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IIPUTJIALIIEHHBIE JIOKJIA/[BI

Kanpanakmickuii 3anopeHNK. 3anoBeHasi HAyKa B 3all0BeIHOI cucTeMe
Mapuenkos A.B.

Kanpanakmickuii rocy1apcTBEHHBIN 3aMIOBEHUK
e-mail: kand.nauka@yandex.ru

B nauane XX-ro Beka npeoOafany ABe TOUYKH 3pEHHsI O MPUHIMIIAX OPTaHNU3alMY 3alI0BEITHUKOB: YTHIMTapHO-
Xo3sicTBeHHas U Hay4Has. CoIJIacHO NEpBOI, 3allOBETHUKHU HYXKHBI JUIsI COXpPAaHEHUs KOHKPETHOTO BHJA B MHTEpecax
HapoJHoro xoszsicrBa. CoOrJacHO BTOPOH, 3aMOBEIHHKHM «...MOTYT W JOJDKHBI OBITH IEHTpPAaMH Hay4HO-
uccienoBaTenbekoi padoten» (KoxxeBHuKOB, 1928).

Ha npumepe Kannanakiickoro 3anoBeiHAKa pacCCMOTPHUM HCTOPHUIO 3aIIOBEAHOM HAyKU B 3allOBETHON CHCTEME.

HcxonHo 3anoBeHUK ObLI OpraHM30BaH JJIsl COXPAHEHMs! rard OOBIKHOBEHHOW — €CTECTBEHHOTO MCTOYHHUKA
LIEHHOTO TIPUPOHOTO yTEIUIUTEINs — raradbero myxa. [Ipakruueckn Best paboTta, B TOM YHCIE U Hay4dHasl, ObliIa JoJrue
TOZBl COCPENOTOYEHAa BOKDYT IIEJIE€BOro Buaa. IIpw 3TOM 3amoBeqHbIE TEPPUTOPUH PacCMAaTpPHBAINCH KaK HAyJIHBIC
MOJIMTOHBI AJISl OTPAaOOTKM METOAMK COJAEPXAaHUs JAWKOTO BHIA C IEJNBI0 IOCIEYIOIIeH Hepenaddl MONyYeHHBIX B
pe3yibTaTe HAay4YHBIX OIBITOB M JKCIEPHMEHTOB MNPAKTHYECKOTO OIBITA M PEKOMEHAAIMH 110 OJOMAIIHMBAHHUIO B
HapOJHOE XO3SHCTBO.

IMpumepro ¢ konma 1950-X rogOB HaYMHAIOT NMPOBOAWTHCS PAOOTHI MO M3YYEHHIO OWOJIOTHH JIPYTHX BHIOB
BOJIOTUIABAIONIMX M OKOJOBOJHBIX NTHILL. [TosBIIsIeTCS NOHMMaHHe He0OX0IMMOCTH HCCIIE0BaHUIT HE TOJIBKO B 00J1acTh
OPHHUTOJIOTUH, HO U B 00JIACTH MHBIX AUCIUILINH, HHULIUUPOBAaHHbIC H3yUYEeHHUEM OMOJIOTHUH TarH.

B 1950-e romsl mpoBOIATCS Mapa3UTOJOTHUECKHE HCCIEJOBAHUS A BBIACHEHHS NPUYMH MAaccOBOW rubenu
NTeHHoB raru. Hagamo ruapoOHONOTHYECKHX HCCIEIOBAHMH CBA3aHO C BBIABICHHEM OOBEMa IHIIECBHIX 3aIacOB
JUTOPAIBHBIX 0ECIO3BOHOUHBIX. B 1962 roxy HaumHaroTcs cucTeMaTuHueckue 6oTaHmdeckue padotsl. [IpomsBoautcs
KapTUpoBaHKEe (DUTOLIEHO30B, ONPECISIOTCS TUIIBI U 3aKOHOMEPHOCTH (DOPMHUPOBAHKSI OPHUTOTEHHOM PACTHTEILHOCTH
Ha OCTPOBAX B MECTaX MACCOBBIX CKOIUICHHUH IITHII.

