrneaoBaTenbCKmin
N TEXHOMNOTMYECKUiA LLeHTP, XaHou, BeeTHam

Progress in taxonomic studies and biogeographic analysis of the herpetofauna

of Indochina

N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *n.poyarkov@gmail.com

2Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

The Indochinese Peninsula is recognized as one of the key global biodiversity hotspots.
The amphibian and reptile fauna of Indochina (including Vietnam, Laos, Cambodia and
Thailand) is one of the richest in the world at present encompassing 1268 species. About
60% of the known amphibian species and ca. 37 % of reptile species were described within
the last 20 years. Based on the published literature and original data we present the first
annotated checklist of the herpetofauna fauna of Indochina since the middle of the 20th
century, including the recent discoveries and taxonomic changes. The herpetofaunal lists for
Vietnam and Thailand are significantly updated, while the checklists for Laos and Cambodia
are presented for the first time. We review the distribution of each species across the 23
biogeographic subregions of Indochina, estimate the similarity among the regional faunas
and evaluate their species richness and endemism. In total we record 434 amphibian species
belonging to three orders, 11 families and 71 genera; of them 205 species (47%) are endemic
to Indochina. Comprising 281 known species, the amphibian fauna of Vietnam is the richest
(104 endemics, 37%), followed by Thailand with 195 species (30 endemics, 16%), Laos
with 122 species (12 endemics, 10%), and Cambodia with 72 species (6 endemics, 8%).
The fauna of reptiles in Indochina is almost twice richer and includes 834 species belonging
to three orders, 33 families and 158 genera; of them 332 species (40%) are Indochinese
endemics. The reptilian fauna of Thailand (481 species, including 98 [20%] endemics) and
Vietnam (479 species, including 148 [31%] endemic species) are the richest, followed by
Laos with 237 species (39 endemics, 17%), and Cambodia — 188 species (14 endemics,
8%). In amphibians, a cluster analysis of faunal similarity between the subregions shows
two major assemblages, divided by the Isthmus of Kra. Within the northern mainland por-
tion of Indochina three clusters can be distinguished: (1) northeastern and northwestern
uplands of Vietnam and northern Laos; (2) Northern, Central, and Southern Annamites, the
Bolaven Plateau, and central-south Vietnam lowlands; (3) western Indochinese subregions.
In reptiles, the fauna of northern Vietnam and Laos is distantly related to the fauna of the
rest of Indochina; the latter is further subdivided into a Sundaic cluster joining forest areas
south of Kra, and the Indochinese cluster, joining the regions from the mainland Indochina.
We identify the Northeast and Northwest Uplands of Vietham, the Northern, Central and
Southern Annamites, the Cardamom Mountains, the mountains of Northeast Thailand,
Northern Tenasserim and southern Peninsular Thailand as nine major centers of diversity
and endemism of Indochinese amphibians and reptiles. Our results underline the role of
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Indochina as a key area for amphibian diversity and conservation. Among 434 species of
Indochinese amphibians, 157 species (36%) were considered as data deficient (DD) or
were not evaluated (NE) according to the IUCN Red List criteria; while 79 species (18%)
were considered vulnerable (VU), endangered (EN) or critically endangered (CR), 20 spe-
cies (5%) were considered to be near threatened (NT), and 174 species (41%) to be of the
least concern (LC). In reptiles, 308 species were defined as data deficient or not evaluated
(37%); 108 species were listed as vulnerable, endangered, or critically endangered (13%);
16 species were near threatened (2%), and 402 species were classified as least concern
(48%). Our study thus has implications for further conservation efforts on regional and global
levels, as well as for understanding the biogeographic patterns of amphibian richness and
endemism in Asia. The study was carried out with support from the Russian Science Foun-
dation (RSF grant 19-14-00050).

[onyoctpoB UHpokuTail SBIsICTCS OOHUM U3 TIIOOATBHBIX IICHTPOB OHOJIOTH-
yeckoro pazHooOpasust. ['eprnetodayna MHgokuTas, B KOTOPBIH MBI BKIIIOYaeM Tep-
putoputo Beernama, Jlaoca, Kambomku u Tannanna, sBiIsieTcst OMHON U3 Hanboee
0oraTelXx B MHpPE W, II0 HAIIUM JaHHBIM, CETOMHS HacuuThiBacT 1268 Bumor. [Ipu
sToM Oos1ee 60% M3BECTHBIX ¢ TEPPUTOPHN MHIOKHMTAsI BUZIOB 36MHOBOHBIX U OKO-
110 37% BUIOB MPECMBIKAFOIIUXCS OBUIN OIMCAHBI B TeueHHe rmociieaanx 20 set. Oc-
HOBBIBASICh HA 0030pe JTUTEPATYPhl M OPUTHHAIBHBIX JTaHHBIX, HAMH TOATOTOBJICH
AHHOTHPOBAHHBIN CIHCOK TrepretodayHsl HIOKUTAsI, YIUTHIBAIOIIAN BCE TIOCTIC -
HUE OTKPBITHS U IOCTIPKEHHUS cucTeMaTnku amduonit n pentuinii FOro-Bocrounoit
A3zum; nIpy 3TOM HOCIEAHUE 0030p reprieTodayHsl MHpokuTas ObUT OCYIIECTBICH B
cepenune XX Beka. [IpeioxkeHnble cincky reprierodaynsl Beernama u Tannanna
3HAYUTEIILHO PACIIUPEHBI, a cUcKU (payHbl ampubmii u pentmwiuii s Jlaoca u
Kam0omku nororoiieHs! BriepBble. B o0mielt cioxxHocTH, Ha Teppuropun MHmo-
KuTast Mbl oTMeyaeM 434 BHIa 36MHOBOJHBIX, OTHOCSIIIMXCS K TpeM oTpsaam, 11
cemeiictBam u 71 pomy; mpu 3tom 205 BumoB (47%) sBisiroTcs SHAeMuKamu WH-
nokuras. ®ayna ampubuii BretHama, HacumThiBaromnas 281 Buj amduOuil, Hau-
Gonee Oorara (104 BHIOB M3 HUX — DHIEMUKHU CTpaHbl, 37%); 3a HEH ClenyloT
6arpaxodaynsl Taunanaa ¢ 195 Bugamu (Bmoudas 30 sHnemukos, 16%), Jlaoca c
122 Bupamu (12 sugemukos, 10%) u KamGomxku ¢ 72 Bunamu (6 SHIEMUKOB, 8%).
BunoBoe GorarcTBo npecMbIKatommxcsi MIHIOKNTAas MOYTH BIIBOE BBIIIE: CETOAHS
Ha ero TeppUTOPUHU HACUUTHIBaeTCs 834 BuAa pEeNTUIMM, OTHOCSILUXCA K TPEM OT-
psimam, 33 cemeiictBam u 158 pomam; pu atom 332 Buna (40%) — sunemuku Mu-
nokutast. Hanbonee 6orarsl ¢ayHsl npecMbikatomuxcst Tannanna (481 Bua, U3 HUX
98 [20%] — sunemukn) u Beetnama (479 Bua, u3 Hux 148 [31%] — sHICMUKH), B
Jlaoce HacumutsiBaercst 237 BunoB pentuinii (39 sunemuxos, 17%), a 8 Kambomxe
— 188 BunoB (14 sunemuxos, 8%). s ananu3sa pacrpeaesaeHust BUI0BOro Oorar-
CTBAa M DHJIEMU3Ma 3€MHOBOJHBIX Ha TeppUTOpUU BocToyHOro Mupokuras u Tau-
JIaHZ1a, OCHOBBIBASICh HA aHAIN3¢ TONOrPaAPUUICCKON U TCOJOTHYCCKON CTPYKTYPHI
Y TIPUPOIHBIX 30H, MBI BRIICIIH 23 OHOreorpapuuecKux peruoHa, s KOTOPhIX
yKa3aHO HaJIM4ue WIN OTCYTCTBUE KaXKA0ro U3 BUI0B. CXOACTBO MEXY PErHOHAMU
110 (hayHUCTUUECKOMY COCTaBY OINPEIEIUIN C MTOMOIIBIO KIIACTEPHOrO aHaJlu3a 1o
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MeTony Yopaa, ¢ MCIOb30BaHNEM EBKIIMAOBA PacCTOSIHUSA KaK MEpbl AUCTaHLUU
MeX]ly CpPaBHUBa€MbIMU TeppuTopusimMu. IIpoBoanian anamus pacrpeaeseHus BUI0B
U POJIOB OTZENBHO I 3 MHOBOJHBIX M IIPECMBIKAIOLINXCS, M OTAEIBHO JUI KaXJ10-
ro u3 oTpsAoB. Taxke MPOBOAUIN aHAJIU3 CXOACTBA MEX/Y BHJIAMH IO MAaTTepHAM
pacnpocTpaHeHusl.

buoreorpaduueckuii aHaaM3 BBISBIII DIyOOKHE pa3yinyuust MexIy Oarpaxoda-
yHO#i roxxHoro Tamnanna (k rory ot mepenreiika Kpa) u ocransHoro Munokurast.
[TokazaHa TecHas cBsi3b pacnpezenacHust ampuomii ¢ Tororpadueit Mupokuras: Bbl-
JIETISIETCS] OTHOCUTEIIBHO OCIHBIN 110 YUCITY BHIOB (hayHUCTHUECKUH KOMIIJIEKC paB-
HUHHBIX U NPUOPEKHBIX PaliOHOB M OCTPOBOB, a TAK)KE Hanboee Oorarbiii, Kak 1o
0011eMy YHCITy BHJOB, TaK U 110 YHCITY SHIEMHKOB, KOMIUIEKC BUIOB TOPHBIX paiio-
HOB U IIGHTPAJIbHBIX paBHUH MHJokUTas. B mpenenax mocinenHero 3aMeTHO pasze-
nenue Ha Bocrounslii Mugokurall (AHHaMCKHE TOpbl + TOpHBIE PAiOHBI CEBEPHOI
yactu Boernama), 3amaaueiii u Lenrpanbubiii Hnokurail (ropusie cucremsl 3a-
naaHoro u CesepHoro Tannanna + KapnamoHOBBI ropsl 1 paBHUHBI LleHTpaibHOTO
Wnpokuras). Kaptuna pacnpeneneHuss MPeCMBIKAIOMUXCS 3HAYUTEIbHO OTINYaA-
eTcsi: Hanbomee obocobieHa reprieTodayna ceepa BeetHama u Jlaoca, Omu3kast k
¢bayne FOxnoro Kuras. Cpenu 0CTaqbHBIX PETHOHOB 3aMETHO Pa3/Ic/ICHIE Ha 30H/I-
ckyro (ayny (nmomyoctpoBHoi Tammann k tory ot Kpa) u dayHy KOHTHHETaIBHO-
ro Uunokuras (k ceepy ot Kpa), rae BbliensieTcs rpyrmna 00e/IHCHHBIX PErHOHOB
(IenBThI PeK, MaHTPhI U TT00EPEXbs ), KiacTep, 00beIUHSIOMNI pernoHsl CeBepHO-
ro u 3anajgHoro Taunanna, a Takyke FOpHbIE U paBHUHHBIE pailoHb! LleHTpansHOro u
Bocrounoro Muaokutas. Mbl BbAEIISIEM JIEBSITH OCHOBHBIX LIEHTPOB pa3HO00pasus
u sHIeMHu3Ma ampuouil u penrtuiuii MIHIOKUTAs: ceBepo-BOCTOUHBIE U CEBEpPO-3a-
najiHbie BO3BbIIIEHHOCTH BheTHama, CeBepHbli, LlenTpanbubiit u FOxHbIM AHHAM,
KapnamoHnoBs! ropsl, ropasie cucremsl CeBepo-Boctounoro Tannanga, CeBepHblit
Tenaccepum u 10kHy!0 yacTh Tanmnanzaa k rory ot Kpa.

Hamu pesynbsraTsl MOIYEpKUBAIOT KIIIOUEBYIO ponib VIHAOKUTas JUIsl coXpaHe-
HUSI pa3HOOOpa3Hsl 3eMHOBOIHBIX M NIpecMbIKaronmxcst Azuu. U3 434 Bunos amopu-
6uii, Hacemsirorx Munokuraid, 157 Bunos (36%) MMEIOT HEAOCTATOUHO JAHHBIX
JUISL OTIpE/IEIIEHHsI UX IpUpoiooxpanHoro craryca (data deficient, DD), nin He Obun
ouenensl (not evaluated, NE); B To Bpems kak 79 BunoB (18%) siBistrorcst ysi3BH-
MbiMH (vulnerable, VU), ncuesarommmu (endangered, EN), nim Haxonsiumucs Ha
rpanu ncuezHoBenus (critically endangered, CR); 20 BunoB (5%) Haxomsrcs B co-
CTOSIHUHM, OJIM3KOM K yrpoxaemomy (near threatened, NT), u 174 Bunos (41%) nme-
FOT TIOHWKEHHYO ys13BUMOCTH (least concern, LC). PacnipenencHue npupomooxpan-
HBIX CTaTyCOB ITPECMBbIKAIOIIMXCsl MIHAOKUTAs BBINISANT ClieayromuM oopazom: DD
+ NE — 308 Bunos (37%); VU + EN + CR — 108 BunoB (13%); NT — 16 Bunos
(2%) u LC — 402 Buna (48%). B noknane o0cyxaaercss 3Ha4CHUE HHTCTPATUBHBIX
TAKCOHOMUYECKUX MCCIICIOBAaHUI M MHBEHTApU3alMu (hayHbI Il pa3padOTKH aJieK-
BaTHBIX MEp M0 COXPAaHEHUIO pa3HOOOpa3¥si 3eMHOBOAHBIX M PECMBIKAIOIINXCS Ha
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JIOKAJILHOM U II00AbHOM YpOBHsIX. JlanbHEHIe UCClIeOBaHusl pacipoCcTpaHe-
HUSI, CHCTEMATUKU U priioreHny ampuouii u penrwinit MHI0KUTast MOMOTYT MOJTY-
yuTh 00JI€E MEJOCTHYIO KAPTHHY PACIPEIC/ICHUs pa3HOOOpa3ust U SHAEMHU3Ma ITHX
IPYII TO3BOHOYHBIX M BEPOSATHBIX MyTeH ee (HOPMUPOBAHUSL.

HccnenoBanue BBIMOIHEHO TPH MOAJAEPKKe Poccuiickoro HaydHoro ¢omjaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV oknag

COCTOSAHUE KUCNNOPOATPAHCNOPTHOW CUCTEMBbI
KPOBWU O3EPHOU NATNYLWKN (PELOPHYLAX RIDIBUNDUS)
N3 BOOOEMOB NATECTAHA C PA3JINYHbIM YPOBHEM
YPBAHU3ALUNU

A.N. PABAOAHOBA*, .M. TAMUOOBA, A.P. BAIITULLNEBA

[arectaHckui rocygapcTBeHHbIN yHuBepcuTeT, Maxaykana; *ashty06@mail.ru

The state of the oxygen transport system of the blood in the lake frog (Pelophylax
ridibundus) from the reservoirs of Dagestan with different levels of urbanization
A.l. Rabadanova*, D.M. Gamidova, A.R. Balgishieva

Dagestan State University, 367001 Makhachkala, M. Gadzhiev st., 43a; *ashty06@mail.ru

Recently, many amphibian species have been used as test objects for indicating the state
of ecosystems during environmental monitoring. The object of the study was the sample of
84 individuals (40 males and 44 females) of the lake frog (Pelophylax ridibundus), which
were caught in the reservoirs of Dagestan with different levels of urbanization. The content
of red blood cells, hemoglobin, morphological parameters of red blood cells and their nuclei,
as well as the resistance of red blood cells to the action of an acid hemolytic were studied in
the blood of captured individuals. When studying the oxygen transport system of the blood
using hematological analysis, an increase in the total number of red blood cells and hemo-
globin was noted in the lake frog, which was accompanied, however, by a decrease in the
average hemoglobin content in the red blood cells. At the same time, the linear dimensions
of the red blood cells of P. ridibundus (length and width) did not show a dependence on
the level of urbanization, while their geometric parameters (volume, thickness and surface
area) were smaller in individuals of urbanized biotopes. This indicates a lower oxygen ca-
pacity of red blood cells under these conditions. In addition, amphibian red blood cells from
urbanized reservoirs have less acid resistance, which is indicated by a shift of the peak of
the erythrogram to the left, a reduction in the time of hemolysis, as well as an increase in
the number of low-resistant red blood cells. The obtained data indicate a violation of oxygen
homeostasis in the conditions of urbanization, which may eventually be accompanied by
tissue hypoxia and a decrease in adaptive capabilities.

B nocjeagHee BpeMa MHOTME BUJIbL aM(I)I/I6I/II\/'I HCIIOJIB3YIOTCS B KQUCCTBE TCCT-
00BEKTOB HWHAWKAIUNU COCTOSAHHSA DKOCHUCTEM IIPpU HNPOBCACHHUU IKOJOTMYCCKOIO
MOHUTOPHUHTA. W3 mHOXKECTBA PA3INIHBIX METOAOB OLICHKU COCTOSAHUA HOHyJIHHI/Iﬁ
0c000€ BHUMAaHHE YACTIACTCA IreMaToJIOrM4€CKOMYy Ioaxony. KpOBI) Kak HanOonee
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peakTUBHAsI TKaHb BHYTPEHHEW Cpe/ibl OUCHb YyBCTBUTENIbHA K JICHCTBHIO HEOIaro-
MIPUSATHBIX (aKTOPOB OKpYyskatolei cpeabl. [loaToMy remaronorndeckne napame-
TpPbI, 0COOEHHO CBSI3aHHBIE C TPAHCIIOPTOM KHCJIOPO/IA, IPUTO/IHBI JUIsl OLIEHKH MEXK-
BUIOBBIX U BHYTPHIIOIY/ISIIMOHHBIX 0COOCHHOCTEH. Borpocs! perymsiun kpacHoH
KPOBHU M COXPaHEHUS KHCIOPOAHOTO TOME0CTa3a MO3BOJISIOT MTOHATh, KaK OJlHa U Ta
ke (DYHKIHS TPETePIICBacT U3MCHEHHS B PA3JINYHBIX YCIOBHUSIX M KaK O] BIUSHHEM
(baxTOpOB BHELIHEH Cpeibl IEpPBOHAYAIBHO PAa3IMYHbIe (DYHKIMOHAIBHBIC OTHOIIIE-
HUSI COMMKAIOTCSI M IPUBOJISIT K OTHOMY M TOMY K€ KOHEUHOMY PEe3yJIbTaTy.

O0BekTOM HccenoBanus mocayxuu 84 (40 camuoB u 44 camok) ocoOu o3ep-
Houl sisirywiku (Pelophylax ridibundus), KOTOpBIX OTJaBiIMBaJM B BojoeMmax Jlare-
CTaHa ¢ Pa3IMYHBIM YPOBHEM ypOaHu3auu. B KpoBU OTIIOBIECHHBIX 0cO0eit n3y4a-
JIM COZEPIKaHNE IPUTPOLIUTOB, FeMOITIOONHA, MOP(HOIOTHUECKUE MTapaMeTpPhl pH-
TPOLIUTOB U HX S/IEP, & TAKXKE YCTOMYMBOCTH SPUTPOLIUTOB K JICHCTBUIO KHCIIOTHOTO
TeMOJINTHKA.

[Tpn M3yyeHNH KHUCIOPOATPAHCIIOPTHOW CUCTEMBI KPOBH C MOMOILBIO FeMaro-
JIOTHYECKOTO aHaJIM3a Y O3EPHOM JIATYIIKM, OOMTAroled Ha ypOaHW3UpOBAHHOM
TEPPUTOPUH, OTMEUYCHO YBEJIHMUYCHUE OOILIET0 KOJIMYECTBA HIPUTPOLIMTOB U TEMOIJIO-
OMHa, YTO CONPOBOXKIAIOCH, OJJHAKO, YMEHBIICHUEM CPEHETO COAEPIKAHUS FeMO-
miobunHa B sputpouute. [Ipn 3TOM JIMHENHBIE pa3Mepbl KPaCHBIX KIETOK KPOBHU P,
ridibundus (nnvHa 1 WMpUHA) HE OOHAPYKHMJIM 3aBUCHMOCTH OT yYpPOBHS ypOaHU-
3alliM, TOIJIa KaK UX FeOMETpUYecKue mapameTpsl (00beM, TONIIMHA M IIOIIA/Ib
MOBEPXHOCTH) OBLIM MEHbLIE y 0co0el ypOaHM3MPOBAHHBIX OMOTONOB. DTO CBU-
JICTEJICTBYET O MEHBIICH KHCIOPOAHOW EMKOCTH SPUTPOLIMTOB B TAKUX YCIOBHSX.
Kpome Toro, spurporutsl ampuoHii n3 ypOoaHH3MPOBAaHHBIX BOJOEMOB 00JIa/[atoT
MEHBIIEeH KUCIOTHOW yCTOWYHMBOCTBIO, HA YTO YKa3bIBAeT CMEICHUE ITHKa 3PUTPO-
rpaMMBbI BJIEBO, COKpAILlCHHE BPEMEHU I'eMOJIN3a, a TAK)KE TTOBBIIICHUE YHCIIA HU3-
KOCTOMKHUX 3pUTPOLUTOB. [loyuyeHHbIe JaHHbIE YKa3bIBAIOT HA HAPYILICHUH KHCIIO-
POZIHOTO TOMEOCTa3a B yCIOBUAX ypOaHHU3aIMK, YTO B KOHEYHOM UTOTE MOXKET CO-
IIPOBOKAATHCS TUTIOKCUEH TKaHEH W CHIKEHUEM a/IallTAllHOHHBIX BO3MOYKHOCTEH.

Takum 00pazoM, M3ydeHHE CBOICTB KIETOK KpacHOH KpoBH amduOuii Mo-
JKET OKA3aThCs MOJNE3HBIM B W3YUCHUH JBIXaTCIIbHOW (YHKIMH KPOBH, PACKPBITHH
CBOMCTB DPUTPOLIMTOB U TEMOIIIOONHA, & TAKKE UX POJIM B YCIICIIHOW aJlalTaluu K
MIOCTOSTHHO MEHSIIOIINMCS YCIIOBHSIM TOPOJCKON CPEJIbl.

YCTHbIV Joknag
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CPABHUTEJNNIbHOE UCCJIEOOBAHUE AJIIFTOPUTMOB
MALUUHHOIO OBYYEHUA NCNOJIb3YEMbIX ONA
POTOMAEHTUDOUKALIMKA SMEU

M. PAOXKABU3AE, M. PE3In*

[lenapTameHT KOMMbIOTEPHBIX Hayk YHuBepcuteTa Tapbuat Mogapec, Terepah;
*rezghi@modares.ac.ir

A comparative study on image-based snake identification using machine learning
M. Rajabizadeh, M. Rezghi*

Department of Computer Science, Tarbiat Modares University, Tehran, Iran; Jalal Ale Ahmad
Highway, P.O.Box: 14115-111; *rezghi@modares.ac.ir

Automated snake image identification is important from different points of view, most im-
portantly, snake bite management. In this study, for the first time, the accuracy of a series
of state-of-the-art machine learning methods were compared. The study is performed on
six snake species in Lar National Park, Tehran Province, Iran. A combination of LDA and
SVM (kernel="rbf") is achieved to a test accuracy of 84%. Convolutional neural networks
show similar to better performance, and accuracy reaches 93.16% using MobileNetV2.
MobileNetV2 could be used even on mobile devices.

Pa3paboTka MeTOOB aBTOMAaTHYECKOW MICHTU(DHUKAMH N300paKEHUS STOBH-
TBIX 3MEH UMEeT Ba)XHOE 3HAUYCHHE B TEX PErMOHAX, IJIe CYIIECTBYET MOBBIIICHHAS
OIaCHOCTb 3MEMHBIX YKyCOB. C IMOMOIIBIO HCKYCCTBEHHOTO MHTEIIIEKTa BO3MOXKHO
CO3/1aTh CUCTEMY MAIIMHHON WJICHTU(HUKALMH 3MeH, KOTOpas B cilydae yKyca cMo-
JKET ONpEeeNUTh BU/] 3MEH U HanboJiee aJJeKBaTHbIH IPOTOKOII JiedeHus. B atom nc-
CJICIOBaHUHY MBI BIIEPBbIC POBEJIN CPAaBHEHHE TOUHOCTH MACHTU(DHUKALIUH Psijia Co-
BPEMEHHBIX METOI0OB MAIIMHHOTO 00y4eHus. VccnenoBanue MpoBeieHo Ha IeCTH
BU/aX 3Meil B HallMoHanbHOM mapke Jlap, nposunnus Terepan, Mpan. KomOunanms
LDA u SVM (kernel = ‘rbf”) nocturaercs ¢ Tounoctsto tecra 84%. CBepXTOUYHBIC
HEHpPOHHBIE CETH MOKA3bIBAIOT Ha TOM K€ MaTepHalie JIyUllyl0 MPOH3BOAUTENb-
HOCTb, @ TOYHOCTh gocTuraeT 93.16% c ucmonb3oBanueM MobileNetV2. Jlannoe
TIPUJIOKEHUE MOXKET TaKKe OBITh UCIIOIB30BAaHO HA MOOHMJIBHBIX YCTPOICTBAX.

CTeHoBoe coobLieHne

219



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

9KCMAHCMUA nonynsaPHOMN TEPPAPUYMHON
KPACHOYXOW YEPEINAXWU (TRACHEMYS SCRIPTA
ELEGANS) B OTKPbITbIE BOOOEMbI POCCUU

A.H. PEWLETHUKOB", M.I. 3BUBPOBA", . AA13, C. BATTAPAMW,

0.U. BOPOAUH, A. BOP3EE, ). BPENYA, K. YACEK, M. AUMAKMW,
W.B. QOPOHWH, C.M. APOBEHKOB, T.H. AYUCEBAEBA, Y.A. TMY4UXAHOBA,
A.I0. TMAOKOBA, O.A. TOPOEEB, A. NOAHHUAUC, M.MM. UNbIOX,

E.A. UHTEPECOBA, T.B. XA[OAB, [.MN. KAPABAHOB, B.®. XABUBYJIJIUH,
T.X. XABUNOB, M. MOHUPYI, M.M.M. XAH, A.A. KWOOB, A.C. KIIUMOB,
A. KOYETKOB, B.Il. KONBUHLEB, C.J1. KY3bMWH, C.C. JIAPYKOBA,
K.10. IOTUEB, H.E. NYNMNOBA, B.A. IbBOB, C.M. IANKOB,

N.M. MAPTbIHEHKO, U.B. MACIIOBA, J1.®. MA3SAHAEBA, . MUJTIbKO,
K.O. MUNBTO, O. MO3A®®APU, T. HI'YEH, P.B. HOBULIKUI, A. NEAMUH,
B.A. MPENIOBCKUW, P. MACPYP, B.B. CEPBUH, X.-T. LW, H. CKAJIOH,

P. CTPIOWK, M. TAHUTYYMU, O. TAPXHULLBUNW, B. LIYPKAH,

0.41. TOTEHbKOB, M.B. YILUAKOB, 1.A. BEXOB, ®. KCUAO, A.B. AKWUMOB,
T.U. AKOBNEBA, .M. 3ENEEB, B.Il. NETPOCSAH'

"MHcTUTYT Npobrniem akonorum n asontouun umenn A. H. Cesepuosa PAH, Mockaa;
*anreshetnikov@yandex.ru; cnncok BCex Apyrmx opraHv3aunin npeacTaBneH BO BpeMs
npeseHTauum goknaga

Expansion of the popular terrarium red-eared slider (Trachemys scripta elegans)

in open water bodies of Russia

A.N. Reshetnikov', M.G. Zibrova', D. Ayaz, S. Bhattarai, O.V. Borodin, A. Borzee,

J. Brejcha, K. Cicek, M. Dimaki, I.V. Doronin, S.M. Drobenkov, T.N. Duysebaeva,

U.A. Gichikhanova, A.Y. Gladkova, D.A. Gordeey, Y. loannidids, M.P. llyukh,

E.A. Interesova, T.D. Jadhav, D.P. Karabanov, V.F. Khabibullin, T.K. Khabilov, M.
M.M. Khan, A.A. Kidov, A.S. Klimov, D. Kochetkov, V.G. Kolbintsev, S.L. Kuzmin,
S.S. Larukova, K.Y. Lotiev, N.E. Luppova, V.D. Lvov, S.M. Lyapkov, |.M. Martynenko,
.V. Maslova, L.F. Mazanaeva, D. Milko, K.D. Milto, O. Mozaffari, T. Nguyen,

R.V. Novitsky, Y. Peimin, V. A. Prelovskiy, R. Masroor, V.V. Serbin, Hai-tao Shi, N. Skalon,
R. Struijk, M. Taniguchi, D. Tarkhnishvili, V. Tsurkan, O.Y. Tutenkov, M.V. Ushakov,
D.A. Vekhov, Fanrong Xiao, A.V. Yakimov, T.l. Yakovleva, F.M. Zeleev, V.G. Petrosyan’
'Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33; *anreshetnikov@yandex.ru; the list of all other organizations will
be available during presentation

Reptiles contribute to the global process of biological invasions, one of the problems
accompanying the development of human civilization. The red-eared slider, Trachemys
scripta elegans is one of the most popular pet reptiles in the world. Uncontrolled releases
of this animal into outdoor water bodies represents a conservational issue. We combined
and analyzed our own original and literature data on geographical distribution and ecology
of this terrapin in different parts of Eurasia. The geographical expansion of this reptile over
the territory of Russia is continuing. Robust evidence of successful reproduction and estab-
lishment of self-sustainable populations are still absent for the territory of Russia. However,
species distribution modelling suggests that successful reproduction is possible in several
southwestern regions of the country. The work was supported by the RSF, Ne 21-14-00123.
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PenTunmiy BHOCSAT CBOW BKJIA]] B INIOOAIBHBIN MPOIECC OMOIOTUYCCKUX UHBA3HIA
— OJIHy U3 IpPOOJEeM, COMPOBOKIAMONINX PA3BUTHE YCIOBCUCCKON ITUBUIIU3AIUH.
Kpacnoyxas uepenaxa (Trachemys scripta elegans) npoucxonut u3 CeBepHoii Ame-
pUKHU. DTa yepernaxa sBIsIeTCs OIHOM U3 CaMBbIX MOMYJSPHBIX JIOMANIHAX PEITUIAN
B Mupe. E3KeroqHo Ha IUTaHeTe MPOJAFOTCS MHJUIMOHBI MOJIOJIBIX O0COOCH KPacHOY-
xoit yepernaxu. OTHAKO JFOOUTEIU-TEPPAPUYMHUCTHI PEIKO TOTOBBI K JUTUTCIHHOMY
YXO/y 32 CBOUMH ITUTOMIIAMH: 3TU Yeperaxu ObICTPO PACTYT, a KPYITHbIC 0COOH Tpe-
OyroT OOJbIlIC IPOCTPAHCTBA, MCHEE MPHBIICKATCIBHBI U JTaXKe OOJE3HCHHO Kyca-
FOTCSL U, KPOME TOTO, SIBJISTFOTCS TICPEHOCYMKAMU OIACHBIX 3a00JicBaHUi. Boimyck B
OMDKAMIIUi BOTOEM — PaclpoOCTPaHCHHBIH CIIOCO0 MOSIBICHHS YYKESPOIHBIX TIpe-
CHOBOJHBIX ueperax B mpupojae. KpacHoyxas yepernaxa JISTKO aanTHPYETCs K yc-
JIOBHSIM OKPY’KAIOIICH CPEJIbI, MOXKET Pa3MHOXKATHCSI M 00Pa30BbIBATh CTAOMIILHBIC
MOMYJISIIMKA B PETHOHAX C MOIXOSIIUM KIMMatoM. HEeKOHTpOIUpyeMbIe BBITYCKU
9TOT0 BCESHOTO KMBOTHOTO B OTKPBITHIC BOJOCMEBI MPEICTABISIIOT COOOM Cephes3-
HYIO MPHUPOJOOXPAHHYIO MpoOiieMy. DKOJIOTHYECKas POJIb KPACHOYXOH uepernaxu
MaJIO M3y4€HAa W YacTO HEIOOICHUBACTCS. Mbl OOBEAMHWIMA U MIPOAHATU3UPOBAIN
COOCTBCHHBIC OPUTHMHAIILHBIC W JINTCPATYPHBIC JTaHHBIC MO PACIPOCTPAHCHUIO U
9KOJIOTUH 3TOTO MOJBUIA YePEIaxX B Pa3IMUHBIX PeTHOHAX PocCUM U CpaBHIIIH UX C
pe3yibTaTaMu, MOJyYCHHBIMH B IPYTUX YaCTAX KOHTUHEHTA. JKCIAHCHUs ATOH per-
TWJIAU B OTKPBITHIC BOJOCMBI BIICPBHIC HAYaIach B JIByX OTAAJICHHBIX APYT OT APY-
ra paiionax EBpa3um 3a npenenamu Poccun, a 3ateM nporpeccuposana onaronapst
MHOTOYHCIICHHBIMU HE3aBHCUMBIMU HHTPOAYKIUSM [0 BCEMY KOHTHHCHTY. [1HBa-
3WsI 3TOW PENTHINH Ha TeppuTOopun Poccru nmpopoinkaeTces: Hanpumep, HeTaBHO MbI
BIICPBBIC OOHAPYKIIIU 3Ty PEHTHINIO B PA3JIMYHBIX YIAaJCHHBIX peruoHax Cubupu
u [JaneHero Boctoka. MBI TipoaHaIM3UPOBAIN M ONKCAINA PA3IMYMs B SKOJIOTUU
KPaCHOYXOW Yepernaxy B Pa3HBIX YaCTIX POCCUM U MEPEUHCITHIN PETUOHBI C OTCYT-
CTBHEM COOTBETCTBYFOIICH MH(POPMALIUH 10 IKOJIIOTUH ATOro nozasuaa. [locrpoenue
OMOKJIMMATHYCCKUX MOJICJICH MMOKA3aJi0, YTO YCICIIHOE Pa3MHOXKECHUEC BO3MOXKHO
B HCKOTOPBIX FOI0-3aMaj[HBIX PETHOHAX CTPAHBI, OJHAKO CTPOTUX J[OKA3aTEeIIbCTB
YCIICIITHOTO Pa3MHOXKCHUSI 1 00pa30BaHMsI CTAOMIBHBIX MOIMYJISIIIUNA HA TEPPUTOPUN
Poccun noka Het. HE0OX0MMO OTMETUTB, YTO OT/ICIIbHBIC CITyYaiiHbIC HAXOKU HE-
ITOJIOBO3PEIIBIX 0COOCH U JTake HAOIIONCHHUE OTKIIAIKHU UL CAMKAMH HE SIBJISTFOTCS
JIOKa3aTeIIbCTBOM YCICIITHOTO Pa3MHOXKCHUS, MIOCKOIBKY U3BECTHBI CIydal BBIITY-
CKa FOBEHWJIBHBIX 0CO0CH, a SMOPUOHBI B SHIAX, OTJIOKCHHBIX B HEHOIXOISIINX
KIIMMaTHYCCKUX YCIOBHUSX, HE pa3BuBaroTcs. KpacHoyxas yepernaxa mpeicTaBIsieT
co0OW SIpKUl, HO peNKU MPUMEpP MIUPOKOMACIITAOHOW MHBA3UU O3 00pa30BaHUs
BOCIPOM3BOASIIUXCS TOMYJISIUN, HO C MOCTYIUICHUEM HOBBIX 0COOCH B pacTyIiue
JIOKAJIbHBIC TPYIITMPOBKH OJlarojapsi MHOTOYUCICHHBIM BbITyckaM. OObeM BBIITY-
CKOB MOXKET OBbITh 3HAYUTEIBHBIM. [I03TOMY, TIpH HEOOXOAMMOCTH, TIPH IIAHUPOBA-
HUU Mep 110 00phOe ¢ HEPA3MHOKAIOIIMMHUCS TPYIIIAMU YYKESPOIHOM KPacHOYXOH
Yyepernaxu U Ipyrux MOABHIOB pactucHoM uepenaxu (1. scripta), crparerus 00pbObI
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JIOJDKHA YYHUTBIBATh FeOrparuecKyro 001acTh YCICIIHONW 3UMOBKH JTaske 0e3 yclio-
BHU JUTs pa3MHOXKeHMst. PaboTa BeIoTHeHA rpu nojiepikke Poceuiickoro Hayunoro
®onpa, npoext 21-14-00123.
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PA3QEJNIEHUE TPOOUHECKUX HULL TOJTOBACTUKAMMU
U CETOJIETKAMU TPABAHOM JNIATYLLKU (RANA
TEMPORARIA) U CEPOU XABbl (BUFO BUFO) B O3EPE
rMYBOKOE MOCKOBCKOW OBJIACTHU

A.H. PEWLETHUKOB™, .1. KOPOBYLUKUH', K.B. FTOHFANIbCKUI'2,
A.I0. KOPOTKEBUY'3, A.H. CEJIbCKASA', A.A. KOTOB', A.B. TUYHOB"'

"MHcTTYT Nnpobrnem akornorum n asontoumn umenn A.H. Cesepuosa PAH, Mockga;
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Trophic niche segregation by tadpoles and postmetamorphs of the common frog (Rana
temporaria) and the common toad (Bufo bufo) in lake Glubokoe, Moscow province
A.N. Reshetnikov', D.l. Korobushkin', K.B. Gongalskiy'?, A.Yu. Korotkevich'?,

A.N. Selskaya', A.A. Kotov', A.V. Tiunov'

'Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33; *anreshetnikov@yandex.ru

2L omonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory 1/12
3Moscow Pedagogical State University, 119435 Moscow, Malaya Pirogovskaya str. 1/1

Lake Glubokoe is a large natural water body with a maximum diameter of 1200 m and a
maximum depth of 33 m. Larvae of the common frog, Rana temporaria and the common
toad, Bufo bufo develop in the lake in May — June. They have similar generalized structures
of oral apparatus and are opportunistic omnivorous consumers. We regarded interspecific
differences in food assimilation at both larval and postmetamorphic stages of these two
species using a stable isotopes method. We detected remarkable segregation of trophic
niches of the studied species at both larval and postmetamorphic stages. Theoretically, the
niche segregation may provide important prerequisites for decreasing possible interspecific
competition of these co-existing species. Additionally, our research provides insight into the
earlier documented imbalance when comparative assessing of trophic levels of conspecific
larval and adult anuran amphibians in studies used stable isotopes approach. Thus, we
detected that dramatic decreasing of 15N isotope values during transition from aquatic to
terrestrial habitats corresponded well to the differences between appropriate isotopic base-
lines of aquatic and terrestrial ecosystems whereas the dynamics of normalized nitrogen
isotope values suggest an increase in their trophic level after the beginning of terrestrial life.

O3zepo [my6okoe — KpyITHBII BOI0OEM €CTECTBEHHOTO MMPOMCXOXKICHNUS C MAKCH-

ManbHEIM nuameTpoM 1200 M 1 MakcuManbHOU rmyonHO# 33 M. Heckoipko BUIOB
amM(uONit NCTIONB3YIOT MEITKOBOIBE STOTO BOJHOTO 00BEKTa IS Pa3MHOXKCHUS B Be-
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CCHHE-JICTHUI Meproa. Mbl COCPEIOTOUMINCh Ha TPOPUICCKUX B3aMMOICHCTBHSIX
JIBYX HanOoJiee MHOTOUUCIICHHBIX BHJIOB: TPABSHOM JIATYIIKY (Rana temporaria) u
cepoii xxabb1 (Bufo bufo). JINUMHKU 3TUX BUIIOB MPOXOJST TUUNHOYHOE PA3BUTHC B
o3epe [i1ybokoe B Mae — uroHe. OHM MMEIOT CXOJTHOE F'€HEePAIN30BAHHOE CTPOCHHE
POTOBOTO ammapara W SIBISIOTCS ONIOPTYHUCTHYCCKUMHU BCCSIHBIMA KOHCYMCH-
TaMu. MBI U3y4YHJIM MEKBHIOBBIC Pa3jIndus B YCBOCHUHU IHINHM HA JTUYUHOYHOH U
MOCTMETAaMOP(O3HON CTaIUSIX Y 3TUX JBYX BHIIOB, UCIIOJB3Ysl METOJ] CTAOMIBHBIX
M30TOMOB. Pe3ynbTarsl ObLTH POAHATH3UPOBAHBI B CPABHCHHH C IPYTUMH OUOTHYC-
CKUMH KOMITOHCHTaMH 3KOCHCTEMBI 03¢pa. Mbl 0OHAPY>KUIIHA 3aMETHYIO CErPEeralliio
TPO(UUECKHUX HHUII UCCIICIOBAHHBIX BHJIOB HA IMYMHOYHOM U TOCTMETaMOpP(HO3HOH
cranusx. TeopeTH4ecku, cerperamus HUIl MOKET 00CCIICYUTh BaXKHBIC IIPE/IIOCHLI-
KH JUISL CHIDKCHHSI BO3MOXKHOM MEXKBHUJIOBON KOHKYPCHIIUU 3TUX COCYIIECTBYFOIIIX
BHJIOB, OJTHAKO Y HAC HET JI0KA3aTeIbCTB TAKOM KOHKYPCHIIMU JTaHHBIX BUIOB aMpu-
Ouii B riccienyeMoM o3epe. Kpome Toro, Hallld MCCIICAOBAHUSI [TO3BOJISIFOT TIOHATH
paHee JOKYMEHTHPOBAHHBIN AUCOaIaHC IIPH CPABHUTEIILHON OLICHKE TPOHUICCKIX
YPOBHEW KOHCHEIU(BUYHBIX JTHUYUHOYHBIX U B3POCIBIX 0CO0EH OCCXBOCTBIX ampu-
Owuii B paboTax ¢ MCIOIb30BAHUEM METONIAa CTAOMIBHBIX M30TOIOB. Tak, Mbl OOHAa-
PYXKIJIH, YTO CHIDKEHHE JIOJH TSKEJIOro U30TOIA a30Ta MPU MEPEX0Jie OT BOAHOM K
HA3eMHOU cpejic 00UTaHHMS BIIOJHE COOTBETCTBYET Pa3IMIMsIM MEKIY COOTBETCTBY-
FOLMMH M30TOIHBIME 0a30BBIMHU YPOBHSMH BOJHOM M Ha3¢6MHOU 3KOCHCTEM, TOTIA
KaK JIMHAMHUKA HOPMAJM30BaHHBIX 3HAUCHHI H30TOIOB a30Ta CBHUICTEIBCTBYET O
MOBBIMICHUH UX TPO(YUIESCKOTO YPOBHS MOCIIC HAaYaJia HA3eMHOM KU3HH.

YCTHbIV oknag
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1°CypryTcKkuit rocyapCTBEHHbIV YHUBEPCUTET

Variation in body size and sexual size dimorphism in the lizard Zootoca vivipara:
testing the effects of latitude and longitude

E.S. Roitberg', V.F. Orlova?, N.A. Bulakhova?, V.N. Kuranova*, G.V. Eplanova®,

0.l. Zinenko®, O. Arribas’, L. Kratochvil?, K. Ljubisavljevi¢®, V.P. Starikov'®, S. Hofmann',
W. Bohme'

'Zoological Research Museum Alexander Koenig, 53113 Bonn, Adenauerallee 160,
Germany; *eroit@web.de

2Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow,
Bolshaya Nikitskaya str. 2

3Institute of Biological Problems of the North; 685000 Magadan, Portovaya str. 18

“Tomsk State University; 634050 Tomsk, Lenin pr. 36

SInstitute of Ecology of the Volga river basin, Russian Academy of Sciences; 445003 Togliatti,
Komzina str. 10

V. N. Karazin Kharkiv National University; 61000 Kharkiv, Nezavisimosti pr. 6, Ukraine
"E-42004 Soria, Nuestra Sefiora de Calatafiazor 17b, Spain

8Charles University; 11000 Prague, Opletalova str. 38, Czech Republic

®Institute for Biological Research «Sini$a Stankovié¢»; 11060 Belgrad, Despot Stefan
Boulevard 142, Serbia

°Surgut State University; 628403 Surgut, Lenin pr. 1

Longitude and especially latitude were often found to predict geographic variation in body
size and sexual size dimorphism (SSD). Yet only few studies cover sufficiently large geo-
graphic areas and provide appropriate sampling to reveal eventually complex patterns (such
as non-monotonic relationships) and to effectively disentangle spatial and climatic effects.
The lizard Zootoca vivipara occupies almost the entire Northern Eurasia, thus presenting a
promising model for such studies. Using body length data for more than 10000 individuals
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from 72 geographically distinct samples over the species range we analysed how sex-specific
adult body size and SSD is associated with latitude and longitude. No consistent latitudinal
effect was found. The longitude effect was significantly curvilinear, with female size and
SSD increasing from Eastern Europe to Middle and East Siberia and then decreasing in the
Far East. This curvilinearity argues that the revealed body size — longitude relationship is
merely a correlate of seasonality, the factor known to be important from our previous study
(https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.6077). Thus, a possible explanation of
the longitudinal body size cline in Z. vivipara with truly spatial factors (such as gene flow and
colonisation history) accrues no support. This study is supported by the German Research
Foundation (DFG, grant RO 4168/1-3).

KnunanpHast ©I3MEHYMBOCTD BHEIIHEW MOP(OJIOTHH U JPYTHX acleKTOB (eHO-
THUIIA BJIOJb IPAJNCHTOB Teorpauyeckoi JOITOTHl, U OCOOCHHO IIUPOTHI, ONHCa-
Ha JJIsl MHOTUX BHJIOB XXMBOTHBIX, BKIItouas am(puouii u pentmimii. OqHako, gaxe
JUISl TAKUX BaKHBIX TPU3HAKOB KaK pa3Mepshl Teja, OOCTOSTENbHbIC HCCIIeOBAHUS
M3MEHYHMBOCTH IIMPOKO PACIpOCTPAHEHHBIX BHUOB, KOTOPBIE BKJIIOYAIOT OOJIBIIOE
YHCIIO PENPE3EHTaTHBHBIX BHIOOPOK M OXBATHIBAIOT TEPPUTOPHH 3HAYNTEIBHON Ieo-
rpaduyeckoil IPOTSDKEHHOCTH, KpaliHe penku. ccrenoBaHus Takoro poja Heoo-
XOJIMMBI, B YaCTHOCTH, JIJIS BBISIBIICHUS CIIOXHBIX, KPUBOJIMHEHHBIX (hopMm (marrep-
HOB) KJIMHAJIBHOM M3MEHYMBOCTHU. [IepCrIeKTHBHON MOJIENBIO TAKUX MCCIICIOBAHUN
SIBISIETCSL XKMBOPOAAIIAs siepula, Zootoca vivipara. TOT BUJ HAcENSeT MOYTH
BCIO YMEPEHHYI0 30HY EBpa3uu u BKIIIOYaeT HECKOJIBKO MOHO(DHIIETUUECKUX TPYIII
noryssinuid (lineages, clades), naeHTH(UINPOBAHHBIX HA OCHOBAHUM aHAJIN3a MU-
TOXOHApHAJIbHOW (M yactuuHO sinepHoi) JIHK. O600muB opurnHaibHble U JHTe-
parypHbIE JaHHBIE 110 JUIMHE Teja OoJiee AECATH ThICSY ocodelt Z. vivipara n3 72
reorpauuecky 000COOIEHHBIX BEIOOPOK, OXBAaTHIBAIONIMX OYTH BECh apeall Bujaa
ot ceBepHoii Mcnannu no Caxaimua, Mbl HCCIIEJOBAJIN, KaK XapaKTEPHbIE pa3Mephl
B3pOCIIBIX CAMIIOB M CaMOK, a TaK)Ke pa3MEpHBIN IOJIOBOH TUMOP(H3M KOPpEIHpy-
FOT C TeorpauueCcKOil MUPOTOH U TOITOTOM.

VYuuThiBast 60IBINYIO MPOTSHKEHHOCTH apeaila JKUBOPOISIICH SIEpHUIIbI ¢ 3ama-
Jla Ha BOCTOK, KOPPEJSILIUH C NIMPOTON aHAIN3UPOBAIN BHYTPH HECKOJIBKUX MaKpoO-
reorpaMueCcKUX PErHOHOB (KayKIbIH M3 KOTOPBIX HACEJIEH KUBOPOISIINMH SILCPH-
LIaMH OTHOMW KJIajibl), @ pABHUHHBIC ¥ TOPHBIE BEIOOPKH PACCMaTPUBAIH PA3/CIBHO.
B menom koppessinys pasMepoB Tejla ¢ IIHPOTOH He JOCTHrajia CTaTHCTHYESCKOU
JIOCTOBEPHOCTH.

Koppensiunu ¢ 1onroToil aHaTM3MPOBANIM Ha apealie B IIEJIOM, a TaKkKe MEeXIy
BBIOOPKAMHU BOCTOYHOMN XMBOPOASIIEH SIIEPHIIBI, HITH «PYCCKOW» KIIa/Ibl, HACEIISIO-
et 60IIbIIYI0 YacTh BUJOBOTO apeaia (ot dunnsaamun, [pubantuku, YKkpauHsl n
Pympinum Ha 3amazge 10 CaxaiuHa Ha BOCTOKE). DPQEKT J0IroTh COMOCTABIISIIHN C
BBIABJIICHHBIM paHee 3dexToM crerneHu ce3onHocTH Kinmara (https://onlinelibrary.
wiley.com/doi/full/10.1002/ece3.6077), koTopasi 3aKOHOMEPHO H3MECHSCTCS B JOJ-
TOTHOM HampasiieHUU. DPPEKT JOITOTH UMEET KPUBOIMHEWHBIN XapaKTep: CpeaHsis
JUIMHA TeJla CaMOK M Pa3MEpHBIH 1OJIOBOH JUMOP(H3M B LIEIOM YBEIHMYHBAIOTCS C
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3amaja Ha BOcToK oT Bocrounoit EBporsl 1o Cpenneit u Boctounoit Cubupu, HO
BHOBb yMeHbInatotcst Ha JlanpHem Bocroke. Hanpotus, Koppessius pasMepoB Tena
C CE30HHOCTBIO KJIMMara He 0OHapyKMBaeT 3HAYMMOI KPHUBOJIMHEIHOM COCTABIISIIO-
mei. [TomydeHHble pe3yabrarhl MOKa3bIBAIOT, YTO JOJITOTHAS KIIMHA M3MEHYMBOCTH
pa3MepoB KUBOPOJSILEH SIEPHIIBI TOTHOCTBIO OOBSCHSIETCS! KOPPEJSILUel J10MIro-
TBI C CE30HHOCTBIO KJIMMaTa. [ u1oTe3bl, 00BSICHSIOIINE JOJITOTHYIO KJIMHY TTOTOKOM
T€HOB U UCTOPHEN pacceNeHHs, IOATBEPKICHHS He HAXOIT.

A. Knaszen, X. Hlrpeiidom, O.A. Jleonthea, P.P. IllamMrynosa, M. ®oxkr, 1.B.
Tapacos, B.A. SkosneB u 1.B. JloponnH 1100e3HO MTPpea0OCTaBUIN OpPUTHHATIBHBIC
JIaHHBIC TI0 JUTMHE TeJa KUBOPOSIIeH simepuibl. Mbl mpusHarensHbl Takoke FO.J1.
Kapasniepuuk 3a co3jaHue CKpUNTOB B Iporpamme perl, obieryaBimmix nepBU4HyIO
o0paborky manHbIX. VccnenoBanue mnojuepkano Hayuneim donmom [epmanun
(DFG, grant RO 4168/1).
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MWKPOSIAEPHbIA TECT KAK MOOENb MOHUTOPUHIA
FTEHOTOKCUYECKOIO 3ATPA3HEHUA BOOAHOWU CPE[bI

E.B. POMAHOBA, E.C. PABUHUHA*

HauunoHanbHbIN nccnegoBaTenbCckuin Hukeropoackmin rocygapCTBEHHbIN yHUBEPCUTET
umeHn H.W. lobayeBckoro, *ryabinina.e.s@yandex.ru

Micronucleus test as a model for monitoring genotoxic pollution of the aquatic en-
vironment

E.B. Romanova, E.S. Ryabinina*

N.I. Lobachevsky State University of Nizhni Novgorod; 603105 Nizhny Novgorod,
Ashkhabadskaya str. 4; *ryabinina.e.s@yandex.ru

The aim of this work is a comparative assessment of the cytogenetic homeostasis of an indi-
cator species of frogs of the genus Pelophylax, in the water bodies of the Nizhny Novgorod
region. The material for this work included the samples of lake frogs and pond frogs collected
from ten water bodies of the Nizhny Novgorod region. The counting of micronuclei was
carried out on a Meiji Techno, viewing 2000 erythrocytes for each individual. Data analysis
was carried out using nonparametric statistics. The result of the hydrochemical analysis of
water bodies revealed an excess of the water quality standard. To study the distribution of
the obtained data in the factor space, the principal component method was used. A detailed
cytogenetic analysis of green frogs, grouped according to their hydrochemical composition,
was carried out. An increase in the intensity of erythropoiesis was revealed in frogs living
in conditions of extreme pollution of the aquatic environment (cluster IllI), compared with
individuals in less polluted environmental conditions (cluster Il). An increased content of
leukocytes in the blood of pond frogs was found in comparison with lake frogs (D = 5.21, p
<0.001). A high frequency of occurrence of micronuclei in erythrocytes of peripheral blood of
individuals living in clusters Il, 111, and IV, compared to the cluster |, which is less contaminated,
was revealed. It has been shown that the largest area is observed in the formed micronu-
clei. Using Spearman’s rank correlation coefficient, a correlation relationship was revealed
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between the induction of formed micronuclei in the cells of the body and an increase in the
concentration of iron and manganese compounds in the aquatic environment of amphibians.

