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COOpHHUK COACPKHUT MarTepHalibl JOKIAIOB M CTCHIOBBIX COOOIICHUN,
MpeNCTaBICHHBIX Ha BocbMoM che3ze [epreTonornyeckoro o0mecTsa UMEHU
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KO¥ u (uitoreHueii, MOpQpoJIorueii 1 mareoHToNoTHEH, (HayHUCTHKONH U OHO-
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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land, Uzbekistan, Ukraine and the Czech Republic. The congress was focused on
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.



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

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
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N TEXHOMNOTMYECKUiA LLEHTP, XaHou, BeeTHam

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

17



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

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%).

19



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

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.

20



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

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,

28



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

40



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

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
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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 T