B navane 1960-x rogoB NpOUCXOJUT CMEHA IIPUOPHUTETOB HAYYHBIX HCCIICTOBAHUT — C N3yUYECHUS TOIBKO OJTHOTO
[EJICBOTO BHJIA HA MCCIICOBAHUE TPAKTHUCCKU BCeil OMOTHI 3amoBeHnKa. B 1980—90-x rogax Hay4HBIC HCCICIOBAHUS
B 3allOBEJHHUKE JIOCTUTalOT IMKAa CBOEH HMHTEHCHBHOCTH. Ilo pe3yinbraTaM HCCIEJOBAaHHWN OITyOJIMKOBAHO [EBATH
coopuukoB TpynoB Kanpamakiickoro 3anoBeiHHKa. Pa3sBHBAIOTCS COBMECTHBIE NPOEKTHI C 3alaJHBIMU KOJUIETaMH.
[IpoBonsATCS MEXITyHapOAHBIE OPHUTOIIOTHIECKNE COBEIAHUS U KOH(DEPEHIINH.

C 2000-x rogoB pe3ko cokpamaercsi (MHAHCHPOBAHHUE 3alTOBEIHUKOB. [IPHBOANT 3TO K MOCTETIEHHOMY CIay
HAy4YHOH JEATENbHOCTH, YXOXy HauOolee aKTHBHOM YacTH HAyYHOTO KOJUIEKTHBAa B AaKaJIEMHUUYECKHE Hay4dHBbIC
YUPEXICHUS WIN Ha MEHCHIO, OCTAIOIIUECS — JOCTHraloT IIEHCHOHHOTO Bo3pacTa. Mosiofasi CMEHa Ha mpejsaracMble
YCIIOBUS HATH He roToBa. OTCYTCTBYET HOHMMaHHE HAYYHBIX IEPCIIEKTUB U MIEPCICKTUB Pa3BUTHS 3a[IOBEAHUKA B IIETIOM.

Ceituac Hay4Has ESTENBHOCTD 3aMIOBEAHUKA CBOJIUTCS MPAKTUYECKH K MOHUTOPUHIY OTACIBHBIX BHIOB ITHUI]
3aloOBE/IHBIX aKkBaTOpui KaHIanmakiickoro 3aimBa M OTIENIBHBIM MCCIIEIOBaHUSIM B JIPYTHX 0O0JIacTSAX OHOJIOTHH.
KoMmmnekcHbIX Hccae10BaHni 9KOCUCTEM Ha 3alOBEIHBIX TEPPUTOPUSIX, BBUAY OTCYTCTBUS U JIOAEH U MaTe€pUaIbHBIX
BO3MOXKHOCTEH, He mpoBoauTcs. Ocrarorcsi HEOM(POBAaHHBIMU U YAaCTUYHO HEOOpaOOTaHHBIMHU OrPOMHBIE 0OBEMBI
coOpaHHOH paHee MHPOPMAIHH.

Kandalaksha State Reserve. Short history of nature conservation research
Marchenkov A.
Kandalaksha State Reserve

e-mail: kand.nauka@yandex.ru

The short overview on the history of science at the Kandalaksha reserve is given. In 1932 the reserve was organized
for conservation and investigation of Somateria mollissima. The wide parasitological, hydrobiological and botanical
studies were begun later. The most productive period in the scientific life of the reserve was 1980-90s.



TpynHasi ’kHU3Hb Ha OCTPOBaXx OJ1a’KeHHBIX. BHOCTaHIIMM B 310Xy MepeMeH

Topswuxo H.A.