CKpPHHUHIOBBIN IIUTOTEHETHYECKUI METOJI y4eTa MUKPOSIEP B KJIETKaX KPOBU
SIBISIETCS] OJHUM U3 HanOoJee MepCIeKTHBHBIX METOI0B YKOJIOTHYECKON OLIEHKH Ka-
YyecTBa OKpyKaroei cpesibl. OTCIe)KUBAHUE MyTareHHBIX ()aKTOPOB CPEbl POBO-
JIUTCSI C MCIIOJIb30BAHUEM OPraHU3MOB-OHOMHIMKATOPOB U MHUKPOSJICPHOTO TECTa,
TI03BOJISIIOILIETO TECTHPOBATh XUMUYECKUE, (PU3MYECKHE U OMOJIOTNYeCKNE areHThI.

Iens paboTBl — CpaBHUTEIbHAS OLIEHKA [IUTOT€HETHYECKOI0 ToMeocTa3a UH-
JIMKaTOPHBIX BUJOB Jisirymek pona Pelophylax, Bognbix 00bekToB Hinkeropoackoi
obnacTH.

Marepuasnom paboTs! ciryskuiu cOopsl 03epHBIX (Pelophylax ridibundus) n npy-
IOBEIX (P, lessonae) nsryIiek Ha IECATH BOAHBIX 00bekTax Himkeropojackoi o0ma-
CTH, Pa3IIMYAIONINXCsl A0MOTHYECKUMH YCIIOBHIME. OJJTHOBPEMEHHO, CO COOPOM aM-
¢ubmii, 66uTH B3STHI TPOOBI BoBI B cooTBeTcTBHU ¢ 'OCTom 31862-2012. I'mapo-
XMMHUUYECKUH aHaJIN3 MPOBOIMIN C MOMOINBI0 npubdopa crekrpodoromerpa Hach
DR-2800. OnenuBainu cienyroniye nokasareim: xKejne30, Mapratell, MeJlb, CBUHELl,
HUKEJb, INHK, HUTPAThI, HUTPUTHI, XJIOPHUIBL, CYIb(ATHI, CYabPUIbI, HeQTEIPOIyK-
ThI, BOJOPOHBIH 1okasarensb (pH). [To pesynbraram ananm3a OblI pacCUUTaH Y/IeIb-
HOTO KOMOMHATOPHOTO MHjEKca 3arps3HeHHocTH Boabl YKU3B (P 52.24.643-
2002). Y kaxoi ocodbu OblIa 0TOOpaHa KPOBb JUIS IIPUTOTOBJICHUS] Ma3KOB U OIpe-
JIeTICHUsT OOILEero COAepKaHusl HPUTPOLUTOB M JielkoruTos. [logcuer mMukposiiep
OCyLIEeCTBISUIN Ha Mukpockore Meiji Techno ¢ ucronap3oBaHnEM UMMEPCHOHHOTO
obwekTuBa. Juddepennmponany yeTsipe Buaa Mukposep: | — odopmieHHsle, 2
— INIPUKpPEIUICHHbIE, 3 — TaJOYKOBHUIHbBIE, 4 — pa3pbixieHHble. CTaTUCTUYECKUH
aHaJIM3 MMPOBOAMIIM HElapaMeTpUYecKUMH MeTolaMmu, B cpene R-studio, ¢ pacue-
ToM kputepueB: Kpackena — Yommca (H), ana (D), koa¢ddurmenta paHroBoi
koppernsiinu Crimpmana (p), Yukokcona (W), uist cpaBHEHHS J10JIeH HCIIONIb30BaNIN
Kputepuii z ¢ nmonpaskoil Xonma. Kiraccudukannio BEIOOPOK MPOBOIMIN METOIOM
IVIaBHBIX KOMITOHEHT. 32 BEJIMYMHY YPOBHSI CTATHCTHUECKOW 3HAYMMOCTH IPUHUMA-
mu a=0.05.

Pegynbrar rugpoXMMHUYECKOTO aHAJIM3a BOJHBIX OOBEKTOB BBISIBHIJI IPEBBIIIC-
HUE HOpPMaTHBa KadecTBa BOJBI JUISI BOAOEMOB PHIOOXO3SHCTBEHHOTO Ha3HAUCHMS
110 COIEPIKAHMIO Kejle3a, Mapraiua, Meau, Xpoma, cyiab(uaoB, kobaybra, IIMHKA,
cBuHIa. CormacHo yaeinbHOMY KOMOMHAaTOPHOMY WHJEKCY 3arpsS3HEHHOCTH BOJIBI
(YKM3B) 3a nepuox HaOMIOACHUH KauecTBO BOIBI B BOJOEMAaX yXyALIMIOCh. Me-
TOZOM IJIABHBIX KOMITOHEHT OBLIM BBIJICJICHBI YETHIPE IPYIIbI (KjacTepa) BOIHBIX
OOBEKTOB CXOJIHBIC IT0 THAPOXUMHYECKOMY COCTaBy. [Ipu m3ydeHun obuiero co-
JIep’KaHKsl B KPOBU 3PUTPOLIUTOB M JICHKOIIUTOB, MEXY BHIOOPKAMH U3 MOIYIISIIIAN
03EPHBIX JITYLIEK, OOUTAIONIMX B BOAHBIX 00BEKTaxX, CIPyIINUPOBAHHBIX 110 I'HPO-
XMMHUYECKOMY COCTaBY BBISIBJICHBI 3HAYMMBIC PA3JIMUUs B KOJINYECTBE IPUTPOLIUTOB
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nepudepudeckoid kposu ampuouii (H =35.22, p < 0.001), 4ro cBUIETEIHCTBOBAIO
O TIOBBIIICHUH MHTEHCHBHOCTH 3PUTPOII033a Y JIATYIIEK, OOUTAIOMINX B YCIOBHUIX
9KCTPEMAJILHOTO 3arpsi3HeHHs BogHOW cpenbl oouranuu (III kiacrep), mo cpaBHe-
HUIO C 0COOSIMH, HaXOJSIIUXCS B MEHEe 3arpsisHeHHbIX ycinoBusax cpenbl (11 kia-
crep). MeXBHIOBYI0 M3MEHYMBOCTh T€MaTOJIOIMYECKUX MOKa3areseil OleHUBaIn
Y aHaJIM3e BEIOOPOK, OOUTAIOMINX B CXOAHBIX ycinoBusx cpensl (11 kinacrep). Yera-
HOBJICHO MOBBIIIEHHOE COAEPIKaHUE JICHKOIIUTOB B KPOBU MPYAOBBIX JIATYLIEK 110
CpaBHEHUIO ¢ o3epHbIMH Jisirymikamu (D = 5.21, p < 0.001), Ha ¢oHe oxnHAKOBOrO
coziep)KaHust B KpoBU ocobeit o6oux BuaoB sputpouutos (D = 1.45, p = 1.0). Takum
00pa3om, ObljIa BBISIBICHA KaK BHYTPHUBHIOBAs H3MEHYMBOCTD, TaK M MEXBH/IOBbIC
pa3IMuMs FeMaToJIOrMUeCKUX MOKa3aTee MesKay 03€pHBIMU U PY/IOBBIMHU JIATYII-
KaMH, OOMTAIOIIMMH B Pa3JIMYarONINXCs U CXOJHBIX THAPOXUMHYECKUX YCIOBHUSX
Cpebl O0UTaHUs.

AHanu3 cyMMapHOTO COAEP)KaHUSI MUKPOSEp B 3PUTPOLUTAX 3€JIEHBIX JIATY-
LIeK BBIIBIJI BBICOKYIO YAaCTOTY BCTPEYAEMOCTU MHKPOSJEP B SPUTPOLUTAX MEPU-
(bepuyeckoit kpoBu ocobdeii, ooutaromux B 11, III u IV kimacrepax, mo cpaBHCHHIO
co I kyactepom, SBIAIONIMMCA MEHEE 3arpsi3HEHHbIM. B JMHaMuKe MHOTOJIETHHX
HaOJIIO/ICHNH yCTAHOBIICHO BO3pacTaHHE JIOJM SPUTPOLUTOB C MPUKPEIUIEHHBIMU
MUKpPOS,APaMH, a TaKXkKe, U3MEHEHUE COOTHOIIECHUS BUI0B MUKPOSAEP B APUTPOLIU-
Tax KpoBH aM(puOuii.

[MTokazaHo, 4To ruroma s OGOPMIICHHBIX MUKPOSZIEP B JBa pa3a OOJbIIe MpH-
kperieHHbix (D =5.07, p <0.001), n nBa pa3za Menblie paspeixiieHHsx (D =3.10, p
=0.01). [TasouKOBHAHBIE MUKPOSIJIPA UMEJIU MTPUOIU3UTEIHHO OJJMHAKOBBII pa3Mep
¢ 0()OpMIICHHBIMH, HO UX IUIOLIA]b CYIIECTBEHHO IIPEBBIMIACT IUIOMIAAb TPUKPE-
rieHHbIX Mukposiaep (D = 3.18, p = 0.008). [To pa3mepy MUKpOsiIpa B 3pUTPOIUTAX
O3€pHBIX JIATYIIEK CTAaTUCTUYECKH HE OTIMYAINUCh OT MUKPOSAEP B IPUTPOLMTAX
MPYJAOBBIX JIATYIIEK.

C nomonipto kKod(duienTa panropoit koppesnsiiuu CriupMeHa BbIsBICHA KOP-
peISIIIMOHHAsT B3aMMOCBSI3b MEXKIY MHAYKIHMEH B KJIE€TKax opraHusMa o(popMIIeH-
HBIX MUKpPOSIEp TUIA U MOBBIIICHUEM KOHLIEHTPALUN COESAUHEHUH Jkene3a U Map-
raHia B BOJHOH cpeae oouranus aMm(puounii.

Haxonsich B TKaHsIX M OpraHax B BUjie KOMIUIEKCa C OelIKaMy, aMUHOKHCIOTaMU
U JPYTMMHU OMOJOTUYECKH aKTHBHBIMHM COCIMHEHHSMH OHU CIIOCOOHBI BBI3BIBATh
HapylIeHHe MeTadoJIM3Ma, OKa3blBaTh TOKCHYECKOe M MyTareHHoe jeiictue. [lo-
JIy4YeHHbIE PE3yJbTaThl CBUAETENILCTBYET O MyTareHHOM JAEHCTBUM KOMIIJIEKCHOTO
XMMHUECKOTO 3arpsi3HEHMs] BOIHOM Cpesibl 1 0COOOM BKJIaJIe OTACIBHBIX THKEIBIX
merasuios (Fe, Mn) B ipouiecc popMUpOBaHHUS IIUTOTEHETHIYECKUX aHOMAJIUH B CO-
MaTHYECKUX KJIETKaX 3eJICHbIX JIATYIIeK.

CTeH0Boe coobLieHne
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COUMAJIbHBIE KOHTAKTbI KPYTJTOIrOJIOBOK-
BEPTUXBOCTOK, PHRYNOCEPHALUS GUTTATUS
GUTTATUS (GMELIN, 1789), U YLUACTbIX KPYTTIOI OJIOBOK,
PHRYNOCEPHALUS MYSTACEUS MYSTACEUS (PALLAS, 1776)

E.O. PABOBA™, [1.B. BETO?, U.J1. OKLUTEWH?, M.A. TULLLEEHKO",
A.10. PPAEPMAH*

"MockoBckasi Lwkona Ha FOro-3anage Ne 1543, *redcat1809@gmail.com
2MOCKOBCKMIN Nefarormyeckuii rocyAapCTBeHHbIN YHUBEPCUTET

SHCTUTYT TEeOpeTnYECKon 1 aKcnepuMeHTanbHou usmkm nmenn A. W. AnuxaHosa
HauwvoHanbHoro nccnegoartensckoro LeHTpa «KypyatoBckuii MHCTUTYT», Mocksa

“dunsnyecknin pakynsTeT MOCKOBCKOrO rocy1apCTBEHHOIO YHUBEPCUTETA
nmeHu M.B. JlomoHocoBa

The social contacts of Phrynocephalus guttatus guttatus (Gmelin, 1789) and Phryno-
cephalus mystaceus mystaceus (Pallas, 1776)

E.D. Riabova™, D.V. Veto? I.L. Okshtein®, M.A. Tischenko', A.Yu. Fraerman*

"Moscow school in the South-West Ne 1543, 119571 Moscow, 26-ti Bakinskikh Komissarov
str. 3-5; *redcat1809@gmail.com

2Moscow Pedagogical State University, 119991 Moscow, Malaya Pirogovskaya str. 1/1
3Alikhanov Institute of Theoretical and Experimental Physics of the National Research Center
«Kurchatov Institute», 117218 Moscow, Bolshaya Cheremushkinskaya str. 25
“Lomonosov Moscow State University, Faculty of Physics, 119991 Moscow, Leninskie Gory 1-2

We described the behavior of Ph. guttatus and Ph. mystaceus and made a list of their
behavioral acts. Based on this list, we compared behavior of these two species during in-
teractions. Our general results. 1. Behavior of Ph. mystaceus is more complicated than that
of Ph. guttatus. Secret toadhead agamas use poses of exaggeration, often bury themselves
in sand; females and juveniles use «push-ups» during social contacts with males. All these
behavioral acts are not typical for Ph. guttatus. Males of spotted toadhead agamas «stomp»
and wave their tails. 2. Females are less active than males. Tail-wagging is less common in
females. 3. There are two types of males in conflicts: winners and losers. In spotted toad-
head agamas, winners use more tail displays than losers, but there is not such correlation
in secret toadhead agamas. On the other hand, losers of secret toadhead agamas run
more than winners, and we did not note this for spotted toadhead agamas. 4. We classified
male conflicts by tension degree of the lizards. There are three types: light conflict (lizards
stand far away from each other and wave their tails), medium conflict (lizards stand close,
«stomp» (Ph. guttatus) or use exaggeration poses (Ph. mystaceus), can bite each other,
but still don’t fight), and tense conflict (lizards fight, run a lot, a winner follows a loser). We
noted conflicts between females of Ph. mystaceus (they were not described in literature
earlier). We also detected evening activity for Ph. mystaceus, although they are described
as day animals. Lizards went out of their burrows in evening (19:00-20:30) and moved for
short distances; they hunted successfully; males fought and tried to mate with the females.

Kpyroronosku (Phrynocephalus) — poj CpeHUX W MEJIKHUX SIIEPHUI] CeMeii-

cTBa araMoBbIX (Agamidae), HacessIomuMil MyCThIHKM ¥ noyycTeinu [laneapkru-
4eCcKoro pernoHa. Bo Bpems coranbHbIX KOHTAKTOB KPYITIOTOJIOBKH-BEPTUXBOCTKHI
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(Ph. guttatus), ymacteie KpyrioronoBku (Ph. mystaceus) u Ph. vlangalii mpoxo
ucnonb3ytoT asumxenust xpocra (Ilanos, Lemnapuyce, Henmomusimux, 2004; Peters
et al, 2016; Mockanenko, 2009, Paumbekosa, 2011). MbI cocTaBwiIu NOAPOOHBII
CIIMICOK TMOBEJICHYCCKUX AKTOB, OMHCAIU (DUKCHPOBAHHBIC KOMIUICKCHI JCHCTBUI
st Ph. guttatus v Ph. mystaceus, i CpaBHHIJIM UX TOBEICHUE BO BPEMSI COIMATBHBIX
KOHTaKTOB. [Ipy cpaBHEHUU MBI ST 0COOCH HA KATETOPUU IO TMOJTY, XapaKTepy
B3aMMOJICHCTBUS (JIPaKU MEK/TY CAMI[AMH M KOHTAKThI CAMIIOB C CAMKAMH ) U HCXOY
Jpak (CaMIbI-TOOCTUTEIIN U CAMIIBI-IPOUTPABIIIHE).

OCHOBHBIE PE3yJIbTaTHI.

1. TloBeaeHue ymacThIX KpYIVIOTOJIOBOK OKa3ajloch Oojiee pa3sHOOOpasHbIM,
YeM MOBEIICHUE KPYIIOTOJIOBOK-BEPTUXBOCTOK. YIIACTHIC KPYIIOTOJIOBKH B JIpaKax
BCTAIOT B 03I TIPCYBEIIMYCHUSD) U XOSIT B 3TUX 032X JAPYT BOKPYT IPyra; 9acTo
3aKaIlbIBAIOTCS B MECOK; JCTCHBIIIA U CAMKU «KHUBAOT» BO BPEMs KOHTAKTOB (TIOJI-
HUMAIOT U OIyCKAIOT BEPXHIOK YacTh TEJa, MPU 3TOM HHOTINA OTOpachIBasi MECOK
3aIHUMH JlaiaMu). Y KPYIJIOTOJIOBOK-BEPTHUXBOCTOK BCE ATH JIBUTATCIBHBIC aKThI
OTCYTCTBYIOT; JUIS HUX XapaKTEPHO TOJIHKO TOIIAHBE CAMIIOB MIEPEIHUMU U 33 THUMHU
JIallaMU BO BpeMsl KOHTAKTOB. [103bI 0TKa3a caMOK OT CIapUBaHUs OTIHYAIOTCS Y
JIBYX BUJIOB.

2. Y 00oux BUJIOB CaMKH TOpa3fo MCHEE aKTHUBHBI, YeM caMilbl. OHH JeTaroT
MCHbIIIC IBUKCHUH XBOCTOM U OOJIbIIIC HAXOISITCS B TTOKOE.

3. B npakax KpyrJIiorojoBOK-BEPTHXBOCTOK CaMIIBI-IIPOUTPABIINE MCHEE aKTHB-
HBI, UM MOOCTUTEITN; OHU JICJTAl0T MEHBIIIC IBUKCHUI XBOCTOM U OOJIBIIIC HAXOST-
Csl B TOKOE. Y YIIACTBIX KPYIIIOTOJIOBOK Takol 3aKOHOMEPHOCTH HE HaOIromaeTcs,
HO 3aTO MPOUTPABIIHE OOJIBIIE OETAIOT, YTO HE XapAKTEPHO JJIsi BEpTHXBOCTOK.

4. Jlpaku caMIlOB yIajoCh KIACCH(UIUPOBATH MO CTEICHH BO30YKICHHS KOH-
(ITUKTYOMIMX SIICPUIL: «CIIOKOWHBII KOH(UIUKT (SIIEPUIIBI CTOAT TAICKO IPYT OT
JpyTa U JICNAr0T Pa3InYHbIC TBHKCHUS XBOCTAMH ), KOH(IUKT CPEIHEH CTCIICHU Ha-
MIPSHKEHHOCTH (SILEPHUIBI TTOAXO0AsT Onvoke, TonatoT (Ph. guttatus) WiaM BCTAalOT B
o3l npeyBenudeHus (Ph. mystaceus), MOTYT JIeiaTh KOPOTKUE BBIMAJBI U KycaTh
JpyT 1Opyra, HO HE CICIUISIOTCS), U «HACTOSINAS JpaKa (SIICPHIIbI CICTUISFOTCS,
TOHSIOTCS ZIPYT 3a JIpyroM, TOOeNTENb JOJITO PECIielyeT IPOUTPABILETO).

VY yIIacThIX KPyIJIOTOJIOBOK MBI OOHAPYKUIIM arpeCCHUBHBIC KOHTAKTHI (JIPaKH)
MEX]ly CAMKaMH, HE OIUCAHHBIC B JIUTEpaType. Mbl Takke HAOIONATH BEUCPHIOK
AKTHUBHOCTh, XOTS YIIACTBHIC KPYIVIOTOJOBKH CUYHMTAIOTCS JHCBHBIMHU SIICPHUIIAMHU.
KpyrnoronoBku Bbuie3anu u3 Hop B cymepkax ¢ 19:00 no 20:30 u genanu KopoTKue
MEPEXO0/Ibl, OTPBIBAS TEJIO OT TPYHTA, IPU ITOM YCICIIHO OXOTHIUCH. CaMIlbl mmpe-
CJICZIOBAJIU JIPYT IPYTa U MBITATUCH CIIAPUBATHCSI C CaMKaMu. MbI TIOCTaparuch MoI-
POOHO OMUCATh CYTOYHYHO aKTUBHOCTB SIIEPUI] 000UX BUIOB.

YacTh NEepeUnCICHHBIX 0COOCHHOCTEH MOBEJCHUS MOXKET OKAa3aThCsl XapaKTep-
HOM TONBKO JJIsl TIOMYJISIIIUN YIIACTOM KPYTIIOTOJOBKU M3 Jlarectanckoro 3amoBeji-
HUKa (mecyanblii MaccuB bosbmioi Capbikym), 100 Beero nmonsuna Phrynocephalus
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m. mystaceus. IHaue TpynHO OOBbSICHUTD, HAIIPUMED, OTCYTCTBUE B JINTEPATyPE OIHU-
CaHMs BeYEpHEH aKTHBHOCTH ATOTr0 Buaa. bonee Toro, skenras OKkpacka MoaXBOCTHI
U MeIMajbHOM CTOPOHBI Oeniep B 9Toi momyssinuy Hadmronaercs y 100 % camok n
MOJIOJTHSIKA ¥, BUIUMO, OTCYTCTBYET B IOy Isiiusix u3 CpeaHeit Aznu.

YCTHbIV Joknag

NMPOABJIEHUME AHOMAIIUN P Y MANEAPKTUHECKUX XXAB
noa AEMCTBUEM METALUEPKAPUU TPEMATObI STRIGEA
ROBUSTA

A.O. CBMHUH™, K.A. MATYLLUKWHAZ, O.B. AEAYX?, U.B. BALUMHCKUIA®,
O.A. EPMAKOBS, C.H. TIUTBUHYYK®

"YIHCTWUTYT 3KOMOrM4eckoi 1 cernbckoxo3sincTBeHHow Gruonorum (X-BIO) TromeHckoro rocyaap-
CTBEHHOrO yHUBepcuTeTa; *ranaesc@gmail.com

2Poccuiickuii rocyaapCTBEHHbIN arpapHblil yHuBepcuTteT — MCXA nmenn KA. Tumnpssesa,
Mocksa

3CaHkT-lNeTepbyprekuii rocynapCTBEHHbIN YHUBEPCUTET
*UHcTuTYT Nnpobnem akonoruu 1 asontouum nmenn A.H. Ceepuosa PAH, Mockea
STeH3eHCcKuiA rocyAapCTBEHHbIN YHUBEPCUTET

SUHcTUTYT umTonorum PAH, CaHkT-MeTepbypr; [arectaHckui rocyaapCTBEHHbBIA YHUBEPCUTET,
Maxaukana

Manifestation of the anomaly P in Palaearctic toads caused by trematode

Strigea robusta metacercariae

A.O. Svinin™, K.A. Matushkina?, D.V. Dedukh?, I.V. Bashinskiy*, O.A. Ermakov?®,

S.N. Litvinchuk®

"Institute of Environmental and Agricultural Biology (X-BIO), University of Tyumen; 625003
Tyumen, Lenin str. 25; *ranaesc@gmail.com

2Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49

3St. Petersburg State University; 199034 St. Petersburg, Universitetskaya nab.7/9
“Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, 119071
Moscow, Leninsky pr. 33

5Penza State University; 440026 Penza, Krasnaya str. 40

®Institute of Cytology of the Russian Academy of Sciences; 194064 St. Petersburg Tikhoretsky
Ave., 4; Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a

The anomaly P is a polymorphic syndrome observed and for a long time considered specific
for water frogs of the genus Pelophylax. It was shown that anomaly P is caused by parasitic
flatworm Strigea robusta. Herein, we describe this syndrome for toads of the genera Bufo
and Bufotes, obtained as a result of S. robusta cercariae exposure. There are both mild
(polydactyly) and severe forms of anomaly P observed in experiments with low dose of
cercariae (8 cercariae). All anomalies were similar to those observed in water frogs. The
lack of observations of severe forms in toads in natural populations can be explained by the
asynchrony between the time of limb development in toad tadpoles and the mass emergence
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of S. robusta cercariae from planorbid snails. A total of 270 tadpoles were used: 150 tadpoles
of Bufo bufo; 60 tadpoles of Bufotes viridis; 60 tadpoles of Bufotes baturae. All tadpoles
in the experimental group were exposed to 8 cercariae dose because it allows to obtain
both mild and some severe forms of anomaly P. In additional experiment (hyperinvasion),
20 tadpoles of B. baturae were kept together with Planorbarius corneus snail infected with
S. robusta in a 45 L aquarium for 20 days. The anomaly P manifested in all three toad spe-
cies studied. A dose of 8 cercariae produced infection in 60% of tadpoles. In the tadpoles
of all three species, the occurrence of anomaly P (predominantly polydactyly) varied from
19 to 78%. Individuals with severe cases of anomaly P were found in all test groups. All
anomalies were similar to those observed in water frogs. The lack of observations of severe
forms in toads in natural populations can be explained by the asynchrony between the time
of limb development in toad tadpoles and the mass emergence of S. robusta cercariae from
planorbid snails. The research was supported by the Russian Science Foundation (project
No. 21-74-00079).

Anomanust P — nonumopdHbIi CHHIPOM, BKIIOYAIOMINHN JIETKHe (TIOJIHIaKTH-
JIMM) U 3HAYNUTEIIbHBIE Ae(hOpMaIiii KOHEYHOCTEH Y 3€JICHBIX JISTYIICK, BEI3BAHHBIH
BO3JICUCTBHEM METallepKapHil TpeMaToubl Strigea robusta. Jlonroe BpeMs cuuTa-
JIOCh, YTO JIaHHBI CHHAPOM crieli(uyueH /Il 3elIeHbIX JIAryleK. B nanHom co-
OOILEHNU MBI ONKCHIBAaeM Je(OpMaIMi Y TPEX BHUJIOB MaJCAPKTHYECKUX ka0, 1mo-
JIy4EeHHBIE B IKCIIEPUMEHTE I10 3apa)KCHHUIO TOJIOBACTHKOB (DPMKCHPOBAHHOM /10301
uepkapuit S. robusta n Tpyu TUIEPUHBA3HU TIPH COBMECTHOM COJICPKaHUM TOJIO-
BAaCTHKOB C 3apa)XKEHHBIM MOJUTIOCKOM Planorbarius corneus. JIjisi S5KCIIEpUMEHTOB
0110 BRIOpaHO TpH Buaa xabd: Bufo bufo, Bufotes viridis, Bufotes baturae. Bcero B
9KCIIEPUMEHTE 110 3apaKCHHIO (PUKCHPOBAHHON 710301 Liepkapuil yuacTBoBaio 270
rosioBactukoB (150 Bufo bufo; 60 Bufotes viridis n 60 Bufotes baturae), HaxoQsImux-
Csl HAa paHHUX CTaJMSIX PAa3BHUTHs MOYKH KOHEUHOCTEH. bpina BhIOpaHa j03a B BO-
ceMb IiepKapHii, IIPH KOTOPOH paHee ObUIO OTMEYEHO IMOSIBICHHUE KaK JITKUX, TaK U
«TSKETBIX» BAPHAHTOB B JOMOJHUTENBHBIX IKCIIEPHUMEHTAaX Ha 3€JEHBIX JIATYIIKAX.
Takoke OBbUT ITPOBEIEH AKCIEPUMEHT 10 runepuHBazun: 20 rosoBacTukoB Bufotes
baturae conepkaluch COBMECTHO C MOJUIIOCKOM Planorbarius corneus, 3apaxeH-
HBIM S. robusta B 45 1 akBapuyme B Teuenue 20 nueil. [Tocie 3apaxenus y rojgosa-
CTHMKOB HaOJIIOAAINCH KaK TOJIMIAKTHINH, TaK U TshKesble popMbl aHomanuu P, cxo-
JKHE C TAKOBBIMHU Y 3€JICHBIX JIArYIIeK. AHOMAIUK oTMeueHb! y 60% ronoBacTUKOB B
JKCIepUMeHTe. YUCII0O aHOMAJIbHBIX TOJIOBACTUKOB B PA3HBIX IKCIEPUMEHTAIbHBIX
rpymnmax 6suto ot 19 1o 78%. Tsoxenble BapuaHThl aHOMaluK P, XoTs 1 ObuIH Masio-
YHCIICHHBI (13-3a HEOOJIBIION JJO3bI IEpPKapuii), TEM HE MEHee, ObUIM OTMEYEHBI BO
BCEX HCCIEIyeMBIX IpPyNIax y BCeX TpeX BUAOB kad. B koHTpone aHomanuu He
OTMeYeHbI. BeposiTHO, oTCyTCTBHE HAOMIONCHNH «TSKEIBIX» (DOPM y TOJIOBACTHKOB
ka0 B IIPUPOJIE CBA3AHO C ACHHXPOHHOCTHIO YKU3HEHHOTO LIUKJIA [1apa3UTa U CPOKOB
pa3BUTHS KOHEUHOCTEH y a0. Hanboipmmii BbIX0/ IepKapuil IPUXOAUTCS HA TOT
MOMEHT, KOTIJja KOHEYHOCTH TOJIOBACTHKOB ka0 yke c(hOpMHUPOBAHBI MM MPOILIN
CTaJIMIO TTOYKH KOHEYHOCTH; B MOCIEAHEM ciydae (pOPMHUPYIOTCS MOIUAAKTHINH,
MacCOoBbIE ClTy4an KOTOPOH MHOTIa 0OHAPYXKHUBAIOT B IOIYJISIIUSX 5Ka0.

232



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

Hccnenosanus nposeeHsl npu GpuHancoBoi nojuepxkke rpanta PHO Ne 21-
74-00079 (https://rscf.ru/project/21-74-00079/).

YCTHbIV oknag

FrEHETUYECKAA USMEHYYBOCTb U ®UJTOTEOIPA®UA
Y3OPYATOIO NOJIO3A, ELAPHE DIONE (PALLAS, 1773)

E.N. CAMOHOB™, A.N. IMCAYEB', . ABNOHCKUIA?

"TroMeHCKUIA rocyAapCTBEHHBIN YHUBEPCUTET; *ev.simonov@gmail.com

2¢»a|<yaneT €CTECTBEHHbIX HayK KomeHckoro yHuBepcuTeTa B Bpatucnase, CnoBakus
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The Steppe ratsnake, Elaphe dione (Pallas, 1773) is the most widespread species of the
genus. It is present from Ukraine in the west to the shores of the Pacific Ocean in the
east, and from the 56th degree of latitude in Russia in the north to Iran in the south. The
systematics of this species remains controversial: so far, several subspecies have been
described (such as E. d. tenebrosa Sobolevsky, 1929 and E. d. czerskii Vedmederya et al.,
2009), but none of them has been widely accepted. The genetic variability of the species
also remains unknown for most of its range. We sequenced mitochondrial genes COI and
128 for the samples collected in Russia, Ukraine, Kazakhstan, Uzbekistan and Kyrgyzstan.
Data for China and South Korea were obtained in GenBank (NCBI). In total, 63 samples
were analyzed. E. bimaculata was used as an outgroup. Phylogenenetic analysis uncov-
ered very prominent geographic structuring of the species, identifying five major clusters:
(1) Central and SW China; (2) Korean Peninsula; (3) Central China, Russian Far East and
South Siberia; (4) SE Kazakhstan and Kyrgyzstan; (5) Ukraine, S Russia, Uzbekistan and
SW Kyrgyzstan. Maximum p-distance by 12S RNAwas 3.4%, while for COl — 7.3%. Further
research involving nuclear markers and more extensive geographical sampling is necessary.

VY3opuarslit nonos, Elaphe dione (Pallas, 1773), siBiseTcs caMbIM LIMPOKO pac-
IIPOCTPaHEHHBIM ITpeICTaBUTENIeM cBoero posa. OH obuTaer oT YKpauHbl Ha 3arajie
10 6eperos Tuxoro okeana Ha BOCTOKE 1 OT 56-ro rpajyca ceBepHoH mmpotsl B Poc-
cuu 1o Mpana Ha rore. CuctemMaTika 3TOro BUa OCTaeTCs CIIOPHON: K HACTOAIIEMY
BPEMEHH OINMCAHO HECKOJIBKO MO/BUAOB (Harpumep, E. d. tenebrosa Sobolevsky,
1929 u E. d. czerskii Vedmederya et al., 2009), HO HU OIMH W3 HUX HE MOIYYHII
LIMPOKOTO MpU3HaHMs. | eHeTHUecKast M'BMEHUYMBOCTb 3TOTO BH/Ia TAKXKE OCTACTCS HE
M3y4YEeHHOH JuIs OOJIbIIeH YacTu apeasa.

MBI NONYyYHSIM HYKJICOTHIHBIE TTOCIIEIOBATEIbHOCTH MUTOXOH/IPUAIIBHBIX T'e-
HOB COI u 12S mist o6pasnoB 3mei, coopannbix B Poccun, Ykpanne, Kazaxcrane,
V36ekucrane u Keipreizcrane. [lannsie o Kurato u 0xuoii Kopee Obin nomyue-
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ubl 13 GenBank (NCBI). Bcero Obi10 npoananusuposano 63 mnpoosl. [locnenosa-
TenbHOCTH E. bimaculata ncrionb30BaHbl B Ka4€CTBE BHEITHEH IPYIIIIBI.

DuUoreHeHeTUYECKUI aHaIM3 MO0Ka3al BeCbMa 3aMETHYIO MO/Pa3/IeIeHHOCTh
B FCHETHYECKOH CTPYKType BHUJIA, BBISIBUB IITh OCHOBHBIX KJIACTEPOB B COOTBET-
cTBuU ¢ reorpaduyeckumu oonactsimu: (1) Llenrpanpustii u FOro-3anannsiit Kurai;
(2) Kopetickuii nosryoctpos; (3) Llentpanbubiit Kurait, lansuuit Bocrok Poccun n
Oxnas Cubupsp; (4) FOro-Bocrounsrit Kazaxcran u Kupruscran; (5) Ykpauna, or
Poccun, Y30ekucran u roro-zaman Kuprusun. MakcumaibHOE TeHETHYECKOE pac-
crosuue (p-distance) aust 12S PHK cocrasmino 3.4%, a aist COI — 7.3%. Heobxo-
JMMBI JTAJIbHEHIIINE MCCIICIOBAHMS C IPHUBIICUYCHUEM SIEPHBIX MapKepoB u Oojee
OOIIMPHBIT reorpaduyeckuii 0TOOp mMpoo.

YCTHbIV oknag

HOBbIE AAHHbIE O CTPOEHUU YEPETNA
KULINDADROMEUS ZABAIKALICUS (ORNITHISCHIA:
NEORNITHISCHIA) HA OCHOBE KOMIMbIOTEPHOU
TOMOIrPA®UN N TPEXMEPHOIO MOAENTUPOBAHUA
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New data on the structure of the skull of Kulindadromeus zabaikalicus (Ornithischia:
Neornithischia) based on computed tomography and three-dimensional modeling
E.A. Sichinava', I.T. Kuzmin', S.A. Reshetova?, S.M. Sinitsa®, G.A. Jurgenson?®,

E.A. Vasilenko?®

'St. Petersburg State University; 199034 St. Petersburg, Universitetskaya nab. 7/9;
kuzminit@mail.ru*

2Vinogradov Institute of Geochemistry of the Siberian Branch of the; 650033 Irkutsk,
Favorskogo str. 1a, subscriber box 9; *ekaterinasicinava@gmail.com, *kuzminit@mail.ru
3Institute of Natural Resources, Ecology and Cryology of the Siberian Branch of the Russian
Academy of Sciences; 672090 Chita, Butina str. 26

Kulindadromeus zabaikalicus is a member of the group of primitive ornithischian dino-
saurs (Ornithischia: Neornithischia), the fossil remains of which were found in the Middle
Jurassic deposits of the Kulinda Valley in the Chita Region. All of cranial samples are
fragmentary and have a poor preservation, which complicates the preparation and study
of the remains. Also, there is still no consensus on the belonging of the found material
to one species — K. zabaikalicus, which indicates the need for a revision of the remains
of dinosaurs from Kulinda. This work is devoted to a detailed description of the skull of
dinosaurs from the Kulinda locality on the basis of all existing finds. Previously undescribed
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bones were reconstructed: predental bone of the lower jaw, elements of the palate, part
of the braincase — a parabasisphenoid. The methods of computed tomography and 3D
modeling showed the presence of an ascending process of the maxilla, a triangular pter-
ygoid process of a quadrate bone. Also, data on the structure of the premaxillary, lacrimal,
and frontal bones were supplemented, the contacts between the elements of the preorbital
region were clarified. All studied cranial specimens are morphologically similar, which
indicates the presence of only one dinosaur taxon in the locality, K. zabaikalicus. These
data will be further included in phylogenetic analysis and will help clarify the systematic
position of K. zabaikalicus.

Kulindadromeus zabaikalicus — TpencTaBUTENs TPYNIBl HTPUMHUTHBHBIX
nTUIeTa30BeIX AuHO3aBpoB (Ornithischia: Neornithischia), mckomaemsie ocrar-
KH KOTOpOTo OBITH OOHapy:KeHBI B CpemHeropckux omnoxeHusx (barckmii spyc, ~
168—166 mnH. net) nomuusl Kynuana B UutnHCKo# 061acTH, 3abaiikanbCckuil Kpai.
Kulindadromeus sBnsieTcs ApEeBHEWITNM MTHIIETA30BBIM JTHHO3aBPOM C COXPAHHB-
IIAMHACS TIEPHEBUIHBIMU CTPYKTYPAMHU.

Hecmotpst Ha oOwime oOpas3ioB, BCe OHH, BKJIIoUas rojotun (uepemn) K. za-
baikalicus, pparMeHTapHBI 1 UMEIOT CIEIM(PUICCKYIO COXPAHHOCTh B BHJIE OTIIC-
YaTKOB UM JIMMOHHTOBBIX 3aIllONHEHHH TAKUX OTIIEYATKOB, YTO 3aTPYAHSET Ipe-
Mapanuio U 3y4eHne ocTaTkoB. Kpome Toro, Ha JaHHBI MOMEHT HE CYIIECTBYET
€IMHOTO MHEHHS O MPUHAUICKHOCTH HAWICHHOTO MaTrepuaja K OJHOMY BHUAY —
K. zabaikalicus, 9T0 TOBOPUT 0 HEOOXOAMMOCTH BCECTOPOHHEH U JETAILHON PEBH-
3UH OCTATKOB TMHO3aBPOB M3 KymuH/BL

Jannas paGora MOCBsIIEHA ACTATHHOMY ONHCAHHUIO CTPOCHHS 4Yeperna IHHO-
3aBpOB U3 MECTOHaXOxIeHHs KyarmHaa Ha OCHOBAaHWHU BCEX CYIIECTBYIOIIMX HAXO-
JIOK. Bbutn nccneoBanbl Yepera u OT/eIbHbIe KpaHHaIbHbIe (parMeHTbl, BKIH0Uast
M30JIMPOBAHHBIC KBAAPATHBIC KOCTH, BEPXHHE M HIDKHUE YEIIOCTH, KOCTH MPE/IIia3-
HUYHBIA 00nacT. BbUTH peKoHCTpyHpoOBaHBI paHee HE HaWICHHBIE KOCTH dYeperna:
npea3yOoHast KOCTh HIDKHEH YeIIOCTH TPEyTroabHON (pOpMBIL, 2IeMeHTHl Heba, 9acTh
MO3TOBOH KOpOOKH — Tapada3ucpeHOn 1, IMEIOIHHA KPYITHbIE Oa3UNTEPUTONTHBIC
OTPOCTKH, a TAKKe BBITSHYTHIN y3KUi pocTpyM. BriepBrie ObLIH HCTIONB30BAHEI Me-
TOJBI KOMITBIOTEPHON TOMOT AN U TPEXMEPHOTO MOJCINPOBAHHUS, YTO ITO3BOIHIIO
YTOYHHUTH YK€ NMEIOIINECs JaHHBIE O CTPOCHUH uepemna. B gactHocTH, OBIIO TIO-
Ka3aHO HAJMYHE BOCXOAIIECTO OTPOCTKA BEPXHEUETIOCTHON KOCTH, ITMPOKOTO TPe-
YTOIBHOTO KPBUIOBHAHOTO OTPOCTKA KBAaAPAaTHON KOCTH. Takke OBUIN JOTIOIHEHBI
JAHHBIC TI0 CTPOCHHIO MPEIUEITIOCTHON, CIIC3HOM, JIOOHOW KOCTEH M yTOYHEHBI KOH-
TaKThI MEX/y JIEMEHTAMHU MPEATIa3HIYHON 00JIaCTH, KOTOPHIC SBIISIOTCS BaKHBIM
JUAarHOCTUYECKUM MPHU3HAKOM. VITOrOM MPOBEICHHOTO MCCIENIOBAHUSA CIYKUT 3D
PEKOHCTPYKIHsI, CO3aHHAasi HA OCHOBE Pe3yJIbTaToB ToMOrpaduu HauboIee MoJIHO-
ro oOpasia u moapoOHas cxema CTPOCHHUS Yepera.

Bce m3ydenHbIe KpaHHATBHBIC 00pa3bl MOP(HOIOTHIECKH CXOAHBI, TAKIM 00-
pas3om, JaHHast paboTa CBHAETENBCTBYET O HATMYXH JIUIITH OJHOTO TAKCOHA THHO3aB-
poB B MecToHaxoxeHnn — K. zabaikalicus. Ilomy4yeHHbIC TaHHBIC B TaTbHEHIIEM
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Oy/lyT BKJIFOUEHBI B (PUIOTCHETHUCCKHIA aHAIHM3 U TIOMOTYT YTOYHUTH POJCTBEHHBIE
CBSI3M U cucTtemarnyeckoe nonoxenue K. zabaikalicus.

CTeHoBoe coobLieHne

OCOBEHHOCTU KAPMOTUIMNOB Y BECXBOCTbIX
AMOUBUN NANEAPKTUKHA

0.B. CKOPUHOB™", P.A. MACbIHKOBA', C.H. TUTBUHYYK"2

"WMHcTtuTyT uutonorum PAH, CaxkT-lMNeTepbypr, *skorinovd@yandex.ru
2[larecTaHckui rocyfapCTBeHHbI yHUBepcuTeT, Maxaukana

Variability of karyotypes in Palaearctic anurans

D.V. Skorinov'*, R.A. Pasynkova', S.N. Litvinchuk'?

"Institute of Cytology of the Russian Academy of Science; 194064 St. Petersburg, Tikhoretsky
pr. 42; *skorinovd@yandex.ru

2Dagestan State University; 367001 Makhachkala, M. Gadzhiev st. 43a

We studied karyotypes in 174 individuals of 46 species from nine genera belonging to five
Palearctic anuran families. The relative size of chromosomes and their arms, as well as the
shape, the location and the number of NORs were analyzed. In the majority of species (72%),
NORs were variable. In some species, NORs were heteromorphic only in males (22%) or
females (6%). In the remaining NOR-heteromorphic species, variability was found in both
sexes. Unlike some tropical groups, in Palearctic anurans additional NORs were quite rare
(5 individuals of two species from the genus Bufo). The sexual dimorphism related to the
size of NORs has been hypothesized in five species which had the male heterogametic
XX/ XY system and only single species with the female heterogametic ZZ / ZW system. In
some closely related genera (e.g., Hyla and Dryophytes), NORs can be found on the same
pair of homologues, but on different arms. To assess variability in the position of NOR on
chromosome, we proposed the new NOR-telomeric index (NTI) which provides possibility to
estimate differences in the location of NORs between species (sometimes, genera). In two
species, the NORs were observed on heteromorphic (presumably sex) chromosomes. In a
population of H. tsinlingensis dimorphic sex chromosomes were revealed. Both presumed
X chromosomes had NOR, but were different in length and centromeric index. The Y chro-
mosome had small length and was without NOR. Such unique sex chromosomes were not
previously found in amphibians. In males of B. spinosus, the size of one of the homologues
of NOR-bearing chromosome was less than the length of the other. Both of these species
seems to have the XX / XY sex determination system.

O01ue XxapakKTepUCTUKHA KapUOTUIIOB y OECXBOCTHIX aM(PHOMii, TaKne KaK JUC-
JI0O XpOMOCOM M KOJIMYECTBO WX IUICY, B paMKaX POJIOB, KaK MPaBHJIO, OYCHb CTa-
O6mnpHBI. OOBIYHO MEKBUAOBBIC PA3NNYMs OTMEUAIHCh IO OTHOCHTEIBHOW JUTHHE
IUIeY ¥ OCOOCHHOCTSIM Pas3IHYHBIX THIIOB OKpacku. OIHAKO HAIIH MCCICIOBAHUS
TOKa3aJiv, YTO PACIIONIOKEHHE SIPBIIKOBLIX oprann3zaropoB (SIOP) Taxke xapakre-
pu3yercs 3HAYUTEIbHON MEXBUI0BON U3MEHUUBOCTBIO.

W3 murepatypsl n3BecTHO, uTo SJOPBI MOTYT pacmonararsCst Kak Ha ayTOCOMax,
TaK W Ha MOJOBBIX XpoMocoMmax. B Tex cimyuasx, xorma SIOPs1 HaxomsaTcs Ha 110-
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JIOBBIX XPOMOCOMaX, MOKET HaOJII0AaThesl AMMOP(U3M, CBS3aHHBINH C OTCYTCTBUEM
SIIPBILIKOBOTO OpPraHn3aTopa Ha OJHOH U3 MoJjIoBbIX XpomocoM (W min Y), kak, Ha-
npumep, y Gastrotheca riobambae (XY), Dryophites femoralis (XY) u Buergeria
buergeri (ZW). Kpome Toro, o Hamum HadmoneHusM, SJIOPBI Ha TOMOJIOTHYHBIX
XpOMOCOMaXx y OJIHMX M TEX K€ BUJIOB MOTYT CHJIBHO Pa3iIM4arhcs 10 pazmMepam u
¢dbopme (CxopuHOB 1 1p., 2019).

Hamu Obuin u3yueHbl KapuOTHITHI (110 MeTada3HbIM IUIacTHHKaM) y 174 ocobeit
46 BuznoB u3 9 ponoB, OTHOCSIUXCS K 5 cemelicTBaM Anura, Hacensouux Ilaneap-
KTUKY. [Ipy MX M3ydeHNM NPUMEHSUTUCH pa3HbIe METO/bI OKPALIMBAHUS XPOMOCOM
(I'mm3a, Ag-NOR, DAPI u Q). Bsutn npoanann3npoBaHbl OTHOCUTENILHBIE Pa3Mephl
XpomocoM, Gopma, Mectornosokenne 1 koaundectso SIOPoB. B pesynbrare y 60ib-
muHCTBa (72%) M3 M3yYEHHBIX BHJOB ObLI BbIABICH rerepomopdusm mno SIOPawm.
Kpaitaue ero mposiBnenust — 310 nonHoe orcyrcrsue IOPoB Ha oqHOM U3 romo-
JIOTHYHBIX XPOMOCOM HMJI HA00OPOT — MHOTOKPATHBIE UX TIOBTOPHI. Y psijia BUJIOB
rerepomopdubeiMu 10 SIOPam Obutn Tosibko camubl (22%; Pelophylax terentievi,
P. nigromaculatus, P. cf. bedriagae n Strauchbufo raddei) wia Toneko camku (6%
P. bedriagae). Y ocTalbHBIX BUJIOB TeTepOMOPGU3M IO SIIPHIIIKOBEIM OpraHHu3a-
TOpaM ObUT OOHApYKeH y ocobeil 000MX IMOJIOB. BBIACHMIOCH, YTO Y Pa3IMYHbIX
ocobeii omHoro Buna SIOPsI MOTYT OBITh KaK KOPOTKHUMH, TaK U JUTMHHBIMU. Ha pas-
HBIX MeTadasHbIX IIACTHHKAX, MOJYYEHHBIX OT OJHOH 0COOM, OHM TaKkKe MOTYT
3aMETHO OTJIMYAThCS 110 pasMepy u hopme (Rana amurensis, R. macrocnemis v Hyla
meridionalis). [erepoMopdu3m 1o ux pasmepy (BUAUMO, 32 CYET MHOTOKPATHBIX MX
JYIUTUKALMi) MHOTA JIOCTUTAET HACTOJIBKO OOJIBIINX BEJIMYHH, YTO ATO CKa3bIBACT-
csl Ha oOlLIel JUIMHE TUIed XPOMOCOM, HECYIIMX OpraHU3aTop, 3HAUYUTEIBHO YBEIIH-
YHBasi UX JUTUHY y OJJHOTO M3 FOMOJIOTOB.

Y Bufotes viridis romomopdubiMu 110 SIOPam Obutn 33% camiioB u 75% camok,
ay H. orientalis — 100% camiioB u 25% camok. CpaBHUTEIILHO HU3Kasl BCTpeYac-
MocTh rerepomopdHocTH 1o SIOPam y caMok MOXeT OBITh CBsI3aHA C WHBEPCUSIMU
roJxa.

ComacHo MoJy4YeHHbIM HaMH pe3yJibTaraM, €Clli CYMTaTh, 4TO MOpdooruye-
CKH pasnnuHbiMU 110 SIOPam SIBIISIIOTCS MMEHHO IOJIOBBIE XPOMOCOMBI, TO BBISIB-
JICHHBIH HaM¥W JTUMOP(HU3M, OTMEUECHHBIH TOJBKO y CaMIIOB WM TOJBKO Yy CaMoOK,
MOYKHO CUUTATh CBSI3aHHBIM C I10JIOM. B 3TOM citydae msiTh U3y4eHHBIX HAMU BHJIOB
(Strauchbufo raddei, P. nigromaculatus, P. terentievi, Bufotes viridis v H. orientalis)
noiokHbl nMeTh XX / XY cucteMy onpeseneHus 1ojia ¢ reTeporaMeTHBIMU caMIia-
mu, a onuH (P, cf. bedriagae) — 77 /| ZW ¢ rereporaMeTHBIMHA CaMKaMH.

VY Bcex M3y4YEeHHBIX HAMH BHJOB SJIPBIINIKOBBIE OPraHU3aTOPbl OOBIYHO OBbLIN
PAacIIONIOKEeHBI TOJILKO Ha OIHOW Mape rOMOJIOTMYHBIX XPOMOCOM. DTO MOXET pac-
CMaTpUBATHCS KaK BUIO- WIIH JaXKe POAOCICUUPUIHBIN TPU3HAK. Y OJIN3KUX POJOB
SIOPBI MOTYT OBITH PACIIOJIOKEHBI Ha OJTHOM Iape TOMOJIOTOB, HO Ha Pa3HBIX MX IlIe-
yax. Hanpumep, y npencrasuteneir ponos Hyla u Dryophites SIOPb1 00br4HO pac-
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TIOJIO’KEeHBI Ha 9-i1 mape xpomocoM. OlHaKo y MEPBBIX OHU HAXOJSTCS Ha JUIMHHOM
IIeye, a y BTOPbIX — Ha KOPOTKOM. /sl M3y4YeHUs] N3MEHUYNBOCTH PACTIONOKEHHUS
SIOPoB Ha KOHKPETHOM y4YacTKe IUIe4a, HECYIIUX MX XPOMOCOM, HAMHU ObUI Mpe.-
noxen uHneke STU (sapeikoBo-TenoMepHblid HHAEKe). OH pacCYUTHIBACTCS KaK
OTHOIIIEHHE paccTostHus oT 1eHTpa SI0Pa 10 KoHIIa XpOMOCOMBI K ITOJTHOM JTHHE
mjaeya, Ha KOTopoM pacnonoxkeH 3ToT SOP. Mcnonb30BaHHBINA WHIEKC MO3BOJISET
BBISIBUTH pa3yinuus 1o pacronoxkenuto SIOPoB kak B pamkax B, TaK ¥ MEXIY
IpyIIIaMH BUAOB U POJAMHU.

B omnnume ot psiia TPONMYECKUX TPYII 36MHOBOHBIX, Y KOTOPBIX JOTOJIHH-
tenbHble SIOPBI 10CcTaTouHO OOBIUHBI, y MaJICapKTHYECKUX OECXBOCTBIX aMpuOHU
OHHU KpaiiHe peaxH (IaTh 0co0el y IByX BHJIOB U3 posia Bufo).

VY nByx BunoB (Bufo spinosus u H. tsinlingensis) SIOPbs1 0OHapy>keHBI Ha TeTe-
PpOMOP(DHBIX (IIPEANOIOKUTENBHO MOJOBBIX) XpOMOcoMax. Y B. spinosus TOIOBOH
rerepoMopdr3M ObLT CBsI3aH TOJNBKO C JUTHHOW XPOMOCOM. Y CaMIIOB pa3Mephl OJJHO-
IO 13 TOMOJIOroB 6-if mapsl XxpomocoM, Hecyteit SIOPsI, B cpennem Ha 10 % MeHbIe
JUIMHBI JIPYTOro romMosiora. ¥ CaMoK TakMX pasliuuii He oOHapyskeHo. Takum 00-
pasom, 3ToT BuJI, BUnuMo, nMeet XX / XY cucremy omnpezenenus rnomna (Skorinov et
al., 2018), uto mo3Hee ObIIO TTOATBEPKACHO U APYTHMH UCCIICOBATEIISIMH.

