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nuu, Upana, Ucnanun, Kazaxcrana, Kutas, Mekcuku, CaynoBckoii ApaBud,
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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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€BPa3UHCKOro BUAA, CBEICHUS O KapHOTHUIAX M F€HOMAX >KMBOPOISAIIUX SIIEPUL,
HaceJSIoLMX TeppuTopHio EBponbl 1 A3um, 4acTo ocrarorcst (hparMeHTapHBIMH.
Bwmecte ¢ TeM MHOrue o0IIeOMOJIOrNYEcKUe, a TakKe M MPAKTHYECKHE BOMPOCHI,
CBsI3aHHBIC C pa3HOOOpaszueM reprerodayHbl B KOHKPETHBIX pailoHax M ero coxpa-
HEHHEM, OCTAIOTCSI 10 KOHIIA HEBBIICHEHHBIMH U TPEOYIOT NallbHEHIINX KOMILIEKC-
HBIX MCCIIEJIOBAaHUIH.

YCTHbIV oknag

MUKPOMNACTHUK B JINYNHKAX SEMHOBO[HbIX

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

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

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

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

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

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

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

OO11ee KOIMYECTBO YaCTHL] BAPbUPOBAJIO B 3aBUCHUMOCTH OT CTa/IMU Pa3BUTHS
nmuauHky oT 100 mtyk (2 rpymnmna, 44 cramus) 10 4 (4 rpymnna, 51-52 cranuu), a Ko-
JIMYECTBO IITYK Ha 0iHy 0c00b — 0T 20 110 8. Y nmuuunok B. bufo 44-oli craaum pas-
BUTHS 3apErHCTPUPOBAHO HAMOOJIbILIEE Pa3HOOOPAa3He YacTUI] MUKPOIUIACTHKA IO
pasmepam: 150-300, 300-1000, 100-2000, 4000-5000 mxm. B aToT mepuon romo-
BAaCTHUKHM aKTHBHO PAaCTyT M MUTAIOTCS, B OCHOBHOM, PAaCTUTEIBHON MUIIEH, OTpe-
015151 3€JICHBIC U JIMaTOMOBBIE BOJIOPOCIIH, IIMaHOOakTepru. K KOHIlYy JTMYMHOYHOTO
Pa3BUTHS TOJIOBACTHKU TIEPEXOST B IIMTAHUU OT PACTUTEIHLHOM MUK K )KUBOTHOM
(51-52 cranmus, nepuox metamopdo3a), HHTCHCHBHOCTh pOCTa majaet. [onoBacTu-
KH TIEPECTAIOT MUTATHCS, TPOUCXOAUT PE30POIIMS KUIIEYHNKA, TAKKEe COPACHIBAIOT-
Csl POTOBBIE YEIIOCTH M CXKMMAIOTCS IIMPOKUE cKiaayarsie ryosl (bannukos, Jlenu-
coBa 1956), T. e. MpOUCXOAUT HEKpOOMOTHYECKHH MeTaMopdo3. B cBs3u ¢ aTiM y
TOJIOBACTUKOB Ha 0OoJjiee IMO3/IHUX CTaJUSIX Pa3BUTHSI OTMEUEHBI JIHIIb IUHUYHBIC
yacTul] MUKporutactTuka pazmepoM 150-300 mxmM. [TodydeHHbIe TaHHbBIE SBISIOTCS
TIEPBBIM JI0Ka3aTeIbCTBOM HAJIWYHSI MUKPOIUIACTHKA Y 3€MHOBOJHBIX B TIEPHO]] JIU-
YHMHOYHOTO Pa3BUTHSI.
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Data on the demographic structure of a common viper, Pelias berus (Linnaeus, 1758)
of the Kuznetsky Alatau
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The age of 76 individuals of Pelias berus (Viperidae, Serpentes) from different altitudinal
belts of the Kuznetsky Alatau Mountains (290—1600 m a.s.l.) was determined by the method
of skeletochronology. It was shown that the body sizes of individuals of different age groups
overlap, and the oldest individuals are not the largest. The maximum lifespan of females is
11 years (middle mountains of the eastern macroslope), of males — 9 years (low mountains
of the western macroslope). The reproductive core of populations is formed by males and
females of 4-8 years old. The age of breeding females is from 5 to 11 years, the fecundity
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