OI'BY «I'ocynapcrBennsiii 3anoBeAHUK «IlacBuky», nrr. Hukens
e-mail: alexandragor4@yandex.ru

Ony0MKoBaHHast FOJ] Ha3ajl KHUTA 00 HCTOPHUHU POCCUICKNX Onosorudecknx craniuii benoro n bapenuesa mopeit
(Topsuko, 2021) HazpiBaeTcst «OcTpoBa OJIaKEHHBIX», U 9TO KPaCHBOE Ha3BaHHWE MOXKET CO3JIaTh MIUIIO3UIO, YTO JKU3Hb
Ha OMOCTaHIMAX OblIa CIOKOMHOW 1 6e3MATEXKHOM. B eficTBUTEIFHOCTH BCE POBHO HA000pOT. BO3HHKHOBEHHE 1 KHU3HB
a0CONFOTHOTO OOJBIIMHCTBA HAIINX CEBEPHBIX OMOCTAHIMH HMpHUIUIACh HAa XX BEK, M BCE IMOTPSICEHHUS TOTO BEKa MM
MPHUIILIOCH HCIIBITATh B HONMHON Mepe. ConnalibHbIe KaTacTPO(bI 3TOTO BPEMEHH — PEBOIIOINHN, BOWHBI M PETIPECCUHT —
caMbIM HETOCPEICTBEHHBIM 00pa3oM OTpa3WiNch Ha CyAb0ax OWOCTaHIMH MW WX COTPYAHHKOB. B moxmazne
paccMaTpHBaeTcsl, Kak CKa3aich cOOBITHS X X BeKa Ha KU3HW KOHKPETHBIX MCCIIEA0BATENCH U OMOCTaHINI.

Hard life on the Isles of the Blessed. Biostations in an era of change
Goryashko N.

Pasvik State Nature Reserve, Nikel
e-mail: alexandragor4@yandex.ru

A year ago, a book on the history of Russian biological stations in the White and Barents Seas was published
(Goryashko, 2021). Its title is “Isles of the Blessed”. This beautiful name can create the illusion that life at the biological
stations was calm and serene. In reality, it is exactly the opposite. The nascency and existence of the absolute majority of
our northern biological stations took place in the 20th century. They experienced all the upheavals of this century in full.
The social catastrophes of that time, revolutions, wars and repressions, had a very direct impact on the fate of biological
stations and their employees. The presentation tells how the events of the 20th century affected the fate of biologists and
biological stations.
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JKoJ0TrnIecKHe MeTaMop(i)03bI OTACIAIINUXCH OT MOpPH BOAOEMOB

Kpacrosa E.JI.

MockoBCKHH TOCyIapcTBeHHBIN yHUBepcuTeT uM. M.B. JlIoMmoHOocoBa, benomopckas Ounosorndeckas cranuus uM. H.A.
[TepoBa
e-mail: e d krasnova@mail.ru