VY H. tsinlingensis oiHa U3 TOMOJIOTHYHBIX XPOMOCOM 9-0¥i TIapel ObLIA OOJIBIIIE
BTOpOI1 B cpesiHeM Ha 20% U uMesa OTINYHBIN OT TOMOJIOTa IIEHTPOMEPHBIN HHAEKC.
[Tomumo atoro y camiioB SIOP Obl1 00Hapy’KEeH TOIBKO HA OJIHOM, KPYITHOM T'OMOJIO-
re ATOW Mapbl, a y MOJIIOJbIX 0cobei (mpenronaraeMblie caMkn) Ha oboux (Skorinov
et al., 2020). Takue yHHKaIbHBIC TIOJIOBBIE XPOMOCOMBI, KOTOPBIE PA3JIMYAIOTCS 110
JUTMHE, ICHTPOMEPHOMY MHAEKCY U O0TcyTcTBHIO/IpUcyTcTBUIO SIOP panee y am¢pu-
Ouii He ObLIM OTMEYCHBI.

YCTHbIV Joknag

238



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

®UNONEHETUYECKUU AHANN3 TAQIOKOBbIX 3MEN
CTAPOI'O CBETA MO CKEJIETHbIM NMPU3HAKAM

Nn.6. CHETKOB

3oonoruyeckuin MHcTUTYT PAH, CankT-lNeTepbypr; snetkovpb@mail.ru

Phylogenetic analysis of the Old World viperid snakes based on osteological char-
acters

P.B. Snetkov

Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg, Universitets-
kaya nab. 1; snetkovpb@mail.ru

The system of the family Viperidae remains controversial despite the numerous studies con-
ducted during the last years. Phylogenetic analysis including 39 osteological characters of
the Old World viperid snakes was carried out. According to its results, the genera Azemiops
and Causus do not belong to subfamily Viperinae, so their separation into distinct subfamilies
is supported. The validity of the subfamily Azemiopinae is confirmed by molecular data. The
common primitive character of Azemiops and Causus is joining of the prefrontals with the
lateral parts of the frontals, while in Viperinae the prefrontals join to the anterior margins of
the frontals and the contact between these bones nearly reaches the midline of the skull.
The most basal form among the true vipers according to the analysis is the genus Cerastes.
Other true vipers are divided into two groups. The first group includes the genera Atheris,
Bitis, Echis, and Vipera, the genera Atheris and Bitis being sister taxa to each other. The
second group includes the genera Daboia, Macrovipera, Montivipera, and Pseudocerastes.
In subfamily Crotalinae the clade including the genera Calloselasma and Hypnale is strongly
supported, that confirms the results of many molecular studies. Protobothrops mangshan-
ensis is close to the two other species of the genus Protobothrops what is not in conflict
with the assignment of P. mangshanensis to this genus.

B cucteme cemeiicta Viperidae Laurenti, 1768 ocraercss MHOTO IpOTHBOpPE-
YHi{, HECMOTPA Ha TO, YTO B MOCIIEIHUE TOABI OBIIO OCYIIECTBICHO MHOTO MOJIEKY-
JIIPHBIX UCCIIeIOBaHUN. BB IpOBeIeH (GUIIOTeHETHIECKUI aHaIN3, BKIIIOYAIOIIHIA
39 ckeneTHBIX MpU3HAKOB. 1o ero pesynasratam poasl Azemiops n Causus He OT-
HOCSTCSI K TIOICeMENCTBY Viperinae, MOATBEP)KIAeTCsl UX BbIICICHHE B OT/CIbHbIC
moacemericTea. O BaJHMIHOCTH IMOJCEMENCTBa Azemiopinae CBUAECTEIbMTBYIOT MO-
NeKynApHbIe naHHbe. OOmuil TPUMHUTHUBHBINA HpU3HAK PonoB Azemiops n Causus
— MPHCOEIWHEHNE MPEITOOHBIX KOCTEH K JIaTepajbHBIM YacTsIM JIOOHBIX, B TO
BpeMs Kak y Viperinae mpeajoOHble KOCTH MPUCOEIUHSIOTCS K MEePEeAHEMY Kparo
JTOOHBIX, M KOHTAKT MEXIY STUMH KOCTSIMH ITOYTH JOCTUTAeT CPESAHEH INHIH depe-
na. Cpeau BureprH Hanboliee 0azaabHOE TIOJOKEHHUE B PE3yJIbTaTe aHAIM3a 3aHsIT
pon Cerastes. OcranbHble Viperinae pas3aeisioTcs Ha JBe IpyIsl. [lepBast BKITIO-
4yaeT poawl Atheris, Bitis, Echis n Vipera. Bropas — ponbl Daboia, Macrovipera,
Montivipera u Pseudocerastes. BHyTpu TIepBOl TpyIIIbI B OJHY KiIaay oObeIuHe-
HBI posl Atheris u Bitis, 9T0 COOTBETCTBYET pe3ybTaTaM HEKOTOPBIX MOJIEKYIIIp-
HBIX uccienoBanuii. B momcemeiictee Crotalinae B oqHy Kiaay 0ObEIHHEHBI POJIBI
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Calloselasma w Hypnale, 910 COOTBETCTBYET pe3yJbTaraM MHOTHX MOJIEKYJISIPHBIX
uccienoBanuid. Bun Protobothrops mangshanensis pacrtoNOKeH Ha KIaJ0TpaMMe
BMECTE C JBYMs JAPYyTHMH BHIaMH poja Protobothrops, 4To HE TPOTUBOPEUHT OT-
HECCHHIO ATOTO BU/IA K JaHHOMY POy, KOTOPOE MOATBEPIKAACTCSI MOJICKYIISIPHBIMU
JIAHHBIMH.

YCTHbIV Joknag

YTO MOT'YT HAM PACCKA3ATbDb MNOJIHbIE
MUTOXOHAPWUAIBbHbIE FTEHOMbI KPYTJTOIrOJIOBOK
(PHRYNOCEPHALUS, AGAMIDAE)

E.H. CONOBbLEBA", E.N. CAMOHOB?, H.B. OPELUKOBA3*, H.A. MOAPKOB?®

"HayuHo-uccneposatenbckuin 3oonormnyeckuii myseit MI'Y umenn M.B. JlomoHocoBa, Mocksa;
*Anolis@yandex.ru

2MIHCTUTYT SKOMOrMYECKOM U CENbCKOX03AiCTBEHHON Bronorum (X-BIO) TiomeHckoro rocynap-
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SUHCTUTYT hyHAameHTanbHow 6uonorum n 6uotexHonorun Cubupckoro denepansHOro
yHuBepcuteta, KpacHosipck

4JlabopaTopus reHOMHbIX uccrnegoBaHuin u GuotexHonorun UL «KpacHosipckuii Hay4HbIi
ueHTp Cubupckoro otaeneHuss Poccuinckon akagemmm Hayky»

SBuonornyeckuii dpakynsteT MOCKOBCKOro rocyAapCTBEHHOIO YHUBEPCUTETA
mmeHn M.B. JlomoHocoBa

What the full mitochondrial genomes of the toad-headed agamas can tell us (Phryno-
cephalus, Agamidae)

E.N. Solovyeva®", E.P. Simonov?, N.V. Oreshkova®*, N.A. Poyarkov®

Zoological Museum of M. V. Lomonosov Moscow State University; 125009 Moscow,
Bolshaya Nikitskaya str. 6; *Anolis@yandex.ru

2Institute of Environmental and Agricultural Biology (X-BIO), University of Tyumen; 625003
Tyumen, Lenin str. 25

3Institute of Fundamental Biology and Biotechnology, Siberian Federal University, 660036
Krasnoyarsk, Akademgorodok 50a k2

“Laboratory of genomics and biotechnology, Federal Research Center «Krasnoyarsk Science
Center of the Siberian Branch of the Russian Academy of Sciences», 660036 Krasnoyarsk,
Akademgorodok 50

SLomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory 1/12

Though several studies on mitochondrial genomes of toad-headed agamas were published
recently, most of them were not focused on resolving the phylogenetic structure of the genus
Phrynocephalus. We obtained 8 full mtDNA sequences of 4 species of Phrynocephalus,
including P. incertus, P. kuschakewitschi, P. longicaudatus and P. sogdianus. The resulting
phylogenetic tree coincides with previously described mtDNA-based genealogy of the genus,
but has significantly higher values of node support. Additionally we studied the structural
organization of the mitochondrion in Phrynocephalus. We recorded the variability in the
number of tRNA-Phe copies and in the number of control region fragments. Phrynoceph-
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alus frontalis possesses the maximum number of tRNA-Phe copies (3) and control region
fragments (4). We found no obvious connection between the examined species and the
number of these structural parts of the mtDNA. The study was carried out with support from
the Russian Science Foundation (RSF grant 19-14-00050).

@unorenernyeckas ucropus pouna Phrynocephalus (Reptilia, Agamidae) B no-
clle/lHee JISCATHIIETHE NPUBJICKAeT BHUMAHUE OOJIBIIOrO YHCIa HCCIEAO0BATEIICH.
Wzyuenue dparmentoB mutoxoHapuanbHbeix (MTAHK) u snepusix (s/IHK) renos
TI03BOJIMIIN BBISIBUTH OCHOBHBIE TPYIIIBI BUIOB Phrynocephalus, npudeM TOTOIOTHs
JaeraporpammM noctpoeHHslx no ganHeiM MTIHK u s/IHK pasnuuanace nomoxe-
HHUEM OTAeNbHBIX rpymnn (Solovyeva et al., 2018, Macey et al., 2018). ITocrenenno
HavyaJIi HaKaIUIMBaThCs JaHHBIE MO TIOJIHBIM MUTOXOHIPHUAJILHBIM T€HOMaM KpYIJIo-
ronoBok (Li et al., 2013a, 2013b; Shao et al., 2015; Jin et al., 2018), mosBuIKCH U
TIepBbIC CPaBHUTEIBHBIC aHAIN3BI 110 ATUM JaHHbIM (Jin et al., 2018; Jin, Brown,
2018). B aTux paborax OCHOBHOM aKLEHT JeJajiCsi He Ha YTOYHEHUH (HUIIOreHETH-
YEeCKHUX OTHOIICHUH MeXIy BuIaMu Phrynocephalus, a Ha METOIMYECKHX acIeKTax
(Jin, Brown, 2018) 1 moncke MOJEKY/ISIPHBIX aJanTalydi KPYIIOTOJIOBOK K BBICO-
xoropero (Jin et al., 2018). Kpome Toro, B ymoMsHyTEIX paboTax Habop HcCIeno-
BaHHBIX TAKCOHOB ObUI OrpaHudeH Buaamu u3 Kuras n LlenrpanbHoii A3un, n He
BKJItOUAJ BUJBI, Hacemstomue CpenHioro Asuto u biamkauil Boctok.

Hamy ObuM TMOJTydYEHBI MOCIIEAOBATEIBHOCTH § TOJHBIX MUTOXOHIPUAIIBHBIX
TEHOMOB OT YEThIpEX BUJIOB KPYIIOTroJOBOK: P. incertus, P. kuschakewitschi, P. lo-
ngicaudatus n P. sogdianus. I1oMTHOTéHOMHOE CEKBEHUPOBAaHHE OCYIICCTBICHO Ha
[llumina HiSeq 2000. KauecTBo moiy4eHHBIX PUAOB OBUIO OLEHEHO B MpOrpamMMe
Fast QC (Andrews, 2010). ITocienoBaTenTbHOCTH MUTOXOHAPHAIBHBIX T'CHOMOB
6butn cobOpanbl B mporpamme CLC Genomics Workbench, k Hum Obuto o6aBie-
HO 20 muTOreHoMoB KpyrioronoBok u3 GenBank (NCBI), a Takkxe MuroreHom
Xenegama taylori, NcTIoNb30BaHHBIN B KaueCTBE BHEIIHEH rpymiibl. bbuta cocrasie-
Ha CpaBHHUTEJIbHAS TaOJIHIA 10 CTPYKTYPE MUTOTCHOMOB 1S pona Phrynocephalus.
dunanpHOE BhIpaBHUBaHME JUIMHOM 15483 1. 0. momy4eno B nporpamme Bioedit Se-
quence Alignment Editor 7.1.3.0 (Hall, 1999). B ¢unansHoe BelpaBHHBaHKE HE ObLT
BKJIFOYCH KOHTPOJIBHBIM pernoH (D-nemist). duinoreHeTnyeckas peKOHCTPYKIHS
MIPOBEJICHA C IMOMOIIBI0 0aliecOBCKOTo MeTona B mporpamme MrBayes v3.1.2 (Ron-
quist & Huelsenbeck, 2003), 1 nnpu oMoy MeTosa MakKCUMaIbHOTO TPaBI0IOI0-
6us B nporpamme IQ-TREE (Nguyen et al., 2015), rae aist OlEHKH HaIEeKHOCTH
Torojoruu y3nos ucnonszobain UF-0yctpan (UFBoot; Minh et al., 2013). Moaenu
JULst (PUIIOTEHETHYECKUX PEKOHCTPYKLMI B MrBayes ObuTH 110100paHbl IporpaMMoi
PartitionFinder (Lanfear et al., 2012), mogenu ans [Q-TREE Obuiu BeIOpans! B Mod-
elFinder (Kalyaanamoorthy et al., 2017).

Cobpannble mocienoBarenbHOCTH moaHONH MT/IHK BKITIOUAIOT cTaHHapTHEIMA
Ha6op reHoB (CO1-3, ND1-6, uutoxpom b, ATP6, ATPS), TPHK, pPHK, a Taxxe
KOHTPOJIbHBIA pervoH. Bbuio oOHapykeHO, 4TO y Pa3HBIX TAKCOHOB BCTPEYACTCS
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paznmuHoe konnvectBo koruii TPHK-Phe (ot oxHOro 1o Tpex) u pazinvaercs 1o-
CJIeIOBaTeNbHOCTh UX pacnonokeHus: Ha Monekyne MT/IHK ornocutensno TPHK-
Pro u yacteit KOHTPOJILHOTO perroHa. KOHTPOJIBHBINA PETHOH MEPEMEKATICS KOTIHSI-
mu TPHK-Phe (ot oxnoii 1o tpex) u TPHK-Pro, umcio gacreit KOHTpOIBHOTO peru-
OHa BapbUPOBAJIO OT JIBYX JI0 YeThipex. Hanbonpmee konuyectBo konuii TPHK-Phe
(3) 1 parMeHTOB KOHTPOIBHOTO peruoHa (4) HaONANOCh TONBKO Y P. frontalis.
3akoHOMepHOCTEl B pacnpenencHun konmuectBa kornuii TPHK-Phe wnm wacreit
KOHTPOJIBHOTO PErHOHa sl TaHHOTO Habopa BUI0B He HaOuonaercs. BBuay ciox-
HOCTH BBIPABHUBAHUS YaCTCH KOHTPOJIBHOIO PEIMOHA U MX PACIIONIOKCHHS OTHOCH-
TEJIBHO JPYTUX YacTeH MUTOXOHIPUAILHOTO TEHOMA, aHAJIN3 JaHHOTO ()parMeHTa
MT/IHK KpyriioronoBok OyneT oCyIIeCTBICH B JAbHEHIIIX HCCIICJOBAHUSIX.

Toronorus Moy4eHHOro JepeBa XOPOIIO COOTBETCTBYET cxeMe (puiIoreHeTH-
YEeCKHX CBSI3eH KPyIIIOrOJIOBOK, MOJydeHHOH paHee 1o ¢parmenram MTIHK, mpu
9TOM IIOYTH BCE Y3JIbl MMCIOT MAaKCUMAIIbHYIO MOMICPXKKY. Tak, yIIacTbie Kpyrio-
royioBkH, P. mystaceus (nogpon Megalochilus), TpynmupyroTcst ¢ KIIaaoi, o0beau-
HSIIOILEH KPYIJIOTOJIOBOK-BEPTHXBOCTOK — P, guttatus, MECTPbIX KPYIJIOTOJIOBOK —
P. versicolor u TakbIpHYIO KPYIIOTOJIOBKY — P. helioscopus, a OIMKHEBOCTOYHBIC
P. longicaudatus 3anumaror 0a3aibHOC TONOKEHHUE B pamuauuu Phrynocephalus.
UroObl NONYyYUTh OOJIee TIOJIHOE MPEJICTABICHUE O POJIM IIEPECTPOEK B MOCIENO-
BaTCJIbHOCTH TCHOB MHTOTCHOMA B IBONIONMU pona Phrynocephalus, tpeOyrorcs
JAJIbHCHIINE UCCIICIOBAHUS C MPHUBJICUYCHUEM JIaHHBIX [0 OCTAJIBHBIM BHIAM KpY-
m1oroioBok. M3ydenue nonueix nocienoBarenbHocteid MT/IHK 3akonomepHo mo-
BBIIIACT YPOBCHB MOIJICPKCK B MPOOJIEMHBIX y3iaX (PHIOTCHETHUCCKUX JCPCBHCB
10 CPAaBHEHUIO C JIAHHBIMHU aHaln3a OTaeNbHBIX (pparmenToB MTIHK.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

CTeHoBoe coobLieHne
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B3AMMOOTHOLWEHUA MEXAOY B3POCJIbIMU U
IOBEHUJIbHBIMU OCOBAMU Y XUBOPOOALLEWN
AWEPULbI (ZOOTOCA VIVIPARA)

H.l. COMUIKO*, 3.A. TANNOAH

Buronorunyeckuin dhakynsteT MoCcKoBCKOro rocydapCTBEHHOTO yH1BepcuteTa
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Adult-juvenile interactions in viviparous lizard (Zootoca vivipara)

N.G. Sopilko, E.A. Galoyan

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; A. N. Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences,
119071 Moscow, Leninsky pr. 33; *sopilko.natalia@yandex.ru

Itis accepted that viviparity promotes formating strong social relations between parents and
their offspring. In this way, viviparity probably influences spatial and ethological population
structure. In this study we examine, how juveniles of viviparous lizard Zootoca vivipara
integrate in adult’s society.

During spring and summer 2020 on a mapped trial plot (S = 315 m?) in the Tver region, we
caught and marked 57 adults, 59 yearlings and 199 newborns. Data on spatial distribution
and social contacts were collected by focal observations and route counts. Males’ reaction
on juveniles did not differ from female ones (on yearlings p = 0.692, on newborns p = 1 with
Fisher’s exact test). In 61% of social contacts, adults react on juveniles neutrally. Despite
this fact, in 31% of cases juveniles have demonstrated subordination or avoidance of adult
individuals. Spatial data shows that lizards of different ages have disconnected activity cen-
tres. Juveniles were found more often in the grass whereas adults preferred mossy timber
in the second part of the summer. Also, using data from route counts by Spearman’s rank
correlation, we found out a negative relationship between the number of adult and newborn
lizards at the same basking sites (rs = —0.253, p = 0.0038, N = 129). Thus, viviparity does
not necessarily lead to specific affiliative interactions between individuals of different ages
and to the instant integration of newborns into the adult society. It is possible that spatial
segregation is due to differences in the required environmental conditions for young and
adult viviparous lizards. The results indicate that viviparity in itself is not a sufficient factor
determining the spatial and ethological integration of juveniles into the adult society.

[TpunsTO CUMTaTh, YTO >KUBOPOXKICHHE ONArompHATCTBYET (OPMHPOBAHUIO
MIPOYHBIX COLMAIBHBIX CBS3€H MEXIY POAWTEISIMH W JETbMH. YKPEIUIs CBS3b
MEXXIY Pa3IHIHBIMHA BO3PACTHBIMH KOTOPTAMH, 3Ta CTPATETrUsl pa3MHOKEHHS, BO3-
MOKHO, BJIMSIET Ha MPOCTPAHCTBEHHO-ITOJIOTHUYECKYIO CTPYKTYpy MOmyasunu. B
npeaaraeMoil padoTe MBI TIPOBEPSieM, HACKOJIBKO Y MOAEIBHOTO YKHBOPOJISIIETO
BUAa penTuinil (Zootoca vivipara) BeIpaKeHa COILMANbHAasi U MPOCTPAHCTBEHHAS
MHTErpanus MOJIOIBIX 0COOEH B COIIMYM B3POCIIBIX.

B teuenme BecHs! 1 sieta 2020 1. Ha 3aKapTUPOBAHHON MPOOHOI miommamu (S =
315 m?) B TBepcKoii 06acTi HAMH OBLIO OTIOBJICHO M MHAMBHIYAIBHO ITOMEYECHO
57 B3pOCIBIX AMIepHIl, 59 0CO0CH, MePEeKUBIINX OTHY 3UMOBKY U 199 HOBOpOXK/ICH-
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HBIX fliepull. JJaHHbIEe 0 TPOCTPAHCTBEHHOM Pa3MEIIEHUHU U COLIMAIBHBIX KOHTAK-
Tax coOMpany MeTooM (QOKAIBHBIX HAOIIOACHUH 1 HA MapIIPyTHBIX ydeTax.

VY B3pOCIIBIX OTCYTCTBYET Crieliu(uuecKasi peakiusi Ha MOJIO/IBIX SIIEPHIL: MPsi-
Masl peaKiysi CaMIIOB HE OTIINYAETCsl OT PEaKLUi CaMOK Ha IOBEHWIBHBIX 0co0eH (Ha
rofoBaybIx ocobeil p = 0.692 1 Ha HOBOPOXICHHBIX SILEPHILl p = | B TOYHOM KpH-
tepun @uiepa). B 61% KOHTaKTOB B3pOCIbIE pearnpoBaii Ha MOJIOABIX SIIEPHIL
HelTpanbpHo. HecMoTpst Ha 910, B 31% KOHTAKTOB MOJIO/IbIE 0COOM JEMOHCTPHPOBA-
JIM PEaKLUIO MTOAYMHEHHS I N30€raHust B3pOCIIbIX.

[TpocTpaHCTBEHHBIE JJaHHBIC YKa3bIBAIOT HA Pa300IIEHHOCTh LIEHTPOB aKTHB-
HOCTH B3POCIIBIX U MOJIOZIBIX 0COOEIi: BO BTOPOH ITOJIOBHHE JIETa FOBEHUIIBHBIC SILIe-
PHILIBI Yallle BCTPEYaINCh B TPaBe, B TO BPEMsl KaK B3POCIbIe OOJBIIYIO YacTh Bpe-
MEHH MPOBOAMIN Ha OpeBHaX. Taioke Ipu IOMOIIM MapIIpyTHBIX Y4ETOB PaHTOBOH
xoppessiuueit CiupMeHa BBISIBUIIN OTPULIATEIBHYIO CBA3b MEKIY YUCIIOM B3POCIIBIX
1 HOBOPOJK/ICHHBIX SIIIEPHIL HA OJTHUX M TeX ke MecTax Oackunra (rs =—0.253, p =
0.0038, N =129).

Takum 00pa3zom, >KUBOPOXKAEHHE HE 00s3aTeNIbHO NPUBOIUT K cHenuduye-
CKUM adPUIMATHBHBIM B3aWMOJCHCTBUSM MEXAY OCOOSMH Pa3HOro BO3pacTa U
K MOMEHTQJIbHOW MHTErpalil HOBOPOXKACHHBIX SIIEPUI] B COLIMYM B3pocibix. He
HCKJIIOYEHO, YTO ITPOCTPAHCTBEHHAs cerperaiysi 00yClIOBIMBACTCS Pa3InUMsIMH B
TpeOyeMbIX yCIOBUSIX OKPY>KAIOIIEH CPEeIbl Il MOJIOJBIX U B3POCIBIX 0CO0CH JKu-
Bopozsiniel simepuibl. Kak Obl HU ObLIO, HOJyYEHHBIE PE3YJIbTaThl YKa3blBAOT Ha
TO, YTO KUBOPOJK/ICHHE CaMo I10 cebe He SIBISETCs A0CTaTOuHBIM (pakTopoM, onpe-
JISISIFOLLIMM ITPOCTPAHCTBEHHO-3TOJIOTHYECKYIO HHTETPALIMEIO MOJIOABIX 0c00ei B co-
LUYM B3pOCIbIX.

YCTHbIV Joknag
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PACNPOCTPAHEHUE U COCTOAHUE TPEBEHYATOIO
TPUTOHA (TRITURUS CRISTATUS LAURENTI, 1768)
B HOBOU MOCKBE
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The current distribution and status of the great crested newt (Triturus cristatus
Laurenti, 1768) on the territory of New Moscow

I.V. Stepankova*, K.A. Afrin, A.A. Kidov

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy; 127434
Moscow, Timiryazevskaya str. 49; *stepankova@rgau-msha.ru

Previously, the great crested newt was noted by many authors on the territory of Moscow,
and its representative collections are stored in the zoological museums. However, now its
distribution and abundance are steadily decreasing. Special searches of the species were
conducted on the territory of New Moscow. The great crested newt was found in 6 localities:
the surroundings of Rassudovo (Talyzina), biogeocoenological station «Malinky», between
the Polyany and the Dybino, Bonitet, the Arkhangelskoe, Evropejskaya dolina. Breeding
sites were characterized by a neutral or slightly alkaline reaction (pH = 7.0-7.5, M = 7.3,
SD = 0.35), as well as low total (gH = 3-9°, M = 6.0, SD = 4.24) and carbonate (kH = 3—4°,
M = 3.5, SD = 0.71) hardness. The largest number was recorded between the Polyany and
the Dybino (2.308 in. / m of the coastline) and in the Evropeyskaya Dolina (0.230 in. / m).

I'pedenuarstit TputoH, Triturus cristatus Laurenti, 1768 — onuH U3 camMbIX pac-
npoctpaHeHHbIX B EBpone BuioB cemeiictBa Salamandridae Goldfuss, 1820. He-
CMOTps Ha 3TO, YUCICHHOCTb BUJa TOBCEMECTHO COKpAIllaeTcs U3-3a e TeIbHOCTH
YeJoBeKa. IT0 00yCIIOBIEHO JUIMTEIBHBIM IEPHOJIOM NIPEIMETaMOP(HOT0 Pa3BUTHS
U IMeJarn4eckuM o0pa3oM >KU3HM JIMYMHKH, YTO HE MO3BOJISIET €My YCIIEIIHO pa3-
MHOKaThCSl B 9()eMEPHBIX 1 3apbIOIeHHBIX BojoeMax. Cuuraercs, 4To rpedeHuarbii
TPUTOH 00JaJaeT HU3KOHM TOJEPAaHTHOCTHIO K ypOaHHM3aluH cpelbl U B OoJbLIeh
CTENEeHU BOCIPUMMYMB K U3MEHEHUIO MECT OOMTAHUsI 1101 BO3JEHCTBHEM aHTPOIIO-
reHHBIX (PaKTopoB, ueM jpyrue ampuonn (Paiizyaun, 2014). Hecmorps Ha To, 4TO
BHJ] OTMEUAeTCs B TOpojickux moceneHusx (Bepmmaun, 1995; Kupfer, Kneitz, 2000;
Maletzky et al., 2007; 3apunosa u z1p., 2014), ero pacnpocTpaHeHHe U YUCIEHHOCTh
HeykJIoHHO cokpainatorcs (Kysemusn, 2012).

B nipontuiom Ha TeppuTopur MOCKBBI TpeOeHYATHI TPUTOH OTMEUAJICs] MHOTH-
mu aBropamu (Kymarun, 1888; Tepentses, 1924; bannukos, Vcaxos, 1967; Boiire-
X0B 1 Jp., 1989; Ky3pmuH, 1989; Cemenos, Jleontsena, 1989; Kuzmin et al., 1996),
a ero IpeJCTaBUTEIbHbIE COOPBI XpaHATCs B (POHIAX psijia 300JI0THYECKUX MY3€EEB.
CoBpeMEHHOMY paclpOCTPaHEHHIO BHJa B CTAphIX I'paHMIAX ropoxa (10 mpuco-
enuHeHus kK Mockse Ttepputopun Tpounkoro u yactu Hapo-domuHckoro paifo-
HOB MockoBckoit odmact B 2012 1) mocesinieHa otaenbHas padora (Kumgos u np.,
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2021). I'pebenuarsiii TputoH BHeceH B KpacHyro kHury MockBsl (1-s kareropusi:
BHJI, Haxo siuiics B MockBe 1oj1 yrpo3oii ucueznoenus) (Camoitnos, Mopo3osa,
2017). B HoBoit MockBe pacnpoctpanenue 7. cristatus Npeanonaraioch, UCXOsl
13 ONPOCHBIX JIAHHBIX W (hOTOMATEpHAIOB, pa3MelIeHHbIX Ha VHTepHeT-pecypce
iNaturalist.org (1. BuykoBo, CHT «bepeska», YiabsHoBckuit n Bairyesckwuii jeco-
napku). CrierianbHble TOUCKH, ocylecTBiIeHHble HamMu B 2018-2020 1. Ha Teppu-
Topuu Tpouuxoro 1 HoBOMOCKOBCKOTO aJMHUHHUCTPATUBHBIX OKPYIOB, IO3BOJIMIN
BBISIBUTH HOBBIE MECTOOOMTAHMS 3TOTO BUA.

I'peOenuarsiit TpUTOH OBLT OTMEYEH B LIECTH JIOKAIUTETaX: OKPECTHOCTSX MOC.
Paccynoso (xytop Tansizuna), ouocranmums U195 PAH «Manunku», mexay 1. [To-
nstabl M CHT «Ip1ounoy», CHT «BonuTteT», 1. ApXaHTenbCKoe, KOTTEIKHBIN ITOCEIOK
«EBporeiickast nonuHa». Bee BomoeMsl, re ObUIH HaliIeHbI B3pOCIIbIC )KUBOTHBIE,
KJIQJIKU 1 JINYUHKH, ObUIN JIMILIEHBI PHIOBI (32 UCKIIIOYEHUEM JI. ApXaHTelIbCKoe, T1e
BMECTE C INYMHKAMU TPUTOHOB OTMEUCHA BepXOBKa, Leucaspius delineatus Heckel,
1843) u cyuiecTBOBaIu KPYIIOTOAUYHO (MCKIIOUYEHUE — MEPECHIXAOINNA K KOHILY
JIeTa IPpeHaKHbIN BOIOEM Y KOTTEDKHOTO noceika « EBponeiickas nonvHay). Mecra
Pa3MHOXKEHHS XapaKTepH30BaIMCh HEUTPAIBLHONH MM CIIA0OLIETIOUHON peakuuen
(pH =7.0-7.5, M = 7.3, SD = 0.35), a takxke Hu3koi oomeit (gH = 3-9°, M = 6.0,
SD = 4.24) u xap6onarnoii (kH =3-4°, M = 3.5, SD = 0.71) »xecTKOCTbIO.

Bo Bcex MecTooOHMTaHMSX B3pOCIIbIE TPUTOHBI OBLIM OYEHb PEAKH M BCTpeYa-
JUCh equHUYHO. Hambonbiias uncieHHoCcTh otMeueHa Mexay . [omsuer u CHT
«Ip101HO» (2.308 0coOu / M OeperoBoil IMHUU) U B KOTTEIHKHOM Tocenke «EBpo-
nietickast noiuHay (0.230 ocodu / m).

Takum obpazom, rpedeHuarsiii TputoH B HoBoli MockBe siBiIsieTcst O4eHb peil-
KHM JKUBOTHBIM, IPHYPOYCHHBIM K HENEPECHIXAIOIMM Oe3pBIOHBIM BOIOEMaM.
VYuuTheIBask CTpEeMUTENbHYIO TpaHchopManuio nanamadpToB HoBoit Mocksebl, 00y-
CJIOBJICHHYIO CTPOUTENIBHBIMH pabOTaMu 0 OCBOGHHUIO TOPOJOM HOBBIX TEPPHTO-
PpHii, Bce BBISIBIICHHBIE MECTOOOMTAHMSI HAXOSTCS 10| yrpo30i ncue3HoBeHus. He-
obxonuma opranuzaiust OOIIT (Hanpumep, 300J0THUYSCKOTO 3aKa3HUKA) B MECTaX
HauOoNbIIeH TIOTHOCTH Buaa: Ha ydactke Mexay A. [lomsuel, CHT «/{pionno»,
KII «JlecHoit neizax», JACIIK «bapckuii nmyr», CHT «bepesku», KII «I'padckue
npyas» u KIT «PaBuccant-Kamenkay.

CTeH0Boe coobLieHne
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FEPMETO®PAYHA KA3AXCTAHA B NAJNEOIEHE

E.B. CbIPOMATHUKOBA

ManeoHTonornyecknn HCTUTYT um. A.A. Bopucsika PAH, Mockea; 300n0rm4yecknii UHCTUTYT

PAH, CaHkT-lNetepbypr; esyromyatnikova@gmail.com

Paleogene herpetofauna of Kazakhstan

E.V. Syromyatnikova

The A. A. Borisyak Paleontological Institute of the Russian Academy of Sciences, 117647
Moscow, Profsoyuznaya str. 123; Zoological Institute of the Russian Academy of Sciences,
199034 St. Petersburg, Universitetskaya nab. 1; esyromyatnikova@gmail.com

The Paleogene fauna of small amphibians and reptiles is unevenly studied. Until recently,
Kazakhstan was a «white spot» in the Paleogene history of herpetofauna. At the same time,
Paleogene remains of amphibians and reptiles were found Chkhikvadze (1984, 1998) and
Zerova and Chkhikvadze (1984), but only tentatively identified and required confirmation.
The revision of the previously collected materials allowed us to clarify the systematic com-
position of the major complexes. The oldest records are known from the Middle Eocene
in the southern Balkhash region, where representatives of Anura, Agamidae, and Boidae
(cf. Bransateryx) have been identified. The richest fossil material comes from the Zaisan
Basin, Eastern Kazakhstan. Representatives of Proteidae (Mioproteus sp.), Pelobatidae,
Bufonidae, Agamidae, Scincoidea, Anguidae (Glyptosaurini and Ophisaurus sp.), and Boidae
(cf. Bransateryx) have been identified. Until recently, the oldest record of Mioproteus was
known from the Early Oligocene of Romania. Mioproteus from Kazakhstan may indicate an
Asian origin for this group. Glyptosaurini are known from the Late Eocene and Early Oligocene
deposits of Mongolia. The record from Kazakhstan indicates a wide distribution on these
anguid lizards in the region. The Early Oligocene deposits yield records of Bombinatoridae,
Pelobatidae, Ranidae, Agamidae, Lacertidae, Anguidae (Glyptosaurini), Gekkonidae, Vara-
nidae, and Boidae (Bransateryx). Pelobatidae are represented by one form, Glyptosaurini
become relatively rare, Bombinatoridae appeared for the first time. The oldest reliable rep-
resentative of the Bombinatoridae is known from the Early Eocene of India, and the oldest
record in Europe is dated from the Miocene. Bombinatoridae from Kazakhstan belong to a
separate form, supporting the hypothesis of the Asian origin of this group of amphibians.
Bransateryx successively existed during the late Eocene — early Oligocene of Kazakhstan
and, apparently, migrated in Europe from Asia.

IIaneorenosrie (I)ayHBI MEJIKUX 3€EMHOBOAHBIX W MPECMBIKAIOMINXCS U3Yy4YCHBI

OTHOCHUTENFHO HepaBHOMepHO. Hambonee MHOTrOYMCICHHbIE HAXOIKH H3BECTHEI
3 EBpombl. bonpmoii muki padort, Bkimrodas MmoHorpaduio (Augé, 2005), 6s01 mo-
CBSIIIEH TTaJICOTeHOBRIM uenryigareiM EBponsl (Hanpumep, Szyndlar, 1994; Auggé,
Smith, 1997; Szyndlar, Rage, 2003; Smith, 2009; Rage, Augé, 2010 u mp.; Taxxe cM.
0030p Rage, 2013); ornenpHbIC MyOMUKaIIUN — 3€MHOBOIHBIM (Hampumep, Spinar,
1972; Rage, 2003; Rage, Rocek, 2007; Rocek, Wuttke, 2010; Takxe cM. 0030p5I:
Sanchiz, 1998; Rocek, 2013).

IlaneonTomornyeckas JETOMUCh MEIKHX 36MHOBOIHBIX H TIPECMBIKAIOIIUXCSA

panrero kaitHo30s LlenTpansroit Asun (Bkmodas Cpennioro Asmro) n Ka3axcrana
OYCHb OTPBIBOYHA M OexHa HaxomkaMH. OIHAKO MMEHHO 3TH IPYIIIBI OYEHb BaX-
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HBI B cBeTe (DayHHCTHYECKUX OOMEHOB Mexy EBporoii n A3uell B KoHIE d0leHa
— Havasie onuroneHa. Hekoropele nanHble 10 MOHTOMMH OBUTH MPEACTABICHBI B
paborax, OrmyOJMKOBAaHHBIX II0 PE3yJIbTaTaM COBMECTHBIX ABCTpPHHCKO-MOHIOJIb-
ckux 1 CoBeTckO-MOHTOJBCKHX NaJlCOHTOJIOTHYECKUX SKCHEAULUH (HampumMep,
I'youn, 1996; Boshme, 2007; Amuadanos, 2009; 2018; Alifanov, 1993; Cerfiansky,
2019; Ceriansky and Augé, 2019 u zp.). Heckonbko paGoT MOCBAMIEHBI HAXOAKAM
u3 pecnyonuk obiBiiero CCCP (Averianov, Danilov, 1996, 1997; Averianov, 1997).
Teppuropus Kazaxcrana 10 HelaBHEr0 BPEMEHH OCTaBAJIaCh «OEJBIM ISTHOMY» B
I1aJICOT€HOBOW MCTOpUH reprerodayHsl. [Ipu 3TOM HaXOAKM 3€MHOBOJHBIX M TIpe-
CMBIKAIOLIMXCSl 9TOTO0 BPEMEHH CYLIECTBOBAJIM, O YEM MOXKHO OBUIO CYIMTH IO UX
o030pam u3 crtpan ObBuiero CCCP, onyonukoBanHeiM B. M. Uxuksangze (1984,
1998), I'. A. 3epoBoii n B. M. Uxuksajaze (1984), a Takxke U3 OTIENbHBIX ITyOnnKa-
umii (Averianov, 2001, 1997). YnomsiHyTele B 0030pax MHOTOYHCIICHHBIE HAXOIKU
OBUTH OIIPE/IeITICHBI TOJIBKO IIPEBAPUTEIILHO H, B TAJIbHEHIIIEM, YIIOMUHAINCH B JIH-
Teparype Kak TpeOyroIe HOATBEPIKACHUSL.

PeBu3us KOJUIEKINH, HAKOIUICHHBIX B PE3YyJIbTaTe MHOTOJISTHUX IOJIEBBIX PadoT,
103BOJISIET YACTUYHO YTOYHUTH COCTaB OCHOBHBIX KOMIUIEKCOB. Hanbosee npesHue
M3yYECHHbIE HAXOJIKU M3BECTHBI M3 KOJIMAKOBCKOW CBUTHI CpeIHEro soneHa B HOx-
HoM [Ipubanxambe. 3nech onpezneseHs! npeacrasureny Anura, Agamidae u Boidae
(cf. Bransateryx). bonee 0oraTbelii Marepua MPOUCXOANUT U3 3aliCaHCKOW KOTIOBHU-
Hbl Boctounoro Kazaxcrana. 31ech U3 OTJIIOKESHUH MO3AHETO 30II€Ha ONPEACICHbI
npencrasutenin Proteidae (Mioproteus sp.), Pelobatidae, Bufonidae, Agamidae,
Scincoidea, Anguidae (Glyptosaurini u Ophisaurus sp.) u Boidae (cf. Bransateryx).
Jo HenaBHero BpeMeHH Haubosee apeBHue Mioproteus ObliIM ONUCAHBI U3 PAHHETO
onuroneHa Pymbrann (Venczel, Codrea, 2018), moaToMy HaxoaKa STHX XBOCTaThIX
13 MO3JHEro J0IieHa 3aiicaHa, BO3MOXKHO, YKa3bIBaCT Ha a3UMaTCKOE IPOUCXOXKIIC-
Hue 1ol rpynmnsl. Pelobatidae xapakrepu3yroTcss Kak MUHHUMYM JIByMsI KPYITHBIMA
(dbopMamHu, OTIIMYHBIMH 110 CKYJBNTYpEe KocTel uepena. Glyptosaurini U3BeCTHBI U3
MTO3/IHEOIICHOBBIX U PAHHCOJUTOIICHOBBIX OTioxkeHUui Monromuu (Sullivan, 1979;
Bohme, 2007, Cerﬁansk}'/, Augé, 2019). B Kazaxcrane ux Hax0OAKH MPeCTABICHbBI
M30JMPOBAaHHBIM OCTEOAEPMaMU M NPHUCYTCTBYIOT Cpa3y B HECKOJIBKHX MECTOHa-
XOXJICHHSIX MO3/JHET0 HOLIeHA, YKa3bIBasi Ha X LHIMPOKOE paclpoCTpaHEHHE B PErH-
OHE B ATOM BPEMEHHOM HHTEpBAJIC.

OToxeHnst OypaHCKOW CBUTHI PAaHHETO OJMIOIIEHA M3BECTHBI M3 HECKOJIBKUX
MECTOHAaXOXKJCHUI 3aiicaHCKOW KOTJIOBUHBI M BKJIIOYAIOT HAXOJKH IIPEICTaBH-
tenelt Bombinatoridae, Pelobatidae, Ranidae, Agamidae, Lacertidae, Anguidae
(Glyptosaurini), Gekkonidae, Varanidae u Boidae (Bransateryx). Ilo cpaBHeHHIO
C KOMIUIEKCOM II03/1Hero 3o1eHa, Pelobatidae mpeacraBieHbl TOIBKO OIHOM (op-
Moi, Glyptosaurini CTaHOBSITCS OTHOCUTENILHO PEIKUMH (HaWICHBI TOJIBLKO B OHOM
MecTOHaxok/JeHun), Bombinatoridae nosiisitorcst Brepsbie. HanbGonee npeBHui
JIOCTOBEPHBII mpeacTaBuTesib Bombinatoridae u3BecTeH u3 paHHero 3orecHa MH-
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mun (Folie et al., 2013), a camble apeBHue Haxonku B EBporie narnpoBaHbl MHO-
neHoM (Sanchiz, Schleich, 1986). Bombinatoridaec u3 Ka3zaxcrana orinvaercst ot
BCEX COBPEMEHHBIX MpEACTAaBUTENCH ceMeicTBa M OT MCKOMaeMOW WHIUICKON
Eobarbourula delfinoi, n, mo-BUIMMOMY, SIBISICTCS OTACIBHON (OPMOI, IOAICPIKH-
Basi TUIIOTE3y 00 a3MaTCKOM IPOUCXOXKACHUH TOW TPYIIIBI 3eMHOBOAHBIX. Ha rpo-
TSDKEHUH TI03/IHETO J0LIeHa — PaHHEro OJITOLIEHA B KOMIUIEKCAX MHOTOYUCIICHHBI
no3BoHkH cf. Bransateryx. B EBpore 3T 3MeH TOSIBIISIFOTCSI TOJIBKO C OJIMIOIIEHA,
I0-BUIMOMY, IPOHUKHYB Ty/a U3 A3HU.

JanbHeiimas paboTta ¢ MajeoreHOBBIM MaTephajoM 10 3€MHOBOJHBIX U IIpe-
CMBIKAIOIIUXCS MO3BOJIUT SICHEE PEKOHCTPYHPOBATh SBOJIOIOHHYIO HCTOPUIO PaH-
HekaliHo30lckux reprerodayn EBpazun.

HccnenoBanne  BBIOJHEHO B paMKaX  FOCYAApCTBEHHOW  TEMbI
AAAA-A19-119020590095-9.

CTeH0Boe coobLieHne

BITUAHUE PA3JINYHbBIX CMMOCOB0B BUTAMUHU3ALIMNA HA
POCT U PA3BBUTUE TEKKOHOB HEMIDACTYLUS TRIEDRUS

A.N. TAHKOBA™, U.J1. OKLUTEWH?Z, Y.P. LUYPNTAKOBA!

'Wkona «MHTennektyan», Mocksa; *asya.tonkaya@mail.ru

2MIHCTUTYT TEOPETUYECKON M IKCIEPUMEHTANbHON (hr3nkn uMeHmn A. V. AnnxaHosa
HaumnoHanbHoro nccnegoBatensbckoro LeHTpa «KypyaTtoBCkuii MHCTUTYT», MockBa

The influence of different vitaminization methods on the growth and development of
the geckos Hemidactylus triedrus

A.l. Tankova™, I.L. Okshtein?, U.R. Shurlakova'

'School «Intellectual», 121357 Moscow, Kremenchugskaya str. 13; *asya.tonkaya@mail.ru
2Alikhanov Institute of Theoretical and Experimental Physics of the National Research Center
«Kurchatov Institute», 117218 Moscow, Bolshaya Cheremushkinskaya str. 25

All articles and recommendations on terrarium keeping indicate the need for vitaminization
of food for lizards. Since 2012, for many generations, terrarium Hemidactylus triedrus
geckos were vitaminized according to the following scheme: 1 — fat-soluble vitamins
at birth and on a regular basis once a month after puberty; 2 — vitaminization of fodder
insects, first with a mixture of minced meat, greens and JBL TerraVit dry mixture (with the
addition of calcium carbonate in proportions of 1:3) orally, and then the poudering with
a dry vitamin mixture immediately before feeding (Zhukova et al., 2009). All ten groups
of vitaminization (each group has its own combination, from full compliance with the
traditional scheme to the absence of any additives at all) did not show serious deviations
in development, reproduce stably and do not have high mortality rates, contrary to the
hypothesis that deviating from this scheme, as well as the absence of vitamin supplements
in general, causes the sharp increase of mortality, decreased fertility and the occurrence
of developmental problems.
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Bo Bcex crarbsx U peKOMEHJIANUsIX 110 TePPAPUYMHCTHKE BCTPEUaeTCsl yKas3a-
HHUE O HEOOXOAMMOCTH BUTAMUHM3AIMK KOPMOB JUIS siliepull. MHOTrO IOKOJIeHNUH,
HauuHasg ¢ 2012 r, B HalleM TeppapuyMHOM XO3s5IHICTBE BUTAMUHU3AIMS T€KKOHOB
Hemidactylus triedrus npousBonmiach 1o cxeme: | — >KHpOpPAacTBOPUMBIE BHUTa-
MUHBI IIPH POXIACHUHM U PErYJSPHO OAMH Pa3 B MECHII MOCIE MOJIOBOTO CO3peBa-
HUSI, 2 — BUTAaMHHU3ALMs )KMBOTO KOpMa CHavaja cMechbio m3 (dapiia, 3eyieHd 1
cyxoit cmecu JBL TerraVit (¢ gobaBiennem kapOoHara KajbLus B poropuusix 1 :
3) nmepopaiibHO, a 3aTeM NPUIYAPUBAHUE CYXOi BUTAMHUHMU3AIMOHHOW CMECHIO He-
rocpecTBeHHO Tepen ckapmirBanueM (JKykosa u nip., 2009). Borpeku runorese
0 TOM, YTO IIPH OTKJIOHEHHHU OT JAAHHOM CXEMBbI, KaK U MPH OTCYTCTBUH BUTAMHUH-
HBIX J100aBOK BOOOIIIE, PE3KO MOBBIIIAETCS CMEPTHOCTh, CHU)KACTCS TUIOJJOBUTOCTh
Y BO3HUKAIOT OTKJIOHEHUS B Pa3BUTHH, BCE JICCATh I'PYII BUTAMHHHU3ALNH (B KaXK-
JIOH rpyIine cBOSt KOMOMHALNS, OT TIOJIHOI'O COOTBETCTBUSI TPAAUIIMOHHON CXeMe JI0
OTCYTCTBHSI BOOOIIE KaKMX-THO0 100aBOK) HE ITOKa3al CEpPbE3HBIX OTKIOHEHUH B
pa3BUTUH, CTAOMIBLHO Pa3MHOXAIOTCS M HE MMEIOT BBICOKHX IOKazaTeled cMepT-
HOCTH.

YCTHbIV oknag

ANODPEPEHUMALUA LUNPOKOAPEAJIBHOIO KOMIMIEKCA
MICROHYLA HEYMONSI VOGT, 1911 (AMPHIBIA:
MICROHYLIDAE) BO BPEMEHU U NMPOCTPAHCTBE:

TO SPLIT OR NOT TO SPLIT?

A.B. TPO®UMEL", B.A. TOPUH ', H.A. NTOAAPKOB"?

"Buonoruyeckuii pakynsteT MoCKOBCKOro rocyaapCTBEHHOMO YHUBEPCUTETA
nmeHn M.B. JlomoHocoBa; *lego627403@yandex.ru

2CoBMecCTHbIN Poccuiicko-BeeTHamckuii Tponmyecknin Hay4Ho-1ccnesoBaTeribCkuin U TEXHOMO-
rMYecKkumn LUeHTp, XaHon, BbeTHam

Differentiation of the wide-ranged Microhyla heymonsi Vogt, 1911 (Amphibia:
Microhylidae) species complex in space and time: to split or not to split?

A.V. Trofimets™, V.A. Gorin !, N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *lego627403@yandex.ru

2Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

Microhyla heymonsi is one of the most widely distributed amphibians in Southeast Asia
(Poyarkov, 2014; Frost, 2021). Previous studies demonstrated that M. heymonsi represents
a species complex including up to 7-8 distinct genetic lineages (Garg et al., 2019; Gorin et
al., 2020). Recently, the two new species of the complex (M. daklakensis and M. ninhthu-
anensis) were described from southern Vietnam (Hoang et al., 2021). However, a complete
analysis of genetic variability across the entire range of the M. heymonsi complex has not
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been conducted yet. Our study assessed molecular differentiation of 495 specimens from 180
populations from the entire range of the M. heymonsi complex. We analyzed two fragments
of mitochondrial DNA (12S — 16S rRNA, COIl) and one nuclear gene (BDNF) with a total
length up to 4000 bp. Our analysis revealed high genetic diversity within the M. heymonsi
complex, which consists of two major clades Aand B. Clade A occupies most of the complex’
range and includes 20 distinct lineages. Lineage A12, recently described as M. ninthuan-
ensis (Hoang et al., 2021), is nested deeply within the radiation of M. heymonsi, making
the latter species paraphyletic. Clade B, corresponding to M. daklakensis (Hoang et al.,
2021) inhabits southern and central Vietnam. The basal divergence time of the M. heymonsi
complex is dated to the late Miocene (approximately 6—10 Ma). The radiation within clade
A likely occurred later from the late Miocene to early Pliocene (about 5-8 Ma). Our study
confirms the full species status of M. daklakensis as a sister taxon of M. heymonsi sensu
lato, but the validity of M. ninhthuanensis is not confirmed. Given the genetic differentiation,
morphological variability, and the parapatric distribution pattern of the lineages within clade
A, we tentatively propose to consider them as subspecies. At least five different lineages
of M. heymonsi clade A are recorded in Vietnam; M. daklakensis, and the sister taxa of the
M. heymonsi complex M. pineticola and M. neglecta inhabit southern Vietnam (Poyarkov et
al., 2020). This suggests that the area of southeastern Indochina played an important role
in the formation and dispersal of M. heymonsi and related species. The study was carried
out with support from the Russian Science Foundation (RSF grant 19-14-00050).

3eMHOBO/IHBIC XapaKTEPH3YIOTCSl OTPAaHUYEHHBIMH CIIOCOOHOCTSIMH K paccelie-
HUIO 110 CPABHEHMIO C APYTMMH IPYIIIaMH Ha3eMHBIX TT03BOHOYHBIX. OJTHAKO U cpe-
JIM HUX BCTPEYAIOTCS IIMPOKOApeatbHble BUBI M BUIOBBIC KOMIUIEKCHI. M3yueHue
TEHETUYECKOH CTPYKTYpHI apeasoB aM(puOuil npencTasisieT co0ol 3HAYNTEIbHBIN
MHTEpEC, TaK KaK 4acTo IO3BOJISIET BBISIBUTH KPUIITHYECKOE pazHOOOpasue, a Takxke
MOXKET ITPUBECTH K BXXHBIM 000011eHsIM 110 Onoreorpaduu peruona. B FOro-oc-
TOYHOW A3MM psfl IIMPOKOAPEAITHHBIX KOMIUIEKCOB OTHOCSTCSI K Y3KOpOTaM poja
Microhyla Tschudi, 1838 (Microhylinae) (Gorin et al., 2020). Tak, Microhyla hey-
monsi IMEET OJINH U3 CaMbIX OOJIBIINX apeajioB cpean am(puOMii pernoHa u Hace-
JISIeT FOXKHBIH ¥ BocTouHBIN KnTaii o FOHBHaHHN 10 UxaI3sHa (BKIIIOUask OCTPOBa
Xaiinanp u TaiiBanb), Bcio Tepputopuio Mupokuras u MbestHMBI, BIUIOTH J10 Masaii-
ckoro nonyoctposa, Cymarpsl, Annamanckux n Hukobapckux ocrposoB (Mumus)
(Poyarkov, 2014; Frost, 2021). B psiie nocneanux padoT BBIABUHYTO IPEJIIONO-
JKEHHE, YTO BUJIOBOW KOMIUIEKC M. heymonsi HacUUTHIBAET 10 7—8 000COOIEHHBIX
reHeruueckux JmHUEA (Gorin et al., 2020; Garg et al., 2019). Kpome Toro, HeaBHO
13 I0’KHOH yacTu BreTHama onricaHo 1Ba HOBBIX BUJa (M. daklakensis v M. ninhth-
uanensis) Mop(}oJornyeckn u reHeTuIecKku onmmskux Kk M. heymonsi (Hoang et al.,
2021). OgHako LEeIOCTHOrO aHallM3a FeHeTHYECKOM N3MEHUYUBOCTH 10 BCEMY apea-
1y KomIutekca M. heymonsi He TIPOBOJIMIIOCH, @ CTAaTyC OIMCAaHHBIX BUIOB OCTACTCS
HE BITOJIHE SICHBIM.