O/IHO M3 MOCJIENCTBUH MOCTENeTHUKOBOTO HOAHSATHSL OEJIOMOPCKHUX OEperoB — OTAENEHHE OT MOPSI HEKOTOPBIX
3aJIMBOB, KOTOPBEIM, B KOHEYHOM CUE€Te, IPEJCTOUT CTaTh MIPECHBIMU 03epamMu. Ho mpex/ie OHU MpOXOoJAT uepe3 CTaguio
MEPOMHUKTHIECKOTO BOJOEMA, KOTOPBIN COCTOMT M3 HECKOJIBKUX CIOEB, HE NMEPEMENINBAIOIINXCS APYT C APYTrOM H3-3a
pasHMIBI B IUIOTHOCTH. HempocToil 9SBONIONMOHHBIN IyTh COMPOBOXKAAETCA IOCTECIICHHBIM  OINPECHEHHEM
MIOBEPXHOCTHOTO CJIOS, HAKOTNIEHHEM B HEM T'yMHUHOBBIX BELIECTB, KOTOPHIE OKPAIINBAIOT BOJLY B KOPUIHEBATHIN IIBET,
13-32 4E€r0 yMEHBIIAETCS TOJNMINHA (OTHYECKOTO CIIOS M CIIEKTP MPOXOJIAIIETO CBETa CMELIAETCS B CTOPOHY OOJBIINX
JUIMH BOJIH. DTO BIMSCT HA COCTaB (PUTOIUIAHKTOHA, & TAKXKE OIPEAEIACT [[BET BOABI B XEMOKJINHE — I'PaJIMCHTHOI 30HE
MEXIy a’poOHOH M aHa’pOOHOI 30HOH C MAacCOBBIM pa3BUTHEM (POTOTPOGHBIX OPraHU3MOB. XEMOKIMH — camas
NPOJYKTUBHAsS 30HA 32 CUET BHICOKOH dpdekTHBHOCTH poTOCHHTE3a aHOKCHI'€HHBIX (POTOTPOPHBIX OaKTepuil, KOTOphIC
B (OTOXUMHYECKUX PEaKIMAX HCIOIB3YIOT CEpOBOJOPOA. DTO CaMblii IPEeBHHH BapHaHT (OTOCHHTE3a Ha Haulen
m1aHeTe. AHa’poOHasi 30Ha — ellle OJJMH OMOTOII, HACeJICHHbII APEeBHEHIITMMU OpPraHU3MaMU: 3/1eCh BOCTIPOU3BOAUTCS
OakTepuaibHOE COOOIIECTBO ApXes W BPalIalOTCs IHUKIBl OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH C ydyacTHEM
cepsl, YIIepo/a, jkelie3a U APYruX JIEMEHTOB. B uncie HeoObIUHbIX SBICHUH, KOTOPhIE HE BCTPEYAIOTCsl HU B MOpPE, HU
B IIPECHBIX 03€pax, a TOJILKO B CTPAaTH(UIMPOBAHHBIX BOJOEMaxX — MapHUKOBBIH d(dekr. [TockonbKy ciion Bobl HE
MIepeMEIINBAIOTCS, TOJIIIA BOJBI HIKE 30HBI KOHBEKIIMM M30JMPOBaHA OT aTMOC(Epsl, M TaM MOXET HaKalUIMBaThCs
KHCJIOPOZ, BBIPAOOTaHHBIN (UTOIUIAHKTOHOM, B KOHICHTPAIlMM, B HECKOJBKO pPa3 IPEBBIIAIONICH HACHIIICHHE.
HaxkannmBaercst Takoke M TEIUIO, M3-32 YE€ro BO3HMKACT €IIe OAWH HEOOBIYHBIH 3(PQEKT — IOrpy>KeHHBIH MaKCHUMyM
TemnepaTypel. TemnooOMeH MeXITy pa3HBIMH CIIOSIMH OTpaHWuYeH KpailHe MeIUleHHoW TerioBoi auddysueit. B
MIPUIOHHON 30HE KaXKJIOTO BOJIOEMa €CTh 30HA C TEMIIEPATypOH, IIOCTOSIHHOHM B TE€UEHUE BCETO T'0/ia, IIPHUYEM B pa3HbBIX
BOJIOEMax OHa pasHas. B omHoM m3 BomoemoB B 10 km ot Benomopckoii Ononormueckoit cranmuu MI'Y Ha riryOune 4,5 M
naxe 3umoi +10 °C. Ectp u apyrue HeoOBIYHbIE ABJICHHS, HAIPIMEP — CEPHBIN JBIM IO BOJIOW M3 KOJUIOMIHOW CEPHI,
KOTOpas 00pa3oBaach B pe3ybTaTe OKUCICHUS CEPOBOOPOAa OakTepusamMu. Mn BEICTHIIAIONIEE THO HETKAHOE TIOJIOTHO
W3 HUTYATHIX CEPHBIX OAKTEPUH C KPYTIBIMHU JBIPKaAMH OT My3bIpel MeTaHa, NOJHUMAIOIINXCS U3 JOHHOTO Ocajaka. B
a’poOHON YacTH BOJOEMa TOXKE €CTh Macca MHTepecHoro. HemaBHO MBI OOHAPYXWMIM HOBOE JJIS HAyKH IUIAHKTOHHOE
COOO0IIECTBO, CBA3aHHOE C XEMOKIMHOM, B KOTOpPO€ BXOAAT CEpHbIE OaKTepuu, MHUKCOTPO(HBIE BOIOPOCIHH,
rerepoTpodHbie JUHOMIATEIUIATEl M JIMYUHKH TTOJIMXET, KOTOPhIE BCTPEUYAIOTCSl B TEUSHHWE BCETO rojia, HECMOTpS Ha
HOJISIPHYIO HOUb U Jel. 1 3To — naneko He Bce.

Ecological metamorphoses of water bodies separating from the sea

Krasnova E.
Lomonosov Moscow State University, Pertsov White Sea Biological Station
e-mail: e _d_krasnova@mail.ru

Due to post-glacial uplift of the White Sea shores some bays separate from the sea. On the way to the fresh lakes,
they pass through meromictic stage composed of non-intermixing layers due to different density. An intricate evolutionary
path is accompanied by many effects that are not found either in the sea or in fresh lakes.
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Jdonnblie coobmecTBa 3a;1uBoB apxunenara Hosas 3emus (Kapckoe mope)
Yoanos A.A.

WuctutyT okeanonoruu uMm. [1L.I1. Tlupmosa PAH, Mocksa
e-mail: aludal@mail.ru

Apxwunenar HoBast 3emisi Hayainy MHTEHCHBHO M3ydaTh B 20-X rojax mponuioro Beka. [loapoOHble ommcaHus
0COOEHHOCTEH HSKOCUCTEM 3AJTUBOB, H, B YACTHOCTH, KCCIIEA0BaHNUS (hayHbl, ObUIN BHIIIOIHEHBI B psiie 3aKMBOB 0. KOXKHBIN
(3enkeBuy, 1925), neransHo OBUTH ONKCaHbI payHUCTHYECKUE KOMILUIEKCHl B ryoe Uepnas (['ypesiHoBa, Yinakos, 1928)
n npomuBe Martoukud Illap (Ymakos, 1931). 3atem moctym umccnemopareneld Ha HoByro 3emimo mpekpatwics U B
HCCIIEOBAaHMAX PETMOHA HACTYIII JUIMTENbHBIA HepepsIB, a paboTel y HoBoit 3eman ObuTH BO30OHOBJICHBI TOJIBKO B
1990-x rogax (I"ampmosa u np., 2004). Haguras ¢ 2007 r. 1O PAH npoBoaut paboThI 110 KOMITICKCHOMY HCCIEIOBaHUIO
3aJIMBOB BOCTOYHOTO ToOepexbss HoBoit 3emin. Beero recinenoBano BoceMb 3aIHBOB.

IMpakTrdyeckn Bce 3alMMBBI BOCTOYHOTO MOOEPEXbsl apXuienara SBISIOTCS 3aluBaMu (BOPIOBOTO THUIIA.
Pa3zHo0Opa3zue 3K0CHCTEM 3aIMBOB 00YCIIOBICHO PA3IHIMAMH O MOP(HOMETPHH, CTEIICH! U30JISIIUH OT OTKPBITOH 4acTh
Mopsi, 00beMy MPECHOTr0 M JIETHHKOBOIO CTOKAa, THIAM OeperoBod nuHUH. Beinenenel Bexynme (akTopsl B
(OpMHPOBaHUH YKOCHCTEM 3aJIMBOB, IIIaBHBIMH U3 KOTOPBIX SIBIISIFOTCS XapaKTep U CHUila TEPPUTEHHOTO CTOKa, NTyOuHa,
TIOJIOKEHUE Ha OCH 3aJiIuBa, THUIl T'PYHTa. OHCHeHa CTCIICHb H30JIALMHN I[OHHOﬁ q)ayHI:I, IIOKa3aHbl OTJINYUA COO6IHeCTB
BHYTPEHHHUX 4acTeil 3aIMBOB OT COOOILECTB OTKPBITOI'O MOPSI, PACCMOTPEHBI Crielu(UUECKIE COOOLIECTRA, HACEISIOLINE
KyTOBBIE 4aCTH 3aJIMBOB. Pa3HooOpa3ue opraHn3mMoB MakpoOEHTOCa HIKE BO BHYTPEHHUX yacTsx 3aiuuBoB. CooOlriecTsa
JIMTOpAJIN apXuIiejara ABJIA0TCA BbICOKOAPKTUIECCKUMU, CUIIbHO O6e)1H6HHI>IMI/I J'II/I6O 3(1)eMepHI)IMI/I.