Mps! poBesin MaciitaOHoe uccinenoBanue ¢uioreorpadun kommiekca M. hey-
monsi 0 TAaHHBIM aHaJIM3a [ocie0BaTelIbHOCTed MuToXoHApranbHoi JIHK (dpar-
MmeHT 12S — 16S pPHK, u ren COI) n snepnoit JJHK (rer BDNF) oOweit aimmnoi
10 4000 . H. C y4eToM MOCIIeA0BaTeIBHOCTEH, NOCTYHBIX B [cHOaHKe, B aHATU3
BOLJIM FeHETHYECKHE JaHHble oT 495 sx3emiuisipoB u3 180 momynsuuii co Bcero
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apeana kommiekca. Bernenenne JIHK, ITIP u cexBeHnpoBaHue NpoBOJUIN MO CTaH-
JapTHBIM MeTOoIUKaM. [l peKoHCTpYKIMU (PUIOTeHUH NPUMEHWIN 0aleCoBCKUN
anroput™m (MrBayes 3.2.2) u anroputm makcumaibsHoro mpasiononoous (IQ-TREE
2.1.2); dunoreorpaduyueckuit ananus npoBoawim B nporpamme PopART 7.0 u ¢
nomolnpto npuinoxkernss DnaSP 6.0 (cpena R); renernyeckne qucTaHIUK MOJICUU-
TeIBaiK B nporpamme MEGA 7.0; BpeMeHa IUBEPreHIUH OICHUBAIN C MOMOIIbIO
BEAST 2.0, ananu3 6uoreorpaduu npoBoauiiu B iporpamme RASP.

Hamr ananm3 BBISIBUIT BBICOKOE TE€HETHYECKOE pa3HOOOpasue B MpeesiaXx KoM-
riekca M. heymonsi, KOTOPBIH NIPEJICTABIICH ABYMs 3HAUMTEJILHO TUBEPTHPOBABILH-
mu kiagamu A u B (nuctanmus mexay Humu 6.13 % no reny 16S pPHK). Knana A
3aHHUMAeT OOJIBIIYO YaCTh apeaa KOMILIeKca i BKrodaeT 20 000COOICHHBIX THHUAN
(1.06 — 6.52 %); npu >ToM uHus A12, onucannas kak M. ninthuanensis (Hoang et
al., 2021), nomemaercs mIy0OKo BHYTpU pamuanuu M. heymonsi, nenas mocie-
Huil By napaduiernueckum. Knana B coorBerctByer M. daklakensis (Hoang et
al., 2021), koTopast HaceJsieT IKHYIO U IIEHTpalIbHYy10 YacTh BreTHama. Bpems Oa-
3aJbHOW JTMBEPreHIMH KOoMIulekca M. heymonsi natupyercsi CpeTHUM MHOLCHOM
(nmpumepHO 10—17 MuH. neT Ha3am), a BpeMs pajualnny BHYTPU Kiaabl A IPOU30-
[IUI0 3HAYUTENBHO TI03/JHEE B KOHIIC MUOIICHA (0koj10 8—12 MutH. jet Ha3an). Hare
HCCIIeJOBaHNE ITOATBEPKIACT CaMOCTOSTENbHOCTh M. daklakensis kak ceCTpHHCKO-
ro Buna Kk M. heymonsi sensu lato, B To Bpemst Kak BalUIHOCTb M. ninhthuanensis
HE TOJTBEPKAACTCS. YUUTHIBAS 3HAYUTEIBHYIO TeHETHYECKYIO AU PepeHIINALIIO,
MOP(OJIOTHYECKYI0 H3MEHYMBOCTD U B LIEJIOM [apanaTpUuecKuil XxapakTep pacipo-
CTpaHEHHMs JIMHUI B COCTaBe KJIaJbl A, MBI IIpeJlaraéM paccMarpuBarh UX (BKIIO-
vast M. ninhthuanensis) B paHre MOIBUIOB.

[lo HammMm naHHBIM, Ha TeppUTOpUM BheTHama BcTpedaeTcs 1O MeEHbLIeH
Mepe MATh Pa3InyHbIX JUHUK M. heymonsi xnaapl A; 1or BbreTHama HacemsoT
M. daklakensis n cectpuHckue K Komruiekey M. heymonsi Bunsl — M. pineticola u
M. neglecta (Poyarkov et al., 2020). 3T0o M03BOJSIET MPEAIOIOKUTH, UTO TEPPUTO-
pust FOro-Bocrounoro MumokuTast urpasia KIrOUEBYO pojib B mpoiecce Gopmupo-
BaHMS U pacceleHus komiuiekca M. heymonsi u O1M3KHX K HeMy BuioB Microhyla.
J1st yTOUHEHMsI TAKCOHOMUYECKOI'0 CTaryca JIMHUI B cOCcTaBe Kiabl A U CHCTeMa-
THKH BUJIOBOTO KOMIUIEKca M. heymonsi B 11e]IOM HEOOXOJMMBI IaIbHEHIINE HCClle-
JIOBaHUSI MOP(OIOTHUECKUX M aKyCTHYECKUX PU3HAKOB.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onnaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Aoknag
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NEPBbIE JAHHbLIE O ®UNTIOFEOMPA®UNYECKON
CTPYKTYPE Y3KOPOTOB BUOOBOIO KOMIMJIEKCA
MICROHYLA BUTLERI BOULENGER, 1900 (AMPHIBIA:
MICROHYLIDAE)

A.B. TPOOUMEL", B.A. TOPUH ', H.A. NOAAPKOB"?

"Bronornyeckuii pakynsteT MOCKOBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA
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2CoBmecTHbI Poccuiicko-BbeTHamcknin Tponmyeckuii Hay4YHo-MccrneaoBaTenbCKmin
N TEXHOMNOTMYECKUiA LLeHTP, XaHou, BeeTHam

First data on the phylogeographic structure of Microhyla butleri Boulenger,

1900 species complex (Amphibia: Microhylidae)

A.V. Trofimets™, V.A. Gorin !, N.A. Poyarkov'?

"Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *lego627403@yandex.ru

2Joint Russian-Vietnamese Tropical Research and Technological Center, Nghia Do, Cau
Giay, Hanoi, Vietnam

Painted narrow-mouthed frog M. butleri represents a wide-range species complex distrib-
uted from Peninsular Malaysia, Myanmar and northeastern India throughout Indochina to
southern and central China, including the islands of Hainan and Taiwan. Recent studies
have recognized the M. butleri species group which also includes M. aurantiventris recently
described from central Vietnam (Nguyen et al., 2019), and have reported on a significant
cryptic diversity within M. butleri. Overall, phylogeography and taxonomic status of the
lineages within the M. butleri complex remains unstudied. In the present work we analyze
the geographic variation of two mtDNA markers (12S rRNA — 16S rRNA fragment and the
COlI gene) for 91 specimens of M. butleri species group members from ca. 64 populations
covering the entire range of the group. Our analyses revealed that M. butleri sensu lato
includes two major clades A and B with the uncorrected genetic p-distances among them
reaching 5.7% for the 12S rRNA - 16S rRNA fragment, and 14.6 % for COI. Clade Aincludes
two subclades distributed exclusively in Taiwan (A1) and mountains of central Guizhou
Province of China (A2). Clade B is widely distributed from southern mainland China to
Myanmar, Indochina and the Malay Peninsula, and includes 13 allopatric subclades (B1 —
B13). The highest diversity of M. butleri subclades is recorded in Vietnam (five), where its
sister species M. aurantiventris also occurs, therefore we argue that the territories of East
Indochina likely played a key role in the history of formation and diversification of the M.
butleri species group. Further integrative taxonomic studies are required to fully stabilize the
taxonomy of the group. The study was carried out with support from the Russian Science
Foundation (RSF grant 19-14-00050).

Cpenu azmaTckux y3KOPOTBIX JiATyHIek poxa Microhyla, cucremarnka BOII-

HUCTBIX y3KOpoTOB (M. butleri Boulenger) mpencraBiser co0oil 3HAYUTETHHBIN
MHTEpeC BBHUJYy OOJBIIOTO apeajia 3TOr0 BHJa, OXBaThIBaloIIero Mamalickuil mo-
nyoctpoB, Mupokutail, Mesamy, CeBepo-Bocrounyio Muauto, LlenTpanbHblil u
Oxubrt Kutait, Bkirtogast octpoBa XaitHans u TaiBanb (Frost, 2021). [Ipu sTom
MHOT'HE BOIIPOCHI TAKCOHOMHH ITHX JIATYIIEK JI0 CUX ITOP OCTAIOTCS] HEPEIICHHbI-
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mu. Ha ceromusiiinuii nens miast M. butleri n3BecTHO HE MEHEE IIECTH MIIIINX
cuHOHUMOB: M. boulengeri Vogt, M. latastii Boulenger, M. grahami Stejneger, M.
sowerbyi Stejneger, M. cantonensis Chen u M. fusca Andersson, cTaTyc KOTOPBIX
ocraercs HesicHbIM (Nguyen et al., 2019; Poyarkov et al., 2020). [1pu aToM Henas-
Hue QuaoreHeTHYCCKUE HccaenoBanus pona Microhyla nokasamnu, uro M. butleri
MIpeCTaBisieT co00i BUIOBOW KOMIUIEKC M BKJIIOYAET B ceOs psii 000COOIECHHBIX
TeHETHUYECKUX JIMHUH, auddepeHnuanis KOTOpbIX MOXET COOTBETCTBOBATh BH-
noBomy ypoBHIo (Gorin et al., 2020, 2021). Kpome Toro, HelaBHO U3 LEHTPAJIb-
HO¥ yacTu BreTHama ObuT omucaH HOBBIA BuI — M. aurantiventris (Nguyen et
al., 2019), paccMaTpUBaOIIUICS KaK CECTPUHCKUI TaKCOH K M. butleri u BMecTe
¢ HUM oOpa3syromuid rpynmny BuaoB M. butleri (Gorin et al., 2020). [Ins MHOTHX
IIMpOKoapeasbHbIX BUIOB Microhyla (kak, Hanpumep, mis M. fissipes, M. okina-
vensis, M. achatina n apyrux) ObLIO TIOKAa3aHO, YTO TCHETHYCCKUN aHAU3 BBIOO-
POK C pa3HBIX YacTeil apeaja He TOJBKO MO3BOJISET d(PEKTHBHO pemarh BOMpPO-
CBbl TAKCOHOMUH, HO M TAKXKE MPEJAOCTABISET JaHHBIC, MHTEPECHBIC JJISl JIyYIIEero
nonnmanus 6uoreorpadun Bocrounoii u FOro-Bocrounoit Aszun. Tem He mMeHee,
JI0 CUX TOp IeJILHOTO 0030pa M3MEHYMBOCTH KOMIUIeKca M. butleri npeaAnpuHATO
He ObUIOo, a ero reHernueckas auddepennuanus u Guioreorpadus ocTaroTcs B
3HAYNTENILHON CTENEHH HEM3YYEeHHOM.

Mpbl BHepBbIE MpEACTABIsIEM IOAPOOHBIE JaHHBIE O (uioreorpapuyeckon
CTPYKTYpE Y3KOPOTOB BHJI0BOTO Komruiekca Microhyla butleri no naHHbIM aHanmn3a
mt/IHK-MmapkepoB (¢pparment 12S pPHK — 16S pPHK u rern COJ). B nam ananus
BOIIUIM TCHETUYECKHE MaHHbIe OT 91 sx3emuisipa M. butleri u M. aurantiventris n3
64 paznMYHBIX JIOKAINTETOB CO BCEro apeajia BUJIOBOTO KOMIUIEKca. BrineneHue
JHK, TIIP u cexBeHMpOBaHKE MPOBOAMIN MO CTAHIAPTHBIM MeToAuKam. JlJis mo-
CTpOEHHS (PUIOTEHETHUECKUX JIEPEBHEB MBI UCIIOJIb30BAIIN OaliecoB anroputm (Mr-
Bayes 3.2.2) u meton makcumainbHoro npaspononooust (1Q-TREE). I'enernueckue
JUCTaHINK pacCUUThIBaIM B mporpaMmme MEGA 6.0.

CormacHo HamUM pesynbsraram, M. aurantiventris U3 TeHTpanbHOrO BherHa-
Ma o0pa3yeT CECTPUHCKYIO JIMHHIO 10 OTHOLICHUIO KO BCEM OCTalbHBIM 4JICHAM
xomruiekca M. butleri (renerndeckue p-auctaniun 9.7-10.2% no ¢parmenty 12S
pPHK — 16S pPHK). Ilpu atom M. butleri sensu lato BkiIrO4aeT 1Be 3HAYUTEIb-
HO muddepeHnInpoBaHHbIC FeHETHYECKU JIMHUN A 1 B (p-nuctaHnmm Mexy HUMA
5.7% no ¢parmenty 12S pPHK — 16S pPHK, u 14.6% no reny COI). Jluaus A
nipezicTaBieHa nByms cyokmagamu Al (octpoB TaiiBanb) u A2 (npoBunims ['yitu-
xoy, Kutait) u 3Ha4uTEIbHO 000C00JICHA OT BCEX OCTANIBHBIX KOHTHHCHTAIBHBIX T10-
mynsiuuid M. butleri. Ee TAKCOHOMUYECKHUIT paHT MOXKET COOTBETCTBOBATH BU/I0BOMY,
OJTHAKO JIJIS OTIPEIEIICHHSI €€ CTaTyca HeOOX0ANMO H3yYEHUE THITOBBIX AK3EMILIIPOB
M. grahami Stejneger, M. sowerbyi Stejneger, u M. cantonensis Chen, onucaHHbIX
¢ Tepputopun FOxxHoro Kuras. Bee ocranbhbie nomynsiun komiuiekca M. butleri
u3 Kutas u FOro-Bocrounoit A3uu, Bkittouast TuoBbix M. butleri u3z CeBepHoit Ma-
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naii3um, 00pasyroT Kiaay B, B mpenenax kotopoii Mbl BblensieM 13 reorpaduyecku
ouepueHHbIX cyOknan (B1 — B13). HaunGonbinee xomuuectBo cyOkman M. butleri
(6) ormeueHo Ha TeppuTOopHU BheTHama, TaM ke OOMTAET M CECTPUHCKUN BHI —
M. aurantiventris. Mpbl npennonaraem, uto tepputopusi Bocrounoro Wunokuras
urpaja KIr4eBylo posib B (POPMUPOBaHHH U AUGPEPEHIMALMH TPYIIIBl BUJOB M.
butleri. ]I yTOUHEHHUS] CUCTEMAaTHYECKOTO CTaTyca BhISIBICHHBIX B cocTase M. but-
leri sensu lato HMIT HEOOXOUMBI JajbHEHIINE HHTErPaTUBHbIE TAKCOHOMHYECKHE
HCCIIeJOBaHMSI.

HccnenoBanne BBINOIHEHO TpH moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

CTeH0Boe coobLieHne

M3MEHYNBOCTb NOCTKPAHUAJIbHOIO CKEJIETA RANA
ARVALIS NILSSON, 1842

A.l. TPO®NMOB

MHCTUTYT akonoruv pacteHuin u xmBoTHblx YpO PAH, EkatepuHbypr;
alexandertrofimov92@gmail.com

The variability of the postcranial skeleton of Rana arvalis Nilsson, 1842

A.G. Trofimov

Institute of Plant and Animal Ecology, Ural Branch of Russian Academy of Sciences, 620144
Yekaterinburg, 8 Marta str. 202; alexandertrofimov92@gmail.com

We studied 613 froglets and subadultus of the moor frog from the populations from Sverd-
lovsk, Tyumen, and Kurgan regions, collected in 2015-2018. For study of the postcranial
skeleton we prepared the whole-mount specimens with differential staining of cartilage
and bones (Walker, Kimmel, 2007). Variability in the structures of postcranial skeletons
was observed in 434 specimens (70.8%), with 879 deviations were found. The following
distribution of deviations was noted: 60.9% for the vertebral column (57.7% cases), 10.9%
— for the pectoral girdle (14% cases), 3.9% — for the pelvic girdle (5.1% cases), 11.4%
and 13.0% — for the skeleton of hindlimbs (11.7% cases) and forelimbs (11.4 % cases),
respectively. We recorded 22 of the 31 possible combinations (excluding the norm) of the
presence / absence of variability in 5 skeleton regions. The percentage of individuals with
deviations in only one of the five skeleton regions is 1.84 times higher than the percentage
of individuals with deviations in two or more regions (45.8% versus 25.0%). Five deviations
had the biggest contribution to the occurrence of moor frog specimens with variability in
the postcranial skeleton: 1 — rudimentary structures of tenth vertebra (noted in 33.1% of
individuals), 2 — abnormal asymmetry of the vertebral column (12.4% of individuals), 3 —
shortening of the transverse processes (11.7% of individuals), 4 — the change of element
number in the prepollex (8.2% of individuals), 5 — fusion of the neural arches (7.3% of
individuals). Moreover, those five variants of variability comprised 50.4% of the total number
of detected deviations. The percentage of normal and abnormal variability was 38.7 % and
62.3%. We found only normal variability in 22.4% cases, in 25.1% only abnormal variability,
and in 23.3% both normal and abnormal variability in the same specimen.
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V3mMeH4YnBOCTh sIBISIETCSl 0a30BOH XapaKTEPUCTHUKOM JKMBBIX OpPraHH3MOB U
BBISIBJICHUE I'PaHUI] M3MEHUYMBOCTH MPEJICTABISIET MHTEPEC VISl HBOJIOIMOHHBIX U
9KOJIOTHYECKHX HcclieoBaHuid. [1o100HbIe paboThl B 1a00paTOPHBIX YCIOBHSIX I10-
3BOJISIFOT BBISIBUTH BIIMSIHUE OT/ACNIBHBIX (DAKTOPOB CpPEJibl Ha BHEIIHIOIO M BHYTPEH-
HIOIO M3MEHYHMBOCTH CTPOCHHUSI MOJIEIBHBIX BUJIOB, TOTJIa KaK MCCIICIOBAHHS €CTe-
CTBEHHBIX TOMYJSLIUI B OONBIIMHCTBE CIy4aeB 3aTparvBarOT TOJILKO BHEHIHIOIO
W3MEHYMBOCTh. Takasi CHTyalusl CKJIaJbIBacTCsl BCIIEACTBHE IPUPOAOOXPAHHOTO
craryca OOJBIIOrO KOJIMYECTBA BU/IOB 36MHOBO/IHBIX, a TAKKe 110 MPUYMHE 3aTpya-
HUTEJIBHON TPAKTOBKM PE3YJBTaTOB, MOCKOJIBKY YCTAHOBHTH OJHO3HAYHYIO CBSI3b
«T1apamMeTp cpeabl — BapUaHT MOP(OJIOrHIECKOro CTPOCHUS» B MPUPOIHBIX YCIIO-
BUSIX MPOOJIEMaTH4HO, €CIIM BOOOIIEe BO3MOXKHO. Kpome Toro, mpu ucclieloBaHuN
T10JIEBOTO MaTepraia HEM3BECTHO BIMSHUE TeHETHYECKONW KOMIIOHEHTBI OHTOTeHE3a
Ha HaOJIIOZAaeMyl0 M3MEHYMBOCTh. TeM He MeHee, Moj00HbIe paboThl MOTYT JaTh
nHpopmanuio o GopMooOpa3zoBaTEIIbHBIX MOTSHIUIX BU/1a U MUKPOIBOJIIOIMOHHBIX
npeoOpazoBanmsix B nomyssinusx (Bepumnun, 2009).

HccnenoBano 613 cerosieTkoB M HEMOJIOBO3PEINBIX 0co0ei OCTPOMOPIOH JIsi-
rymku u3 nomynsiuuid CepiutoBeckol, Tiomenckoit m Kypranckoit obnacreii, co-
Opannbix B 2015-2018 1. [yt M3y4yeHns: MOCTKPaHUAIBLHOTO CKeJleTa ObUTH U3r0-
TOBJICHBI TOTAJIbHBIE ITpenapars! ¢ quddepeHnnaiIbHON 0KpacKo Xpsilia U KOCTH
(Walker, Kimmel, 2007). IIpenaparsl npocMarpuBainuch B CJIO€ TIUIEPHHA IPU
nomoryu crepeomukpockorna ZOOM Meiji Techno EMZ-8TR. [lns xaxmoir ocoon
06110 IPOBEAEHO (POPMANTN30BAaHHOE ONHMCAHNE HAOIIOAAEMOr0 CTPOCHUSI TOCTKpa-
HUAJILHOTO CKeJleTa U HaJIM4Yhe MOP(OIOTHUECKUX OTKIOHECHHH.

VY 434 ocoGeii (70.8%) orMedeHa H3MEHYHBOCTh B CTPOCHUH CTPYKTYP ITOCT-
KpaHHaJIbHOTO ckelieTa. OO0Iee Yuciao 0OHAPYKCHHBIX OTKIIOHEHUH cocTaBmio 879,
u3 HUX 60.9% oT™eueHo st mo3BoHOouHUKA (Y 57.7% ocobeit), 10.9% — mist rpy-
Horo nosica (y 14% ocobeit), 3.9% — ms TazoBoro nosica (y 5.1% ocobeit), 11.4%
u 13.0% — mns ckenera 3aaaux (y 11.7% oco6eit) n nepenuux (y 11.4% ocobeit)
KOHEUYHOCTEH COOTBETCTBEHHO.

W3 31 Bo3amMokHOTO coueTanus (0e3 ydeTra HOPMbI) HAJTUUUSI/OTCY TCTBHS H3MEH-
YMBOCTH B IISITH OTZAEJIAX CKelieTa 3aMKCUPOBAHO TOJBKO 22, TIPH 3TOM IPOLEHT
oco0ei ¢ OTKIIOHEHHUSIMH JIMIIb B OHOM M3 TISITH OT/AENOB B 1.84 pasa Bblle, 4yeM
MPOIICHT 0CO0CH ¢ OTKIIOHCHUSIMH B JIBYX U Oonee otnenax (45.8% u 25.0%, coot-
BETCTBEHHO). JISTyIIeKk ¢ OTKJIOHEHUSIMU B CTPOCHUH BCEX IISITH OT/IEIIOB CKelleTa
OZIHOBPEMEHHO He OTMeueHO. HanboJIp1ry1o 4acToTy BCTpe4aeMOCTH HMEIOT 0CO0U:
1 — ¢ U3MEHYUBOCTHIO TOJIBKO B MO3BOHOYHHKE (34.6%), 2 — C OTKIOHEHUSIMU B
ITO3BOHOYHHKE M TPYJHOM TOsICE OJHOBPEMEHHO (5.9%), 3 — ¢ U3MEHYUBOCTHIO B
MI03BOHOYHHKE ¥ 33 JHUX CBOOOJIHBIX KOHEYHOCTSIX (5.6%), 4 — C OTKJIOHEHHUSIMH B
IMO3BOHOYHHKE M TICPEIHUX CBOOOIHBIX KOHEYHOCTSX (5.4%). Kaxmplit u3 ocraib-
HBIX 18 BapnaHTOB coueTaHWi HE NPEBBINIACT % M CyMMapHO OHM OTMEUEHBI Y
19.3% ocobeii.
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[TpoueHTHasT BCTpe4aeMOCTh 0COOEH BO BCEX BapuaHTaX, I/Ie OJHOBPEMEHHO
HaOJIIOAIOTCSl OTKJIOHEHUSI B CTPOGHUM Ta30BOTO I0SICA U B CKEJIETE 3aJHHUX KO-
HEYHOCTeH, B 2.2 pa3a MEHbIlE, 4eM 0co0eil BO BCEX BapHaHTax, INle OTMEYEHBI
OZIHOBPEMEHHO OTKJIOHEHHMS B TPY/IHOM II0SICE U B CKeJIeTe MePEIHUX KOHEUHOCTEH
(0.82% u 1.79% cootBercTBeHHO). [Ip1 3TOM He 3ahMKCHPOBAHO CIIy4aeB OTKIOHE-
HUH B IBYX NOSICAX KOHEYHOCTEH M B CAMUX KOHEUHOCTSX OJJHOBPEMEHHO.

HauGonpmmit Bki1a BO BCTPEYaeMOCTh 0CO0Ei 0CTPOMOPIOH JISATYIIKH C H3-
MEHYHMBOCTBIO B IIOCTKPAHUAILHOM CKEJICTE€ BHECIIU IISITh OTKJIOHEHUH: 1 — pynu-
MEHTapHBIE CTPYKTYPBI JIECIATOr0 M03BOHKa (oTMeueHs! y 33.1% ocobeit), 2 — aHo-
MaJibHasi aCUMMETpHsl TI03BoHOUHUKA (12.4% ocobeit), 3 — yKopodeHHUe Torepey-
HBIX 0TPOCTKOB (11.7%), 4 — M3MEHCHHE YKCiia 3JICMEHTOB B MPEIIICPBOM MAJIBLIC
kuctu (8.2%), 5 — cnusiane HeBpaJbHbIX OyT (7.3%). Tak >xe 9TH ISTh BapUaHTOB
HM3MEHYMBOCTH CyMMapHO cocTaBisiioT 50.4% ot oOuiero unciia 00Hapy>KeHHBIX OT-
KJIOHEHUI.

[Tpu pazzneneHry M3MEHYNBOCTH Ha HOPMAJIBHYIO M aHOMAJIbHYIO UX ITPOLIEHT-
HOE cooTHoIeHue coctaBuio 38.7% u 62.3%. K HopmanbHON U3MEHYMBOCTH OT-
HECEHBI CJIYIOIINEe OTKJIOHEHHUS: HAINYME PYJUMEHTApHBIX CTPYKTYpP AECSTOTO
MT03BOHKA, T€TEPOXPOHHUSI OKOCTEHEHU TeJa M03BOHKA, YaCTh BAPUAHTOB CTPOCHUS
B IPYIHOM THoOsice (HarpuMmep, aCUMMETPHs 3JIEMEHTOB, HEIOJHOE OKOCTCHEHHE
CTPYKTYp U T. I.), @ TAK)KC U3MEHEHHE YUCIIa JIEMEHTOB B MPEANEPBhIX Majblax
koHeyHocTel. Y 22.4% amduOuil oTMedeHa TOJIBbKO HOpMallbHasi U3MEHUYHUBOCTD, Y
25,1% — TonbpKO aHOMaNbHAs U3MEHYUBOCTh U 'y 23.3% — HOpManbHas U aHOMaJlb-
Hasi U3MEHYUBOCTh OTHOBPEMEHHO.

YCTHbIV Joknag

FEEPNETO®AYHA KABKA3CKOIO 3KOPEI'MOHA:
COBPEMEHHbIN COCTAB, OCHOBHBbIE YIPO3bl
N NMPUOPUTETHbLIE HAMPABJIEHUA COXPAHEHUA

b.C. TYHUEB

CO4YMHCKMI HaumoHanbHbIN napk, btuniyev@mail.ru

Herpetofauna of the Caucasus Ecorgeion: modern composition, major treats and the
priorities for conservation

B.S. Tuniyev

Federal State Institution «Sochi National Park»; 354002 Sochi, Kurortnyy pr. 74;
btuniyev@mail.ru

At the present time, there are 101 species of native reptiles including 32 endemic species and

75 subspecies, and 16 species of amphibians with endemic 6 species and 12 subspecies.
The 108 have been assessed for extinction risk and included in IUCN Red List of Threatened
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Species. Twenty-three species (24 subspecies, 21.3%) were assessed as globally threatened;
one species has categorized as Data Deficient and 13 as Near Threatned. Therefore, 71
species (65.7%) belong to category Least Concern in Caucasus Ecoregion. Nine species
(7.7%) are still not assessed because they have been described only recently. The main
regional goals are focused on conservation of endemic species and globally threatened or
endangered species of wide distribution. Particular attention should be paid to the hotspots
of snake species diversity in the Caucasus. Transboundary protected areas are another
mechanism that could effectively preserve herpetofauna as well. The main threats to rep-
tiles of Europe and Central Asia countries, according to the IUCN Red List, are agriculture,
residential/commercial development, and biological resource use. Significant threats include
the illegal capture of commercially valuable species for the pet trade. Climate change is likely
to play a major role in the region in the future. The proposed conservation actions include:
expansion of existing protected areas, establishing the new, among them, transboundary
ones, revision and updating zoning concepts of particular National Parks, revision of some
development plans taking into consideration nature conservation needs, adding the certain
species to National Red Lists / Red Data Books, etc.

B macrosimee Bpemsi abopurenHas reprerogayHa KaBka3ckoro skoperrona
BrimoyaeT 101 Bua pentunuil ¢ sHAeMUYHBIMU 32 BUAaMu U 75 noasugamu, u 16
BHJIOB aM(pHUOUH ¢ YHIEMUYHBIMU 6 BUIaMU 1 12 TONBUIAMH.

Mo xputepusm MCOII Obutn pacemotpenst 108 Bunos. JBaauars Tpu Bua (24
noaBuaa, 21.3%) ObUH OLIEHEeHBI KaK MI00aIbHO YyrpoXKaeMble, OIMH BUJI IMEET Ka-
teroputo «Henocrarouno nanusix» (DD) u 13 — «lorenunansHo peaxux» (NT),
71 Bun (65.7%) otHocuTcs K Kareropuu «Hammenee yrpoxaemsie» (LC). [leBsiTh
Bu10B (7.7%) 10 cuX MOp HE OLICHEHBI, B CBS3M C X HEAABHUM OIMCAHUEM, IOCIIe
ourmanbHeIX BeTped oneHouHbIX komuccuit MCOII. Kpome Toro, oueHKH mpu-
POJOOXPaHHBIX CTaTyCOB HE CYILECTBYIOT IOUTH IS BceX moaBuaoB. CocTosiHue
OonpIIMHCTBA BUJIOB reprierodaynbl KaBkasa CBHIECTEIBCTBYET O TEHACHIIMU CHH-
YKEHUsI YUCIICHHOCTH NOMYJISIUI. MHOT'HE PEerHOHbI C BRICOKMM OHOpa3zHooOpasneM
3meit Ha KaBkase, no-npexnemy cinabo oxsauensl OOIIT.

OCHOBHBIE IPUOPHUTETHI B SKOPETUOHE HAIPABIECHbl HA COXPAaHEHHUE DHIEMUY-
HBIX BHJIOB, @ TaKKe IIOOAJIBHO YrPOXKaeMBIX BHUIOB, HAXOMSIIMXCS O] YTPO30H
MCUYEe3HOBEHNUS 1MoBceMecTHO. Oco00e BHUMAHHUE CIIEIYET YACIUTh «TOPSYUM TOY-
KaM» BBICOKOTO BHJIOBOTO pazHooOpa3us 3mei Ha KaBkaze. OHUM 13 MEXaHU3MOB,
CroCOOHBIX 3()(HEKTHBHO COXpaHATh reprerodayHy, SBISETCS OpraHu3alus TpaHC-
TPAaHUYHBIX OXPAHSAEMBIX IPUPOAHBIX TEPPUTOPHIL.

OcHOBHBIMHU yrpo3aMmu it pentunuil ctpan EBponsl u LlentpansHolt Asuu
(ELJA), cortacHo KpacHomy Criricky MCOI, sSBISFOTCSL CEITBCKOE XO3SICTBO, JKU-
J10€ / KOMMEpYecKoe pa3BUTHE U MCII0JIb30BaHHE OMOIOTHUECKUX PECypCOB. 3HAUH-
TEJIbHYI0 yIrpo3y NPEACTaBIIAeT HE3aKOHHBIA OTIOB KOMMEpPYECKH LIEHHBIX BUIOB
JUIS1 300TOPTOBIIH, TOT/IA KaK U3MEHEHHUE KIIMMara, BEPOSTHO, OyAeT UrpaTh BaXKHYIO
POJIb B SKOPETHOHE B OyAyIIEM.

[Ipennaraemble MPUPOIOOXPAHHBIE MEPONPUSTHSI BKIIIOYAIOT B CEOsl: pacilu-
peHHe CYIIECTBYIOIUX OXPaHSIEMbIX TEPPUTOPUI, CO3LaHUE HOBBIX, B TOM YHCIIE,
TPaHCTPAHUYHBIX, IEPECMOTP ¥ OOHOBJICHHE KOHIICTIIIMI 30HNPOBAHUS KOHKPETHBIX
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HaIMOHAJIBHBIX NTAPKOB, IEPECMOTP HEKOTOPBIX IUIAHOB Pa3BUTHS C YYETOM ITOTPEO-
HOCTEH COXpaHEHUs NPUPObL, J00aBICHNE ONPEAETICHHBIX BU/IOB (IIO/BU/IOB, I10-
mynsinuid) B Harmonansaeie Kpachsie crinckn / KpacHble KHUTH, BHEPEHUE ITOAXO0-
JIOB K yCTOWYMBOMY YINPaBJICHHIO, COBEPIICHCTBOBAHUE 3aKOHOAATENILCTBA U YKPE-
IUICHUS. TIPAaBOOXPAHUTENILHBIX OPraHOB MPOTUB HE3aKOHHBIX OTJIOBOB U TOPTOBIIU
36MHOBO/IHBIMU M ITPECMBIKAIOIUMHUCS U T. 1.

YCTHbIV oknag

OCOBEHHOCTU PACNPEQENIEHNA MOP® B NONYNALUUAX
O3EPHOWU NATYLWKWU (PELOPHYLAX RIDIBUNDUS PALLAS,
1771) N3 BOOOEMOB KPbIMA

H.U. YCNAJNEHKO*, T.I0. MECKOBA

KybaHckuii rocynapcTBeHHbIn yHuBepcuTeT, KpacHoaap; *nina_uspalenkO@mail.ru

Distribution features of morphs in the populations of the lake frog (Pelophylax
ridibundus Pallas, 1771) from the water bodies of the Crimea

N.l. Uspalenko*, T.Yu. Peskova

Kuban State University, 350040 Krasnodar, Stavropol str. 149; *nina_uspalenkO@mail.ru

On 20202021 we studied the frequency of morphs of the lake frog (Pelophylax ridibundus
Pallas, 1771) in 22 individuals from three water bodies on the southern coast of the Crimean
Peninsula, 55 individuals from seven water bodies on the southern macroslope of the main
Crimean mountain range, and 31 individuals from four water bodies from the foothills of the
northern macroslope. Individuals from the populations on the foothills have a higher frequen-
cy of the striped morph (30.9% for the southern macroslope and 48.4% for the northern),
while in individuals of the coastal populations, the light stripe was found only in 9.1%. In the
water bodies on the coast and northern foothills, the «punctata» morph (spotted coloration
of dorsum) was noted 1.7 times more often (63.6% and 61.3%) than in the individuals from
the water bodies of the southern macroslope (38.2%). The low frequency of occurrence of
the «punctata» morphotype is probably a distinctive feature of the southern macroslope
populations. In open reservoirs individuals with the partial absence of spots were more
common. In lake frogs from the water bodies on the foothills, the absence of spots on the
belly was observed twice as often (69.1% in the southern and 61.3% in the northern foothills,
respectively). Individuals from the water bodies on the coast lacked belly pigmentation in
36.4%. Itis likely that the dark-colored belly and throat represent morphological adaptations
to living in shaded water bodies rich in coastal vegetation. Likewise, increased pigmentation
on the dorsal side may also be an adaptation to living conditions in the shaded bodies of
water. Representatives of the lake frog of the water bodies on the coast have a more pro-
nounced pigmentation on the dorsal and ventral sides of the body. With the increase of the
elevation, the striped individuals are more common.

Ogzepnast nsrymka (Pelohpylax ridibundus Pallas, 1771) — oObIuHBIH BUJ aM-

¢ubuit Kpsima 1 BcTpedaeTcst MoYTH IOBCEMECTHO B MPEATOPHON M TOPHOW YacTH.
B pabote npoBoauTCest H3yU4eHHE BCTPEIAEMOCTH MOP(] 03epHOIT JISTYIIKH U3 BOIO-
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€MOB I0)KHOTO MOOEPEeXbs M MPEArOpHi I0KHOTO U CEBEPHOTO MAaKPOCKJIOHA IJIaB-
HOM ropHo# rpsasl KpeiMckoro nosyocTposa.

Coop Mmarepuana nposomwics B 2020-2021 rr. B Bomoemax, KOTOpPbIC paciio-
JIOXKEHBI Ha PAa3HOM BBICOTE HaJl YPOBHEM MOPS M UMEIOT pa3HOE KOJUUYECTBO MpH-
OpexHOM pactuTenbHOCTH. VccnenoBano 22 0co0u U3 TPEX BOIOCMOB KKHOTO 10~
Oepexbs, 55 ocobeil U3 ceMr BOJOEMOB F0)KHOTO MaKpoCkiioHa ¥ 31 0coOb 13 YeThI-
pex BOJ0EMOB MPEAropuil CeBEpHOT0 MaKpOCKIIOHA. [[J1 XapakTepHCTUKU PUCYHKa
CIIMHHOI1 ¥ OPIOLIHOM MOBEPXHOCTH Tella B3siTa METO/IMKa, onrcanHas B. I. enko
(1978). Y nccnenoBaHHBIX 0COOEH 03EPHBIX JISATYIIEK Mbl BBLACIWINA TP IIPH3HAKA
okpacku cnuHbl — maculata (M), punctata (P), striata (S) n ux coueranns: MP,
MPS, MS. Ormeuens! yetsipe Gpopmbl pucyHka oproxa — nigricollis (Nc), albicollis
(Ac), nigriventris (Nv) u albiventris (Av), oopasyromrue couetanus NcNv, NcAv,
AcAv. Kpanuaras mop¢a 0e3 npucyTCTBHS MATHACTOM, a TaK e MUTMEHTaLus a0-
JIOMMHAJIBHOH 4acTH 0€3 MUTMEHTAllUK ropiia He HaOIIoaINCh.

HccnenoBanne momynsinuid npearopbs u crenHoit wactu Kpbima, pacroio-
JKEHHBIX CeBepHee Hauero paifonHa uccienosanusi, nposoamnocs H.H. CypsanHoit
(2002). bputa oTmMedeHa OostbIlast 4aCTOTa BCTPEYAEMOCTH CIIMHHOI ITOJI0CHI Y 0CO-
oeii cremHoit (35.4%) u npenropHoit (21.4%) nonynsuii. [IaTHHCTOCTH OPIOIITHO#
CTOPOHBI TeJla OTCYTCTBOBAJIA y JIATYILIEK U3 MPEArOPHOM MOMYyJSIKU OoJiee ueM y
96% ocobeii, a n3 crenHoi 30H6I — y 64—65%. [Ipeobnananue ocobeii ¢ YUCTHIM
OpIOXOM CBSI3BIBACTCSI C M3MEHEHHEM (DEHOOOIMKA B pe3yibrare Jerpaialui ecTe-
CTBEHHBIX JaHAIIAa()TOB, BBI3BAHHOTO JUIUTEIBHBIM aHTPOIIOI'€HHBIM BO3/ICHCTBUEM.

Ocobu momynsinuii BOJOEMOB IMPEAropuil MMEIT Oojee BBICOKYIO BCTpeda-
eMocTh nojochl (30.9% nns roxHOro Makpockiona u 48.4% — nisi ceBepHOro),
y oco0eil momyssIuid T0OePEkKbsl CBETIask MOJI0Ca BCTpeyasiach Toibko B 9.1%. B
BOJIOEMAaxX T00EpeXbsi U CEeBEpHBIX MpeAropuil B 1.7 pasa yaiie oTMeyalcsi npu-
3HAK «Kpam4arocThb cluHb (63.6% n 61.3% npotus 38.2% y ocobeii 13 BOGOEeMOB
I0KHOTO MakpockJioHa). Hu3kast wactora BCTpeyaeMOCTH NMpU3HAKa «KParrdarocTh
CIIMHBD), BEPOSITHO, SIBIISICTCS OTIIMYUTEIBHON OCOOCHHOCTBIO 0COOEH MOIMyIsIUi
F0XKHOT'O MaKpOCKJIOHA.

Cpenu rcciieloBaHHbIX HaMH 0c00el 4acTo OTMeYalluch OpMbl Oe3 MATHUCTO-
cTH ropiia u oproxa (AcAv) Wi ¢ TUTMEHTaIUeH ToibKo Ha 1iee (NCAV), mpu 3ToM B
BOJIOEME C CHJILHO Pa3BUTON PaCTUTEILHOCTBIO MPe00diajaeT MoIHas TMTMEHTAIHs
BEHTPAJIbHOI CTOPOHBI, a B OTKPHITOM BOJ0EME — YAaCTUYHOE OTCYTCTBHE IISITEH. Y
03€PHO JISTYIIKK BOJIOEMOB TIPErOPHI B JIBa pa3a yarie HalIio1alI0Ch OTCYTCTBHE
nsiTeH Ha Oproxe (69.1% — roxHbIX 1 61.3% — ceBepHBIX), B TO BpeMsl Kak 0coOn
13 BOZIOEMOB NOOEPEXbsl HE UMEJH ITMIMEHTaIK Oproxa B 36.4%.

BeposiTHO, TeMHOOKpaleHHOe OpIoX0 M Topio sBisieTcss MOp(oIornyeckon
ajanranueil K oOMTaHUIO B 3aTEHEHHBIX BOJOEMax, OOrarblx MPUOPEKHOI pacTH-
TENBHOCTBI0. B TO ke Bpems, nmpu oOMTaHMM B OMOTONAX ¢ KAMEHHUCTBIM TOJIBIM
OeperoM M B KPYITHBIX OTKPBITHIX 03€pax, 00Jiee CBOICTBEHHBIM IIPEATOPHSIM, aJiall-
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TaHI/Ieﬁ 6y)1eT SABJIATBCA OTCYTCTBUC ITATCH Ha BeHTpaHLHOﬁ CTOPOHC T¢€JIa. Amnaio-
TUYHO, ITOBBIICHHAA IIUT'MCHTaLlUs ,Z[OpCEU'IbHOﬁ CTOPOHBI TAKKEC MOXKET OBITH ajari-
TaHI/Ieﬁ K YCJIOBUSAM 00HUTaHUs B 3aT€HEHHBIX BOAOCMaAX.

Takum 06pa30M, npeaAcCTaBUTCIINA o3epH0171 JIATYIIKU BOAOCMOB no6epe>1<w{ nmMe-
10T 6OJ'H>IJ_IyIO NUIrMCHTaLlMIO Z[OpC&J'ILHOﬁ nu BeHTpaJ’ILHOﬁ CTOPOHBI TCJ1a. C pocToM
BBICOT Yalll€ BCTPEYAIOTCA MOJIOCATHIC ocobmu.

YCTHbIV oknag

nonoBov AMMOP®U3M B MOP®OMETPUYECKUX
NMPU3HAKAX YEPHOU NECOCTEMHOW rAAIOKW, PELIAS
BERUS NIKOLSKII (VEDMEDERJA, GRUBANT ET RUDAEVA,
1986), U3 BOPOHEXXCKOW OBJIACTH

M.B. YLLAKOB

BopoHexckuii rocyqapCTBeHHbIN YHUBEPCUTET; 3anoBeaHuK «annybs ropay;
ushakov@dev-reserve.vsu.ru

Sexual dimorphism in morphometric traits of the black forest-steppe viper, Pelias
berus nikolskii (Vedmederja, Grubant et Rudaeva, 1986) from the Voronezh region
M.V. Ushakov

Voronezh State University, 394036 Voronezh, Universitetskaya sq. 1; Galich’ya Gora Nature
Reserve, 399240 Lipetsk region, Zadonsky district, p / o Donskoe; ushakov@dev-reserve.
vsu.ru

We studied sexual dimorphism in the black forest-steppe viper, Pelias berus nikolskii (Ved-
mederja, Grubant et Rudaeva, 1986), inhabiting the Voronezh region. From 2008 to 2017,
118 snakes were captured, of which 84 were males and 34 were females. Body length, tail
length, and five head measurements were taken from the individuals, and the overall head
size was calculated. Analysis of Covariance showed that males and females differed in all
traits except the greatest width of the head. Traits can also be subdivided into those that
retain the sexual dimorphism throughout the growth of the snakes, and those in which the
sexual dimorphism varies with the body size. Discriminant analysis showed that tail length
has the greater contribution to the gender distinction: with the same body length, the tail
length is almost always greater in males than in the females. The width of the head at the
eye level is of less importance: with the same tail length, the width of the head at the eye
level is greater in females.

W3yyancs nonoBoi UMOpQH3M y YEepHOH JIeCOCTENHOW raitoku, Pelias berus
nikolskii (Vedmederja, Grubant et Rudaeva, 1986), odurarorieii B Boponexckoii 00-
nacti. C 2008 mo 2017 roas! 6b110 OTIOBIEHO 118 3Mel, U3 HuX 84 cocTaBisIH
camibl U 34 — camku. Y ocobeit Opainuch IpoMepsl JUIMHBI Teja, JJIHMHBI XBOCTa U
IISITH U3MEPEHHUH TOJIOBBI, a TAK)KE BBIYMCIISUICS 0Ol pasmep rososel. KoBapua-
LIMOHHBINA aHaJIM3 1TOKA3aJ, YTO CaMIIbl U CAaMKH Pa3JIMYaroTCs 110 BCEM IPH3HAKaM,
KpoMe HanOOJIbIIeH MIMPUHBI TOJIOBBI. Takke NMPU3HAKKM MOXHO IMOAPA3ICIUTh Ha
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T€, KOTOPBIE 110 OTHOLIEHUIO APYT K APYTY COXPAHSIOT NOJIOBOM TMMOP(HHU3M Ha ITpo-
TSDKEHHH BCETro pocTa 3MeH, U Te, MOJIOBOM AMMOP(H3M KOTOPHIX 110 OTHOLICHHIO
JpYyTr K Jpyry MEHsSIeTcs ¢ pa3MepaMu Tena. J[MCKpUMUHAHTHBIA aHaIN3 MOKa3all,
YTO B pa3rpaHUUEHHE [T0JIOB OCHOBHON BKJIAJ J€JIaeT JUIMHA XBOCTA: IIPU OJMHAKO-
BOI JUTMHE Tella JUTMHA XBOCTa MPAKTHYECKH Beeraa Oyer OoJblie y caMIoB, YeM Y
camok. MeHblilee 3HaU€HUE UMEET IMIMPHUHA FOJIOBBI HAa YPOBHE IVIa3: NMPH OAUHAKO-
BOI JIJTMHE XBOCTOB IIMPHHA FOJIOBBI HA YPOBHE Iv1a3 Oy/eT OoJIbIe y caMOoK.

YCTHbIV oknag

PACMPOCTPAHEHUE O3EPHOW NATYLUKWU, PELOPHYLAX
RIDIBUNDUS (PALLAS, 1771), HA BOCTOKE APEATJA

AN. DAU3YNUH

WHcTuTyT akonorum Bomxkckoro 6accentHa PAH, TonbsiTTu; labvolga@yandex.ru

Distribution of the marsh frog, Pelophylax ridibundus (Pallas, 1771) in the east

of the range

A.l. Fayzulin

Samara Federal Research Scientific Center RAS, Institute of Ecology of Volga River Basin
Russian Academy of Sciences; 445003 Togliatti, Komzina str. 10; labvolga@yandex.ru

The Marsh frog, Pelophylax ridibundus (Pallas, 1771), has a wide range and is included
in the the «List of the most hazardous invasive species of Russia (Top-100)» (Petrosyan
et al., 2018). The Marsh frog can actively colonize various habitats. In Russia its dispersal
is connected with technogenic reservoiurs; in the Urals this species is restricted to warm
wastewaters. At present the distribution of the Marsh frog in the Urals is studied in suffi-
cient detail, detailed locality lists are available for Perm Krai, Bashkortostan, Orenburg,
Chelyabinsk, Kurgan, and Sverdlovsk provinces. The sources of Marsh frog introduction in
Chelyabinsk City and the northwestern part of Chelyabinsk Province (Tech’ River valley),
and the western part of Kurgan Province, are not determined. The analysis of the range
has identified that area of the Marsh frog distribution is divided into two parts. The first part
represents the eastern periphery of the natural range of species and covers the upstreams
of the rivers of the Volga and Ural basins. The second isolated part of the range is separated
from the main range by the Ural Mountains watershed and belongs to the Ob River Basin,
including the Miass and Iset’ rivers; the frog is presently actively dispersing along these river
valleys. The Ural Region hosts both natural and introduced populations of the Marsh frog.
The ecological consequences of the Marsh frog introduction are yet insufficiently studied.

B nacrosimee Bpemst o3epHast jsrymika, Pelophylax ridibundus (Pallas, 1771),
oOnagaer OOMIMPHBIM KaK €CTECTBEHHBIM, TaK M MPHUOOPETCHHBIM apeaioM. JTOT
BHJ] BKJIFOUCH B cIHCOK «CaMble omacHble WHBa3nOoHHEIC BUIBI Poccun (Tom-100)»
(ITerpocsta u ap., 2018). O3epHast JIATYIIKA OTHOCUTCS K BUIAaM, CIIOCOOHBIM K aK-
THBHOMY PACCEIICHUIO U PAacIPOCTPAHSHHUIO BO BCE JOCTYITHBIC MECTOOOUTaHU. B
Poccum paccenenue cBsizaHO ¢ TEXHOTEHHBIMU BOAOEMaMH, B YACTHOCTHU CYIIECTBO-
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BaHHUE YPAJIbCKUX MOMYJSALUNA CBA3BIBAIO C TEPMAJIbHBIM 3arpsI3HEHUEM CPEAbl —
HannyreM Teribix cTokoB (Ky3emun, 2012). K HacTosiiemy BpemeHu reorpaduye-
CKOE pacIipoCTpaHeHHEe 03EPHOM JISATYIIKK Ha Ypaje N3y4eHO JOCTaTO4HO MOAPOO-
HO (BepumauH, 1990; Garanin, 2000; Ky3emun, 2012), B 4aCTHOCTH COCTaBIICHBI
KazacTpbl Haxonok mist [lepmckoro kpast (FOmkoB, Boponos, 1994), PecnyOnuku
Bamkoprocran (daiizynun u np., 2016), Opendyprekoit (ledeno, Undunes, 2013),
Yenssonnckoit (Pomunbix u 1p., 2016) u Kypranckoii (Gomunsix, 2010), a Takxke
Caepanosckoit (Domunbix, 2009) obmacreil. McTOYHUKM MHTPOAYKIMU O3EPHOU
JIArymku B . YelmsiOMHCK M ceBepo-BOCTOYHOW uyacth YenssOuHCKoW (OacceiH p.
Teun) u 3anagnoii yactu KypraHckoi obnacrell He ycraHOBIeHBI. B wactHoCTH, B
Yenssonncke Bux ormeuet B 1981 1. (Beprmnaun, 1983; 2007) n B HacTosiee Bpems
axTuBHO paccemmics (Yuomnes, 2003; @omunbix u jp., 2016), panee B uepre ropo-
na Bux He otmevancs . A. Jlanwmosckum (B. JI. BepuuauH, Tn4HOE COOOIICHUE).
[NosiBieHHME 03epHOM JISITYIIKH CEBEPO-BOCTOUHO yacTu YensiOnHckol 061acTu oT-
MeueHo B mpom3oHe 10 «Masik» (r. O3epck), rae ¢ 2002 mo 2007 rr. Bua pactpo-
CTPaHMJICSI «BCEM OKpeCTHBIM 03epam» (Bepiunun, 2007).

Apeanoruueckuif aHanau3 Mokasall, YTO PaclpOCTPaHEHUE O3EPHON JIATYIIKH
CerMEHTHPOBAHO Ha JiBa ydacTka. [lepBblil yuacTok, siBisiercs: nepudepueii ecre-
CTBEHHOIO apeajia JAHHOTO BUJAA M JOCTUTaeT BepxoBbeB pek Bomxkckoro (Byi,
Wnzep, benas, Yda) u Ypansckoro (Ypan, ['ymoOeiika) 6acceitnor (FOmikoB, Bopo-
HOB, 1994; ®omunbIX U ap., 2016; 2016; Daitzynun u ap., 2016; Gomunbix, 2009;
2010). Bropoii n30nMpoBaHHbI y4acTOK apeaja pas3JelieH BOJOpasAeIbHbIM Xpeo-
TaMH YpaJIbCKHUX Top U oTHOcUTCs K OOckoMy OacceiiHy U BKirodaeT peku Muacc n
HceTb 0 KOTOPBIM, B HACTOSILEE BPEMsl, IPOUCXOIUT pacceIeHUe 03epHOM JIAryI-
ku (©omunbix, 2009; 2010; DomuHbIX U 1p., 2016).

Peruon Ypana BxiIrodaeT NOmyJsiK KaKk €CTeCTBEHHOTO apeaa, Tak U BO3HUK-
e B pe3yJbTare MHTPOAYKIMU 0CO0el 03epHOM JISTYIIKH U3 APYTHX PErHMOHOB.
DKOJIOTHYECKHE OCOOCHHOCTH BCEJICHUSI 03E€PHOM JIATYILIKH, BO3MOXKHAS MHIEBast
KOHKYPEHIHS, ee POJIb KaK XHMIHNKA OaTpaxodara, BHECEHHE HOBBIX BUJIOB ITapa3u-
TOB B 9KOCHUCTEMBI U3y4YEeHO (hparMeHTapHO.

YCTHbIV Joknag
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MOP®OJIOF'MYECKOE OMNMUCAHUE 3MEN POJA VIPERA
B BACCEWHE CPEOHEIO NOHA

E.H. ®POJIOBA*, C.I. TATIOHOB

BopoHexckuin rocyaapcTBeHHbI yHUBepcuTeT, *katerina199128@mail.ru

Morphological characteristics of the genus Vipera in the Middle Don Basin
E.N. Frolova, S.P. Gaponov

Voronezh State University, 394036 VVoronezh, Universitetskaya sq. 1;
*katerina199128@mail.ru

The Steppe viper, Vipera renardi renardi (Christoph, 1861) and Nikolsky’s viper, V. berus
nikolskii Vedmederja, Grubant et Rudaeva, 1986 inhabit the territory of the Middle Don Basin.
The herpetofauna of the Middle Don Basin has not been fully studied and deserves further
attention. The material was collected on the territory of the Voronezh Region in the period
from 2011 to 2019. Also, the work used the data provided by M. Ushakov, the employee
of the reserve «Galichya Gora». The sex of the caught vipers was determined, and metric
and meristic features were examined. The results showed that in the immature males and
females of V. b. nikolskii there is a sexual dimorphism in the head length, pileus length, and
the greatest width of the head. The values of these parameters are greater in females than
in males. For mature individuals we observed differences in the following characteristics:
body length, tail length, head width at the eye level, total body length, the ratio of body
length to tail length. Males have a longer tail than the females. The value of other indicators
is greater in females. Also in females of V. b. nikolskii, in comparison with males, a greater
number of ventral, sublabial, loreal scales was recorded; males also have more subcaudal
scale pairs. Description of pileus pholidosis V. b. nikolskii revealed the presence of 77 scales
combinations. In adults of V. renardi, sexual dimorphism is observed in body length and the
ratio of body length to tail length: the first character is greater in males, the second one —in
females. In young individuals, sexual dimorphism of the tail length is not observed. There
are significant differences between the males and females in the number of subcaudal
and parafrontal scales: the number of these scales is higher in males than in the females.

Ha teppuropun 6acceitna Cpennero JloHa 0OMTarOT HOMUHATUBHBINA MTOBU]L
BOCTOYHOW cTenHON rajtoku, Vipera renardi renardi (Christoph, 1861), u 00ObIk-
HOBEHHas TajtoKa, Vipera berus (Linnaeus, 1758), npencrasieHHas jecocTenHON
bopmoit — V. b. nikolskii Vedmederja, Grubant et Rudaeva, 1986. V. b. nikolskii
u V. renardi Buecensl B Kpacupie kauru Poccuiickoit @enepannu, Boporexkckoit
o0JacTH M psizia IPYTUX pernoHoB. M3yueHne BHeIHeH MOP(OIOTHH PENTIINH I10-
3BOJISIET BBISIBUTH BHYTPHUBH/IOBYIO M3MEHUYMBOCTH, BO3PACTHBIE M TIOJIOBBIE pa3iii-
YHsl, BIMSHAE BHEITHNH (h)aKTOPOB Ha OHTOreHe3. PaHee mpoBOIMIIICH aHAJIOTHIHBIE
paboTHI, NOCBSIIICHHBIE N3YyUYCHUIO BHENHeNH Mopdonorun V. berus u V. renari, HO
IJIaBHBIM 00pa3oM B JIpyrux pernoHax. I'epmerodayna Gacceiina Cpennero lona
HccIeJOBaHa He B ITOJHOM Mepe U 3aCiTy>KUBAeT BHUMAHMS.

Marepwuan 6611 coOpaH Ha TeppuTopur Boponexckoii oonactu B nepuon ¢ 2011
o 2019 rr. Taxke B paboTe UCITOIB30BaHbI JaHHBIC, ITPEAOCTABICHHbBIE COTPY/IHH-
KoM 3artoBefiHuKa «l amuubst ropa» M. B. Yimakossim, coopannsie uMm B 2008-2010
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rr. OTJI0B TafoK MPOBOAMIICS II0 CTAHJIAPTHOH METOAMKE. Y TOMMaHHBIX ocoOei
OIIPEACIISIIN TI0J1, PSII METPUUECKUX U MEPUCTUUECKUX MPU3HAKOB: JUIMHA TYJIOBH-
m1a ¢ ronoBoii (L. corp.), niuna xBocta (L. ¢d.), oOmias miwna tena (L. total.), mHa
ronosel (L. cm.), HanGonpinas mupuHa roiossl (L. at. cm.), mmpuHa royoBbl Ha
yposae a3 (L. at. m.), mna nuneyca (L. pil.), gmuna mopast (L. m.), mHAEKC 1UTH-
HBI TYJIOBHIIIA: OTHOILIICHUE JUTMHBI TyJI0BHIIA K JutnHe XBocTta (L/L.cd), koauyectBo
OproIHBIX MUTKOB (Ventr.), KOJIWYECTBO Map MOIXBOCTOBBIX HIMTKOB (S. cd.), Komu-
YEeCTBO Ps0B YEllyil BOKPYI' CepeHbI TyJI0BHIA (Sq.), KOJINYECTBO LHIUTKOB BO-
Kpyr 11a3a, He cunTast HaanazHugHoro (C. oc.), KOIMYeCTBO MOANIa3HUYHBIX [INT-
KOB (S. 0C.), KOJIMUECTBO 33 IHEHOCOBBIX MNTKOB (Lor.), KOJIMUecTBO BepXHEryOHbIX
muTKoB (Lab.), kosmuecTBo HIKHEryOHBIX IMTKOB (Sub.lab.). [Ipu onmcanuu oco-
O6eHHOCTEH (hoM03a MuIleyca rafok pacCMaTpPUBAJINCh CIIEITYIONIHE IUTKU: MTPE-
nobueie (praefrontalia), kanTanbHble (canthalia), anukanbhble (apicalia), JI0OHBIE
(frontalia), HammiazHuunble (supraocularia), soOonanrmasHuuHele (parafrontalia),
TeMeHHbIC (parietalia). Jlajee mpOBONMIICS CTaTHCTUYCCKHI aHAIHM3 IMOIYYCHHBIX
JaHHBIX. Bce oTiIOBIEHHBIE TafOKH OBbLIM BBIMYIIEHBI B MECTax MOMMKH. Bcero
66110 oTIoBIIeHO 202 0cobu rajaroku Hukonbckoro u 82 0codu BOCTOUHOM CTEIHON
TaJIIOKH.

Jlnst onvicaHWss METPUYECKUX HPU3HAKOB BBIOOPKH TaJlOK OBUIM pa3jieieHbl
Ha JIB€ IPYIIIBI: MOJIOAbIE 0cOOM M mojioBo3penbie. K nmonoBo3pensimM ocobsim V. b.
nikolskii Obln OTHECEHBI caMKH ¢ obuiel amuHoi Tena (L. total.) 545 mm u Oosee
U CaMIIbI C JUIMHOM Tena oT 450 MM, K MOJI0BO3PEIbIM 0c00sM V. renardi — 3men ¢
JunHOM Tynosuina (L.) 6omee 290 mm.

Pesynbrarbl 00paOOTKM MONYyYSHHBIX JAHHBIX [TOKa3ajd, YTO Y HENOJ0BO3pe-
JIBIX CaMIIOB M CaMOK Ta/iloku HHUKOJIBCKOrO MPHCYTCTBYET IOJIOBOH TUMOP(HHU3M
T10 JUIMHE TOJIOBBI, JUIMHE NHJIeyca, HanOoJbllel NIMpUHE ToJIOBBL. BeanynHa atux
roKazaresel y caMok Ooublile, 4eM y camiuoB. J[jist mojoBo3pernsix ocobel xapak-
TEpHBI TIOJIOBBIE Pa3JIMUMs 110 CJISIYIONIMM NPU3HAKaM: JUTMHA TYJIOBHINA, JUTMHA
XBOCTa, IIMPHHA TOJIOBBI HA YPOBHE IVIa3, 00MIast JIMHA Tesa, OTHOIICHHE JUTMHBI
TYJIOBUINA K JUTMHE XBOCTa. CaMIlbl 110 CPaBHEHUIO C CAMKAMH UMEIOT OOJIBIIYIO
JUIMHY XBOCTa. BennunHa ocTasibHBIX MMOKa3zatesel Oonplie y camok. Takxke y ca-
MoK V. b. nikolskii mo cpaBHEHWIO C caMIaMH OOJIbIIee KOJIMYECTBO OpPIOLIHBIX,
HWDKHETYOHBIX, 33/IHCHOCOBBIX IIUTKOB; y CaMILIOB — OOJIBIIIE Map MOAXBOCTOBBIX
yemyit. Onucanue u aHaiu3 0coOeHHOCTeH (Gomnumo3a muneyca V. b. nikolskii BbI-
SIBWJIO HAJIMYME PAa3IMYHbIX Bapuanuii. Beero juis caMIioB ¥ caMOK ObUIO BBIZEIECHO
77 xoMOMHaLMH MUTKOB. Bce KOMOMHAIMM IIMTKOBAHHS NHJIeyca ObIIIM Pa3ieeHbl
Ha 1Th Tpymi. K rpymnme 1 oTHeceHbl 0cO0M C THITMYHBIM PACIONIOKEHUEM IIIUTKOB
Ha mmieyce, o0Ias 10y TakuxX raaok coctaBmwia 54.08%. [aqroku ¢ THIHMYHBIM
pacroyIoKeHUeM LIUTKOB Ha muiieyce coctaBuiu 62.16% cpenu camiios u 29.17%
cpenu camok. K rpymnme 2 npuHajiekar raJfoki ¢ JOHOJIHUTEIBHBIM PSIOM MTpea-
JIOOHBIX IIUTKOB, UX N0OJsi cocTaBmia 24.49% ot o0iero o0bemMa BHIOOPKU 3MCH.
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Cpeau camIlOB IIMTKOBAaHME TAKOTO THUIMA HaOmromaercs y 25.68% ocobeil, cpeau
camok — y 20.83% ocobeii. K rpymme 3 oTHECEHBI rajifoKu C JTOTOIHUTEIBHBIM
PpsiIoM JI000HAAIIa3HUYHBIX IUTKOB. VX ons cocraBmiia 7.15% ot obmero oobema
BBIOOpKH. B rpyniy 4 BKIIIOUYEHBI I'aIIOKH C JOMOJIHUTEIBHBIM HIUTKOM, PacIolio-
YKEHHBIM MEX/1y JIOOHBIM U TEMEHHBIMH IUTKaMH. /1oyl TaKnX rajilok COCTaBMIIa
1.02% ot obmiero odbema. B rpyrme 5 OTHECCHBI TaIOKU ¢ BBICOKO TOJMMEPU3H-
POBaHHBIM THIIOM IIMTKOBaHMs muiieyca. Jlons rakux ocobeit cocrasuna 4.05% ot
00111ero oobeMa BEIOOPKH.

VY B3pocibix ocobeit V. renardi moaoBod JUMOpGHU3M OTMEYaeTCs 10 NpU3Ha-
KaM JUIMHBI TYJIOBHINA U OTHOIICHHMS JUIMHBI TYJOBHUILA K JUIMHE XBOCTA: MEPBBINA
OKazarenpb OOJIbIIe y CaMIIOB, BTOPOH — Yy caMOK. Y MOJIOABIX 0COOEH MoJoBOH
JUMOp(H3M TI0 PU3HAKY JJIMHBI XBOCTOBOTO OT/IeJa He HaOonaeTcs. OTMevaroT-
Csl JOCTOBEPHBIC OTIMUMSI MEXKLY CaMIIaMH U CaMKaMU 110 KOJINYECTBY Iap IOXBO-
CTOBBIX YeIIyH U JJOOOHAAIIa3HUYHBIX IIUTKOB: CPEHNE 3HAYCHUS ATUX PU3HAKOB
y CaMIIOB OOJIbIIIE, YEM Y CAMOK.

YCTHbIV oknag

POJIb HUXKHUX OPUEHTUPOB NMPU 3ANOMUHAHUMN
MECTOMNOMNOXEHUSA LIENU B NTABUPUHTE CEPOW XXABOM
(BUFO BUFO)

l10.A. LLOW*, C.B. OT'YPLIOB

Buonornyeckuin hakynsteT MoCKoBCKOro rocygapCTBEHHOrO YHUBepcuTeTa
umenHn M.B. NNomoHocoBa, *lazarevajul@gmail.com

The role of the lower visual landmarks in memorizing the location of the goal

in the maze in the common toad (Bufo bufo)

U.A. Tsoi*, S.V. Ogurtsov

Lomonosov Moscow State University, Faculty of Biology; 119234 Moscow, Leninskie gory
1/12; *lazarevajul@gmail.com

We studied the role of close landmarks, which can be used by the common toad, Bufo bufo
in remembering the location of the target. We used a rectangular maze, that included one
central room (96x96 cm) and four peripheral rooms (48x32 cm). In a 4-hour «Exploration»
the toads had to explore the maze and remember one of the peripheral rooms, in which
vital resources were located (moving food, water, shelter). 15 min after «Exploration» the
resources were removed from the maze. The animals were returned back into the maze, and
we observed in which peripheral room they would spend more time («Memory test»). In the
first experiment we used 11 males and 11 females of the common toad to study the role of
a pattern of black rectangular horizontal stripes on the wall of the maze in memorizing the
position of the goal. In the «Memory test» this pattern was transferred to the opposite wall.
In the second experiment we used 14 males and 10 females to study the role of objects
placed on the floor of the central room of the maze in remembering the goal. In the «Mem-
ory test» we rotated the location of these objects by 180°. Toads remembered the room
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where there were resources and spent most of time in it in the «Memory test». It was found
that both males and females of common toads did not use the location of objects on the
floor for navigation. Females did not use the pattern on the wall to search for a «room with
resources». The males in the «Memory test» first entered the room that earlier contained
the resources. That means, that they did not use the pattern for navigation. But after that
they visited another room in accordance with the location of the translocated pattern, that
is, they were guided by the pattern for navigating in the maze. However, for the entire time
of the experiment the room that earlier contained the resources was the most visited one.
It means that the visual pattern on the wall was used only as an additional reference point.

B paGote n3yuanu pons ONMKHAX 3pUTEIBHBIX OPHEHTHPOB Ha BBICOTE 10 25
CM, KOTOpPBIE MOTYT OBITH MCIIOIB30BAHEI cepolt xaboi, Bufo bufo, B 3aIlOMIHAHUT
MECTOIOJIOKEHHS IIETH, a TAaKXKE IOJIOBBIC PA3IMYUSI B MPOCTPAHCTBEHHOM ITOBE-
neHnd. PaboTy mpoBOAMIN B MPSMOYTOJIBHOM JIAOMpHHTE TuTomanpio 160x96 cm.
JlaOupuHT BKIIOYAN B ce€0sl OMHY HEHTpPaIbHYI0 KOMHary (96x96 cMm) m ueTbipe
nepudepuyeckue (48x32 c¢M), B KOTOpbIE MOKHO OBLIO ITOMACTh U3 IICHTPAILHOM.
OO6yueHne )KUBOTHBIX NMPOBOJIMIN B TEUCHHE YETHIPEX YaCOB — JAHHBIN 3TAll MBI
Ha3bIBaeM «3HAKOMCTBO C OOCTAaHOBKO». 3a 3TO BpeMsI 5ka0bI JIOJDKHBI ObLTH 00CIIe-
JIOBaTh JIAOMPHUHT M 3aIOMHHUTH OIHY M3 Mepu(epruuecKuX KOMHAT, B KOTOPOH pac-
MTOJIATAIACH JKU3HEHHO BaXKHBIC PECYPCHI: TIOABIKHBIN MUIIEBOW CTUMYJ, TUIOIIKA
¢ Bomoi u ykpsiTe. [locne oOydenus, crycts 15 MUHYT, U3 TaOUPHHTA U3BICKAIN
pecypchl, BO3BpaIalIi Tyla YKUBOTHBIX M U3y4alld, B KaKOH NmepupepuaecKoil KoM-
HaTe OHU OyIyT MPOBOIMUTH OOJBIIIE BPEMEHH. DTOT ATall MBI Ha3bsiBaeM «lIpoBepka
namsATH». Ecim KUBOTHBIE Halle Mmocenany KOMHATY, T/Ie paHee ObUTH pecypChl, TO
MBI CUHTAIH, YTO 5Ka0BbI €€ 3aIIOMHILTH.

brio mpoBeaeHo aBa sxcniepuMenTa. B mepBom Ha 11 cammax u 11 camkax ce-
POIf ’Ka0OB! MBI H3yYaJId POJIb «HAIIPABIISIONIETO OPHEHTHPAY B 3aIIOMUHAHUH LIENH,
KOTOPBIN TPEACTABIAT CO00i aOCTPaKTHBIN y30p M3 YEPHBIX MPSMOYTOIBHBIX TO-
PU30HTANBHBIX TIoJ0¢ (5%0.8 cM) Ha OenoM ¢GoHE Ha cTeHEe JTaOMPUHTA Ha BBICOTE
10 25 cM. B ombite «IIpoBepka mamMsATH» 3TOT y30p MEPEBEIINBAIN HA IPOTHBOIO-
JIOXKHYIO CTeHy. Bo BTopoM skcniepumente Ha 14 cammax u 10 camkax Mbl H3ydain
POJIb TIPEIMETOB, PACCTABICHHBIX Ha TONY LEHTPAIbHOW KOMHATHI JaOMpUHTA, B
3armoMuHaHuU 1enu. s storo B onbiTe «lIpoBepka maMsaTH» MBI pa3BOpadyUBaIN
paccTaHoBKy npeameToB Ha 180°.

W caMmItpl, 1 caMK{ 3allOMHUHAQJINA KOMHATYy, T1e OBUIH peCypcChbl, M TMPOBOANIH
B HeH OOJNBIIYIO 9acTh BpeMeHH B ombiTe «IIpoBepka mamsaTm». B0 BBIICHEHO,
YTO PACCTAHOBKY NPEIMETOB Ha IONTy JTAOWPHHTA M CaMIbl, © CAMKH CEphIX Kad
HE UCTIONB3YIOT /Ui HaBUTaruu. CaMKH JUIs TOUCKA «KOMHATHI C PECypcaMm» y30p
Ha CTEHE TaKkKe He MCroib3yioT. Camipl B onbiTe «lIpoBepka mamMsATH» B MEPBYIO
odepepb MOCeIIaal KOMHATY, TIe paHbIIe OBIITH PECYPCHI, TO €CTh HE HCIIOIB30BAIN
y30p 1t HaBuranuu. Ho Bo BTOpyro odepenp, OHU MOCEIAIH APYTYI0 KOMHATY B
COOTBETCTBHH C PACHOIOKECHIEM IIEPECTaBICHHOTO y30pa, TO €CTh PYKOBOJICTBOBA-
JIUCH Y30pOM T HaBUTAIUH B adupunTe. OHAKO 32 BCe BpeMs OMbITa Hanbomee
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TocelaeMoii ocraBajiack KOMHaTa, TJie paHbllle ObUIH PECyPChI, CIIEJ0BATEIILHO IS
HUX Y30p — 3TO JIONOJIHUTEIbHBIN (3anacHoi) opueHTHp. OCHOBHON OPUEHTHP, 10
KOTOPOMY >ka0bl ONPENeIISIIOT MECTOIIOJIOKEHHE 1IeJIM B JIJAOMPUHTE MOKA OCTACTCs
HaM HE U3BECTHBIM.

YCTHbIV oknag

M3MEHYMBOCTb WWUTKOB NAHUWUPA Y
HOBOPOXOEHHbIX 3EJIEHOU (CHELONIA MYDAS)
N OJNINBKOBOMW (LEPIDOCHELYS OLIVACEA) HEPETMNAX
OCTPOBA LWWPU-NTAHKA

r.o. YePEMAHOB

CaHkT-lNeTepbyprckuii rocyaapcTBeHHbIN yHUBEpCUTET, g.cherepanov@spbu.ru

Variation of carapace scutes in newborn green (Chelonia mydas) and olive
(Lepidochelys olivacea) turtles from the island of Sri Lanka

G.O. Cherepanov

St. Petersburg State University; 199034 St. Petersburg, Universitetskaya nab. 7-9;
g.cherepanov@spbu.ru

To identify the variability spectrum of the carapace scutes in sea turtles, the newborns of
green (Chelonia mydas, 341 individuals) and olive (Lepidochelys olivacea, 655 individuals)
turtles of Sri Lanka have been investigated. It was shown that C. mydas have a low level
of scute variability (3% of anomalous individuals), which indicates optimal incubation con-
ditions. However, among the newborns of L. olivacea, 120 different patterns of carapace
scutes were revealed. The number of scutes typical for most sea turtles was observed only
in 11.9% of the examined individuals. The presence of a great number of variants of the
structure of the horny carapace in the absence of any one prevailing pattern of scutes in
L. olivacea indicates a unique character of the organization of its folidosis. This species
shows a tendency to polymerization of the scutes and does not form their stable norm.
It was shown that differences in the character of scute variability can also be manifested
at the level of individual breeding individuals. Despite the high level of polymorphism, all
detected patterns fit into the theoretical frameworks within a segment-dependent model of
scute development (see Cherepanov et al., 2019).

®onm03 maHIUpPsS Yeperax UMeeT Ba)KHOE TAKCOHOMHYECKOE M (DHIIOTeHEeTH-
Yyeckoe 3HaueHue. Ero oOmmii miaH cTpoeHHs XapaKTepHu3yeTcsi OOJIBIION 3BOIIIO-
LIMOHHOM CTaOMIBHOCTHIO. JTa CTaOMIIBHOCTH 00yCIIOBIICHa KOHCEPBATH3MOM I'eHe-
THUYECKOll OcHOBBI pa3BuTus mUTKOB (Moustakas-Verho, Cherepanov, 2015). Ha-
psny ¢ GUIOreHEeTHYECKOH KOHCEPBATHBHOCTHIO IIUTKH MAHINPS XapaKTepU3yIOTCs
IIMPOKUM CIIEKTPOM HWHIMBHIyalbHON m3MeHumBocTH (Zangerl, Johnson, 1957;
Cherepanov, 2014). Cunraercs, 9T0 dTa H3MEHYHBOCTH CBS3aHA, MIPEXKJIE BCETO, C
HETaTUBHBIM BO3/eicTBHEM BHemHuX (akropos cpensl (Bujes, Verrastro, 2007;
Velo-Anton, 2011). B skciepumenTe TeMneparypHoe BO3/IEHiCTBIE B KPUTHYECKHE
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nepuosiel 3MOpHoreneza Moxer npuBoauTh kK 100 % anomanbHOCTH (honmgo3a
(Zimm et al., 2017). OnHaxko B NPUPOAHBIX MOIMYJIALUIX MPOLEHT aHOMAINH 00BIY-
HO HEBEJHMK. J[Js1 BBISBIICHHSI €CTECTBEHHOI'O CIEKTpa BapHadEIbHOCTH LIUTKOB Y
MOPCKHX uYepenax ObUIM MCCIIeI0BaHbl HOBOPOXKICHHBIE 0cobu 3eneHoit (Chelonia
mydas, 341 5k3.) u onuBKoBO#1 (Lepidochelys olivacea, 655 3Kk3.) uepernax Ha 0CTPO-
Be llIpu-Jlanka. M3BecTHO, 4TO 3eseHas yepernaxa XapaKTepu3yeTcs CTaOMIbHBIM
(donnao3om, BapradEIbHOCTH KOTOPOTO CBs3aHAa, B OCHOBHOM, C BO3JEHCTBHEM
BHeIIHUX (pakTopoB Ha nporecc nukybaunu (Ergine, et al., 2011). CienoBarenbHo,
9TOT BHJ MOXET CIIY>KHTb IPUPOIHBIM WHIIUKATOPOM COCTOSIHUSI BHEITHEH Cpebl.
s uccnenoBanHoi Hamu monyisitu Ch. mydas XapakTepeH HU3KHU YpPOBEHBb
M3MEHYMBOCTH MO3auKHU LIUTKOB: 97% 0co0el MMEIOT TUIMYHBIN JUIsS 3TOTO BUAA
narrepH (oaugosa. JlonosHUTENbHbIE IUTKU ObLIIM OOHAPYIKEHBI TOJIIBKO Y JIeCs-
TH 0co0ell (1ecsiTh aCHMMETPUYHBIX MaTTepHOB). HU3KMI ypOBEeHb H3MEHYMBOCTH
HOBOPOXK/ICHHBIX 3€JIeHBIX Yepernax Ha rnobepexse [lpu-Jlanku (3%) B cpaBHeHHN
CO cpenu3eMHOMOpCcKoi nonyisinmeit ¢ 21.9% anomanmii (Ergine, et al., 2011), mo-
BUJMMOMY, TOBOPUT 00 ONTHMAJIBHBIX YCJIOBHSIX WHKyOanuu sul. MoXXHO mpen-
TIOJIOKHUTh, YTO 3TH YCJIOBHSI XOPOLIO MOAXOST M JUIsl JPYTHX THE3ISANINXCS 31eCh
BHJIOB MOPCKHX 4eperiax, B ToM uuciie L. olivacea. OqHako cpeau HOBOPOXKAESHHBIX
oco0eii aToro Buja BbisiBiaeHo 120 narrepHoB muTKOBaHUs (1), pa3iuyaronuxcs mo
YHCITy IIUTKOB Kaparakca. [Ipyu 5ToM TOJIbKO CHMMETpUYHBIC MATTEPHbI (PEIKUE Y
JPYTHX yeperax) npejacrasieHsl 34 Bappuantamu. YUCIO0 aCHMMETPUYHBIX BapHaH-
TOB CylIecTBeHHO OoJible (86) M XapaKTepu3yeTcsi HU3KOUYACTOTHBIM IIPOSIBICHUEM.
TunuuHoe Juist OONBIIMHCTBA MOPCKUX Yeperax YHCIIO IUTKOB HAOII0AaeTCs TOIb-
ko y 11.9% wuccrnenoBanubix ocobdeii. Hanboee n3MEeHYMBEI IUTKHA TTO3BOHOYHOH U
pebepHOii cepuii, YMCIIO IUTKOB B KOTOPBIX BapbupyeT oT 4 (5) o 10. Yucino kpae-
BBIX IMUTKOB BapeupyeT oT 10 1o 15, Ho y 92% BeUTynuBIINXCS uepenax ux 13 map,
1 TO MOYKHO CUMTaTh HOPMOH. Hannune MHOXecTBa BApUAHTOB CTPOCHUS U TKOBA-
HUSI TIPH OTCYTCTBHHU OJJHOTO MPEO00JIaJatolero yKa3blBaeT Ha yHUKAJIBHBIM Xapak-
Tep opranu3anuu Qonunosa L. olivacea, He GopMUpyrOIIUi YCTOHYHUBYIO HOPMY.
OOHapy)XeHHE HECKOJIBKHX OTHOCHUTEIBHO BBICOKOYACTOTHBIX CUMMETPUYHBIX CO-
CTOSIHUH C OOJIBIINM, YeM Yy JPYTHX Yeperax, YHCIOM IIUTKOB JIEMOHCTPUPYET 00-
myro TeHeHnuio gomunosa L. olivacea k nonumepusanuu. HecMoTpst Ha BEICOKHI
MOJIMMOP(HU3M IIUTKOB Kaparakca, Bce 00Hapy>KeHHbIE NAaTTEPHBI YKIIbIBAIOTCS B
paMKH TeopeTHuecKd Bo3MOXKHBIX (cM.: Cherepanov et al., 2019). Pe3ynbrars! nc-
CJICIOBaHMS MOATBEPXKIAAIOT HAINYNE CTPOrOM MOP(OTEHETHYECKOM CBSI3U MEXIY
YHUCIIOM W pacrpelesieHHeM IIMTKOB Ha MaHIMpe W MeTaMEpHOW opraHu3aluen
sMOpuoHa yepenax. M3BecTHO, 4TO B pa3HBIX MOMYISIHIX Yepernax OJHOTO BUA
4acTOTa BCTPEYAEMOCTH aHOMAJIbHBIX 0c00el MOKeT ObITh pa3nuuHa. [Ipenmnonara-
€TCs1, YTO STH PA3JINYMsl CBSI3aHbI C PA3IMYHON CTENEHBIO YCTOMYMBOCTH MOMYIISIIIUN
K BO3/ICHCTBHIO HEONAroNpHsATHBIX (PaKTOPOB Cpejibl, KOTOPasi, BO3SMOXHO, 00YyCIIOB-
nena reneruuecku (Cordero-Rivero et al., 2008; Velo-Antoén et al., 2011). Hamm
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JTAHHBIC YKA3bIBAIOT HA TO, YTO PA3INYMs B XapaKTepe BapHaOeIbHOCTH IIIUTKOB MO-
TYT MPOSIBJIATHCS U HA YPOBHE OTIEIBHBIX Pa3MHOKAIOIIUXCs ocobeit. [IpucyTcTBue
CYILECTBEHHBIX PA3IMYUN B CIIEKTPAX U3MEHYMBOCTHU IIIUTKOB Y HOBOPOXKACHHBIX L.
olivacea w3 pa3HBIX KJIAJ0K M HAJMYUE CHCIU(DUYICCKUX JUTS psiaa KIaIoK MmarTep-
HOB (h0OJIH[1032, MTO-BUIMMOMY, O0YCIIOBJICHBI MMCHHO TCHETUYCCKUMU PA3InIUSIMU
UX POJIUTEIICH, a HE BIMSHUCM BHEITHUX (DAKTOPOB.

Uccnenoanue noanepxanHo rpantoM PODU Ne 18-04-01082 u rpanTom u3
cpeacts CIIOIY Ne 1.42.1095.2016.

YCTHbIV oknag

MECTO PENTUITUWA B 3BOJTIOLUU TEMITIOKPOBHOCTHU
Y NO3BOHOYHbIX XXUBOTHbIX

B.A. YEPJINH

[arecTtaHckuin rocygapCTBeHHbIN yHuBepcuteT, Maxaykana; cherlin51@mail.ru

The place of reptiles in the evolution of homeothermy in vertebrate animals
V.A. Cherlin
Dagestan State University; 367001 Makhachkala, M. Gadzhiyev str. 43 a; cherlin51@mail.ru

The modern studies of fossils and some indirect signs showed that the body temperatures of
basal archosaurs and archosauromorphs, avian and non-avian dinosaurs, marine ichthyo-
saurs, plesiosaurs and mosasaurs, pterosaurs and advanced therapsids had body tempera-
tures up to 32—44 °C, and their metabolic rates reached the increased level of warm-blooded
vertebrates. The mostimportant feature that organizes the thermal physiology in vertebrates
— the physiological requirement for periodic or temporary increase and the maintenance
of body temperature above 30°. And this requirement can be implemented in various ways
(poikilo- and homeothermy, ecto- and endothermy, brady- and tachymetabolism). Hamilo-
thermy is a type of thermobiological status in which animals have a body temperature that
does not differ much from the environmental temperatures and most often is below 28-30°.
Hamilothermic animals (fish and the vast majority of amphibians) are not directed for the
obligatory and regular increase in body temperature above about 30°. Psilothermy is a type
of thermobiological status in which animals have a physiological need in obligatory and
regular raise and maintain of body temperature up to 28-30° and higher. The appearance
of reptiles in evolution also marked the emergence of psilothermy, since they themselves
and all animals that later developed in evolution on their basis became psilotherms. It was
psilothermy that became the basis on which the further formation and morphophysiological
evolution of vertebrates took place. There are: bradymetabolic psilotherms, mesometabolic
psilotherms and tachymetabolic psilotherms. Reptiles are a key group within which all the
most significant evolutionary thermobiological events took place, and the study of which can
allow to understand many significant theoretical and applied options.

COBpeMeHHBIe MCTOJUKHU ITO3BOJIMIIN IMOJYUYHUTh JAHHBIE O TOM, YTO Y 0a30BBIX

apXx03aBpPOB U apX03aBpOMOP(QOB, SIIEPOTA30BbIX M INTHIIETA30BBIX JUHO3ABPOB,
MOPCKHX SIIEPOB-MXTHO3aBPOB, IJIE3M03aBPOB U MO3a3aBPOB, MTEPO3ABPOB U Y
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MIPOJBUHYTHIX TEPAICH[, HAYMHAsI C LMHOJIOHTOB W JMIUHOJOHTOB, OBLIM IMOBBI-
LIeHHBIe TeMreparypbl Tena (nmpuMepHo oT 32 1o 44 °C) 1 NOBBIILICHHBIE YPOBHU
MeTadosm3Ma.

Takke 0 TepMOOMOIOTHYECKOM CTaTyCe PasHbIX I'PYIIT )KUBOTHBIX MO3BOJISIOT
CYMTb U KOCBEHHBIC [TPU3HAKK: | — HaJIMUUE TEINI00OMEHHBIX PaIMaTopoOB pasHOU
KOHCTPYKIMH Ha CIIMHAX XMBOTHBIX (Tapyca, OTAENbHbIC IUIACTHHBI, OOJIBIINE IO
TUIOIAI! KOCTHBIE BBIPOCTBI), KOTOPBIE Y HEKPYITHBIX )KUBOTHBIX TIO3BOJISIIOT YCKO-
PHUTH HAarpeBaHHE COIHEYHBIMH JIydaMH, a y KPYIHBIX — PaccenBarh N30BITOYHOE
TEII0, IPOU3BEACHHOE B OpraHu3Me OJiarozapsi TepMoreHesy; 2 — HHCYISIHs (Me-
XOBOH M NEpbeBO IMOKPOB Tella), KOTOPAasl SBIISIETCS COIYTCTBYIOIUM MTPU3HAKOM
BBICOKOTO METa00JIM3Ma 1 MOBBILICHHON TeMIIepaTypbl, 4TOObI COXPAHSTh 3Ty BBICO-
KyI0 TEMIIepaTypy Tela; 3 — CTPYKTypa TpyO4aThIX KOCTeH — MPEHMYIIECTBEHHO
30HaJIBHO-JIAMEIUISIPHAS Yy XOJOJHOKPOBHBIX M (PHOpPO-IaMeuIsipHas y TEeII0OKpOB-
HBIX, YTO TOBOPHT HE O TEMIIEparype, a 0 OoJiee BEICOKOW CKOPOCTH POCTa KOCTEH Y
TETJIOKPOBHBIX JKUBOTHBIX (Y KOTOPBIX CKOPOCTh META00JIN3Ma BBIIIIE).

HccnenoBanusi TepMOOHOIOTHU COBPEMEHHBIX PENTHIMH M JIPyTHUX JKUBOT-
HBIX, JJaHHBIE 0 OMOJIOTMH BBIMEPIIMX TPYIII IT03BOHOYHBIX, IO3BOJISIIOT BIJCIUThH
BO)KHEHIIMH MPU3HAK, OPraHU3YIOMINI B3aUMOJCHCTBHE OMOJIOTMH MTO3BOHOYHBIX
YKMBOTHBIX U TEMIIEPaTypHOTO (akTopa — (PU3UO0IOTHUECKYI0 HEOOXOIUMOCTS Iie-
PHOIUYECKOTO MIJIM BPEMEHHOTO TIOBBIIICHHS W MOAJCPIKAHHS TEeMIIEpaTyphbl Teja
BhIIIe npuMepHo 30°, mpuyeM pa3HbIMH BO3MOXHBIMU criocobamu. [Ipu atom myTn
JOCTHIKECHUSI TAHHOW el (MOMKUIIO- M TOMOMOTEPMUSI, SKTO- U DHAOTEpMUsL, Opa-
JM- ¥ TaXMMETabOJIM3M, KOTOPbIEC 710 CEr0 BPEMEHHM CUMTAIOTCS BRKHBIMH) — Ha
CaMOM JIeJIe BTOPOCTETICHHBI.

B cBsi3u ¢ 3THM, TIpeIIOKEH HOBBIN BapUaHT OIMCAHUSI TEPMOOUOIOTHUECKUX
CTaTyCOB IT03BOHOYHBIX )KUBOTHBIX.

XaMHIIOTepMUSI — THUIT TEPMOOUOIIOTHYECKOTO CTaTyca, MPU KOTOPOM JKHUBOT-
HBIC MMEIOT TEeMIIepaTypy Teja, Majo OTIMYAIOIIyIOCs OT TeMIleparyp BHEIIHEH
cpensl, yaie Bcero Hmwke 28-30°. XamuiorepMuyecKue XUBOTHBIE (PBIOBI M I10-
JIaBJstIoNIas yactb aM(puOMii) He CTPEMSATCS K 00513aTeIbHOMY M PETYISIPHOMY I10-
BBIIICHUIO TEMIIepaTyphl Tejla Bbllle TpumepHo 30°.

[lcunorepMusi — THUI TEPMOOHOIOTMYECKOTO CTaTyca, NPU KOTOPOM Y IKH-
BOTHBIX UMeETCsl (PM3HOJIOrHYecKasi MOTPEOHOCTh TIOCTOSIHHO MJIM 4acTh BPEMEHU
B CyTKax IOJHMMATh M yAEP)KHBaTh TEMIIEparypy Teia B Ipejeiiax NPUMEPHO OT
28-30 mo 40—-45°. TIpu 3TOM, TeMIieparypa Tejia OKa3bIBaeTCs XOTs ObI Ha HECKOJIBKO
rpaxycoB (a mHorna u 6onee 20°) BbIlle OCHOBHOTO (DOHA TEMIIEPATYpP OKPY’Karo-
el cpenbl. [losBiaeHue penTuinii B 9BOJIIONMN 03HAMEHOBAJIO U IOSIBIICHHE TICH-
JIOTEPMUH, TTOCKOJIbKY CaMU OHU M BCE JKUBOTHBIC, Pa3BUBIINECS B JaJbHEHIIEM B
9BOJIIOLMH HA UX OCHOBE, CTAJIH ICHIIoTepMaMu. VIMEHHO ICHIIOTEpMUSsI cTaja TOW
0a30ii, Ha KOTOPOH MPOM3OIILIN JalbHEHIIee CTaHOBIEHHE U MOP(POPHU3HOIOorHYe-
CKast 9BOJIIOLMS [T03BOHOYHBIX. DTH MaTepHaJIbl TOJYyYEHBl KaK pe3ysbTaT aHan3a
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OITyOJIMKOBaHHBIX MaTepUalioB, MO3BOJISIOIINX OLEHUTh TEMIIEparypy Tejla U ypo-
BEHb METa0O0IIM3Ma Y PA3HBIX PYIII MO3BOHOYHBIX.

Bpaanmerabonnyeckue MCUIOTEPMbl — JKHBOTHBIC C HU3KUM YPOBHEM MeETa-
Oonu3Ma, He MO3BOJISIOIIMM TOJHUMATh TEMIIEpaTypy Tejla IO BBICOKOTO YpPOBHS
3a CUET HECOKPATHTEJLHOrO TEPMOTeHe3a, a TOJIbKO 3a CYET MOBEIEHYECKOro J0-
3MPOBAHUS MOCTYMAIOUIET0 U3BHE TEIUIAa. DTO MEJMKO3aBPhl U BCE COBPEMEHHBIC
PETTUIHH.

Me3someTalboandecKne ICUII0TEPMbl — JKUBOTHBIE CO CPETHUM YPOBHEM MeTa-
Oos3Ma, MO3BOJISIONIMM TTOJJHUMATh U OOJiee WIIM MEHee HaJIe)KHO IOJJIePKUBATh
Temneparypy Teina Boitie 30°. Hanbonee ymoOHO (XOTs U HE aOCOJIFOTHO 00sI3aTeIb-
HO) 3TO J€JNaTh B YCIOBHUSX TEIUIOTO, BIaYKHOTO, MaJIOU3MEHYHNBOTO TPOITUYECKOTO
KJIMMaTa, U y KPYIHBIX JKUBOTHBIX C OOJBIIONH TEPMOMHEPLMOHHON Maccoil. DTo,
BO3MOJKHO, 4aCTh PaHHHUX TEPHOJOHTOB, a, INIABHOE — apX03aBPOMOP(HI U JIUHO-
3aBpBI.

TaxuMeTaboIMYeCKUe TICHIOTEPMbI — JKUBOTHBIC C BHICOKMM YPOBHEM MeETa-
00M3Ma, MO3BOJSIIONIMM MOTHUMATh M MOIICPKUBATH TEMIIEpATypy Teja BBILIC
30°. DTO IBOJNIONHUOHHO MPOIBUHYTHIC TCPUOIOHTHI (IIUHOMOHTHI, TUIUHONOHTHI U
Jp.) ¥ NTHUIETIOJ00HbIC THHO3aBPbI (OBUPANITOPHI, TPOOIOHBI, H 1P.), IEPBOMTHIIBI
(apXeonTepUKCHl U Jp.), KPYITHbIE MOPCKHE PENTHINH (MO3a3aBPbl, HXTHO3aBPbI
TUJIE3M03aBPhI), @ TAK)KE PA3BUTHIC HACTOSIIINE MITHIBI 1 MIICKOTIMTAOLIHE.

Pentunuu — rpymnmna, B paMKaxX KOTOPOH MPOUCXOAMIIN BCE CaMble 3HAYUMBIC
9BOJIIOLMOHHBIE COOBITHS, CBSI3aHHBIC C MOSBICHUEM TEIFIOKPOBHOCTH U IICHIIOTEP-
mun. OHNM — KJIF0o4YeBast rpyrnia, u3y4eHue TepMOOHOIOTHHE KOTOPOH MOXKET M03BO-
JIUTh TOHATH CYTh MCHJIOTEPMUH, ¢ (DYHKIIMOHATBHON OpraHH3alMd ¥ Pa3BUTHS
(ceituac 3T0 BOOOIIIE HE M3BECTHO), CMBICI (PyHKIIMOHAJILHOM HAIIPaBIEHHOCTH 9BO-
JIFOLUH TI03BOHOYHBIX )KUBOTHBIX, JIYYIIIC MOHITh MEIUIIMHCKUE aCIICKThl TEPMOOH-
OJIOTHH, BAXKHBIC JJIsI YSIIOBEKA, U APYTHE 3HAYMMbIC TCOPETHICCKUE U MPUKIIATHBIC
CTOPOHBI OMOJIOTUH TTO3BOHOYHBIX.

YCTHbIV Joknag
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MYNbTUNNEKCHBLIW NMUP-AHANU3 ANSA PA3NTUMYEHUA
TPEX LULWPOKO PACIMNPOCTPAHEHHbIX BUOOB BYPbIX
NArywek

n.n. HEPHUIOBA™, O.A. EPMAKOB?, A.l. TUCAYEB", E.N. CUMOHOB"

"IHCTUTYT 3KOOIMYECKON U CeNbCKOX03aNCTBEHHON Gunonorum (X-BIO) TiomeHckoro
rocyapCTBEHHOIO yHMBepcuTeTa, *p.chernigova.sas@gmail.com

2[NeH3eHCKuiA rocyaAapCTBEHHbIN YHUBEPCUTET

Multiplex PCR assay to distinguish among three widespread brown frog species
P.I. Chernigova', O.A. Ermakov?, A.P. Lisachev', E.P. Simonov'

"Institute of Environmental and Agricultural Biology (X-BIO), University of Tyumen; 625003
Tyumen, Lenina str. 25; *p.chernigova.sas@gmail.com

2Penza State University; 440026 Penza, Krasnaya str. 40

Moor frog (Rana arvarlis), common frog (Rana temporaria), and Siberian wood frog (Rana
amurensis) are the three widespread in Palaearctic brown frog species with overlapping
ranges, especially in West Siberia, where all three species may occur syntopically. Their
eggs, tadpoles, and juveniles are difficult to distinguish visually. The easy and cheap
multiplex PCR assay could be a reliable tool for their identification in ecological research.
Primer design was done based on the alignment of the mitochondrial gene cytochrome c
oxidase subunit | (COI) of the species. The sequences for the alignment were obtained from
GenBank (NCBI) and represent the different locations across the species ranges. A set of
four primers was designed — three species-specific primers and one primer universal for
three species. Primers were designed to create PCR products of different lengths for each
species and have close annealing temperatures. The universal primer was designed on
a region with no differences between all three species; the species-specific primers were
selected considering species-specific substitutions. The length difference of expected PCR
products (about 100 bp) is easily distinguishable on an agarose gel. To check the multiplex
system and optimize the PCR conditions, we used DNA of all three species isolated from
adultindividuals. The PCR conditions were optimized using a gradient of annealing tempera-
tures. PCR products were visualized on a 2 % agarose gel. The method was successfully
validated on pre-identified DNA samples: the species-specific PCR product for R. temporaria
has a length of 336 bp, for R. arvalis, 237 bp, and for R. amurensis, 121 bp, and all three
differ well on an agarose gel. The method has also been tested in the identification of egg
clutches. The presented multiplex PCR assay can be successfully used to identify clutches,
tadpoles, and juveniles of these species. This work is supported by the Russian Science
Foundation under grant 21-74-10107.

Octpomoppas isirymika (Rana arvarlis), TpaBsHas nsaryuika (R. temporaria)

u cubupckas arymka (R. amurensis) — TpU IIUPOKO pacnpocTpaHeHHbIX B [la-
JIeapKTHKe BHJa OypBIX JIATYIIEK C MEPEeKPhIBAIOIIMMHUCS B Pa3HbIX KOMOMHAIMSIX

apeayiamu, ocooeHHO B 3anaaHoii CHOMpPH, IJie MOT'YT CHHTOIIMYHO BCTPEYATHCS BCE

Tpu Buaa. Kitajku UKpsl, rOJOBACTUKU M METaMOP(bI ITUX BUIOB BU3YaIbHO CIIOK-
HoomnuuMbl. [Ipoctoli meton mynbruruiekcHod I[P MoxeT craTh HaaeXHBIM
UHCTPYMEHTOM JUIsI OTIPEICTICHUS X BUIOBON MPUHAIC)KHOCTH B DKOJIOTHMUYECKHUX
HCCIICIOBAHUSX.

273



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

Jliist nonbopa npaiiMepoB OBUIO BHITOIHEHO BBIPABHUBAHUE BCEX JOCTYIHBIX B
GenBank (NCBI) nocrienoBareabHOCTSH MUTOXOHAPHAILHOTO TeHA TIEPBOM CYOb-
enuHANBl  1uTOXpoMokenaasbl (COI) paccmaTpuBaeMbIX BHJIOB JITYIIEK M3 pa3-
JIMYHBIX Teorpaduyeckux JIOKaJuTeTOB. BbbIM orpeieneHsl BHAOCHEUUBHYHbIC
3aMeHbI ¥ pa3paboTaH Habop U3 YeThIpeX MpaiMepoB — TPEX BHIOCHEHUPHIHBIX
1 OJTHOTO YHUBEPCAJIBHOIO TpaliMepa, TaKuM 00pa3oM, 4ToObI 00pasyromuecs mpo-
nyktel [P ObutH pa3HO# ATUHBI Ui KaXIOTO BHIA. YHHUBEPCAIBHBIN Hpaiimep
ObLT pa3paboTaH JyIsi KOHCEPBATHBHOM 00IAacTH BCeX TpeX BHIOB; Bupocrenuduy-
HBIE TIpaiiMepsl 1Mo00paHbl C YYeTOM YHHKaJbHBIX 3aMeH. PazHuna B minHe 00-
pasoaBmuxcst mpoayktoB [1L[P (okono 100 mH) gemaetT ux XOPOIIO Pa3IuIUMbIMU
Ha ree.

IIpoBepka MyJabTUILUIEKCHOM cHUCTeMBl M onTuMu3auus yciaosuil TP nposo-
munack ¢ JIHK oT Bcex Tpex BUI0B BBIJICIICHHON M3 MOJIOBO3PENbIX M HIICHTU(DHIIU-
POBaHHBIX 10 Buaa ocobeit. Yeious [P onTuMu3npoBauCh MpH MOMOIIH TPAJTH-
eHrta temneparyp orxura. [Ipoxyxrs! I[P BusyanusupoBanucs Ha 2 % arapo3HoM
rene.

Mertoz ycrenHo BajJuIMpOBaH Ha MPeBAPUTEIILHO UACHTH(OUIIMPOBAHHBIX 00-
pasuax JAHK: Bunocneunduunsiii TP nponykr mis R. temporaria iMeeT niauny
336 i, qust R. arvalis 237 nn, n juist R. amurensis 121 1H, 1 Bce TPH XOPOILO OTIIH-
YalOTCs Ha arapo3HoM rese. MeTol Tak e onpoOOBaH MMpH WACHTH(OUKAINY KITaI0K
ukpsbl. [Ipencrasnennstit mynsrumiekcHsiil [11[P ananu3 Moxxer ObITh YCHEUIHO HC-
TI0JIb30BaH JIJIsl ONPEZEICHUs KJIaJ[OK, TOJOBACTHKOB M IOBEHUIIBHBIX 0COOCH JaH-
HBIX BHJIOB.

HccnenoBanue BBINMOIHEHO 32 cueT rpaHTa Poccuiickoro Hay4yHoro ¢onzaa (mpo-
ekt Ne 21-74-10107; https://rscf.ru/project/21-74-10107/).

CTeHoBoe coobLieHne
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MWKPOKINUMATUYECKHUE YCITOBUA OBUTAHUA U
TEMMEPATYPA TEJTA BOCTOYHOU CTENMHOU rAAOKU
(VIPERA RENARDI) B HWXXHEM NOBOJTXbE

H.A. YHETAHOB"#, H.A. TUTBUHOB', C.B. TAHLLYK!'

"MepMckuii rocyAapCTBEHHbIN N'yMaHUTapHO-MNEAArornyecknin YHUBEPCUTET,
*chetanov@yandex.ru

2[NepMcKuMi rocyaapCTBEHHbIV HAaLMOHanbHbIA UCCneqoBaTenbCKUi YyHUBEPCUTET

Microclimatic habitat conditions and body temperature of the eastern steppe viper
(Vipera renardi) in the Lower Volga Region

N.A. Chetanov'?, N.A. Litvinov', S.V. Ganschuk’

'Perm State Humanitarian Pedagogical University; 614045 Perm, Sibirskaya str. 24;
*chetanov@yandex.ru

2Perm State University; 614068 Perm, Bukireva str. 15

The work is based on research material collected in the Lower Volga region during
1999-2012. We counted snakes with approximately equal size characteristics, similar
physiological status, caught under similar weather conditions, during the period of typical
activity. The sample consisted of 235 snakes (134 females and 101 males). The observed
range of body temperatures during the entire season of activity in the eastern steppe viper
is relatively small — 19.7 °C. The observed range of the selected substrate temperatures is
significantly wider —29.2 °C (14.7—43.9 °C). Surface air temperature ranges from 13.7 °C to
40.2 °C. The maximum arithmetic mean temperatures in the eastern steppe viper were the
temperatures of the esophagus (in females — (29.7 + 0.32) °C, in males — (30.1 + 0.39)
°C) and cloaca (in females — (27.7 £ 0.34) °C, in males — (28.1 + 0.43) °C), i.e. internal
body temperatures. In most cases, they were significantly higher than the temperatures of
the integuments at various levels of statistical significance. No significant sex differences
were found for all 8 localities examined. As well as the external temperatures, the body
temperature is lower during spring and autumn, reaching a maximum in summer. However,
the differences between the average body and ambient temperatures in summer are in-
significant, while statistically significant differences are observed in spring and autumn. In
females, the thermal adaptation index is 1.09, in males — 1.08. The absolute temperature
optimum is slightly different for males (30.3 °C) and females (30.8 °C). No sex differences
were found in the values of the main microclimatic parameters. We can say that the eastern
steppe viper prefers warm, dry areas.

PabGora ocHoBaHa Ha Marepuaie ucciienoBaHuii npoBeneHHbIX B Hikuem [lo-

BOJDKbE B TeueHue 1999-2012 rr. DkcneauiMoHHbIe UccieqoBanus oxpatmin Ka-
MBIIIMHCKHUH paiioH Bosrorpasckoit obnactu u Kpacnoapmeiickuii ropoackoii paii-
oH Bonrorpana (ot 48° 1o 50° c. m1., ot 44° o 45° B. 11.).

B ActpaxaHckoil 001acTH HCCae0BaHa TePMOOHOIOTHS BOCTOUHOM CTCMHON

raJitoku, wiu raaroku Penapaa, Vipera renardi (Christoph, 1861), B roponckoit uep-
Te Actpaxanu, B KpacHOSIPCKOM aJIMHHHUCTPATHBHOM PallOHE B OKPECTHOCTSX IOC.
Hocanr, B XapabanuHckoM u AXTyOWHCKOM parionax (ot 46° no 47° c. ur., ot 47°
1o 48° B. 11.).
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VYUuTHIBaIMCH 3MEU MPUMEPHO C PABHBIMHU Pa3MEPHBIMH XapaKTEPUCTUKAMH (C
JUMHOM Tynosuina ot 400 MM 1 OoJibIle), CXOAHBIM (PU3HOIOTHYECKUM CTAaTyCOM
(He OepeMeHHbIE, HE MepeBapHUBalOIIUe THIILY ), HE CIIapUBAIOLINECs, OTIOBJICHHbIC
IIPY TIOXOXKUX TIOTOAHBIX YCIOBUSX (OTCYTCTBHE OCaJKOB), B IEPUOJ THITMYHON aK-
TuBHOCTHU. BrIOOpKa cocraBmia 235 3meit (134 camku u 101 camen).

Temmneparypa Tena 3mei, cyocTpara Ha KOTOPOM OHHM HaXOAMJIMCh U TEMIIepary-
pa IpU3EeMHOr0 BO3IyXa Ha BbicoTe 1-3 cM u3Mepsnack TepmucropoM MT-54, oT-
rpajlynpoOBaHHBIM I10 3JIeKTpOHHOMY TepmoMeTpy Checktemp ¢ uenoit nenenns 0.1
°C B TeYEeHHUE NEPBBIX 5 MUHYT C MOMEHTA IOMMKH B BOCBMH TOYKaX TeJa: CHapyXu
— Ha [TOBEPXHOCTSIX Oproxa (mpumepHo Mexty 60—70 OprOIIHBIMU IIUTKAMH), CITH-
HBI (Ha 9TOM K€ YPOBHE), ITUJIEyca, TopJia, BEpXHEH U HIKHEH IOBEPXHOCTSIX XBO-
CTa M BHYTPH — B Ha4aJbHOM OTEJIC MHUIIEBO/A U KJIOAKe. YIEJIIbHYI0 MOLIHOCTh
TEIJIOBBIX ITOTOKOB M3Mepsuin JardukoM npudopa WIIIT-2MK. [lns perucrpanmn
YIBTPaHOIETOBOTO U3IIyYSHHUS] U OCBELIEHHOCTH NPUMEHSIICS KOMOMHUPOBAHHBIN
nipubop Jutst u3mepenust onrtudeckoro nainydeHus TKA-01/3. OTHocuTenbHas Bax-
HOCTB perucrpupoBaiuck npudopom UBTM-7M.

MHUKpOKIMMaTHYECKUE MapaMeTpbl — TeMIIepaTypbl cyOcTpara U NPU3eMHOTO
BO3JyXa, €0 OTHOCHTEIJIbHAS BIIQAYKHOCTh, OCBEILICHHOCTh U, TAKUM 00pa3oM, y/Ielb-
Hasi MOIIHOCTh BHJIMMOTO CBETa, MOILIHOCTH I1a/IaI0IIET0 TEIIOBOTO MOTOKA, MOII-
HOCTb TEIIOBOTO IIOTOKA BO3BPAIIEHHOTO CyOCTPaTOM M MOLIHOCTD YabTpadHolie-
TOBOTO U3JIy4EHHs] — PETUCTPUPOBAIIUCH B TOM TOUKE, T1e OBUIO UCXOIHO 3aMEYEHO
YKMBOTHOE.

Jlnst XapakTepUCTHKN BBIOOPOK MPUMEHSUINCH CTAHJIAPTHBIE MPOLEITYPHI ONH-
caresibHOM crarucThki. CpaBHEHUE CpelHHX apH(METHYECKUX IMPOBOAMIOCH C
nomolnpto t-kpurepusi CTblozieHTa (32 UCKIIOYEHHEM HHJIEKCa TepMOoaariTalny,
TaK KakK ero pacrpejelieHne B BEIOOPKE Pe3KO OTIIMYAIOCh OT HOPMaJIbHOTO, HAMU
npuMeHsiicst kpurepuit Manua-Yutan). [lonaproe cpaBHeHue (py Hanmuuu Oosee
JIByX CPaBHHUBAEMBIX I'PYIII) IPOBOJAMIOCH C UCIMoOb30BaHueM kpurepus Llleddde.
J1i1st OLIEHKH B3aUMOCBSI3M IEPEMEHHBIX HCITOIB30BAICS KOI(PPHUIMEHT KOPPEISILHN
IMupcona.

JlomyCTUMBII JMana3oH TemIleparyp Teja B TeYEHHE BCEro Ce30Ha aKTHBHO-
CTH y BOCTOYHOMW CTEIHOM I'aJ[fOKH OTHOCHTENbHO HeBennk — 19.7 °C. Haubonee
Hu3Kas temreparypa tena 19.2 °C ormeuena 02.05.2011 r, a nanbonee BbICOKas
38.9 °C 12.05.2005 r. JformycTuMBlii [rana3oH BEIOMpaeMbIX TeMeparyp cyocrpara
ourytumo mmmpe — 29.2 (14.7-43.9) °C. lnana3zon TeMneparypbl IpU3eMHOTO BO3-
Jyxa nexut B untepsaie ot 13.7 °C no 40.2 °C.

MakcuMasabHBIMU  CpeAHEapU(PMETHUECKHMHU TEMIIepaTypaMH y BOCTOYHOU
CTCITHOW TaIOKM OKa3aJIUCh TeMIeparypbl nuiieBoaa (y camok — (29.70 + 0.32)
°C, y cammoB — (30.10 + 0.39) °C) u xioaku (y camox — (27.70 £ 0.34) °C, y cam-
oB — (28.10 + 0.43) °C), T. . BHyTpECHHHE TEMIICpaTyphl Tesa. B GoibIIMHCTBE
Clly4aeB OHH JIOCTOBEPHO Ha Pa3JIMYHBIX YPOBHSX CTAaTUCTUYECKON 3HAYMMOCTH
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OBbUTH BBIILIE TEMIIEPATyp HAPYKHBIX IIOKPOBOB. Pa3iinuust Mexay Temreparypamu
Hapy’KHBIX TOKPOBOB MPAKTUYECKU BO BCEX CIIyYasX OKa3aJHCh HEJOCTOBEPHBIMH.

JlocToBepHbIE MOJIOBBIE Pa3IMUUs 110 BCEM BOCBMH TOYKAM BBISIBIICHBI HE OBLITH.

Cpenusisi TeMIieparypa Tejla OTJIOBJICHHBIX HAMH BOCTOYHBIX CTEIHBIX I'aJIIOK
JIMIIb HE3HAYUTEIBHO MEHSETCS 110 CE30HaM, YTO MOXKET OOBSICHATHCS KaK Ce30H-
HBIM HW3MEHEHHMEM WHCOJIIIMH, TaK M TEMIEpPaTypHbIMU MPEANOYTEHUSIMH CaMHUX
YKMBOTHBIX.

Tak ke Kak 1 BHEIIHNE TeMIIepaTypbl, TEMIIeparypa Tejla HHKe BECHOH 1 oce-
HBIO, JIOCTUrasi MAKCUMYMa JIETOM (KaK y CaMOK, TaK U 'y caM1ioB). OIHaKo pa3iinius
MEXIY CPEIHUMH TeMIIepaTypaMy Tella U OKPYKaroIeH Cpesbl B JISTHUH MEepHoJ
HEJIOCTOBEPHBI, B TO BpeMsl KaK BECHOH M OCEHbBIO HaOIIOAlOTCsl CTaTUCTUYECKU
3HAYMMBIE Pa3INIus.

VY caMok 3a AeBATh JeT perucrpauuu temneparyp It pasen 1.09, y camuoB —
1.08. JIocTOBEpHBIX TOJOBBIX Pa3JIMUMil BBISIBICHO HE ObLIO. AOCONIIOTHBIN TeMIle-
parypHBIi ONTUMYM HE3HaYMTEeNbHO omimuaercst st camuoB (30.3 °C) u camok
(30.8 °C).

[To 3HaYEeHUSIM OCHOBHBIX MUKPOKJIMMAaTHUECKUX TAPAMETPOB, TAKUX KaK TEM-
neparypa cyocrpara (y camok — (28.00 £ 0.44) °C, y camiro — (28.30 + 0.53) °C),
npu3eMHOro Boszayxa (y camok — (27.60 + 0.43) °C, y cammoB — (28.30 £ 0.55)
°C), OTHOCHTEJIbHAS BIaXKHOCTh Bo3ayxa (y camok — (44.90 £ 1.51) %, y camiioB —
(44.60 + 1.85) %) u ynenpHasi MOITHOCTh COJTHEYHOU paauanuu (y camok — (338.40
+ 18.29) Br/m?, y camiioB — (334.30 + 24.59) B1/M?), MONOBBIX pa3inyuii HE BbI-
SIBJICHO. MOXKHO CKa3aTh, YTO BOCTOYHAs CTEIHAs TajfoKa MPeIIOYUTaeT TeIIble,
XOPOIIIO MTPOrPEBacMbIE CyXHe YUACTKH.

YCTHbIV Joknag
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PACNMPOCTPAHEHUE U 3KOJNTOI'nA NIIOCKOXBOCTOIO
AOMOBOI'O FrEKKOHA (HEMIDACTYLUS PLATYURUS)
HA TEPPUTOPUM TOPOOOB HOF0-BOCTOYHOU A3UN

(TAUNAHA, NNAOC, KAMBOOXA, BbETHAM)

A.C. 4Yynucos

Kanyxckuin rocyaapcTBeHHbI yHUBepcuTeT umenu K. 3. Linonkosckoro, gehyra@mail.ru

Distribution and ecology of flat-tailed house gecko (Hemidactylus platyurus)
in the cities of Southeast Asia (Thailand, Laos, Cambodia, and Vietnam)
A.S. Chulisov

K.E. Tsiolkovsky Kaluga State University; 248023 Kaluga, Stepana Razin str., 26;
gehyra@mail.ru

Nowadays researches in the field of urban ecology at this time can be attributed to one of
the most relevant areas. The specificity of many structures that take place on the territory
of urban agglomerations is determined by peculiarities of their structure. Depending on the
types of their urban structure, their structure differs. In accordance with this, the structure
and functional specificity of urban communities are highly varied (Vershinin, 2014). The
analysis of modern distribution showed that Hemidactylus platyurus is a widespread species
in the cities of Southeast Asia. In the present study, it was observed in 28 out of 29 cities.
In urban communities, 6 species of synanthropic geckos accompany: Dixonius siamensis
(Boulenger, 1899); Gehyra mutilata (Wiegmann, 1834); Gekko gecko (Linnaeus, 1758);
Hemidactylus frenatus Dumeéril et Bibron, 1836; Hemidactylus brookii Gray, 1845; Hemidac-
tylus bowringii (Gray, 1845). Analysis of the assessment of the overlap of ecological niches
according to the Schoener — D (Schoener, 1968) and Hellenger — | index showed that the
greatest overlapping of niches is observed in H. platyurus and H. frenatus (DHO = (0.84 +
0.01) vs. DH1 = 0.60 and IHO = (0.97 + 0.01) vs. IH1= 0.86). The identity test showed that
the null hypothesis of niche overlap in bioclimatic parameters should be rejected, and the
overlap between species differs significantly (t-test, df = 99, P < 0.05). The shifting position
in the community and the vacancy of suitable areas can be explained by the fact that some
species are more successful in competitive relations and better adaptability in certain envi-
ronmental conditions than others (Rddder et al. 2008). When environmental conditions are
more favorable for a given species, their fitness increases, giving it a competitive advantage
over other species. At the same time, as environmental conditions change, the competitive
advantage shifts towards other species.

HccnenoBanus B 001acTH TOPOJICKON HKOJIOTMH B IaHHOE BPEMSI MOXKHO OTHECTH
K OJTHMM U3 Hanbolee aKTyaJbHbIX HanpasieHni. Crienudrka MHOTHX IIPOIECCOB,
HMMEIOLINX MECTO Ha TEPPUTOPHUHU TOPOACKUX arIoMEpaliid onpesnesnsercs 0cooeH-
HOCTSIMH UX CTPYKTYpbIL. B 3aBHCMMOCTH OT THIIOB TOPOJIOB UX MPOCTPAHCTBEHHAS
CTPYKTYpa MOXKET CYIIECTBEHHO pa3iMyarhCsi. B COOTBETCTBHHM C 4eM 3HAYMTEIb-
HO BapbHUPYIOT CTPYKTypa W (PyHKIHMOHAJIbHAs CHEeNU(HKa TOPOICKUX COOOIIECTB
(Bepuruanmn, 2014).

JlocTaTouHO MHTEPECHOW TPYMIION Ul TaKUX HCCIEIOBAHUI SIBISETCS KOM-
IUIEKC CHHAHTPOIIHBIX BHJOB I'€KKOHOB COCTOSIIIMII M3 pasHBIX POJOB W BHUJIOB,
OOMTAIOIMX HE TOJBKO HA OJJHOM TEPPUTOPHH, HO U 3aHUMAIOIINX CXOXHE JKOJIO-
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rudeckue Huiu. OHUM M3 BUJIOB JJAHHOTO KOMILIEKCA SIBJISIETCS TIOCKOXBOCTBIN
JIOMOBBI# rekkoH — Hemidactylus platyurus (Schneider, 1792).

Marepuasaom JUisi JaHHOTO MCCIICIOBAaHMS MOCITYKHIIM JJAHHBIC SKCIIEANIHOH-
HBIX cOopoB cnenannbie B 2011-2014 n 2020 rr. /s uccnenoBaHus IEPEKPhITHS
HUII OBUTH UCIIOJIB30BaHbI JAHHBIE O BCTPEYaEeMOCTH BUIOB U3 [ 106anbpHOTr0 HHGBOP-
ManuoHHoro (onzaa no 6uopaznoodpasuto (GBIF), n3 koroporo ObuUTH UCTIONB30BA-
HBI 3aIMCH HAaXOJIOK, XPAHSIINXCS B My3eHHBIX KOJUIEKIUSIX, & TAKIKE COOCTBEHHBIC
rosieBble HaOmoneHus. ['eorpaduyeckrne KOOPIUHATEI ONPEIEIISUINCH C TOYHOCTBIO
JIO YETBEPTOr0 3HAKA MOCJIE 3aISTOM.

AHaJu3 COBPEMEHHOTO paclipoCTpaHeHMsl nokasai, uto H. platyurus ssuser-
Csl IIMPOKOPACIPOCTPAHEHHBIM BHJIOM Ha TeppuTOpHU roponos lOro-Bocrounoi
Asuu. B HacTosiiem uccieoBaHuu ObUT OTMEUCH B 28 13 29 ropo/IoB.

B ropozckux coobuiecTBax COMyTCTBYIOT IIECTh BUIOB CHHAHTPOITHBIX I'€KKO-
HOB: Dixonius siamensis (Boulenger, 1899); Gehyra mutilata (Wiegmann, 1834);
Gekko gecko (Linnaeus, 1758); Hemidactylus frenatus Duméril et Bibron, 1836;
Hemidactylus brookii Gray, 1845; Hemidactylus bowringii (Gray, 1845).

Panee 6bu10 okazano (Koncrantunos, ['aBpuios, 2012; Yynucos, KonctanTu-
HOB, 2013), uT0 B psize roponos Jlaoca u KamOomku B 3aBUCIMOCTH OT CTCIICHU Y-
OaHM3alNK TPOMCXOANUT U3MEHEHUE CTPYKTYPBI COOOIIECTB, a JOMUHHPYIOILEE 110~
JIO)KEHHE B 3aBUCUMOCTH OT YHCICHHOCTH puHaIexut H. platyurus v H. frenatus,
nipudeM H. platyurus sSiBIsSieTCs aHTarOHUCTOM B COO0IIECTBE HE TONBKO H. frenatus,
HO ¥ IPYTM BHJaM, BEPOSTHO, KOHKYPHPYS 32 pecypchl cpeabl. [1o HamM Habro-
nenusim, H. platyurus B TOPOJICKUX YCIIOBUSIX TSATOTEET K OOUTAHUIO HA JICPEBHSIX, B
cOopax Ha JIepeBbsIX €ro YHCICHHOCTh B 2.6 pasa Bbllle, 4eM H. frenatus. B cBsi3u ¢
9THM B paifoHax ropoja ¢ MeHbIIEH 03eJICHEHHOCTHIO U OOJIbIIEH OCBEIIEHHOCTHIO
CTEH CTPOCHHH MOBBIIIACTCS BEPOSITHOCTD KaK BHY TPUBHJIOBBIX, TAK X MEKBUIOBBIX
B3aumoneiicteuii H. platyurus, 4to OyaeT BhIpaxaTbcsi B 000CTPEHUH KOHKYPEHIIUH.

AHaJIu3 OLIEHKH MEePEeKPBITHS AKOJIOIMYecKuX HUMI 1o nHuekcy llenepa — D
(Schoener,1968) u Xemnenrepa — 1 moka3zai, 4to HaHOOJBINEE MEPEKPHITUE HUII
Habmronaercs y H. platyurus v H. frenatus (DHO = (0.84 = 0.01) vs. DH1 = 0.60
u IHO (0.97 £ 0.01) vs. IH1 = 0.86). TecT uneHTUYHOCTH IOKa3aj, YTO HyJeBas
THIIOTE3a O MEPEKPHITUU HUII 10 OMOKIMMAaTHYECKUM MapameTpam JIOJDKHA ObITh
OTBEPrHyTa, a NEPEKPBITHE MEXKAY BHJIAMU 3HAYUTENILHO pasnnyaercs (t-rect, df =
99, P <0,05).

Takum 00pa3zom, pe3ysbTaThl CPaBHEHUS 1 COBPEMEHHBIH apeall MOATBEPKIAtoT
CUMIIaTpUYHbIC B3auMooTHoweHus H. platyurus ¢ H. frenatus.

CMelleH e MoJI0KEeHUs B COOOIIECTBE U HE 3aHSATOCTh IIPUTOIHBIX TEPPUTOPHIA
MOKHO OOBSICHUTBH TE€M, YTO HEKOTOpPBIC BHIBI MUMEIOT OOJIBIINI ycleX B KOHKY-
PEHTHBIX OTHOLICHUSX M JIyUIIyIO IPUCIIOCOOIICHHOCTh B ONPEIEICHHBIX YCIOBHSIX
OKpykarotel cpempl, ueM apyrue (Rodder et al. 2008). Korna ycnoBust okpyskaro-
el cpenpl SIBISIFOTCST Oostee OJIaroNpUsITHBIMU JUIsl I@HHOTO BHUJA, UX HPHUCIIOCO-
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OJIEHHOCTH YBEJIMYMBACTCS, J]aBasi eMy KOHKYPEHTHOE NPEHMYIIECTBO Hepes JIpy-
TMMHU BUAaMu. B To xe BpeMsl ¢ U3MEHEHHEM YCIIOBUI OKPYXKAIOLIEH cpebl KOHKY-
PEHTHOE MPEUMYIIECTBO CMELIAETCS B CTOPOHY JPYTUX BUIOB.

YCTHbIV oknag

HOBbIE MATEPWAIbI MO YEPENAXE KIRGIZEMYS
DMITRIEVINESSOV ET KHOSATZKY, 1981
(MACROBAENIDAE) U3 HUXXHETO MEJIA BYPATUN

c.O. WBELU™, .M. CKYYAC'?, A.B. TPUTOPbEB"?, A.B. CU30B?,
n.r. AAHUNOB?

'CaHkT-lNeTepbyprckuii rocyaapcTBEHHbIN yHUBEpCUTET, *zombieefalls@gmail.com
28oonornyeckuii UHcTUTYT PAH, CaHnkT-MNeTepbypr
SWHcTUTYT 3emHoi kopbl Cubupckoro otaenenus PAH, UpkyTck

New materials of the turtle Kirgizemys dmitrievi Nessov et Khosatzky, 1981
(Macrobaenidae) from the Lower Cretaceous of Buryatia

S.D. Shvets™, P.P. Skutschas'?, D.V. Grigoriev'?, A.V. Sizov?, |.G. Danilov?

'St. Petersburg State University; Universitetskaya nab.7/9, St. Petersburg;
*zombieefalls@gmail.com

2Zoological Institute of Russian Academy of Sciences; 199034, St. Petersburg,
Universitetskaya nab. 1

3Institute of Earth Crust of the Siberian Branch of the Russian Academy of Sciences; 664033
Irkutsk, Lermontov str. 128

The turtle Kirgizemys dmitrievi (Macrobaenidae) was described by Nessov and Khosatzky
(1981) based on a fragmentary shell material from the Mogoito (= Gusinoye Lake) loc. (Bury-
atia, Russia, Murtoi Fm., Valanginian — lower Hauterivian, Lower Cretaceous). Additional
materials of K. dmitrievi were described from the type locality by Skutschas (2001; hyoplas-
tron) and from the coeval Gusinoozersk 1 loc. (Buryatia) by Danilov et al. (2006; parts of
skeleton of one individual). In 2019, a partial shell (ZIN PH 8/15, most part of the carapace,
and the right hyoplastron) of the same species was collected from Mogoito. According to new
data, K. dmitrievi differs from other species of the genus Kirgizemys by rounded shell, no
fontanelles, gutter on anterior and bridge peripherals, wide vertebrals Il and Ill, and smooth
shell surface. The intraspecies variation of K. dmitrievi includes shape of the neurals: in ZIN
PH 8/15 neural formula is 6 > 6 > 6 > 76> ? > 4 < 5-5, neurals VIl and VIII are separated
by medial contact of costals VII. Other materials of K. dmitrievi show that some individuals
have hexagonal neurals short-sided anteriorly, and no midline contact of costals VII. Unlike
previously described materials, ZIN PH 8/15 has undivided cervical and inframarginal Il
located more posteriorly. Examination of the materials from the Mogoito, previously referred
to as Kirgizemys sp., ?Toxochelyidae gen. et sp. indet. and ?Plesiochelyidae gen. et sp.
indet. (Nessov, Khosatzky, 1981), shows that they are indistiguishable from K. dmitrievi.

Uckomaemast uepenaxa Kirgizemys dmitrievi Nessov et Khosatzky, 1981
(Macrobaenidae) Obl1a onrcana Ha OCHOBE (PparMEeHTAPHOTO MAHIIMPHOTO MaTepH-
ana (¢pparMeHT mepeaHel JacTu Kapamakca, Birodaronmmii [ u 11 mepudepanbubie
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IUTACTUHKY U 4acTh | koctanmbHOM mactuHky; [11 u MocToBast nepudepaibHbIC MIa-
CTHMHKH; THIIO- U KCU(UIIACTPOH) U3 MecToHaxoxkaeHus Moroiito (= ['ycunoe o3e-
po, JokanbHast Touka «OBpar AuHO3aBpoB»; bypsarus, Poccus; Mmyproiickas cBuTa,
panbiie — Gappem — cpennuii ant (Hecos, Xo3ankuii, 1981), HbiHe — BaJlaHXUH
— wwkHuA rotepus? (CkobOio, 2001; bynnaes, 2006), vmwxuuit men; Hecos, Xo-
3ankuit, 1981). Torna ske U3 MypTOWCKOHM CBUTHI OBUTH OMHMCAHbI (PparMeHTapHbIC
MaHIMPHBIC OCTATKH, OIpEICICHHbIC Kak Kirgizemys sp., ?Toxochelyidae gen. et
sp. indet. u ?Plesiochelyidaec gen. et sp. indet. (Hecos, Xo3aukwuii, 1981). Ot u
Jpyrue ynoMHUHaeMble MaTepuajbl XpaHITCA B MAJIeOrepreToNIOrn4eckoi KouIeK-
uun 3oosornueckoro naerutyra PAH (ZIN PH). lonomHuTensHble MaTepualsl 1o
Kirgizemys dmitrievi 0butn ontucasbl u3 TUIOBOTo MecToHaxokaeHus I1. I1. Ckyuya-
com (2001; ZIN PH 2/15, ruoriacTpoH) ¥ U3 OZIHOBO3PACTHOTO MECTOHAXOXKICHUS
I'ycunoosepek 1 (Bypsitus) Janunoseim ¢ coaBropamu (Danilov et al., 2006; ZIN
PH 7/15, HenonHbIi cKeleT, BKIIOYAIOIINI Yeperl, 4acTh NaHIUPs ¥ HelaHIIMPHBINA
noctkpanuii). B 2019 r. Ha THIIOBOM MECTOHAXOXKJICHUU OBLI HAWICH HETOIHBIN
nauimps (ZIN PH 8/15) toro xe Buna. Kpome Toro, U3 TUIIOBOr0 MECTOHAXOXKIACHUS
MIPOUCXOMAT HEONHUCAHHBIC U30JIMPOBAHHBIEC AJIEMEHTHI AHLUPS U IJIedeBas KOCTh
atoro Buza, coopannbie [1. I1. Ckydacom ¢ koswieramu B 19982001 u 2019 1T, a Taxxe
Jpyrue (parMeHTapHble HEONHMCaHHbIE MaTepuaisl, coopannbie [.LA. JIMuTpueBsiM B
Oosiee paHHUE rojibl. M3ydyeHne HOBBIX MaTepHaoB TO3BOJISIET JOMOIHUTE MOP(hO-
JIOTHYCCKYIO XapaKTepUCTHKY Kirgizemys dmitrievi u peBU30BaTh Ipyrue MaTepua-
JIBI TI0 yepernaxam u3 Mmyproiickoid cuthl. ZIN PH 8/15 Britouaer B ce0st Goublyto
yacTh Kapamnakca (HyxanpHas, [-1V, 7V, VI-VIII weBpanbhbie, | cynpanuraibHas,
npassie [-VIII xocranbHubie, geBbie I, II koctanbubie u Mmenuanbabie yactu [II-VIII
KOCTaJIbHBIX, NpaBble [-X u neBast | nepudepanbHbie) U NpaBblil THOIIIACTPOH 0e3
rocrepomeaiIbHOro (parmenra. PekoHctpyupymas jumHa manuups ZIN PH
8/15 okomo 16 cm. OtHecenue ZIN PH 8/15 k pony Kirgizemys (= Hangaiemys)
OCHOBAaHO Ha CJIEIYIOLINX MPU3HAKAX: HyXaJbHasl BIpE3Ka MaJeHbKas, HyXaJlbHast
IUTACTUHKA Yyke | HeHTpalbHOrO IMMTKA, IpeHeBpaibHas IIACTUHKA OTCYTCTBYET,
BOCEMb HEBPAJbHBIX IIACTUHOK, MPELEHTPAIbHBIN IUTOK MUPOKUi. OTinu4us ot
JPYTHX BHJOB POJIa 110 YTOYHEHHBIM JaHHBIM (TOJIbKO AaHIIUPHBIE TPU3HAKH ) BKIIIO-
YaloT OKPYIIbII MaHIUPh (JUIMHA NPUMEPHO paBHA IIMPHHE), OTCYTCTBUE (DOHTa-
Helel B Kapanakce M IUIaCTPOHE, HaJIM4yhe YTOJIIEHUH Ha MepeJHUX U MOCTOBBIX
nepudepanbHbIX MIacTuHKaX, mupokue [-III nmeHTpasbHbIC MIUTKH, IaIKas Mo-
BepXxHOCTh naHuups. K mpusHakaM BHYTPUBHJIOBON H3MEHUYMBOCTH Kirgizemys
dmitrievi, No-BUJUMOMY, OTHOCHUTCSI (hopMa HEBpaJbHBIX IutacTuHOK: y ZIN PH
8/15 dopmyna HeBpambHBIX 6 > 6 > 6 > 26 > ? > 4 < 5-5) VII u VIII Herpaib-
HbI€ IJIACTUHKU Pa3/ieleHbl MeUaIbHBIM KOHTAKTOM VII KOCTaNbHBIX MIACTHHOK,
TOra Kak m3oiupoBaHHast [V kxocranbhas mactuaka (ZIN PH 1/15) meauanbho
KoHTakTupoBaia ¢ IV u V HeBpalbHBIMU IUIACTHHKAMU, UMEBLIINMH (OpMY Iiie-
CTHYTOJIbHHKOB ¢ KOPOTKUMH IMEPEAHEOOKOBBIME CTOpOHaMHU (6<6), XapaKTCpHYIO

281



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

JUI IpyruXx NpeacTaBUTeNed pona, a u3onupoBaHHas VII kocranmbHas MiacTUHKA
(ZIN PH 3/15), no-BuauMoMy, MeIMaJIbHO MMeJia HOpMallbHbIH KOHTakT ¢ VII He-
BpaJIbHOW IUIACTUHKOM, a He ¢ npoTtuBononaokHoi VII xoctanpHOl. B otnuune or
paHee onucaHHOro 3k3eMIusipa Kirgizemys dmitrievi (ZIN PH 7/15), y ZIN PH 8/15
MIPELCHTPAIBHBIN IUTOK HE Pa3/esieH Ha YacTH, YTO MOATBEPIKIAAET abeppaTHBHBINA
xapakrep Takoro pazaenenust y ZIN PH 7/15. 1l undpamaprunanbubiid murok y ZIN
PH 8/15 cunbHO npuOIMKeH K 3aJlHEMY Kparo 'MoIuiacTpoHa, B omnuue ot ZIN PH
2/15 (Ckyuac, 2001), rae TOT IMTOK 3aHMMaET Ooliee nepeaHee nojokenue. 13-
y4eHHe MaTepuaoB U3 MyPTOMCKON CBUTHI, paHee olpesenseMbIX Kak Kirgizemys
sp., ?Toxochelyidae gen. et sp. indet. u ?Plesiochelyidae gen. et sp. indet. (Hecos,
Xozanxkuii, 1981), cf. Sinemydidae (Hecor, 1997) u Eucryptodira superfam. indet.
(Janunos u ap., 2017), nokassiBaet, 4To 10 MOP(MOJIOTUH OHU HE OTIIMYAIOTCS OT
Kirgizemys dmitrievi mim HaXoAsTCsl B TIpeJiesiax ero JIOMyCTUMOW BHYTPUBHOBON
W3MEHYMBOCTH. B wacTHOCTH, Hanbosee yKIOHSIOMAsCS 110 MOP(OJIOTHH KOCTallb-
Hast TiactuHka «?Plesiochelyidae gen. et sp. indet.», BeposiTHO, MPUHAUICKUT MO-
nonoii ocodu Kirgizemys dmitrievi, nMeB1Ieli Ooiee NIMPOKUE IIEHTPAJIbHBIE IIUTKH
u xocro-nepudepaibubie poHTaHenu. Takum 00pazoM, B cocTaBe KOMILIEKCa yepe-
rax MypTOICKOM CBUTHI B JaHHBIH MOMEHT M3BECTEH JIUILIb OAUH Bup Kirgizemys
dmitrievi, 4TO OTAMYAET €ro OT Jpyrux Oosiee TAKCOHOMHUYECKH pa3zHOOOpa3HbIX
pPaHHEMEJOBBIX KOMIUIEKCOB uepenax A3uH.

PabGora BeimonHena npu (uHaHcoBod nomyepxkke PH®, mpoexr Ne 19-14-
00020.

YCTHbIV oknag

AKYCTUYECKAA KOMMYHUKALIUA CEBEPOA3UATCKUX
FEKKOHYUKOB POOA ALSOPHYLAX (SAURIA:
GEKKONIDAE)

E.l10. LWENENA*, P.A. HABAPOB

HayuHo-uccnegosarenbckuin 3oonorndeckuii Mmysen MY nmenun M.B. JlomoHocoBa, Mockaa,
*jenya_cool@list.ru

Acoustic communication of Even-fingered Geckos (Sauria: Gekkonidae: Alsophylax)
E.Yu. Shepelya*, R A. Nazarov

Zoological Museum of M. V. Lomonosov Moscow State University, 125009 Moscow, Bolshaya
Nikitskaya str. 2, *jenya_cool@list.ru

In this study, we described acoustic repertoires of the gecko genus Alsophylax for further
application of this data for species identification and also for development of methods for
assessing the population density of these species. Moreover, acoustic signals can serve as
a promising marker for the studies of interspecific hybridization and, possibly, the phylog-
eny of the group. Our work was conducted in the laboratory of the Zoological Museum of
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Moscow State University. Records were obtained from five species of geckos of the genus
Alsophylax: A. pipiens, A. loricatus, A. tadjikiensis, A. cf. laevis | and A. cf. laevis Il. The
lizards were kept in terrariums. The recording was carried out under standard conditions in
the evening, night, and morning hours using an external microphone and laptop (frequency
range — 50 Hz — 14 kHz) The signals were analyzed in Cool Edit Pro 2.0 and Adobe Audition
2021 spectrographic software using the following parameters: overlap 90 %, FFT-length
512, Hemming window. A total of 287 acoustic signals from males were recorded, which
were divided into two groups: 1 — a series of three or more consecutive clicks (n = 225),
2 — single signal — single or two consecutive clicks (n = 62). The presence of intraspe-
cific variability was checked for the samples of A. loricatus, A. cf. laevis | and A. cf. laevis
II. To assess the situational variability of acoustic activity, recording was carried out both
in groups of males and females, and in isolated males. To assess the response of males
to heterospecific females, a series of experiments was carried out during the pairings of
A. pipiens females with A. cf. laevis |. The number of clicks in a series varies both among
and within the species: A. pipiens — from 3 to 6 (4.0 + 0.8), A. loricatus — 3-8 (5.0 £ 1.1);
A. cf. laevis | — 4—7 (4.9 £ 0.7) and A. cf. laevis | with the addition of a female A. pipiens —
4-15 (7.9 £ 2.7), A. cf. laevis Il — 37 (4.5 £ 0.8). The largest number of clicks in a series
(up to 15) was observed when a female A. pipiens was paired with a male A. cf. laevis |,
which indicates the possibility of interspecific interaction between the Alsophylax geckos.
Most species of this genus are characterized by an increase in the intervals between signals
towards the end of the row; however A. cf. laevis |l from the Fergana Valley, we recorded
the opposite situation, the intervals between the signals decreased by the end of the series.
The structure of acoustic signals of geckos of the genus Alsophylax is quite simple and
monotonous; it consists of three types of signals. However, the time-frequency parameters
of the sounds make it possible to accurately identify the species in this group of geckos. In
addition, based on the registration of a series of territorial mating signals of males, methods
for recording these species can be developed. Our field experiments showed that when the
congeners’ record was played, the males reacted and began to show the acoustic activity.

B coBpemenHOM moHuMaHuM pon Alsophylax cocTOWT W3 IIECTH BUIOB MEI-
KHX TEeKKOHOB, oburtaronmx B Cpenneit u Llenrpansnoit Asun: Alsophylax laevis
Nikolsky, 1907, A. loricatus Strauch, 1887, A. pipiens (Pallas, 1827), A. przewalskii
Strauch, 1887, A. szczerbaki Golubev et Sattarov, 1979, A. tadjikiensis Golubev,
1979 (ep6ax, ['omybes, 1986; Sindaco, Jeremcenko, 2008). B xone mopdoioru-
YECKHUX W MOJICKYJISIPHO-TEHETHUECKHIX MCCIIeI0BaHM OblTa 0OHapykeHa riryOoKkas
JIMBEPreHIMs B KOMIUIEKCE BUIOB A. pipiens — A. laevis, N COIIaCHO HAIINM JIaH-
HBIM B COCTaB 3TOT0 KOMILIEKCA BXOASAT ISITh BHJOB, TPH M3 KOTOPBIX SIBIISIOTCS
HOBBIMU 115t HAyKH (A. cf. laevis I u3 LlenTpanbubix Kui3puikymos, 4. cf. laevis 11 u3
®epranckoii nonunsl u A. cf. pipiens u3 LlentpansHoit Azun) — llenens, Hazapos,
in press.

Bbu10 nmokazaHo, YTO aKycTHYecKash KOMMYHHKALUS TeKKOHOBBIX SIIIEPUL] BH-
JocnenupuyHa 1 MOXET OBbITh MCIIOJIb30BAaHA P IMATHOCTHKN TAKCOHOMHYECKUN
CIIOKHBIX Tpymni. [IoCKoJIbKY MeJKHe BHABI TE€KKOHOB BEIYT MPEUMYIIECTBEHHO
HOYHOM M BeChMa CKPBITHBIH 00pa3 *KHU3HHU, YCTAHOBUTH BUJIOBYIO PHHAUIEKHOCTh
WJIN OLICHUTD IUIOTHOCTD HACEJIEHHS ATUX BHJIOB MOXKET OBITH CIIOXKHO.

B 3aauy 1aHHOTO HCCIIeJOBaHUS BXOJMIIO OIIMCAHKE BCeX POPM aKyCTHYECKON
AKTHBHOCTH TeKKOHOB poja Alsophylax ¢ nenbo 1anbHeHIero NCrnoiab30BaHus 3THX
JIAHHBIX TIPH pa3paboTKe METOAMK IO MX MIAeHTH(HKauu n ydery. Kpome Ttoro,
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AKyCTHYECKHE CUTHAJIBI MOTYT CIIy)KHTh BeCbMa MEPCIEKTUBHBIM MapKEpOM B H3-
YYCHUH THOPUIU3AINA U, BOSMOXKHO, (DUIIOTCHUH TPYIIIIHL.

W3ydyenune akyCTH4ECKOH CHTHAJIM3ALUK IIPOBOAMINCH B JJaOOPATOPHBIX YCIIO-
BUsAX Ha Oa3e 3oosormueckoro myszes MI'Y. B pesynbsrare ObLIH MOJTYYCHBI 3aIlH-
CH IISITH BHJIOB TEKKOHOB pona Alsophylax: A. pipiens, A. loricatus, A. tadjikiensis,
A. cf. laevis I n A. cf. laevis 11.

Smepuir cogeprkany B Teppapuymax. 3anruch NPOBOIMIIN IPU CTaHAAPTHBIX YC-
JIOBUSIX B BEUEPHHE, HOUHBIE U YTPEHHHE YaChl C TOMOIIBIO0 BHIHOCHOTO MUKPO(OHA
1 HOyTOYKa (4acToTHbIi auanazoH — 50 'y — 14 k['11) ¢ ncnosnp3o0BaHKEM Mporpam-
Mbl Cool Edit Pro 2.0 u Adobe Audition 2021.

Bcero Obuto 3ammcano 287 akyCTHYECKMX CHI'HAJIOB CaMIlOB, KOTOPbIE ObLIN
pasJesieHbl Ha JiBe Ipymnibl: | — cepus, cocTosas u3 Tpex U Oolsee mocienoBa-
TEJIBHBIX MICITYKOB (N = 225); 2 — OJAMHOYHBIN CUTHAJ HJIH [[BA ITOCJICIOBATEIBHBIX
menuka (n = 62). Hanmune BHYTPUBHOBOH M3MEHYHMBOCTH OBLIO ITPOBEPEHO Ha
BbIOOpKaxX A. loricatus, A. cf. laevis 1 u A. cf. laevis 11. [Iyi1 OUCHKN CUTYaTUBHON
M3MEHYMBOCTH aKyCTHYE€CKON aKTHBHOCTH 3aITUCh IIPOBOJIMIIACH KaK B TPYIIaX caM-
LIOB U CaMOK, TaK W OJAMHOYHBIX CaMIIOB. /Il OLIEHKH PEaKLUK CaMIIOB Ha I'eTOpo-
crieupUIHBIX CAMOK ITPOBEJCHBI CEPUH IKCIIEPUMEHTOB C MOJICA)KUBAHUEM CAMOK
A. pipiens k camuam A. cf. laevis 1.

KonnuecTBo 1IETYKOB B CEPUU BapbUPYET KaK Y pa3sHbIX BUJOB, a TaK M BHYTPU
BUIOB: A. pipiens — ot 3 1o 6 (4.0 = 0.8), 4. loricatus — 3-8 (5.0 = 1.1); 4. cf.
laevis 1 — 4-7 (4.9 £ 0.7) u A. cf. laevis 1 ¢ moncaxxuBanuem camku A. pipiens —
4-15 (7.9 £ 2.7), A. cf. laevis I — 3-7 (4.5 = 0.8).

Haubomnbiree unciio menkoB B cepun (10 15) HaOI0IaI0Ch B CUTYAIUH C TOJ-
CaKUBaHUEM CaMKH A. pipiens x camiy A. cf. laevis 1, 4To CBUIETENBCTBYET O BO3-
MOYKHOCTH MEXKBHI0BOTO B3aUMOJICHCTBHS T€KKOHOB.

Jlnst GONBIIMHCTBA BUAOB 3TOTO POAA XapaKTEPHO YBEIMYEHUE HMHTEPBAJIOB
MEX/y CHTHaJaMHu K KOHIy cepuH, ogHako juisi A. cf. laevis 11 nu3 ®epranckoit no-
JIMHBI, HAaMU 3a()UKCHpOBaHa OOpaTHasi CUTyalus, MHTEPBAJIbl MEXy CUTHAJIAMH
YMEHBIIAETCSI K KOHILY CEpUH.

CTpyKTypa aKyCTHUECKHX CHTHAJOB T'€KKOHOB popa Alsophylax nocrarou-
HO TpocTa U OIHO00pa3Ha, COCTOUT U3 TPEX THIOB CUrHaioB. OJHAKO YacTOTHO-
BpPEMEHHBIC TTapaMeTphl 3BYKOB IMO3BOJLSIIOT TOYHO HMJCHTH(UIMPOBATH BHUJIOBYIO
MIPUHA/UICKHOCTh B ATOH IpyIine reKKoHOB. Kpome Toro, Ha OCHOBE 3alucH cepuid
TePPUTOPUATIBHO-OPAYHbBIX CHTHAJIOB CaMIIOB MOTYT OBITh pa3paboTaHbl METOAUKU
yuera 5TuX BUJI0B. [IpoBeieHHbIe HAMHU MT0JIEBBIE SKCIIEPUMEHTBI [T0Ka3alH, 4TO MPU
MIPOUTPBIBAHUH 3aIIMCU KOHCTICHM(DHUKOB, CaMIlbl pearupoBaii U HaUMHAIH IIPOSIB-
JISITh aKyCTUYECKYIO0 aKTHBHOCTb.

YCTHbIV Joknag
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BUBPALUMOHHAA OPUEHTALIUA NMECYAHBIX YOABYUKOB

J1.C. LECTAKOB

MHcTuTyT Nnpobnem nepegaym nHdopmMaumm umexmn A. A. Xapkesnya PAH, Mockea;
zicrona@yandex.ru

The use of substrate vibrations in orientation of sand boas

L.S. Shestakov

A.A. Kharkevich Institute for Information Transmission Problems of the Russian Academy
of Sciences; 127051 Moscow, Bolshoi Karetny per. 19-1; zicrona@yandex.ru

Snakes use different orientation mechanisms when searching for a sexual partner, potential
prey and avoiding predators. The largest part of the works is devoted to the infrared sensitivity
of snakes and visual orientation. However, sand boa can move and hunt not only on the
surface of the soil, but also under a layer of sand. In the thickness of the soil, other sensory
mechanisms are used than thermoreception or vision. One of these mechanisms is the
vibrational vibrations of the substrate. It is shown that artificial vibration stimuli significantly
affect the search activity of sand boa compared to the control (no stimulus). The stimuli were
attractive for Eryx miliaris, E. colubrinus, E. tataricus and Gongylophis conicus. Significant
differences in control and stimulation in all species suggest that vibrations may be important
for orientation in different substrates.

3MeH UCTIONB3YIOT pa3Hble MEXaHU3MBI OPUEHTAINU B IPOCTPAHCTBE, IIPHU I10-
WCKE MapTHEepa, MOTCHIMAIbHON >KEpTBbI M M30eTaHWu XHUITHHKOB. Haumbombmras
4acTh paboT MOCBsIIEHa WH(PPAKPACHON UYBCTBUTEIBHOCTH 3MEH M 3pUTEIBHON
opueHTarmu. OHAKO MECYAHBIE YNABUYMKH MOTYT IIEPEMEIIAThCS U OXOTHTHCS HE
TOJIBKO HA IMOBEPXHOCTH IOYBBI, HO U B TOJIIE ITeCKa. B Tomiie rpyHTa UCIIONb3Y-
I0TCSI HHbIE CEHCOPHBIE MEXaHN3MbI, HEKEITH TepMopenennus win 3peane. OnuH u3
TaKUX MEXaHU3MOB — BHOpAIOHHBIE KoeOanus cyocTpara. [lokazaHo, 9To HCKyc-
CTBEHHbIEC BUOPAIIMOHHBIE CTUMYJIBI IOCTOBEPHO BIIUSIIOT Ha ABUTATEIBHYTO M TIOUC-
KOBYIO aKTUBHOCTH IO CPaBHEHMIO C KOHTPOJIEM (OTCyTCTBHE cTuMyna). [lis cTu-
MYJISIIAN UCTIoNb30Banu BuOpocter Bruel & Kjaer 4810 ¢ ycunmurenem curHana u
MeTainmaeckue mapsl BecoM 20, 40 u 60 rpamMM. B kadecTBe cTUMyIa HCIIONB30Ba-
JIM MOZIEJIbHBINA CUTHAJI, CO3/1aHHBIN HAa OCHOBE 3allUCEl epeMEICHNS IOTEHUab-
HOM >KepTBbI (MBIIIN) TIO TeCKy. [l perucTpanuy CUrHaaoB IPUMEHSITH JTa3epPHBINA
Bubpometp PDV 100 (Polytec, Germany). CTUMyITBI OBUTH TPUBIIEKATEIHHBIMHE IS
Eryx miliaris, E. colubrinus, E. tataricus u Gongylophis conicus.

B menom peaknnu Ha BUOpanny OBUTH CXOAHBIMH. BONBITMHCTBO 3MeH JeMOH-
CTPHPOBAJIN BBIPAKEHHOE TIOMCKOBOE ITOBEACHHE B OTBET HA MOJICTIbHBIE CTUMYIIBI, &
HMMEHHO JBIKEHUE B CTOPOHY CTUMYJIA, INTUTEIEHOE 00CIIEI0BAaHUE CTUMYIIA, aTaka.
OOHapy>keHbI Pa3IU4Hs B YaCTOTE HEKOTOPBIX PEAKIIUI Ha CTUMYI MEXKTy CaMIlaMy
u camkamu. CaMKH B J[Ba pas3a dalle MOJHOCTBI0 oOcienoBanmy ctuMyi. CaMmIlsl B
OCHOBHOM TIPaKTHYECKH Cpa3y YXOAWIM OT MCTOYHHMKA BHOpALUM, HE OOHApYKUB
TaM IHUIIEBOr0 00beKTa. Jl0CTOBEpHbIE PA3IHUMs B KOHTPOJIE U IPH CTUMYJISILINN Y
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BCEX BHJIOB TOBOPST O TOM, YTO BUOpALMK MOTYT UMETh 3HaUCHUE TP OPUSHTALIMN
B IUIOTHBIX cyOcTpaTax.

YCTHbIV oknag

METABOJIOMUKA OTBETA CUBUPCKOW NATYLWKU (RANA
AMURENSIS) HA AHOKCUIO

C.B. LULEXOBLIOB"?*, H.A. BYJIAXOBA"3, 10.11. LEHTANNOBUNY*,
E.A. BENIEHLOBA*S, I1.B. AHbLLUOJNE?, E.H. MELLEPAKOBA', .1. BEPMAH

"MHctutyT Buonoruyeckux Mpobnem Cesepa ABO PAH, Maragah;
*shekhovtsov.s.v@gmail.com

2WHeTuTyT LnTonorum n Menetnkn CO PAH, HoBocnGupck
SHaumoHanbHbIN nccrenoBaTenbckmin TOMCKUIN rocyaapCTBEHHBIV YHUBEPCUTET
‘“MexayHapogHbin Tomorpaduueckuii Lientp CO PAH, HoBocnbupck
SHoBoCMOBMPCKMIA rocyaapCTBEHHbIA YHUBEPCUTET

Metabolome of the Siberian wood frog (Rana amurensis) under anoxia

S.V. Shekhovtsov'?*, N.A. Bulakhova'?, Y.P. Tsentalovich*, E A. Zelentsova*®,

L.V. Yanshole*, E.N. Meshcheryakova’, D.l. Berman'

"Institute of Biological Problems of the North; 685000 Magadan, Portovaya str. 18;
*shekhovtsov.s.v@gmail.com

2Institute of Cytology and Genetics SB RAS, 630090, Novosibirsk, ak. Lavrentieva str. 10
3Tomsk State University; 634050 Tomsk, Lenin pr. 36

“International Tomography Center SB RAS, 630090 Novosibirsk, Institutskaya str. 3a
*Novosibirsk State University, 630090 Novosibirsk, Pirogova str. 1

The Siberian wood frog, Rana amurensis, is a recently discovered example of extreme
hypoxia tolerance that is able to survive several months without oxygen. We studied
metabolomic profiles of heart and liver of R. amurensis exposed to 17 days of extreme
hypoxia. Without oxygen, the studied tissues experience considerable stress with a drastic
decrease of ATP, phosphocreatine, and NAD+ concentrations, with increased concentrations
of AMP, creatine, and NADH. Heart and liver switched to different pathways of glycolysis
with differential accumulation of lactate, alanine, succinate. We also detected 2,3-butanediol
and hypothesize that it also acts as an end product of glycolysis, which is the first time it is
reported in vertebrates. All this was accompanied by significant decrease in aspartate levels.
We also observed statistically significant changes in concentrations of certain osmolytes and
choline-related compounds: sarcosine, taurine, choline, phosphocholine, glycerophospho-
choline, serine-phosphoethanolamine, and glutathione. Low succinate/fumarate ratio and
high glutathione levels indicate adaptations to reoxygenation stress. Our data suggest that
maintenance of the ATP/ADP pool is not required for survival of R. amurensis, in contrast
to anoxia-tolerant turtles.

Cubupckast nsrymka (Rana amurensis) — OJUH U3 IUPOKO PaCIpOCTPaHEH-

HBIX M MacCOBBIX BHJOB aM(puOMi Ha 3HauuTeNbHOIM yacTu CeBepHOW A3uu. DTOT
BU/JI HE MEPEHOCUT JTUTETLHOTO OXJaXKIeHUsI HUxKe —2.5 °C, U OITOMY HE MOXKET
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3UMOBATh Ha Cyllle, a JIMIIb B HEMpoMep3arolux BojoeMax. OfQHAKO /Uil MHOTHX
Tepputopuii CeBepHO A3MHU XapaKTepHa «3aMOPHOCTB)» 03ep — KaracTpoduue-
CKO€ IaJIeHHe KOHLEHTPAIMK KUCIOpo/a 3UMoi. bbel1o nokasaHo, 4To copep:kaHue
KHCJIOPO/Ia B MECTaX 3MMOBKH CHOMPCKOI Jirymky najgaer 10 0-2.1 mr/n, He BbI-
3BIBasi KX MacCoOBOi rudenu. B mabopaTopHbIX 3KcIiepuMeHTax R. amurensis okasza-
Jlach COCOOHA CyIIecTBOBaTh 70 97 JAHEH B repMETHYECKH 3aKPHITHIX HEOONIBIINX
EMKOCTSIX C BOJIOW B YCIIOBHSIX ITOYTH MOJHOM aHOKcHU (MeHee 0.2 M/ KHCIopoa)
npu temmneparype 2-3 °C, coxpaHsisi CHOCOOHOCTb pearupoBaTh Ha BHEIIHUE pa3-
napaxkutend. Takum 00pa3oM, 3TOT BUJ UMEET TaKylo K€ YCTOWYHBOCTh K aHOKCUH,
KaK ¥ CaMble TOJIEPAHTHBIC PHIOBI M BOJHBIC Yeperaxu.

B nannoii pabore ObuIa MpEANPUHSTA MONBITKA M3yYUTh METa0OJIOMHBIA OT-
BET CHOMPCKOM JISATYIIKKA HA DKCTPEMalbHYIO rurokcuro merogom 1H-NMR. s
YeThIpeX MPOAHAIM3UPOBAHHBIX BBIOOPOK (Cep/iie ¥ NeYeHb ISl ONBITHBIX M KOH-
TPOJILHBIX JISTYIIEK, KaXK/1ast U3 NapTuil BKJIo4asia B ceOs 1o mecTh 0cobeil) Mbl 11o-
JIYYMIIM KOJIMYECTBEHHBIE IaHHbIe JuIsl 54 MeTaboiauToB. [TokazaHo, 4TO B THIIOKCUH
xonmyecTBo ATP nocToBepHO CHIbKaeTcs B cpeHeM B 4.5 pa3 B cepalie U B 3.5 — B
TMICYCHU, P 9TOM KostndecTBO AM® yBenmuuuBaeTcst MpuOIM3UTENHHO B 3.5 1 8 pas,
COOTBETCTBEHHO. 3MeHenue konndectBa AJlD He sBIAETCS CTATUCTUYECKH AOCTO-
BepHBIM. [IpoyKThI lerpafgayy MypruHOB, KCAHTUH M TUIIOKCAHTHH, OOHAPYKEHBI
He ObUIH, KaK M MpoYne a30THCThle ocHOBaHMsA. B mape docdokpearnH-kpeatnn
OBUTM OTMEYEHBI CXOJHBIE pa3NIMyus: KOJIM4ecTBO (ocokpearnHa yMEHbIIAIOCh
B 2.4 1 6.3 pa3 B cepAlie U NEUYEHH, KOTMUECTBO KPEaTHHA yBEJIUUNBAIOCH B 1.2 11 2
pasa, coorBeTcTBeHHO. Halmonarorest kpaiiHe 3aMeTHbIC U3MEHEHHS B KOJINYECTBE
NAD+ u NADH. KoHnentpanus nepBoro yMeHbIIaeTCsl B OJITOPA pa3a B CepALe
u B 8.5 pa3 B meueHu, BTOPOro — BBIpAcTaeT B 17 pa3 B cepAlie U NPaKTHUECKU He
MEHSIeTCS B IIEYCHH.

KoHreHnTpanust cBOOOIHOI TIIIOKO3bI B OpraHax Oblla BHICOKOH M B OIBITE, U B
KOHTpOJIE. B yCIIOBUSIX TMIOKCUU CpeHSIsI KOHLEHTPALHsl [TIFOKO3bl B TIEYEHU BBI-
pocina B 1.8 pa3. B cepuiie ObIIO TaK)ke OTMEYCHO YBEIIMUCHUE KOHIICHTPAIUH TITFO-
KO3bI (B IIOJITOpA pasa), OAHAKO ITH pa3Inyus ObUIN CTATUCTUUECKU HEJJOCTOBEPHbI-
MU H3-32 BBICOKOW M3MeH4YMBOCTH. KonmuecTBa JeTeKTUpYeMOro mnupyBara ObLIn
HUYTOXKHBIMU. KOHIIEHTpanus JlakTaTa B YCIOBUSIX TMIIOKCHU BBIPOCHIA MOYTH B 6
pa3 B cepaiie u B 10 pa3 — B neueHu. M3 wieHos nukia Kpedca Obun yCcTaHOBIICHBI
KOHIICHTPAIMU IS TpeX: CyKIHaTa, pymapara u untpara. KoHueHrpauuu uurpara
B YCJIOBUSIX THIIOKCUM JOCTOBEPHO HE U3MEHMINCH. KomnuecTBO CyKInHaTa yBelu-
YUJIOCh B CPEIHEM IIOYTH B MSATh pa3 U B CepAle, U B rnedyeHu. [Ipu 3ToM KOHIIeH-
Tpalys IMTpaTa He U3MEHMIach JocToBepHO. KommuecTBo (hymapara B cepiue He
HU3MEHWIIOCh, B TIEYEHN — YMEHBIIMIIOCH B 3.5 pasa.

boinn ycraHoBieHbl KOHIIEHTpauu At 14 u3 20 mpoTenHOTeHHbIX aMUHOKHUC-
J10T. Tax KaKk MUK [IMIKMHA COBNAAAN C MUKOM INIUIEPUHA, KOJIMUECTBO INIMIIMHA B yC-
JIOBUSIX TUIIOKCUU HE MOTJIO OBITh YCTaHOBJICHO; TUKH JUISl OCTAJIBHBIX MSTH AMUHO-
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KHCJIOT He ObUIM 3aMCUCHBI HU B OIBITE, HU B KOHTpouie. st 13 u3 14 aMmuHOKUCIIOT
KOHLICHTPAIIMH B YCIIOBHSX TUIIOKCHU YBEIMYUBAIUCH, IPUYEM HAUOOJICC CHIBHO
9TH pa3ndus OBUIH BBIPAXKCHBI B IIEYCHU. TONBKO JUIsl acraprara KOHIICHTPAIUH B
YCIJIOBUSIX TUITOKCHUH AN [0 CPABHEHUIO C KOHTPOJIEM.

W3 Hanbosiee BBIPAKCHHBIX OTJIMYHUI CIEAYST OTMETHUThH OOJIBIIUC KOJHUYCCTBA
IMIepuHa U 2,3-0yTaHarolIa B CEPALIC U TICYCHHU JIATYIICK, HAXOISIIIUXCS B COCTOSI-
HUU aHOKCHH, TIPY TIOJTHOM OTCYTCTBHM UX B KOHTpoJie. M B reueHu, u B cepaLe J10-
CTOBEPHO YBEJIMYMBAETCS KOHLIEHTpalus capko3uHa. KoHlleHTpanuu TaypuHa cTa-
THUCTUYECKHU IOCTOBEPHO YMEHbBIIIAETCA B IEUeHU. B cep/ilie oTMeueHo J0CTOBEpHOE
yBeJIMUYEHHUE KoinruecTBa N-alleTUIIKapHUTHHA, XOTS KOJIMYEeCTBa ero KpaiiHe MaJibl.
B o0oux opranax mamaet KOHIICHTpauus riuiepodocdoxoinna u cepuH-pocdor-
taHoiamuHa. KonmmuecTBo ocdoxonrHa pacTeT B Cepile U majgact B neucHu. KoH-
LIEHTpalMsl XOJIMHA B CEpJille YBEIMUMBACTCS, B IIeueHU He MeHsieTcs. KoinuuecTtBo
[JIyTaTUOHA B TMEUYEHU YBEJIIMYWIOCh B CpeHEM B 2.5 pa3 B yCIIOBUSIX aHOKCUU. B
Cep/Iiie KOHIICHTPAIIKs ATOTO BEIIeCTBAa ObLjIa BRICOKOW M ITPH HOPMOKCHH (TIpUMEp-
HO paBHasi TAKOBOH B MEUEHU MPU TMIIOKCUH), TIPU TUTIOKCUU KOJIMYECTBO TIIyTaTh-
OHA HE U3MEHUJIOCH.

MOKHO 3aKJIFOUYHTh, YTO Y CHUOMPCKOH JIATYIIKH B YCIIOBHSX QHOKCHH IPOHUC-
XOIIUT IIMKOJIU3 C 00pa30BaHUCM B KaYeCTBE OKOHYATCIILHBIX MPOIYKTOB JIAKTATa U
anaHuHa, a ki Kpebca ocTaHaBIMBACTCS ¢ HAKOIUICHHUEM CYKIIMHATA, YTO CXOIHO
¢ OMOXMMHUECH OTBETA y MPOYUX YCTOWYHMBBIX TETPAIo/l. Ba)KHBIM OTJIHYUEM SBIISCT-
Csl CHHTE3 IIIHIIEpUHA U 2,3-0yTaHanoma, BO3MOXKHO, /Uit Bo3Bpara NAD+ B kieTou-
HBII UK JJTs HY)KI pa3IHYHBIX Peakuil. [THIeprH MIUPOKO U3BECTCH KaK KPUO- U
OCMOIIPOTEKTOP; MMO-BUIMMOMY, ITyTh €ro OMOCHHTE3a TaKkkKe UuMeeT (DYHKIHUIO 3a-
LIUTHI OT THIIOKCHH.

YCTHbIV Joknag

288



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

MOP®OMETPUYECKAA XAPAKTEPUCTUKA
MOHIOJIbCKOU XXABbl, STRAUCHBUFO RADDEI (ANURA,
AMPHIBIA), B OXXHOM NMPUBAUKATIBE

Nn.A. 3NMOBA™, N.A. NEPEPBA?

'«3anosegHoe Mpubaiikanbe», NpkyTck; *lepova88@mail.ru
2MpkyTCKuiA rOCYapCTBEHHbIN YHUBEPCUTET

Morphometric characteristics of Mongolian toad, Strauchbufo raddei (Anura,
Amphibia) in the South of Baikal Region

L.A. Epova'™, P.A. Pererva?

"Western Baikal Protected Areas, 664050 Irkutsk, Baikalskaya str., 291B; *lepova88@mail.ru
2Irkutsk State University, 664003 Irkutsk, Karl Marx str. 1

We studied the morphometric parameters of 373 individuals of Strauchbufo raddei from the
populations of the eastern (51° 59’ N; 106° 36’ E) and western (52° 55" — 53° 03’ N; 106°
37" — 106° 58’ E) watersides of Lake Baikal. The populations of the Olkhon region and the
Olkhon Island (west waterside) have a distinct sexual dimorphism: females are larger than
males, and males have larger limbs (p < 0.01). Statistically significant differences between
males and females of the population of S. raddei from the locality on the Selenga River (east
waterside) were revealed only in body length and 4 morphometric ratios (p < 0.05). Analysis
of the interpopulation variability showed that individuals of all investigated populations have
statistically significant differences in 9 mensural parameters and 11 morphometric ratios (p
< 0.01). The males and females from the populations of the western waterside are larger
than the males and females from the eastern waterside of Lake Baikal.

[To roxuOMY IIpnbaiikaipio MPOXOIUT CEBEpHAs TPAHUIIA apeala MOHTOIbCKOM
*kaobl, Strauchbufo raddei (Strauch, 1876) (Illenmnaa, 2013). B TIpuonsxoHbe u Ha
octpoBe OIpXOH OOMTAIOT JITMTEIBHOE BPEMS N30JMPOBAHHBIE OT OCHOBHOTO ape-
ana momynsauy Buaa: crenu ONbXOHA | 3amagHOro modepexps baiikana — mwo-
LIEHOBBIM PENHKT, a ocTpoBe OIBXOH OTAETHMIICS OT MaTepHKa MPEIAIOIOKUTETIHHO
B sorelcTonieHe (Jlursunos, 1977; llenuna, 2013). M3yderne mopdoornueckux
0COOEHHOCTEH TaKMX MOMYIANNI MpeacTaBisieT ocoObrid naTepec. Llens coobme-
HUS — MPEJCTABUTH XapaKTEPUCTHKY MOP(HOMETPUIECKIX MTapaMeTPOB MOIYIISIIIAN
S. raddei 3anagnoro modepexns FOxHoro baiikana u CpaBHUTH MX C TTOKAa3aTeIsIMU
TIOTYJISIIANA BUIa BOCTOYHOTO TTOOEPEXKBsI.

Martepuaisl 1 METOIbl. MaTepuaiom AJist NCCIeIOBAHMSI TIOCTYKuin 373 B3poc-
ne1x ocobu (150 camok u 223 camiia) MOHTOJIBCKOH a0Obl, COOPaHHBIX B BECEHHE-
netanit epuon 2019-2021 rr. Ha Tpex KIOYEeBBIX ydacTkax: ocTpoB OmbxoH (53°
03’ N; 106° 58’ E), Ilpuonbxonne (52° 55’ N; 106° 37 E) (3amamHoe modepexbe
Baiikama, UpkyTtckast o6nactb) u 6acceiin p. Cenenru (51° 59° N; 106° 36° E) (Boc-
ToyHOe mobepexne baiikama, pecnybnuka Bypsrus). Mcnons3oBaHbl criemyromue
11 mpomepoB ([apesckuii, 1967; bannukoB u ap. 1977): L. (longitudo corporis),
L. branch. (longitudo brachialis), L. antbr. (longitudo antebrachius), F. (longitudo
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femoris), T. (longitudo tibiae), t. (longitudo pedis), L. c. (longitudo capitis), Lt. c.
(latitudo capitis), D. r. o. (distantia rostri-oculi), L. par. (longitudo parotide), Lt.
par. (latitudo parotide). Ha ocHOBaHMH 3THX JIMHCHHBIX OKA3aTEJICH pacCUUTAHBI
18 unpmekcoB npomnopiuoHansHoctu: L. br. /L., L. antbr. /L., F. /L, F./T.,L./T.,
T./L,t./L,L./(F+T),L./L.c,L.c./L,L.c./Lt.c.,L.c./D.r.o.,Lt.c./L.,
Lt.c./F,D.r.o./L,L./D.r.o.,L.c./L. par, Lt. pr. / L. par. ([Tucaneu, 2002;
Jlama, 2006). Craructiueckasi 00pab0OTKa OCYIIECTBIICHA C UCIIOJIE30BAHUEM IIPO-
rpamm Statistica for Windows 8.0 u MS Excel, Access 2010. [lns BbIsIBI€HUS 10-
CTOBEPHBIX ITOJIOBBIX M MEKIOMYJISIIIMOHHBIX Pa3JIMUMid B BEIOOPKAX MCIIOJIB30BAIIN
napaMmeTpudeckuil t-kputepuil u Henapamerpuueckuit U-tect Manna-YutHu. s
OILICHKU Pa3Iuuuii MOP(OIOTUN MEXKIy MOMYJISIUSIMU MPUMCHSITH KAaHOHHYCCKUI
JTUCKPUMUHAHTHBIN aHAJIH3.

Pesynbrarel u obcyxnenne. B BeiOopke u3 nomyisiiun octposa. ONbXoH (3a-
najHoe modepexbe) umHa Tena camok (n = 11) cocraBwia (81.02 £ 0.84) (lim
75.6-84.6) MM, camiioB (n = 22) — (73.60 + 0.79) (lim 65.5-81.3) MM, B BEIOOpKE
n3 nonyssinuu [Iprosnexonss (3anaaHoe nodepexne) JuMHa Texa camok (n = 120)
— (69.5 0 £ 0.63) (lim 57.2-88.1) mm, camioB (n = 165) — (67.04 £ 0.47) (lim
54.7-84.5) mm, B nonyssiuuu 6acceitna p. Cenenru (BocTouHoe 1o0epeskbe) ArHa
Tena camok (n = 19) — (66.60 + 1.41) (lim 54.1-81.3) mwm, camioB (n = 165) —
(61.10 £ 0.63) (lim 49.0-69.0) Mm.

MexronoBasi ©3MEHYMBOCTh. AHAJIU3 MOJYYEHHBIX PE3YJIbTaTOB BBISBUII, YTO
JUISl BBIOOPOK M3 TMOIYJISILUHA 3aMa/THOr0 MoOEpekKbsi XapaKTepeH Pe3KO BBhIPaXKeH-
HBIH 10JI0BOM uMop¢u3M. Bo Bcex mcciaeaoBaHHBIX HMOMYISIMAX CAMKU TPEBOC-
XOJISIT CaMIIOB IO CpeiHel M MakcuMalibHO# jnHe Tena (p < 0.01). B nomynsiiun
[TpronbxoHbst y caMOK OoJIbIlie UIMHA ¥ [IMPUHA TOJIOBBI M Maparuji, HO MEHBIIIE
JUIMHA TIPEJIICUbs U JJTUHA CTOIBI, 4eM y camiioB (p < 0.01). OTMedeHsI 10CTOBEp-
HBIC TIOJIOBBIC PA3NIUYMs 110 Clieayromum uaaekcam: L. br. /L., L. antbr. /L., F. /L.,
L./T,T./L,t./L,L./(F+T),L.c./Lt.c,Lt.c./F,D.r.o./L,L./D.1.0.,,L.c.
/ L. par., Lt. par. / L. par. (p <0.01). B nomynsuuu octposa OJIbX0OH IIIUPHHA TOJIOBBI,
JUIMHA 1 IIMPHMHA NapaTH] y caMok Oonbiie, yeM y camios (p < 0,01). Beissienst
OTINYHSA 10 cienyrommm uraekcam: L. br. /L., L. antbr. /L., F. /L., L./ T., T./ L.,
t./L,L./(F+T),L./L.c,L.c./L,L.c./Lt.c,Lt.c./F,D.r.0./L,L./D.r.
0., L.c./L. par, Lt. par. / L. par. (p < 0.01). B BeIOOpKE U3 MOMYJISIIIMA BOCTOYHOTO
nodepexbst baiikana mosoBoi AuMopdr3M MeHee BBIPaKEH: JJ0CTOBEPHBIC OTIINYHS
MEXy CaMLIaMH U CAMKaMH BBISIBIICHBI TOJIBKO TI0 JUTHHE TeJla M YeThIPEM HHIEKCaM
nponopuuonansHocty (L. antbr. /L., L. / (F4+T.),L./L.c.,L.c./L.) (p <0.05).

MexromnyIssiMoHHas U3MEHYMBOCTh. KaHOHMYECKHUI JMCKPUMUHAHTHBIN aHa-
JIM3 COBOKYNMHOCTH 11 JIMHEHHBIX IapaMeTpoB IOKa3ajl HAJIWYHe BBICOKOH MEX-
nomyssiironHoi m3menunBocTH (Wilks” Lambda: 0.18, p < 0.000001). ITpu 3tom
Haubosee AMCTaHIIMPOBAHBI JPYT OT JIpyra MOy siuuu S. raddei BOCTOYHOTO U 3a-
najiHoro nobepexuit baiikana. Mexay camuamu ¥ caMKaMH BOCTOYHOTO U 3araj-
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HOro modepexbsi balikaiia BBISBICHBI 3HAYMMBIC PAa3JIMYMs 110 JCBITH JTHHCHHBIM
mokazarensim (L., L. antbr., F., T., t., Lt. c., D. 1. 0., L. par., Lt. par.) u 11 uanexcam (L.
br./L,F/L,L/T,T./L,L./(F+T), L. /L. c,L.c./L,L.c./Lt.c,L.c./D.
r.o,Lt.c./L.,Lt.c./F,L.c./L.par.). Camipl u camku nomyJsiiuii [IpuoabXxoHbs
u octpoBa OJIBXOH Pa3IUYAIOTCs MEXKITy OO0 MO0 BOCHMH JIMHCHHBIM MapaMeTpam
(L., L. antbr., F., T, t., Lt. c., D. r. 0., L. par.) u cemu unnexcam (L. / L. c., L. c./
L,Ltc./L,D.r.o./L,L./D.ro.,L.c./L. par, Lt. par. / L. par.). B cpeanem
CaMIIbl ¥ CAMKH TIOMYJISIIUU 0CTpoBa OJIbXOH KPYITHEE, [0 CPABHEHHIO C CaMIlaMH U
caMKaM¥ U3 IByX Jpyrux nomyisiuuii (p < 0.05), oqHako camble KpynHble camka (L.
= 88.1 mm) u camen (L. = 84.5 mm) omioBnensl B nonyssinuu [Ipuonsxonss. Hau-
MCHBIIIUMH pa3MepaMHu Telia 00J1a1at0T 0COOU BOCTOYHOM MOITYJISIIIAH.

YCTHbIV oknag

PEBU3NA ABYX NCAMMOBUOHTHbIX BUAOB POOA
OLIGODON FITZINGER, 1826 (SQUAMATA: COLUBRIDAE)
U3 KOXXKHOITO BbLETHAMA C KOMMEHTAPUAMWU O
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Arevision of two psammophilous kukri snake species, genus Oligodon Fitzinger, 1826
(Squamata: Colubridae), from southern Viethnam with comments on the taxonomic
importance of hemipenial structures
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The morphological characteristics of the copulative organs traditionally play a significant role in
the taxonomy of snakes (Cope, 1895). However, there is no standard technique for preparation
and description of snake hemipenial structures (Myers, Cadle, 2003). The genus Oligodon is
one of the most complex groups in the Colubridae family. Largely based on the hemipenial
morphology M. Smith divided the genus Oligodon into seven major species groups (Smith,
1943). He also noted that O. macrurus Angel, 1927 described from sand dunes of southern
Vietnam is characterized by long forked hemipenes. In 2015 another psammophilous Oligodon
species was described from southern Vietham — O. arenarius Vassilieva, 2015. Itis generally
similar to O. macrurus but differs from the latter species by having unforked hemipenes and
also in a number of pholidosis features (Vassilieva, 2015). We analyzed morphological and
molecular data for 15 specimens of O. macrurus and 9 specimens of O. arenarius. The phylo-
genetic analysis was based on the study of two fragments of mitochondrial DNA genes (12S to
16S rRNA fragment with a total length up to 2013 b.p. and cytochrome b gene with total length
up to 1093 b.p.). We used the data of morphometry, pholidosis, coloration, and hemipenes
structure for multivariate morphological analysis. The molecular analysis revealed that O. are-
narius is paraphyletic with respect to O. macrurus and these two species demonstrate a very
shallow genetic differentiation (p-distances for cytochrome b gene < 0.5 %). The morphology
of the copulatory organs of O. arenarius was found to be also identical to that of O. macrurus:
both species are characterized by long forked hemipenes with papillae; the conflict with the
previously published data on O. arenarius (Vassilieva, 2015) is likely explained by the fact that
in the original description of this species the organs were just partially everted. Nevertheless,
our analyses confirm the presence of statistically significant differences between O. macrurus
and O. arenarius mainly in the tail length and the number of ventral and subcaudal scales.
Due to the presence of shallow genetic divergence along with stable morphological differenc-
es and allpatric distribution pattern we propose to consider O. arenarius as a subspecies of
O. macrurus. The study was carried out with support from the Russian Science Foundation
(RSF grant 19-14-00050).

OcobeHHOCTH MOP(OIOT U KOIY/ISITUBHBIX OPraHOB TPAJAUIIMOHHO UTPAIOT 3HA-
YUTEIBHYIO poJib B cucTemMaruke 3meit (Cope, 1895). Tem He MeHee, oOenpuHATasS
CTaHAapTHAs METOAMKA IPEHIapUPOBAHNS KOMYIATHBHBIX OPTaHOB 3MEH OTCYTCTBY-
€T, U TIOTOMY JTaHHBIC, MTOJYYCHHBIC Pa3HBIMH aBTOPAMH, 3a4acTyIO TPYIHO COIO-
craBumbl (Myers, Cadle, 2003). Pon Oligodon siBnsiercst OHOM U3 CaMbIX TAKCOHO-
MHUUECKH CIIOXKHBIX rpyni cemeiictBa Colubridae. OcHOBBIBasIiCh Mpex/ie BCEro Ha
Mop¢osoruu remurieHucoB, M. Cmut Beiaewi B coctase Oligodon ceMb OCHOBHBIX
rpymm BuaoB (Smith, 1943). B Tom uncne on otmerw, uto miust O. macrurus Angel,
1927, onrcaHHOTO M3 TIECUaHBIX TTOOEPEKUH IOKHOM yacTH BreTHama, XxapakTepHbI
JUTMHHBIE paccedeHHble reMuneHnchl. B 2015 1. Ha ocHOBaHuH psiga Mopdoorude-
CKUX MPU3HAKOB M3 I0KHOTO BheTHaMa ObUT ONMCaH HOBBIA ICAMMOOMOHTHBINA BU
O. arenarius Vassilieva, 2015, ommmuaromuiics ot O. macrurus HEPaCCCUCHHBIMH
TeMHUIICHHCAMH, a TaKkKe PsioM npu3HakoB ommmosa (Vassilieva, 2015). B nactosi-
e paboTe, UCTIONB3YS BCE JOCTYITHBIC KOJJICKIIMOHHBIC MAaTePHab, a TAKKE OpH-
THHAJBHBIN MaTeprai, coOpaHHbIH Ha fore BreTHame, MBI MCCIIeTOBAIIN MOJICKYIISAP-
HYI0 U Mop(osornueckyto AudhepeHInannio IByX IcaMMOOHOHTHBIX BUIOB pojia
Oligodon — O. arenarius n O. macrurus.
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Marepuai BKIIOUHI MOP(OIOTHUECKUE U TeHETHIECKHE JIJaHHbIe OT 15 ocobeit
O. macrurus n 9 ocobett O. arenarius co BCEro apeaiia rpyIiibl, COOpaHHBIX aBTOpa-
MHU B XOJI€ [10JIEBOH pabOThI B FOXXKHOM BheTHaMe, a TakxKe IMOJy4eHHBIX U3 I'epIieTo-
soruueckux kosuiekimii (ZMMU, ITBCZ, VMNN, BMNH, UNS, ZFMK, MNHN).
®dunorenernyeckuii aHaINU3 ObUT OCHOBAH Ha UCCIIEJOBAHNH JIBYX (PParMEHTOB MH-
toxonapuansHoi JIHK (renst 12S u 16S pPHK o0meit jymHoit 1o 2013 1. 0. u ren
nutoxpoma b muHOM 10 1093 m. 0.). s MOp(hOJIOrHUECKOro aHAJIN3a HCIIOIb30-
BaJIM CTaHJIAPTHBIE IaHHbIE MOphOoMETpHH, (OIH103a U CTPYKTYPbI TEMHUIICHHCOB.

Hamr renernyeckuid aHanus nokasan, uto O. arenarius napaduieTHdeH OT-
HocuTenbHO O. macrurus W NPAKTUYECKH HE OTIMYACTCS OT HEro I'eHETHYECKU
(p-IMcTAaHIMK IO TEHY LUTOXpoMa b MEXAy HUMH He npeBblmatoT ypoBHs 0.5 %
3aMeH). Mopdosorust KonyJasTHBHBIX opranoB O. arenarius 0Kazanach TaKKe UeH-
TUYHOH TakoBo# y O. macrurus: Uit 000MX BUJIOB XapaKTEePHBI JUIMHHBIE PacCEeUeH-
HBIE TEMHIICHUCHI C MalWLIaMU; TIPOTHBOPEYHs C OIyOJIMKOBAaHHBIMU paHee JaH-
HeiMu 1iist O. arenarius (Vassilieva, 2015) 0OBSICHSIOTCSL TEM, YTO MPU UCXOIHOM
OITMCAaHUM BUJIa OpraHbl ObUIM HE JJO KOHIA BBIIABICHBI U HE pacrpasieHsl. Hai
aHaJM3 TMOATBEPXK/IACT HAJIMYUE CTAaTUCTUYECKH JIOCTOBEPHBIX Pa3lIMuUil MEXIY
O. macrurus u O. arenarius TP 110 JUTAHE XBOCTA ¥ YUCITY OPIOIIHBIX U ITOAXBO-
CTOBBIX IIMTKOB. BBUay Hannums ycTOHUMBBIX MOP(OJOrHYECKUX pa3IUyuuil 1pu
OTCYTCTBUM TeHeTHueckoi muddepentmanuu mexay O. macrurus u O. arenarius, a
TaKKe AJUIONATPUUECKOTO XapakTepa pacipoCcTpaHeHus AByX (GOpM, MBI IpejJiara-
eM paccmarpuBath O. arenarius B KauecTse noasuna O. macrurus.

HccnenoBanne BBINOIHEHO TP moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Joknag
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The genus Oligodon Fitzinger, 1826 is taxonomically is one of the most challenging groups
in the Colubridae family. Malcolm Smith undertook the first attempt to classify the diversity
of this group (Smith, 1943). On the basis of a number of morphological characters includ-
ing the morphology of copulatory organs, he divided Oligodon into seven major species
groups. Smith defined the O. cinereus species group as having the unforked hemipenes,
lacking spines and papillae. According to the latest data on the phylogeny of the genus
(Yushchenko, 2021, unpublished master thesis), the O. cinereus group is widely distributed
across the mainland Southeast Asia and southern China, which includes at least 16 species.
The taxonomy of O. cinereus species complex is perhaps the most confusing within the
species group. According to our data, it also includes O. cattienensis Vassilieva, Geissler,
Galoyan, Poyarkov, Van Devender et Bchme, 2013 and O. condaoensis Nguyen, Nguyen,
Le et Murphy, 2016, both recently described from southern Vietnam based on morpho-
logical characters and coloration features (Vassilieva et al., 2013; Nguyen et al., 2016).
The hemipenes of the latter two species were reported as forked, while Smith indicated
that O. cinereus has unforked hemipenis (Smith, 1943). Some papers, however, reported
O. cinereus to have deeply forked hemipenis (Wagner, 1975). In this study we assessed
the phylogenetic relationships and morphological differentiation in the O. cinereus species
complex. We analyzed molecular data for 43 individuals and morphological data for 151
individuals of different species and populations of the O. cinereus species complex from all
over its range. The phylogenetic analysis was based on two fragments of mitochondrial DNA
(12S and 16S rRNA genes with total length up to 2013 b.p., and cytochrome b gene with
total length up to 1093 b.p.). We used the data of morphometry, pholidosis, and hemipenes
structure for morphological analysis. Both molecular and morphological data indicate that
O. cinereus sensu stricto from Cambodia, O. swinhonis from Hainan and southern mainland
China, and O. tamdaoensis from northern Vietnam, previously described as subspecies of
O. cinereus, should be regarded as distinct species. At the same time, O. c. pallidocinctus
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and O. cattienensis from southern Vietnam showed no genetic or morphological differences
from O. cinereus sensu stricto from Cambodia; the only character which distinguished these
taxa is the coloration pattern. The species O. condaoensis, recently described from Con
Dao Archipelago in southern Vietnam, appears to be morphologically indistinguishable from
O. cinereus sensu stricto. Therefore we argue that the abovementioned taxa likely represent
the color morphs of O. cinereus sensu stricto and therefore should be regarded as its junior
synonyms. According to our data, all members of the O. cinereus group are characterized
by deeply forked hemipenes without spines and papillae. Further progress in understanding
the taxonomy and species delimitation within the O. cinereus species complex requires
additional integrative taxonomic studies. The study was carried out with support from the
Russian Science Foundation (RSF grant 19-14-00050).

Pon Oligodon Fitzinger, 1826 — omHa U3 caMbIX pa3HOOOPA3HBIX U CIIOKHBIX B
TaKCOHOMHMYECKOM OTHOILeHHH rpynn B cemeiictBe Colubridae, ceromHst HacuUnThHI-
Batomias He meHee 84 BumoB (Uetz et al., 2021). BriepBbie crcTeMaTH3UPOBATh Pa3-
HOOOpa3ue 3Toi rpymmsl moneitaicss M. CMUT: Ha OCHOBaHHH psiia MOpdorornie-
CKUX MIPU3HAKOB, OJHUM H3 KOTOPBIX OBIIIM OCOOCHHOCTH CTPOCHUS KOMYISATHBHOTO
ammapara, oH BeLAETII B poae Oligodon ceMb TPy BHIOB, IPU 3TOM y TPYIIIIBI
O. cinereus, CMUT OTMETHJI HaJW4YHE HEPACCEUYCHHBIX T€MHIICHUCOB, JHUIICHHBIX
mmmoB 1 mamwin (Smith, 1943). Mcxons U3 MOCHCIHUX MAHHBIX MO (PHIOTCHHUN
pona (FOmenko, 2021, nHeomy6n. maructepckas pabota), rpymmna O. cinereus sensu
lato pacripoctpaneHa ot 3amagHoi yactu MHauiickoro cyOkoHTHHEHTa 10 BocTou-
Horo MupokuTas, 30HACKOH cymm 1 OUINNIHH, U BKIIOYaeT B ce0s, O MEHBIIEH
Mepe, 16 muHui BUI0BOTO panra. TakcOHOMHUYECKH Hanbosee mpoOIeMHBIM B ATOH
rpymIe SBIsIeTcs BUAOBOH KoMIuieke O. cinereus, B KOTOPBIA CPEIH MPOINX BUIOB
ouutn O. cattienensis Vassilieva, Geissler, Galoyan, Poyarkov, Van Devender et
Bohme, 2013 u O. condaoensis Nguyen, Nguyen, Le et Murphy, 2016; o6a >tu Buga
ObUTH OTMCaHBI HEJABHO CyTy0O0 1Mo MOpP(hOJOTHYECKUM JaHHBIM, B TOM YHCIIE Ha
OCHOBaHHMHU HAJINYHS PACCEUCHHBIX TEMHUIICHUCOB, a TAK)KEe 0COOCHHOCTSIM OKPacKH
(Vassilieva et al., 2013; Nguyen et al., 2016). B HacTose pabote MbI aHATH3UPYEM
(uoreHeTHYECKNE B3aMMOCBSI3U U MOP(]OIOrHIecKy o AU PepeHIIHALIIO BHI0BO-
ro komriuiekca Oligodon cinereus 10 MOJICKYJISIPHBIM 1 MOP(OJIOTNYECKUM JaHHBIM.

Martepuan BKJIIOYWJI TEHETHYECKHE IaHHBbIe OT 43 o0co0eil pa3HBIX BHIIOB
rpyrmnel O. cinereus, a Takke MopQororndeckue naHuble miasd 151 sxzemrursipa
O. «cinereus», NOXy4eHHBIC U3 KOJUICKIINN PSAa OTECICCTBEHHBIX U 3apyOeKHBIX My-
3eeB. OuUIIOreHeTHUECKH aHann3 OblJI OCHOBAaH Ha MCCJICIOBAaHMU JBYX (pparMeH-
toB mutoxoHapuansHoi JTHK ((parment, Brimrouaromuii rersl 12S u 16S pPHK
obmeit ;ymuo# 10 2013 m.o. u reH muroxpoma b jymuoi 1o 1093 m.o.). s mop-
(otornuecKoro aHain3a UCIoJb30BaU AaHHbIe MOphoMeTpHH, HOoIHUI03a U CTPYK-
TypBI TEMUTICHHACOB.

lenernueckne 1 Mopdororuiyeckne JaHHBIE TIOKA3BIBAIOT, YTO PsiI TAKCOHOB,
paHee onucaHHbIe Kak MoaBuabl O. cinereus, a uMeHHO O. swinhonis ¢ XaiHaHs
u u3 KOxuoro Kurast u O. tamdaoensis u3 ceBepa BbeTHama, TOJDKHBI paccMaTpu-
BaThCA KaK CAMOCTOSTEIbHBIC BUABI. TumoBas Tepputopust O. cinereus HaXOAUTCS
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B Kam0oxe, mpu aTom, BeposiTHO, Beien 3a Cvutom (Smith, 1943), psn aBropos
ykas3piBaau momyisiud 13 CeBepHOM MbsHMbI KaK MPEICTABUTENEH TUITHYHBIX
O. cinereus. CTouT oTMETUTH, 4T0 Barnep (Wagner, 1975) ormeuan mis O. cinereus
HAJIMYUE PACCEUCHHBIX TEMUTIEHUCOB, OHAKO 3TOT (DaKT HE ObLI 3aMeUeH B IOCIIC-
ayromux myonukanusax. COracHO HAIUM JaHHBIM, BCE U3BECTHBIC MPEJACTaBHUTE-
J BUJOBOU rpyrmbl O. cinereus WMEIOT ITyOOKO pacCEUeHHBbIE TEMHIICHUCHI 03
mumoB u manuul. CoracHo MOJTyYEeHHBIM MOJIEKY/SIPHO-TEHETUYECKUM U MOpdho-
JIOTHYECKUM JIAHHBIM, MBI HE OOHAPYKWIIM HUKAKUX OTIHuuid mexay O. cinere-
us sensu stricto u3 Kam6omxku, a taxxke O. c. pallidocinctus n O. cattienensis w3
10KHOTO BheTHama. EJMHCTBEHHOE, YTO OTIMYAET 3TH TAKCOHBI — 3TO OKpacka:
O. cinereus sensu stricto OKpaIlieH OMHOTOHHO, B TO BpeMms Kak O. c. pallidocinctus
MMEeT TeMHBIE MONEPeUHbIe ITOJIOCHI 10 BeceMy Teny, a O. cattienensis — Xapax-
TEpHbIC KPYITHBIE MATHA HA COMHHON TOBepXHOCTH. OTMHUCaHHBINA HEABHO C OCTPO-
BoB Konmao (Nguyen et al., 2016), O. condaoensis MopdoorH4ecKd UICHTUYCH
O. cinereus sensu stricto u3 Kam6omxku. 1o Hammmm nauuev, O. c. pallidocinctus,
O. cattienensis, u, BeposaTHO, O. condaoensis, NPEACTABISIOT COOO0I IBETOBBIC MOP-
¢bur O. cinereus sensu stricto, u, CIICIOBAaTEIIbHO, JOJIKHBI PAaCCMATPUBATHCS KaK
MITaIIIMe CHHOHUMBI MOCJIEHEr0 TakcoHa. J{iis yrouneHus craryca apyrux Gpopm
rpymibl O. cinereus W ONPEICICHUS BUAOBBIX TPAHUIL TPEOYIOTCS IOMOTHUTEIbHBIE
UHTErPaTUBHbIE TAKCOHOMHYECKHE MCCIIEIOBAHMS.

Hccnenosanue BBIMOIHEHO TPH MOAJAEPKKe Poccuiickoro HaydHoro ¢omjaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).

YCTHbIV Joknag
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The colubrid genus Oligodon, or Kukri snakes, currently comprises over 84 recognized
species and is widely distributed from the Middle East to South, East and South-East Asia
(Uetz et al., 2021). Kukri snakes got their genus name Oligodon partially by a mistake,
since in the original description of the genus Fitzinger (1826) noted the absence of palatine
and pterygoid teeth in the type specimen of O. bitorquatus. Duméril et al. (1854 ) separated
some species of Oligodon which had palatine teeth, to a new genus Simotes; same as the
genus Holarchus which was established later (Cope, 1886). However, in 1923 after revising
most of the available materials on Kukri snakes, Wall (1923) concluded that both Simotes
and Holarchus should be synonymized with Oligodon, since all species actually have both
palatine and pterygoid teeth. Subsequently Smith (1943) had supported Wall's taxonomy,
and noted that the number of palatine teeth in Oligodon can vary significantly among different
species, but they never disappear completely. Recent studies indicate that some Oligodon
species actually have much wider dietary preferences than previously thought, and even
can feed on various small vertebrates like frogs, toads and lizards (Bringsee et al., 2020,
2021; Bringsge, Holden, 2021). However, no comprehensive studies on Oligodon skull
morphology were carried out since the work of Wall (1923). In this study we present the
preliminary results of a study of cranial features variation in Oligodon based on microCT data.
Our analysis included 3D reconstructions of skulls for 31 species of the genus Oligodon.
MicroCT scans were obtained using a SkyScan 1 172 desktop scanner (Bruker micro-CT,
Kontich, Belgium) equipped with a Hamamatsu 10 Mp digital camera. Specimens were
placed inside a hermetically sealed polyethylene vessel and fixed with parafilm in a vertical
position. Scans were conducted with a resolution of 3.7 um at 40 kV voltage and a current
of 250 mA, with a rotation step of 0.3°. We used oversize mode, in which three blocks of
sub-scan data were connected vertically, to obtain a general tomogram. We used Avizo
8.1 and 3D Slicer (Kikinis et al. 2014) for construction and processing of 3D-models. The
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data were obtained on several morphometric characteristics of the skull, as well as on the
number and length of maxillary teeth. The basal lineages of Oligodon are characterized
by a more gracile and elongated skull and relatively shorter maxillae (O. arnensis and
O. taeniolatus species group). Our study reveals two main trends in the evolution of the
skull in the genus Oligodon: 1 — elongation of the nasal bones, shortening of the maxillary
teeth and formation of a gradual transition from the anterior to posterior maxillary teeth
(O. ornatus, O. dorsalis — O. torquatus, and O. cinereus species groups); 2 — shortening
of the nasal bones, formation of a massive skull and a sharp increase in the length of the
posterior maxillary teeth (O. cyclurus — O. taeniatus species group). The maximal devel-
opment of the posterior maxillary teeth is recorded in species which were reported to feed
on small vertebrates, including Duttaphrynus toads Duttaphrynus and Kaloula frogs; kukri
snakes use enlarged posterior maxillary teeth for cutting the ventral surfaces of their prey
which the later eviscerate. The study was carried out with support from the Russian Science
Foundation (RSF grant 19-14-00050).

[pencraBurenu popa Oligodon — HEKpynHbIE yKeoOpasHbIE 3MEH, CIICLH-
IN3UPYIONINECS, TNIABHBIM 00pa3oM, Ha NOEIaHHUH SIUIL IPYTHX ITPECMBIKAFOIIIXCS.
Ha cerogusimunii nens pox Oligodon HacuuteiBaeT 6onee 84 BHIOB, HACEISIOIINX
paznuunble peruonsl oT Cpenneil Azuun Ha 3anajne 10 FOxuoro Kurast u 3oHackux
octpoBoB Ha Boctoke (Uetz et al., 2021). Coe HazBanue pox Oligodon nomyuunn
BO MHOTOM I10 OHIMOKE, T. K. IPH ONHCAHWY PoJia Ha BEPXHEH YEIIOCTH THIIOBOTO
sxzeminsipa O. bitorquatus He OblIIO OOHAPYX)EHO HEOHBIX M NTEPUTOUIHBIX 3y0OB
(Fitzinger, 1826). B 1854 1. Ha OCHOBaHHH TOTO, YTO y Psilia MPEACTaBUTEINCH pona
Oligodon né6HbIe 3yObI Bce-Taku OOHapyXHiHch, [{romepmis u bubpoH BblENHN-
m u3 pona Oligodon poxn Simotes (Duméril et al., 1854). AnanorndasiM o6pazom
mo3nHee ObLI BoiAeneH pox Holarchus (Cope, 1886). OmHako mocie peBu3uu 00JIb-
1Iell 4acTH Marepuaia, Ha KOTOPOM OBbLIM OCHOBAHBI BBIBOJIBI ITPE/LIECTBEHHUKOB,
B 1923 roxy Yomn mpumien K BBIBOLY O TOM, 4TO Kak Simotes, Tak u Holarchus
JIOJDKHBI OBITH CBEJICHBI B CHHOHUMBI pona Oligodon, T. K. Bce OHU B TOW WJIM MHOU
CTENeHu 00JafaroT U HEOHBIMU, U ITepuronHBIMK 3yoamu (Wall, 1923). [To3nuee
cucrema Yosuia Oblia nojyiepkaHa CMUTOM, KOTOPBIH ITOKa3all, YTO YUCIO HEOHBIX
3y0OB MOXKET CYIIECTBEHHO Pa3HUTHCS Y Pa3HBIX BHJIOB, OJHAKO IOJHOCTHIO OHU
HUKorAa He ucuesart (Smith, 1943). B mocniennee BpeMs MOSIBISICTCS Bce OOJIbIIEe
CBHJICTEJILCTB TOTO, YTO MHOTHE BHJIbI OJIMIOJIOHOB CIOCOOHBI MHUTATHCS Pa3HOO-
Opa3Hoii 100bIUCH, B TOM YHCIIC CIIOCOOHBI ITOEATh HE TOJIBKO SIHIA, HO U MEJIKUX
II03BOHOYHBIX )KMBOTHBIX, TAKUX Kak OecxBocThle aMmpubun u smepuis! (Bringsoe
et al., 2020, 2021; Bringsee, Holden, 2021). OmHako HETOCTHBIX HCCICIOBAHUI
KpaHUaJIbHOM MOP(OJIOTHH U M3MEHYMBOCTH OCTEOJIOTMYECKHUX ITPU3HAKOB Y Tpe.-
crasutenei Oligodon co BpeMeH Yoiuia MPakTHYECKH HE MPOBOIMIOCE. MBI Ipea-
CTaBJIIEM IIEPBbIC PE3YJIbTAThl UCCIICIOBAHUS 3aKOHOMEPHOCTEH 3BOJIIOLMH psizia
KpaHUAJIBHBIX ITpHU3HaKoB pona Oligodon 1o TaHHBIM KOMIBIOTEPHON MHKPOTOMO-
rpadun (microCT).

Marepuan pabotel BKIIOUMI 3D-pekoHCTpYKIMHM uepenoB 29 BUIOB poxa
Oligodon n3 xoyutexin 3oomorudeckoro mysest MI'Y, noimydeHHBIX METOIOM PEHT-
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TEHOBCKOI KOMITbIOTepHOW MUKpoToMorpaduu Ha 6aze [lajgeoHTONOrHUECKOro NH-
crutytra PAH nomomisio Tomorpaga SkyScan 1 172 (Bruker micro-CT, Kontich,
Belgium) caatkernoro 1udpooit kamepoit Hamamatsu 10 Mp. Dk3eMIUIspbl MOH-
THUPOBAJINCH B T€PMETUYHBIC ITOJUITPOITUICHOBBIE COCY/IbI, UX MOJIOKEHNE (PUKCHUPO-
BAJIOCh B BEPTHKAIBHOM MOJIOKEHUH C IIOMOLIbI0 Tapadmibma. CKaHUpOBaHHE OCY-
LIECTBISLIOCH C pasperieHreM 3.7 um npu Hanpsbkenun 40 kV u cue Toka 250 mA,
¢ rpajgycoM noBopota B 0.3°. Mbl HCHOJIB30BAIM PEXUM ISl KPYITHBIX OOBEKTOB,
B KOTOPOM TpH OJIOKa CKAHOB COBMEIIAJIMCH ISl TIOJIyYEeHUs! 00ILEeH TOMOTrpaMMBl.
Bwmecte ¢ 3D-monensimu uepernos Oligodon, noyueHHbIX ¢ pecypca MorphoSource.
org o0Iee YUCII0 aHATM3UPYEMBIX BHJOB JOCTHINIO 31. PeKOHCTPYKIHMIO MOTyUYeH-
HBIX PEHTTCHOTPaMM U JAJIbHEHNIyI0 00paboTKy 3D-Mozeneii npor3BoAMIN B ITPO-
rpamme Avizo 8.1 u 3D Slicer (Kikinis et al. 2014).

Jlnst Bcex BUJIOB OBUIH TOJTYYEHBI IaHHBIE 110 Pa3JIMYHBIM MOP(OMETPHYECKUM
XapaKTepUCTUKAM Yepera, a TAkXKe KOJIMUEeCTBY, (POpMe U JTTMHE MaKCUILISIPHBIX 3Y-
60B. CoracHo HaIKMM JJaHHBIM Oa3aibHble JTUHUK poaa Oligodon (TpymIibl BUIOB
O. arnensis u O. taeniolatus) XxapakTepU3yrOTCs OOJIEe IPAIMIIBHBIM U BBITSIHYTHIM
YeperoM M OTHOCHTENIBHO 0oJjiee KOPOTKMMH MakchiulaMH. OTMEUeHO CXOJCTBO
KpaHUAJIBHBIX CTPYKTYP Yy OJIM3KOPOJCTBEHHBIX BUIOB 1 BUJIOBBIX rpymn Oligodon.
B sBomonuu yepena npeacrasureneit pona Oligodon HaMeyaroTcst 1B€ OCHOBHBIC
TeHJCHIMH: | — y/UIMHEHNE HOCOBBIX KOCTEH M ()OPMUPOBAHHE BBITSHYTOIO PhLIa,
CONPSDKEHHOE C yYMEHBUIEHHEM JUIMHBI MaKCHIUISIPHBIX 3yOOB M (hOPMHUpPOBaHH-
€M IUIaBHOTO TIepexoja OT MepeqHHuX 3yO0oB K 3aqHuM (Tpymnrsl BUIoB O. ornatus,
O. dorsalis — O. torquatus, u O. cinereus); 2 — yKOPOYCHUE HOCOBBIX KOCTCH U
(hopMHUpOBaHKE KOPOTKOTO pbUIa MPH MAaCCHMBHOM Yeperie, CONPSHKEHHOE C PE3KUM
YBEJIMYCHUEM JUTMHBI 33/IHUX MaKCHIJULIPHBIX 3y0oB (rpynma Bunos O. cyclurus —
O. taeniatus). Hanbospiee pa3BuTHE 33 JHUX MaKCHIULSIPHBIX 3y0OOB Halmonaercs,
B TOM YHCJIE, Y BUJOB, JUIl KOTOPBIX OTMEUEHO NMUTAaHNWE MEJIKHMH T03BOHOYHBIMH,
B YaCTHOCTH KPYITHBIMH 0€CXBOCTBIMU aMbudusMu ponoB Duttaphrynus u Kaloula:
OJIMTOJIOHBI HCTIOJIB3YIOT 33 IHUE MaKCUIUISIPHBIE 3yObI JJIsl BCKPBITHS OPIOIIHOH I10-
J0cTH aMpUOUH, ITOCIIe Yero OHU BBICAIOT BHYTPEHHOCTH YKEPTB.

HccnenoBanne BBINOIHEHO TP moajepkke Poccuiickoro HayuHoro ¢onzaa
(rpart PH® 19-14-00050; https://rscf.ru/project/19-14-00050/).
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3 oxmaopsa (6ockpecenve)

3ae3n y4aCTHHUKOB, pErHCTpanus Ha 3BEHUTOPOACKoil Onoctanumu MI'Y u
3aceeHne B rocTuHUIax 1 nmancuonare «Comueunsiitny MUC Poccun

(c 8:00 mo 22:00)

4 okmaodpa (nonedenvbHux)

IIJNIEHAPHBIE 3ACEJIAHIA

10:00 — 11:30 [IpusercrBennsle BeicTyIuieHus. Otyer IIpe3unenra
I'epnieronornueckoro odmecrsa nm. A.M. Huxonsckoro b.C.
TyHueBa 0 1eATeIbHOCTH O0IIECTBA 3a IEPHOJ MEXKIY ChE3aMH.
OpraHu3aoHHbIE BOIPOCH.

11:30 — 12:00 Kode-0peiix
12:00 — 14:00 [InenapHble TOKIAIBL:
b.C. Tynues. I'eprietodayna KaBka3ckoro 3kopernoHa: COBpeMEHHbIH
COCTaB, OCHOBHBIE YTPO3bI U IPUOPUTETHBIC HAIIPABJICHUS CO-

XpaHCHUs.

C.H. Jlumsunuyx. BunooOpazoBanue u rubpuauzanus y ampuonit
ITaneapkruku.

O.B. Kykywixun, C.A. Jlykonuna, E.I1. Cumonos, U.B. [Joponun, O.A.
Epmaxos. ®unoreorpadust snaeMuyHbIX smepui Kpbiva.

14:00 — 15:30 OGen
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15:30 — 17:30

17:30 — 18:00

19:00 — 20:00

[InenapHble TOKIAABL:

I11I. Cxyuac. Pannaue >Taribl 3BOTIONNH COBPEMEHHBIX TPYII calla-

manzp (Lissamphibia, Caudata).

JU. bepman, H.A. Byraxosa. [loquuHseTcst 11 U3MEHYUBOCTD
cubupckoro yrinosyoa (Salamandrella keyserlingii) Guoreorpa-
(duuecknM mpaBuTam?

C.B. Ozypyos. [ToHsATh %aly: POJIb MOTUBAIIMOHHOM COCTABIISIFOLICH B

MPOCTPAHCTBEHHOM MOBEICHUU aMpUOHii.

OpFaHHSaHPIOHHBIC BOIIPOCHI, 3aC€AaHNEC OPIrKOMHUTETA

VY3KUH B CTOIOBOH 3BEHUTOpOoACKOi buoctanuuu MI'Y

5-7 oxmabpa (6mopnux — yemeepz)

CEKLIMOHHBIE 3ACEJIAHIA

OB30P CEKIIMOHHBIX 3ACEJJAHUM

O030p 10KI210B 10 CEKIUSIM

5 OKT (BTOPHUK)

6 okT (cpena)

7 OKT (uTeTBepr)

8:30 — 9:30 3aBTpak

9:30 — 11:30

B. Skonorus

A. Cucremaruka u — TeppapHyMu-
(unorenust CTHKA U HCTOPHsL
TEepIIETONIOr U

A. Mopdomnorus
M TaJICOHTO-
Jiorust

B. Dronorus

A. Dxonorus
KIaccuye-
cKast

B. Buosnorus
pa3BuUTHs

11:30 — 12:00 xoce-Opeiik

C. Mopdonorus

D. Sronorust

C. Dxonorust

C. Cucremaruka i D. Dkosorust — D. Buonorus
12:00 — 14:00 M MaICOHTO- M OpHEHTa- Kyaccuye-
(usorenust OXpaHa pasBUTHS
JIorHst st cKast
14:00 — 15:00 o6ex
E. Mopdosnorust u F. Dxonornst — E. Cucremaruka F. ®dayna E. Sxoxorus Kpyanouii
15:30 - 17:00 - Viop ) . - bay KITaccuye- Pye!
TTAJICOHTOIOT st dusnonorus u unorenns PErHOHOB oxan cmon
17:00 — 17:30 xodpe-6peiix
17:30 -19:00 G. Cucmemamuxa H. Dxonorus — G. Cucremaruka H. dayna Tocrepuas cecous
u buozeozpacpus usnonorus " unorenns PErHOHOB

19:00 — 20:00 ysxuH

20:00

3aceaHne OPrKOMUTETA

TanieBanbHbIH Bedep
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5 oxkmaopsa (emopnuk)
9:30 — 11:30 — VYTpeHHue 3aceqanust CEKIMA
Cexkuus A. CucremaTnka u GpujioreHus

®dunoreorpadus u cuctematika simepuil poaa Lacerta (Lacertidae: Sauria) Ha KaBkase u
comnpenenbHbIX Teppuropusix. Joponuna M.A., loponun U.B., Jlykonuna C.A.,
Jlorues K.1O., Mazanaesa JI.®., Munbsro K. /1., bapadanos A.B.

Kpunruueckoe paznooOpasue MoniesibHOTO BUIa Zootoca vivipara (Lichtenstein, 1823) B
EBpome: cTpykTypa, pacipocTpaHeHHE, BOIIPOCH! COXPAHEHHUsI, SBOIIOIMOHHBIE TIpe-
00pa30BaHus (HOBBIE KOMITIEKCHBIE XPOMOCOMHBIC U TeHOMHBIE JTaHHbIe). Kympns-
nosa JI.A., beme B., Kupmeii T.

IMocneacTBys MapauIenbHON MUHHATIOPU3ALMH Y3KOPOTHIX JLITYIIEK pona Microhyla
(Amphibia: Microhylidae): KOH)IUKT TpaAUIIMOHHON ¥ MOJIIEKYJSIPHOM CUCTEMATH-

ku. [opun B.A., [Tosipxos H.A.

duioreHeTHUECKUN aHaIN3 Ta/I0KOBBIX 3Meit Ctaporo CBera 10 CKEJIETHBIM MTPU3HAKAM.
Cuetxos I1.B.

Mopdornormdeckast, MOJIEKYJISIpHAst M SKOJIOTHIecKast TU(depeHInaIis roJoria3on

komiuiexca Asymblepharus alaicus Elpatjevsky, 1901 (Reptilia: Scincidae). bparun
AM., Sl6nonckuii /1., JlutBuaayk C.H., Hazapos P.A., [Tosipko H.A.

Cexuus B. JkoJ10rusi — TeppapuyMUCTHKA U HCTOPHSI TepreTo10ruu

BuusiHue pa3inyHbIX CIOCOOOB BUTAMHHHU3AIMH HAa POCT U Pa3BUTHE FeKKOHOB
Hemidactylus triedrus. Tankosa A. U., Oxurreiin W. JI., Hlyprakosa V. P.

0O0630p COBPEMEHHOTO COCTOSHHS TPIETOIIOTHIECKOI KOJUICKIINU 300JIOTHIECKOTO My3est
MI'Y. Opnosa B. @., [lynaes E. A., Illenens E. 0., Hazapos P. A.

Hcnons3zoBanue Typkectanckoro (Shelfordella lateralis) u mpamopnoro (Nauphoeta
cinerea) TapakaHOB B KOPMJICHUH OaTypcKoi skalbl (Bufotes baturae). Matymkuna

K.A., HeBepora A.O.

O KOPMOBBIX MIPEAMOYTCHUSIX SIEPUILL TIPU COICPIKAHUU UX B TeppapuyMe. Maromenoa
P.M., Anmuesa C.3., Maromegosa A.M.

CopiepkaHue U pa3BeJCHUE ICHTPATbHOAMEPUKAHCKHUX KOJICOHUKCOB (Coleonyx mitratus).
Jlucauesa JI.C., Jlucaues A.II.

K ucropun oreuectsenHoi repneronoruu. JJoponun 1.B.
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12:00 — 14:00 — IIepBbie JHEBHBIC 3acEqaHUSI CEKIUI
Cexnus C. Cucrematuka u GpujioreHust

IprMeHeHne FeHeTHYEeCKUX METO/IOB JIJIsl YCTAHOBIICHHUS BUIOBOM MU hepeHImay y CKalbHBIX
stepuL; Komiutekca Darevskia (caucasica) (Lacertidae: Sauria). [hxenanu [1.A., loporuH
W.B., Jlotnes K.1O., Ma3anaea JI.®., Mycradaesa ["A., BynbstoBa C.H.

PeBu3ust 1Byx ncaMMoOHOHTHBIX BUIOB pona Oligodon Fitzinger, 1826 (Squamata:
Colubridae) u3 105xHOTO BreTHAMa ¢ KOMMEHTapPHUSIMH O TAKCOHOMUUECKON 3HAYH-
MOCTH CTpYKTYypbl remunienucoB. Omenko I1.B., JIu JI.JI., CeipomsaruukoBa E.B.,
®orens I, [Nospkos H.A.

[Ipobaemsr coxpaHeHUs CTAOMITFHOCTH TIPH KPUIITHIECKOM BHI000Pa30BaHUN: paHHUI
OOTeHEe3 U PAHHUHN Mel03 MOJEJILHOTO BUIa KPUIITUUECKOH rpynibl Zootoca
vivipara. KynpusiHoBa JI.A., Capponosa JI.JI., Yexkyrnosa A.1.

I'eHetnyeckast U3MEHUMBOCTH U (uitoreorpadus yzopuaroro nonosa Elaphe dione (Pallas,
1773). Cumonos E.I1., Jlucaues A.I1., SI6moHcKwmii [1.

Juddepennnanus mmpoxroapeabHoOro komiiekca Microhyla heymonsi Vogt, 1911
(Amphibia: Microhylidae) Bo Bpemenu n npoctpasctse: to split or not to split?
Tpodpumen A.B., T'opun B.A., ITosipkos H.A.

Cexuus D. DxoJiorust — oxpana

OmBIT HCKYCCTBEHHOTO BOCIIPOU3BOJICTBA 1aJIbHEBOCTOUYHOI uepenaxu (Pelodiscus sinensis
Wiegmann, 1834) B Huwxkuewm [Ipuamypse. Kpumkesuy /1.1, Taruposa B.T., Auapo-
HoBa P.C.

BrusiHue aHTpONOreHHBIX (aKTOPOB HAa COBpEMEHHOE cocTostuue Macrovipera lebetina
(Linnaeus, 1758) B Jlarecrane. Micmaniosa 3.C.

Matepuansl MOHUTOPHHTa OMOXHMHHU KPOBH U FeMATOJIOTHYECKHX MTOKa3aTelel TOPOICKHUX
MOITYJISIIMI 3eNeHBIX JIATyIeK (Ha mpumepe Pelophylax lessonae). 3amaneTimHOB
P.U., Hazapos H.I"., CBunnz A.O.

O BO3MOKHOCTH HCIIOIBb30BaHMsI MOPHOMETPUUECKUX 1 MOPHODH3HOIOTHUSCKIX
nokasarelnei o3epHoit aryuiku (Pelophylax ridibundus) nis OnonHANKAIN
BojoemoB. banrummuesa A.P., Pabaganosa A.U., 'amunosa [I.M.

CoBpemMenHoe cocTostHue aM(uOuii Ha TeppuTopun «crapoi» Mockssl. [lerpoBckuit A.b.

CocTosiHHE KHCIOPOITPAHCIIOPTHOM CHCTEMbI KPOBHU 03epHOMU JisaryIku (Pelophylax

ridibundus) n3 BomoeMoB Jlarectana ¢ pa3JIMIHBIM YPOBHEM YpOaHU3AIHH.
Pabananosa A.U., 'amunosa [I.M., Banrummuesa A.P.
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DKCIaHCHs MOIYIISIPHON TeppapruyMHON KpacHOyXoii uepenaxu (Trachemys scripta elegans)
B OTKpBIThIC BogoeMbl Poccun. Pemernukos A. H., 3ubposa M. I'., As3 /1., barrapau
C., boponun O. U., bopsee A., bpeitua J[x., Yucek K., [{lumaxu M., [lopouun U. B.,
JpoGenkos C. M., JlyiicebaeBa T. H., [nunxanosa VY. A., [magkosa A. 1O., Topnees
. A., Noanuruauc 5., Unerox M. I1., UuaTtepecona E. A., XKanas T. B., Kapabanos
J. I1., Xabuoymiua B. ®@., Xadunos T. X., Mouupyn M., Xan M. M. M., Kunos A.
A., Kimumos A. C., Kouetkos [I., Kon6unines B. I, Ky3smun C. JI., Jlapykosa C.

C., Jlorues K. 1O., Jlynnosa H. E., JIsBoB B. /1., JIankos C. M., Mapteinenko U.
M., Macnoga U. B., Mazanaesa JI. ®., Muneko /1., Munsto K. /1., Mo3adhdapu O.,
Hryen T., Hosuikuii P. B., Tleiimun f., [Ipenosckuii B. A., Macpyp P., Cepoun B.
B., lIu X.-T., Ckanoun H., Crproiik P., Tauuryuu M., Tapxuumsunu /1., [lypkan B.,
TrorenbkoB O. f1., YmakoB M. B., Bexos /1. A., Kcuao @., flkumos A. B., SIkoBnesa
T. U., 3enees ®. M., [lerpocsin B. T,

15:30 — 17:00 — BTtopble nHEBHbIE 3aCeAaHUS CEKIIHA

Cexkuus E. Mopdosiorust 1 najieoHTo10Irust
AnaTomHus ¥ GHIOTSHUS JUIHHHOPBUIOro Kpokoauna Thoracosaurus borissiaki (Crocodylia:
Gavialoidea) u3 nozauero mena Kpeiva. Masyp E.B., Ky3smun U.T., ['omGoneBcknit

B.A.

M3MeHYMBOCTh MIMTKOB MAHLUPS Y HOBOPOXKIACHHBIX 3e1eHoi (Chelonia mydas) n
onuBKOBOH (Lepidochelys olivacea) yepenax octpoa Llpu-Jlanka. Uepenanos I".O.

l'[pe;u-[arpym(a Ha aAre3MOHHbIC INIOIAAKH U MUHHUMAJIbBHBIC pa3mep1>1 TeJIa TCKKOHOBBIX
suiepui. Menes FO.@., Jlyukuna O.C., Hazapos P.A.

Bapunanun criocoOHOCTH K aBTOTOMUY U PEreHepaIiy B (QMIOreHETHYESCKUX JTHHHUSIX
aramoBbIx smepun (Agamidae, Reptilia, Squamata). ['opnees /I. A., Anansesa H. b.

Cexuus F. Dxosorus — ¢pusunonorus

OT NpOCTHIX MOJIEBBIX HAOIIOCHUI 10 MOJICIIBHBIX BUJ/IOB: JI0BOJIbI K N3y4YEHHIO OHOJIOTHH
opranu3moB. Xé&muib B.

MecTo penTwinii B 9BOIIOIMH TEMIOKPOBHOCTH Y TO3BOHOUHBIX JKUBOTHBIX. Yepiun B. A.

MetabonoMuKka OTBeTa CHOMPCKOM NATYIIKH (Rana amurensis) Ha aHokcuro. [llexoBnos
C.B., bymaxosa H. A., Lleatanosuu O.I1., 3enennosa E.A., Sapmone JI.B., Meme-
psxosa E.H., bepman /I.1.

OyHKIMOHANBHAS ClIeHU(HKA [T0/JIepIKaHUs KHCIOTHO-IIEIOYHOT0 OajaHca KPOBH B

cemeiictBe Ranidae — cpaBHuTenbHO-3KONIOrHYecKHid ananu3. Bepumnuna C. /1.,
Bepumnun B.JL, I'ypsua A.H.
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TemnoBoii Or0pxeT 00bIKHOBeHHOU Taatoku (Vipera berus) B Kapenuu 3a ron. Kopocos
A.B., l'antomuna H.JI.

17:30 — 19:00 — BeuepHnue 3acenanust ceKuit
Cexkuus G. CucremaTuka u 6uoreorpadus
Ampubun 'mvanaes: 3ooreorpaduueckuii ananus. bopkun JI.S., JTutBunuyk C.H.

[Tporpecc TakCOHOMHYECKUX HCCIIEJOBaHUH 1 Onorerpaduaecknii aHann3 repreToayHsl
MNupoxwuras. [ospkos H.A.

W3 Bocrounsix ['mmanaes: ¢punoreorpaduyueckuii anaans 6aMOykoBbIX Kyduii moxpona
Viridovipera (Reptilia: Viperidae) mponuBaeT cBeT Ha MPOUCXOXKACHUE ITOM TPYIIIIBL.
Wmusarynnuna C.111., Opnos H.JL., ITospkoB H.A.

Hogsle nanuble 0 pasnooOpasun u 6uoreorpaduu rumanaiickux rouoriaszos (Reptilia:
Scincidae: Lygosominae). bparun A.M., JlurBunuyk C.H., bopkun JI.51., S16moH-
ckuii /1., Mup3za 3., [Tosipxos H.A.

Cexknus H. Oxonorus — pusuonorus

MUKpPOKIMMATHYECKHIE YCIOBHU OOUTAHUS U TEMIIepaTypa Tejla BOCTOUHON CTEIHOM
ramioku (Vipera renardi) B Huxaem [loBomxbse. YetanoB H.A., JIutBunos H.A.,
Tanmyx C.B.

K tepmobuonorun ncammodmiibHbIX siimepun Kamveiknu. Heitmapk JILA.

Hexoropsie pr3nonoro-0HoXuMIdecKre alanTali Rana macrocnemis K yCIOBUASM
BbIcOKOTrOpbs. ["a3umaromenosa U.K.

OTnaue napaMeTpoB TEPMOPETYJIISIIMU OOBIKHOBEHHOTO yxKa (Natrix natrix) m 0ObIKHOBEH-
Hoti raatoku (Vipera berus) B Kapenuu. ["antommna H. /1., Kopocos A.B.

6 okmsaops (cpeoa)

9:30 — 11:30 — VYTpeHHue 3aceqaHust CeKIUi

Cexuusi A. MopdoJiorusi 4 nNaJieOHTOJIOTHsI

Mosrosas kopooOka Tchoiria namsarai (Diapsida, Choristodera) u3 pansero memna
Mouromnuu. Butenko JI./1., Ky3smun U.T., Cxyuac ILII., CennukoB A.I"
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M3MeHYHBOCTh MOCTKpaHUAIBHOTO ckeneta Rana arvalis Nilsson, 1842. Tpodumos A.T.

OBomonys GayHsl KPOKOIMIOMOp(® B o3aHeM Meny LienTpansHoit A3un — KITIOT K
MOHMMAaHUIO MPOUCXOXKIECHHS COBpeMEHHBIX kKpokoamiaoB. Ky3smun . T., Ckyuac
IL.I1.

Hosele matepuansl o uepenaxe Kirgizemys dmitrievi Nessov et Khosatzky, 1981
(Macrobaenidae) u3 mmxaero mena bypsartuu. lsen C./1., Ckyuac I1.I1., [puropses

JI.B., CuzoB A.B., [lanunos W.I".

Ocobennocty noauMopdu3sma npeITKoH siiepunsl (Lacerta agilis L., 1758) B 1Byx nomysi-
musix 13 Hukeroposckoit oonactu. Jlebenunckuit A.A., buprokos A.O.

[NonoBast I3MEHINBOCTH TUCTOJIOTHUYECKUX TTApaMeTpoB Koxku Onychodactylus fischeri
(Caudata, Hynobiidae). Esceesa C.C., fIpues B.B., Macnosa 1.B., Poramesckas

JLA.
Cexnus B. Drojiorus

Ydumcst y AIepuIl: CO3HAHUE U 3BOJTIOIHSI pa3Mepa MO3ra B 310Xy TT100aIbHOTO
noremieHus. Baiitunr M.

CaMKH BBICOKOTOPHBIX KPYTIIOTOIOBOK (Phrynocaphalus vliangalii) cTpeMsaTcs )KUTh B LIEH-
Tpe kooruu. ["anosH D.A., KoBanesa A.B., Comunko H.T, Llu up

B3auMOOTHOIICHHST MEKY B3POCIBIMU M FOBEHHJIBHBIMH OCOOSIMHE Y )KUBOPO/ISIIICH
smepuusl (Zootoca vivipara). Conunko H.I', Ianosia 3.A.

[apusbie otHomeHus y Hemidactylus platyurus. Juneuko M. O., Okmrreitn U.JI.
ColpaibHble KOHTaKThI KPYTIIOrOJIOBOK-BEPTHXBOCTOK, Phrynocephalus guttatus guttatus
(Gmelin, 1789), n ymacTsIX KpymIoTonoBoK, Phrynocephalus mystaceus mystaceus

(Pallas, 1776). Ps6osa E.JI., Bero /1. ., Okmreitn U.JI., Tumenko M.A., ®paepman
A.1O.

12:00 — 14:00 — IlepBble AHEBHbIE 3aCEAAHNS CEKIIMM

Cexuus C. MopdoJiorus 1 najieoHTOJIOrUsl

Wnentudukarust ocodeit cepoii sadbl (Bufo bufo) no n300paskeHUIO ¢ UCTIOJIb30BAHUEM
DIyOOKUX CBEPTOUHBIX HelpoHHBIX ceTeld. ['pymenkuii H.A., Orypuos C.B.

OHTOTeHETHYECKOE Pa3sBUTHUEC KOXKHBIX PEHCIITOPOB Y HpeHCTaBHTeHeﬁ ceMericTBa

Eublapharidae (Reptilia: Squamata). Hazapos P.A., JIyukuna O.C., UBnes 10.0.,
[yiicebaesa T.H., Anansesa H.b.
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Mopdostoruueckoe onrcanue 3meii pona Vipera B 6acceitne Cpennero [lona. dponosa
E.H., I'aronos C.I1.

Mopdomerpuaeckast XapakTepHCTHKa MOHTOIILCKOM ska0bl, Strauchbufo raddei (Anura,
Amphibia), B FOxnom [Ipnbaiikanse. Onosa JI.A., [Tepepsa IT.A.

OCo0EeHHOCTH pacipeeneHust Mopd B MOMYJILUAX 03€pHOM aryku (Pelophylax
ridibundus Pallas, 1771) u3 BomoemoB Kpsima. Yenanenko H.U., ITeckosa T. O.

[TonoBoii auMopdu3M B MOPHOMETPUUCCKUX MPU3HAKAX YCPHOI JICCOCTEITHOM T FOKH,

Pelias berus nikolskii (Vedmederja, Grubant et Rudaeva, 1986), nu3 Boponesxckoii
obnactu. Yiiakos M.B.

Cexuust D. DT0J10TUSI U OPUEHTALUSA
Bubpanmonnas opueHTanus necyansix ynaBunkos. lecrakos JI.C.

Hcnosnb30BaHue BEPXHUX OPUEHTHPOB IS 3alIOMUHAHUS MECTOIIOJIOKEHHS LIEJIH CEPOI
*kaboi, Bufo bufo. I'pomosa B.C., Orypios C.B.

Vcrionp30BaHme STONEHTPUIECKOH U T€ONEeHTPHISCKOH OPUSHTAINH TIPH 3aIlIOMHHAHAT
MECTOTIOJIOKEHHSI KOPMa Y MOJIOJIBIX 0cobeit cepoit xadsl, Bufo bufo, u TpaBsHOI
TSTYIKH, Rana temporaria. I'ony6esa A /1., Kepemer A.M., Kperosa A.H., Cunopo-
Ba A.E., Toprammmnos A.1O., Tpy6rukos E.C., Orypuos C.B.

OpueHTanys TpaBsHOH JIArymky (Rana temporaria Linnaeus, 1758) Bo Bpems BeceHHEH
murpanun. bonpmiakosa A.A., llaxnaponos B.B.

PoJib HIXKHUX OPHEHTUPOB TIPH 3AIIOMUHAHMU MECTOIOJIOKEHUSI €U B JIAOUPUHTE y CepOit
*kaboi, Bufo bufo. Loit F0.A., Orypuos C.B.

Ce30HHBIE H3MEHEHHSI IPOCTPAHCTBEHHOTO TIOBEICHHS TPABSHOI iaryniku (Rana temporar-
ia). I'punprimmaa E.E., T'puneimus B.A., boiemakosa A.A., lllaxmaponos B.B.

AKyCTHYeCKHE CUTHAIIBI TEKKOHOB pofa Alsophylax. enens E.1O., Hazapos P.A.

15:30 — 17:00 — BTropble AHEBHBIE 3aCEIAHMS CEKIINI
Cexknus E. Cucrematuka n puiIoreHus

Oco0eHHOCTH KaprOTUTIOB Y OecxBocThIX ampuomii [Tlaneapktuku. Cxopunos /1.B.,
IlaceiakoBa P.A., JIutBuruyk C.H.

Pa3noobpasue, Gpunorenus u Guoreorpadus IUIEMOHOCHBIX a0 pona Ingerophrynus
(Amphibia: Bufonidae). Apxunos I.B., Topun B.A., Capkep I"Y., Cmut 3.H., SIu
[13aHb-XyaHs, [lospkos H.A.
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OCOOEHHOCTH MPOLECCOB BUI000pa30BaHus B ICAMMOOHOHTHBIX TPYIIax PenTHINT
Hpanckoro Haropest. Hazapos P.A., ITospkos H.A., Opnosa B.®., bornapenko
JI.A., Habuzanex X., Pacrerap-Ilosiau .

Pa3noobpasne n 9BOMIONHS HEKOTOPHIX KPAHHAIBHBIX TPU3HAKOB SHIESTHBIX 3MeH poaa
Oligodon Fitzinger, 1826 (Squamata: Colubridae). FOmenxko I1.B., CeipoMsTHHKOBa
E.B., [TosipxoB H.A.

Cexuus F. ®ayna pernonon

HekoTopsie pe3ynbraThl MOJEBBIX HcciaenoBanuii Ha 3anane Cymarpsl. Mussro K1,
beaman-Moceiiko O.B.

I'epnierocayna momuus! pexn Kapuarcy B FOxuom Jlarecrane. I'mumnxanoa V.A.,
Kaxpumanos 1.1.

CocTosiHHE TepleToIOrMYeCKUX UCCeI0BaHuH B 3anmoBeHIKax Poccuu. bobpos B.B.

TakcoHoMH4ecKoe pa3HOOOpa3ue 3eMHOBOHBIX U IpecMbIKatonuxcst FOro-3amnanHoro
IMpukacnus: B3mag 100 ner cnyers. Kunos AA.

Aramosble smepuirsl CayoBckoit Apasuu (110 pesynbraram noesaku 2015 1.). MensHHKOB
J.A., ABag anp JI)xoxanu, AnannreBa H.b.

17:30 — 19:00 — BeuepHue 3aceaHus CeKIUI

Ceknusa G. CucreMaTuKka U (PHIIOTCHUS

HoBrle nanuble 0 cucremarnke BUI0BOro komiiekca Oligodon cinereus (Glinther, 1864)
(Squamata: Colubridae). FOmenko I1.B., JIu /I.J1., ®orens I'., [Tospkos H.A.

Hogslit crienapuii popmupoBanus pasnoodpasust jsirymek Oro-Bocrounoii A3uu Ha
npumepe y3kopotoB pona Micryletta (Amphibia: Microhylidae). T'opun B.A.,
Tpodpumen A.B., CyBannanym Y., [Tosipko H.A.

JlerepMuHaImys 1mojia B OHTOTeHe3e penTinii: 0030p. Jlncaues A.IL.

HoBrle nannble M0 GUIOTEHNU U CHCTEMaTHKe 0aMOYKOBBIX Kyduii moapoaa Popeia B cBeTe
aHanmmsa ganabeiX MTAHK. Wanstymmuaa C.1., Opnos H.JIL., CyBannanywm Y., [lo-
spkoB H.A.

Cexkuus H. ®ayna pernonon

HoBble nanHble 110 pacIpOCTPaHEHUIO U COXPAHCHUIO SHIEMHUYHbBIX BUJIOB PEITHINN B
®epranckoit [lomune. Hazapos P.A., A6aypaynos T.B.
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Pacnpoctpanenue ragroku bamkuposa (Vipera renardi bashkirovi) B IToBomxkee. [TaBnos
A.B., bakueB A.I', ArsiueBa T.H., T'openos P.A., Knenuna A.A.

JlaHHBIE O pacIpOCTpaHEeHUH OBICTPOIL sy pkH, Eremias velox (Lacertida, Sauria), Ha
pUMOCKO# Hu3MeHHoctH Jlarecrana. [ munxanosa Y.A., Maromeznosa P.M.,

lNaxupamazanosa A.T.

O Haxoake cbenobHoi marymku (Pelophylax esculentus) B Hmxuem IloBomxkse (Bonro-
rpazackas obnacts). [opaees . A., JlutBunuyk C.H., Jlaga I'A., Topaeesa H.B.

Pacnipoctpanenue o3epHoit nsrymiku, Pelophylax ridibundus (Pallas, 1771), Ha BocToke
apeana. Paifsynun A.U.

7 okmaops (uemeepez)

9:30 — 11:30 — VYTpeHHMe 3aceqaHnsl CEKIUN

Ceknus A. DK0J0rus Kjaccuueckast

PeKOHCTpPYKIHS apeasioB MapTEHOTCHETHYECKUX M UX POAUTEIIBCKUX ABYOJIBIX
BUJIOB CKaJIbHBIX sILepull poaa Darevskia B IO3IHEM IIICHCTOLICHE, TOJOLICHE
U MOJICIIMPOBAHUE IMHAMHUKHI apeasioB 110/] BO3ACHCTBUEM IT100aIbHBIX
KIuMaTHdeckux n3MeHenuit. Ocuno @.A., boopos B.B., [leprynosa H.H., Apake-
nsH M.C., Iletpocsia B.I.

deHoornYecKre aHOMaINU HEPECTOBBIX MUTPALM OECXBOCTBIX aM(pHOHIi Ha IOT0-BOCTOKE
eBporneiickoit yactu Poccun. Epmoxun M.B., Tabauunmn B.T.

JlaHHEBIE 11O BBIXOJIY M3 3UMOBKH M OCOOCHHOCTSIM Pa3MHOXEHHS CPEIH3EMHOMOPCKON
Yyepernaxy B YCIOBHAX OTKPHITOro Bojibepa «Cadapu-napkay (r. ['enenmkuk) B 2021
rony. 'nerneBa A. H.

Vcrnonb30BaHHEe NPOCTPAHCTBA CaMLIaMH CKaIbHBIX sitepun Darevskia caucasica n D. rudis
(Reptilia: Lacertidae) B ycnoBusix cuaronuu. Kosanesa A.B., ['anosH D.A.

CoBpeMeHHOe cocTostHUe nomysiunit Tputona Kapenuna, Triturus karelinii (Strauch, 1870)
B Jlarecrane. AckennepoB A.Jl., Anuesa H.I.

Cexknus B. buosorust passutus

V3MeHYnBOCTH pa3MepoB Tea U pa3MEPHOro MOIOBOTO AUMOP(H3Ma y KUBOPOISIIECH
SIEPULBL, Zootoca Vivipara: aHaIA3 KOPPEISILUA ¢ reorpaduiaeckoil IIpOTOl 1
nonrotoii. Poiitoepr E.C., Opnosa B.®., bynaxosa H.A., Kypanosa B.H., Ennlanosa
I'B., 3unenko A.W., Appubdac O., Kparousun JI., Jlro6ucasnesuu K., Ctapukon
B.II., Xodmann C., beme B.
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[posiBnenne anomanuu Py najgeapkTHYecKuX »ad Mmoj AeiicTBHEM MeTalepKapuii
Tpematosl Strigea robusta. A.O. CeunuH, K. A. Marymkuna, /1.B. lenyx, 1.B.
bamunckuii, O.A. Epmaxos, C.H. JIutBunuyx

OcobennocTn ieMorpaduaecKkoil CTpyKTypbl OOBIKHOBEHHOH ratoku, Pelias berus
(Linnaeus, 1758), B Ky3nernkom Anaray. Kypanosa B.H., Onosa JL.A., Kynaesa A.B.

Pocrt, pa3mepsl, penpoayKIus 1 UX reorpaduueckas HK3MEHUYHBOCTb: PA3INyuMs MEKLY
TpaBaHOU (Rana temporaria) n octpomopnoit (R. arvalis) asrymxamu. Jlsamnkos C. M.

12:00 — 14:00 — TlepBble THEBHBIC 3aCEIAHNS CEKITIHA

Cexnus C. Jkoyorus Kjiaccuueckas

K skonorum nutanus cpeauzeMHoMopckoi uepenaxu (7estudo graeca Linnaeus, 1758) B
Jarecrane. ['munxanosa Y.A.

OcoOeHHOCTH TUTaHus TpebeHYaToro TpuToHa, Triturus cristatus (Laurenti, 1768), Ha Ypa-
ne. bep3un JI.JI., bBypakosa A.B.

OLeHKa COCTOSHUS MOMYJISLNY YIIACTOH KPyIioronoBku (Phrynocephalus mystaceus
mystaceus Pall.) na necuanom maccuse CapbikyM (I'ocynapcTBEeHHBIN PUPOIHBIN
3anoBeaHuk [larecranckuii). [TonsiHoa I'.B., [TonsiHoBa O.E.

Pa3zpenenne TpohuuecknX HUII FOJIOBACTHKAMU M CErOJIETKAaMHU TPaBsIHOW JIITyIKy (Rana
temporaria) u cepoii xabb1 (Bufo bufo) B o3epe ['mybokoe MoCKoBCKoit 00acTu.
PemernukoB A.H., Kopobymxkun [.1., 'onransckuii K.B., Koporkesnu A 1O.,
Cenbckast A.H., KotoB A.A., Tuynos A.B.

PacrnipocTpaHeHHe 1 9KOJIOTHS IIIOCKOXBOCTOTO JOMOBOTO I'eKKoHa (Hemidactylus
platyurus) Ha Teppuropun roponos lOro-Bocrounoit Azuu (Tamnann, Jlaoc, Kam-

0omxa, Beernam). Uynucos A.C.

Cexknust D. bBuosorusi pazsurust

CDOpMI/IpOBaHI/Ie TEKCTYPbI KOXHU U IPYTUX MOp(bOJ'IOFI/I‘IeCKI/IX MPU3HAKOB B XO€ pa3BUTUA
Rana arvalis Nilsson 1842 (Amphibia, Ranidae). [lyiice6aesa T.H., Apudymnosa
n.n.

XapaKTepHCTHKa PETIPOTyKTHBHON OMONIOTNN Rana macrocnemis Ha pa3INIHBIX BEICOTaX
npearoproro darecrana. ['amunosa .M., Pabananosa A.U., banrummesa A.P.

Ilenorenernueckas U3MEHYNBOCTh aM(pHOMil Kak cCUrHaNIbHAs nH(OpMaLHs 00 ypoBHE
9KBU(HHATBHOCTH oHTOreHe3a. Bepimuud B.JI., Bepumnuna C./1.
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15:30 — 17:00 — BTopble IHEBHbIE 3aCEAaHNs CEKIIHA
Ceknus E. Dxogorus Kiaccuueckas

CpaBHUTENbHAs XapAKTEPUCTHKA ITUTAHUS ABYX KPUNITHYECKUX BUJIOB YeCHOUHHUI] (Pelo-
bates fuscus, P. vespertinus) B Llentpansnom YepHosembe. Jlana I A., PaBkoBckas
E.A., T'onuapos A.T.

CyMepeuHast akTUBHOCTb Y YIIACTBIX KPYTJIOTOJIOBOK Phrynocephalus mystaceus mystaceus
Ha recuanoM MaccuBe bonbmoil CapsikyMm B Jlarecrane. Oxureiin 1.J1., Yepaun
B.A., Bero /I.B., Koxxapa B. B., Kopueesa A.A., Jloxxkuna A.B., Muponenko-Ma-
penkoB A.Jl., Psbosa E. 1., Tumenko M.A., Typosa M.A., ®paepman A.I1O., Snyx
AA.

CpaBHHUTENbHAS 9KOJIOIHYECKast XapaKTePUCTHKA KOPMOBBIX OPTaHM3MOB Pa3HOIIBETHOM
smypku (Eremias arguta) n ipbITKoi simmeputisl (Lacerta agilis) Ha BocToke LleH-

TpanbHoro YepHosembs. ['onuapos A I, Jlaga I A.

K sxonoruu u Mmopdosoruu oJuBKoBOro nonosa, Platyceps najadum (Eichwald, 1831), B
JHarecrane. Mcmaunosa 3.C., Pabananosa 3.I"., Ma3zanaesa JI1.D.

INOCTEPHAS CECCHA (CTEHAOBBIE COOBIIIEHNA)

®dayna, cucremMaTnka u MopdoJsiorus amuoduii u pentuanii (1-18)

1 AHHOTHPOBAaHHBIN CITUCOK BUIOB repreTodaynsl [Ipunnectposbs. besman-Moceiiko O.C.
2 I'eprierodayna Kazaxcrana B nmaneorexe. CoipomstHukosa E.B.

3 Jlunamuka GOpMUPOBAHHS MOCKOBCKOH MOIMYIISIIIUY OOBIKHOBEHHOTO yiKa (Natrix natrix) u
€ro COBpeMEeHHOe pacrpocTpaHenue B ropoje. Kysukos 1.B.

4 K GuonormueckoMy pazHooOpasuio 6aTpaxo-reprerodayHsl CTeneil YIbsIHOBCKOH 00-
nactu. Kpusomiees B.A.

5 PacnpocTpanenue u coctosiuue rpebeHuaroro TputoHa, Iriturus cristatus Laurenti, 1768,
B HoBoii Mockse. CrenankoBa 1. B., Appun K.A., Kunos A.A.

6 Pacnpoctpanenne tputona Jlanua, Lissotriton lantzi (Amphibia, Caudata, Salamandridae)
B CesepHoll OceTny — AnaHUM U NEPCHEKTUBBI ero coxpaHeHus. Kunos A.A.,
LIxoBpebdoBa A.I1., ['aruea 3.A., IBanoB A.A., Bonra P.A., Korngpatosa T.O.,
Yepuecosa C.K.
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7 Mynpsrunnexcuslii [11[P-ananu3 aj1s pasinueHust Tpex MHUPOKO PacIpOCTPAaHEHHBIX BUIOB
Oypeix nsrymek. Yepuurosa I[1.1., Epmakos O.A., Jlucaues A.I1., Cumonos E.IT.

8 BHyTpHBI10Bas TeTEPOXPOHHS Pa3BUTH IIO3BOHOYHNKA TPABSHOM JATYIIKH Rana
temporaria. Kpyxkosa 10.1., [Ipsaenxo M./l. — B Te3ucax JTaTHHCKOE Ha3BaHUEC

9 HoBble nanHble 0 cTpoernu yepena Kulindadromeus zabaikalicus (Ornithischia:
Neornithischia) Ha 0cHOBe KOMIIBIOTEPHOI TOMOTrpaguu 1 TPEXMEPHOTO MOAETHPO-
Banusa. Cnunnasa E.A., Ky3smun U. T., Pemmerosa C.A., Cununa C.M., IOprencon
I''A., Bacunenko E.A.

10 ITaTonoruu XBOCTOBBIX IIO3BOHKOB M03a3aBpoB (Squamata, Mosasauridae) u3 mnosaHero
Mmenia Kazaxcrana. Annuiorosa E.A., I'puropses /1.B., Cxyuac ILII.

11 HekoTopsle ycriexu ncciaeaoBaHui pa3sHOOOpasust KPOKOAMIOBEIX TPUTOHOB POJa
Tylototriton (Amphibia: Salamandridae). Apxunos /I.B., Topun B.A.,
ITosipkos H.A.

12 IepBble nanHbIE 0 (unoreorpadMIecKoil CTPyKType Y3KOPOTOB BUIOBOTO KOMILIEKCA
Microhyla butleri Boulenger, 1900 (Amphibia: Microhylidae). Tpodumert
A.B., I'opun B.A., ITospko H.A.

13 TakcoHOMHYECKas! [TyTaHUIIA U PACTIPOCTPAHCHHUE «OOJBIICYXHUX» BUAOB JIITYILIEK POja
Odorrana B Uunoxurae (Amphibia: Ranidae). [ly6posckas A.C., Hryen Ban
Tan, ITosipkoB H.A.

14 ®unorenernueckoe Moaokenue Rana montivaga Smith, 1921 n koMMeHTapu# 10
cucremaruke Jrymiek poga Odorrana Gaynst AHHaMcKHX Top (Amphibia:
Ranidae). lyoposckas A.C., Hryen Ban Tamn, [Tosipro H.A.

15 CpaBHHTENBHBIH aHAIN3 KPAaHUATIBHOTO CKeJeTa HEKOTOPBIX BUJOB MUHHATIOPHBIX
rekkoHOB (Squamata: Gekkota). Bonkosa B.P., l'opun B.A., Jlaspos A.B.,
Hazapos P.A.

16 AHanu3 akyCTHYECKUX CUTHAJIOB POAUTENILCKUX U THOPUIHBIX (JOPM BEEPOHAIIBIX
reKKoHOB Ptyodactylus hasselquistii complex (Squamata: Phyllodactylidae:
Ptyodactylus). Borarosa I1./1., Jlazapesa E.M., Hazapos P.A.

17 CpaBHHTEIFHOE HCCIIEAOBAHNE aJTOPUTMOB MAIIMHHOTO 00YYEHHSI UCTIONB3YEMBIX JIJIs
¢dorounenTrdukanun 3meit. M. Pamkadbuzane, M. Pesru

18 YTto MOTYT HaM paccka3aTh MOITHBIE MUTOXOHPHATbHBIE TEHOMBI KPYTJIOTOJIOBOK

(Phrynocephalus, Agamidae). ConosbeBa E.H., Cumonos E.II., OpemikoBa
H.B., Ilosipkos H.A.
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IJK0JI0THs 3¢MHOBO/IHBIX M NpecMbIkaomuxces (19-29)

19 BimisitHuie pa3HOTo peXknMa OCBEIIEHHOCTH Ha SMOPHOHAIBHOE U IMIMHOYHOE PA3BHUTHE
MaJoa3naTcKou IArymkn (Rana macrocnemis). I'asumaromenosa 1.K., Ilefixoa M.A.

20 MukpomiacTuk B TMUMHKaX 3eMHOBOAHBIX. Kypanosa B.H., Porauesa 10.A., ®dpank
I0.A.

21 MukposiiepHblii TECT KaK MOJIeJIb MOHUTOPUHIa FT€HOTOKCHUYECKOI0 3arpsi3HEeHHs BOJHOM
cpensl. Pomanosa E.B., Psoununa E.C.

22 CKpHHUHT TOIYJISIANA XOJIOJHOKPOBHBIX TTO3BOHOYHBIX 3ananHoit Cubupu Ha
MIPUCYTCTBUE paHaBUPYcoB (Ranavirus sp.). Jlucauesa JI.C., JIucaues A.Il., Cumo-
Hos E.IL

23 TemnepartypHas XapaKTepUCTHKa NPbITKOi siiepuiisl (Lacerta agilis) 1 0ObIKHOBEH-
Horo yxa (Natrix natrix) npu cuntonuu B Kamckom IIpedypanve. Jlutunos H.A.,
Yeranos H.A., ['anmyx C.B., FOros M.B., I'anuynun .M.

24 Am¢pubum kak Orooruueckre HHIUKaTopsl. ArmiboH-I'yTeeppec J1.P.

25 O630p HAXOIOK METAHUCTHIECKUX 0COOEH JKUBOPOISIICH SMEpHUIbl, Zootoca vivipara
(Lichtenstein, 1823). /lynaes E.A.

26 OcobeHHOCTH OMOTONNYECKOH U TpoduuecKoii skomoruu kpyrioronosok (Reptilia:
Agamidae: Phrynocephalus spp.) CHHBIBSIH-Y HTypCKOro aBTOHOMHOTO paiioHa
Kuras. lynaes E.A.

27 CpaBHuTesbHas OLeHKA Y()(HEKTHBHOCTH UCIIONIB30BAHHS PA3IMYHbIX KOPMOB [PH
BBIpAIIMBaHNK MoJioan TputoHa Kapemnna, Triturus karelinii (Amphibia, Caudata,
Salamandridae) B 30okynbType Epamknn B.O., Koxxanosa E.1., Batkun SL.A.,
Kunosa E.A., Kumos A.A.

28 CpaBHHTeIbHAS XapaKTePUCTHKA BhIPAIINBAHUS Moo TputoHa Kapenuna, Triturus
karelinii (Amphibia, Caudata, Salamandridae) B Boge u Ha cyme. Batkun S.A.,

Kunosa E.A., Kugos A.A.

29 Crennas rajatoka (Vipera renardi) B 3anoBennuke «IIpuBospkckas jgecocterby. J[oopo-
o608 AH.

Buonorus u pusnosornst ampuoémii u pentuauii (30-37)
30 M3ydeHne penpoIyKTUBHOTO BO3PACTA U IJIOAOBUTOCTH Y TTOJIOCATOTO TOJIOTIA3a,

Ablepharus bivittatus (Menetries, 1832) (Reptilia, Scincidae). Konaparosa T.O.,
Wpomara P.A., JIsnkos C.M., Kumgos A A.

313



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

31 Hosble nannbie o 6uosioruu u akosoruu Orientocoluber spinalis (Peters, 1866) Ha rore
poccuiickoro JlansHero Boctoka. Axynenko M.B., Macnosa U.B.

32 Onucanue OTACTBHBIX CIy4acB HEOOBIYHBIX (POPM PETIPOAYKTHBHOTO TIOBEACHUS
IIBYX BHIOB 11010308 ([Jamsauit BocTok, Poceuns). Macnosa U.B., [Toxwmok H.E.,
Konppammes C.B., Konnpamesa JI.T.

33 OcoOeHHOCTH Pa3MHOKEHHUS 03epHOU Jryiky (Pelophylax ridibundus) Bo BpeMeHHOM
u noctossHHOM Bogoemax. Ileckosa T.1O., ITnoraukos I'K.

34 TlomoBo3pacTHas CTPYKTYpa KaBKa3cKou xadbl, Bufo verrucosissimus (Pallas, 1814), Ha
Craspomnonbckoit Bo3BeiieHHoct. Adpun K.A., Crenankosa 1.B., Kunos A.A.

35 PenponykruBHast Onosorust xkader bymamke, Bufotes boulengeri (Lataste, 1879), B mabo-
paropubix ycnoBusix. Marymkuna K.A., naruna A.A., Kunos A.A.

36 PenponyKTuBHAs XapaKTEPUCTHKA U IUIOJOBUTOCTD Y JATYIIKH TepeHTseBa, Pelophylax
terentievi (Amphibia, Anura, Ranidae). iBonra P.A., Konaparosa T.O., ViBanoB
A.A., Kumos A.A.

37 MexBu10BbIe 0COOCHHOCTH MCIIOJIb30BaHMUS BEPXHUX 3PHTEIBHBIX OPUSHTHPOB MU
MOMCKE MECTOIIOJIOKEHUSI LIeIH cepoii sxabolt (Bufo bufo) n TpaBsiHON JISATYIIKOI
(Rana temporaria). Bacunsesa A.A., Tonosko B.A., I'pebenskoBa A.I1., I'pymrerxuit
H.A., Kazaxos I'A., Ko6mukosa E.O., Maspenkosa K.A., Hedenora A. 1., SInkoB-
ckuii J[.A., Orypuos C. B., oit FO.A., I'pomosa B.C.

314



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

Abmypaymios T.B.
ABaj anb J[)xoxaHu

Arunson-I'yteeppec JI.P.

AxyneHko M.B.
Anuesa H.I.
Anuesa C.3.
AmnanbeBa H.b.
Amnpponosa P.C.
Annunorosa E.A
ApakensH M.C.
Apudynosa N.1.
Appubac O.
Apxwuros /1.B.
AckenzaepoB A.Jl.
Arsimena T.H.
Adpun K.A.
Adpun K.A.

As3 J]

baxues A.T.
banrummuesa A.P.
Bapabanos A.B.
Bbarrapau C.
bamunckuit U.B.
Bbesman-Moceiixo O.C.
beme B.

bep3un J1.JI.
bepman I.11.
Buproxos A.O.
Bobpos B.B.
borarosa IT./1.
Bonpmakoa A.A.
Bonnapenxo /1.A.
Bopsee A.
Bopxun JI.A.
Bboponun O.1.
Bbparun A.M.
bpeitua JIx.
Bynaxosa H.A.
Bynbsartosa C.H.
BypaxoBa A.B.
Baiitunr M.
Bacunenxo E.A.

188
186

8

9

17

175
75, 186, 190
138

1

204

94

224
13,15
17

206

18

245
220
206
20, 55,217
92

220
231
21,187
152, 224
22

286
161
23,204
26
27,79
192
220
29, 30
220
30, 34
220
224.286
84

22

37

234

ABTOPCKWUN YKA3ATENb

Bacunbena A A. 38
Bepmuaun B.JL. 40. 41
Bepumnuna C. . 41, 41
Bero /I.B. 199, 229
Bexos JI.A. 220
Burenko J1./1. 44
Boxosa B.P. 46
Bsarkun SLA. 48, 107
laruesa 3.A. 130
lNamxupamazanosa A.IL. 61
lNazumaromenona 1.K. 50, 52
Tanuynun JI.M. 168
Tanosa D.A. 54,132,243
I'amuposa /.M. 20, 55,217
lNanmyk C.B. 168. 275
lNantommna H.JI. 57,136
lNanonos C.I1. 264
T'munxanosa Y.A. 58, 60, 61, 220
T'magxosa A.IO. 220
I'mernena A.H. 63
T'onosxo B.A. 38
Tony6esa A /1. 66
T'omboneBckuii B.A. 177
Tonransckuii K.b. 222
Tonuapos A.T. 68, 159
Topnees JI.A. 75.77, 220
I'opneesa H.B. 77
I'openos P.A. 206
Topun B.A. 13, 15, 46, 71, 73, 250, 253
I'pedenrkoBa A.Il. 38
I'puropses 11.B. 11, 280
[punpimms B.A. 79
I'punpiuuna E.E. 79
I'pomosa B.C. 38, 80
I'pymenkuit H.A. 38, 82
T'ypeuu A .H. 41
Janwumos WU.I" 280
Henyx /1.B. 231
Jeprynosa H.H. 204
Jlxenanu I1.A. 84
Junenko M.O. 87
Jnmaxu M. 220

315



Bonpocwr eepnemonocuu. Ilpoepamma u me3ucot 00K1a008

(noo peo. E.A. Jynaesea u H.A. Ioaprosa). 2021. M.: KMK Scientific Press

Jlo6pomnrobos A.H.
Joponun U.B.
Joponnna M.A.
Jpo6enkos C.M.
Hy6posckas A.C.
Hyiicebaera T.H.
Jynaes E.A.
Jpstuenxo M./
Emnanosa I'B.
Epamkun B.O.
Epmaxos O.A.
Epmoxun M.B.
JKanas T.B.
3amanetraunos P.U.
3enees .M.
3enennosa E.A.
3ubposa M.I.
3unenxo A.U.
HBanos A.A.
Wenes 10.D.
HBonra PA.

Wnusarynnuaa C.11.

Wnerox ML.IL.
Wntepecona E.A.
HNoannuauc 5.
Hcmamosa 3.C.
KazakoB I"'A.
Kapa6anos /I.I1.
Kaxpumanos 1.1.
Kepemer A.M.

Kunos A.A. 18,48, 107, 117, 127, 130, 134,

181, 220, 245
Kunosa E.A.
Kupmueii T.
Knenunna A.A.
Kmumos A.C.
Koo6nukosa E.O.
Kosanera A.B.
Koxanosa E. 1.
Koxapa B.B.
Konbunnes B.I.
Konnparosa T.D.
Konppames C.B.
Konpgpamesa JLI.
Kopneesa A.A.

316

89

84, 90, 92, 147, 220
92

220

97,99

94, 190, 220
102, 105, 202
141

224

107
147,231. 273
109

220

112

220

286

220

224

117. 130
114, 190
117, 130, 134
119, 122

220

220

220

125, 126

38

220

60

66

48,107
152
206
220

38

54,132
107
199
220

117, 130, 134
179
179
199

KopoOyuixun JI.1.

Kopocos A.B.
Kopotkesna A 1O.
Kotos A.A.
Kouerxos /1.
Kparousun JI.
Kperosa A .H.
Kpusomiees B.A.
Kpumxesuu J[. 1.
Kpyxxosa 10.1.
Kcnao .
Kysuxos 1.B.
Ky3pmun U.T.
Kyspmun C.JL
Kykymkun O.B.
Kynaesa A.B.
Kynpusizosa JLA.
Kypanosa B.H.
JlaBpoB A.B.
Jlama T A.
JlazapeBa E.M.
Jlapyxosa C.C.

Jlebenuuckuit A.A.

JIn Ix.JL.
JIucauer A.Il.
JIucauena JI.C.
JIntBunoB H.A.

222
57,136

222

222

220

224

66

137

138

141

220

143

44,145. 177,234
220

147

156

150, 152
154, 156, 224
46

68,77, 159
26

220

161

291, 294

163, 164, 166, 233, 273

166
168, 275

Jlureunruyk C.H. 29, 30, 34,77, 170, 231, 236

Jloxkuna A.B.
Jlotues K.1O.
Jlykonuna C.A.
Jlynnosa H.E.
Jlyakuna O.C.
JIeBOB B.JI.
JIrobucarneuu K.
JlsankoB C.M.
MaspenkoBa K.A.
Maromenosa A.M.
Maromenosa P.M.
Maszanaesa JI.O.
Maszyp E.B.

Maprtsiaenko .M.

Macnosa 1.B.
Macpyp P.
Marymxkuna K.A.

199

84, 92, 220
92,147

220

114, 190

220

224

134, 173, 220
38

175

61,175

84, 92, 126, 220
177

220

9,179, 220
220

181. 184, 231



VIII cve30 I'epnemonozuueckoeo obwecmea um. A.M. Huxonvckoeo npu PAH
«Coepemennvie 2epnemonozuyeckue ucciedosanus Eepasuuy. lpoepamma u mesucul.

MenbaukoB JI.A.
Memepsikosa E.H.
Musko J1.
Munsro K. /.
Mupsza 3.
Mpuponenko-Mapenkos A./l.
Moszaddapu O.
Momnupyn M.
Mycradaesa [ A.
Hab6m3azex X.
Hazapos H.I'.

186
286
220
92,187,220
30
199
220
220
84
192
112

Hazapos P.A. 26, 28, 34, 46, 114, 188, 190,

192, 202

Hryen Ban Tan
Hryen T.
Heseposa A.O.
Heiimapk JLA.
Hedemosa A JI.
Hosunxuii P.B.
Orypuos C.B.
Oxmrreita W.J1.
OpemixoBa H.B.
OpnoB H.JL
OpioBa B.®.
OcurnoB @.A.
ITaBmoB A.B.
ITaceakoBa P.A.
Iletimun 5.
Ilepepsa IL.A.
ITeckosa T.1O.
ITeckosa T.1O.
[lerposckuii A.b.
ITerpocsn B.I.
IInotaukos I'K.
ITonsiHoBa I'B.
TTonsiHoBa O.E.
TToxumok H.E.

97,99
220
184
195

38
220

38, 66, 80, 82, 197, 226
87, 199, 229, 249

240
119, 122
192, 202, 224
204

206

236

220

289

208

259

210
204, 220
208

212

212

179

Tospxos H.A. 13, 15, 30, 34, 71, 73, 97, 99,
119, 122, 192, 214. 240, 250, 253, 291, 294,

297

[Ipenosckwuii B.A.
PabGanmanosa A.U.
Pabananosa 3.T".
PaBkoBckas E.A.
Pajpxabusane M.

220
20, 55,217
126
159
219

Pacrerap-Ilosnu O.

Pesru M.
PemernukoB A.H.
Pemrerosa C.A.
Porauera 10.A.
Potitoepr E.C.
Pomanoga E.b.
Psiounnna E.C.
Ps6osa E.JI.
Capkep Y.
Ca¢ponosa JI. .
Caunun A.O.
Cenbckas A.H.
CennnkoB A.T.
CepOun B.B.
Cupnoposa A.E.
CuzoB A.B.
Cumonos E.II.
Cununna C.M.
CununnaBa E.A.
Cxkamnon H.
Cxopunos /1.B.
Ckyuac I[1I1.
Cwmurt D.H.
Cuetxos I1.b.
Conosnesa E.H.
Comuiko H.T.
CrapukosB B.I1.
CremankoBa 1.B.
Crprolik P.
Cysannanym Y.

ColpomsTHukoBa E.B.

TabaunmmH B.T.
Taruposa B.T.
Tanuryuu M.
TankoBa A.J.
Tapxuumsunu 1.
Tuynos A.B.
Tumenko M.A.
Tumenko M.A.

Topramunos A.1O.

Tpodumen A.B.
Tpodumon A.T.
Tpy6unkos E.C.
Tynues b.C.

192
219

220,222

234

154

224

226

226

199, 229

15

150

112, 231

222

44

220

66

280

147, 166, 233, 240, 273
234

234

220

236

11, 44, 145, 280
15

239

240

54,243

224

18, 245

220

73,122
247,291, 297
109

138

220

249

220

222

199

229

66

73.250, 253
255

66

257

317



Bonpocwr eepnemonocuu. IIpoepamma u mesucst 00k1adoe
(noo peo. E.A. /lynaesa u H.A. Iloapkosa). 2021. M.: KMK Scientific Press

Typosa M.A. 199  Yeranos H.A. 168
TrorennkoB O.41. 220  Yeranos H.A. 275
VYenanenko H.M. 259  Yycek K. 220
Virakor M.B. 220, 261 qym/lcog A.C. 278
®aiizynun A 262 [llaxmaponos B.B. 27,79
®dorenb I 291, 294 IIsen C.J1. 280
®paepman A.1O. 199,229 1{1leiixosa MLA. 52
Dparik [0.A. 154 Ifenens B.IO. 202,282
;‘ngﬂgm EHB @ ;gg Ilecraxos JI.C. 285
AOUDYILIHH B.59. exoBmos C.B. 286
Xabunos T.X. 220
Iu X.-T. 220
Xan M.M. M. 220
[IImaruna A.A. 181
Xodwmann C. 224 I VP 249
Henranosuy FO.I1. 286 ypaakosa .t
I[3sre-Xyans S 15 OmosaJLA. 156, 289
Llu Usb 54 1Oros M.B. 168
]_[0171 I0.A. 38, 266 IOpFeHCOH TA. 234
Lypxan B. 220 [Omenxo I1.B. 291, 294, 297
L[xoBpeGosa A 1. 130 Sl6monckwmii [ 30, 34, 233
Yekynosa A.N. 150 Slknmos A.B. 220
Yepenanos [O. 268  Slkosnesa T.U. 220
UYepmun B.A. 199. 270  Suxosckuii JI.A. 38
Yepnurosa [1.11. 273 Supmone JI.B. 286
Yepuecona C.K. 130 Suy A.A. 199

BOIIPOCHI TEPIIETOJIOTI'UN:

VIII cbe3n ['eprieronornyeckoro oOiecTBa UMEHU
A .M. Huxonsckoro npu PAH «CoBpemeHnHbie
repIeTojornyeckue uccienoBanus EBpazun»

[IporpamMma u T€3UCHI JOKIAIOB.

non penakimueit E.A. Jlynaesa, H.A. TlospkoBa

M.: ToBapumecTBo HayuHbIx uzganuit KMK. 318 c.

Dopmar 60x90/16. O6bem 19.5 ycn. usn. 1. Bymara odcernast.
3axa3 Ne4580. Tupax 200 sk3.

Orneuarano B OO0 “Tamnes-ITpunt”
Mocksaa, 5-s1 KabenbHas yi., 2b.

318