B HacrosIiee Bpemst TOHHBIE COOOIIECTBA 3aJIMBOB IT0/IBEPKEHBI CHIIbHBIM U3MEHEHHSM, UTO CBSI3aHO B TIEPBYIO
ouepesib C BCEIICHNEM B 9KOcHcTeMy kpaba-ctpuryna Chionoecetes opilio. Bcenenue kpaba-CTpUryHa cka3ajioch Kak Ha
YMCHBIICHUN KOJHMYECTBEHHBIX XapaKTEPHCTHK M Pa3HOOOpa3us MakpodayHbl, TaK U Ha HW3MEHEHHH CTPYKTYpBHI
€000I11eCTB ¥ TPOPHUIECKUX OTHOIICHNH B OEHTOCE, B YACTHOCTH HA M3MEHEHUH COOTHOIICHHS Makpo- 1 MeHoOeHTOCa.

Hy w nakonem, 3aquBel M TpHOpexHas 30Ha apxunenara HoBas 3emist HOABEP>KEHBI BBHICOKUM PHCKaM,
00yCIIOBICHHBIM 3aXOPOHCHNEM HA ATOW aKBATOPUH OOJBIIOTO KOJIMYECTBA TEXHOTCHHBIX 00BEKTOB — KOHTEHHEPOB C
OTpaGOTaHHBIM WJIN HE BBII'PYKCHHBIM AJICPHBIM TOIIJIMBOM, CYJI0B U }IeTaJ'Ieﬁ CYZIOB pa3jINYHbIX TUIIOB, KaK IMOABOJHBIX,
TaK 1 HAABOJHBIX. Tem He MCHEC, KaK IO OCHOBHBIM KOJHNYECTBEHHBIM XapPAKTEPUCTUKAM, TaK U 110 BUJOBOMY COCTaBY
U CTPYKType, OEHTOC OKpecTHOCTeH 3axopoHeHnit TPO cxo/eH ¢ TaKOBBIM HHTAKTHBIX YYaCTKOB 3aJIHBOB.

IIpoexm evinonnsemcs npu noddepaicke Poccuiickozeo nayunozo ¢ponoa (epanm Ne 23-27-00028).

Bottom communities of the Novaya Zemlya archipelago bays (the Kara Sea)
Udalov A.A.

Shirshov Institute of Oceanology of RAS, Moscow
e-mail: aludal@mail.ru

The variety of the ecosystems of the Novaya Zemlya archipelago bays are highly dependent on geomorphological
features, degree of isolation from the open sea, the volume of terrestrial runoff, coastline type, etc. The differences
between the communities of the inner parts of the bays and the communities of the open sea were shown, specific
communities inhabiting the innermost parts of the bays were described. Modern changes in communities associated with
the introduction of snow crab Chionoecetes opilio into the ecosystem were considered.
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ManeonuMHoJIOTHYECKHE HCCIEAOBAHNE ISl ATE00KEAHOJOTHYECKUX PEKOHCTPYKIM A
(Ha npumepe besoro mops)

Cybemmo J[.A.

Poccwuiickuii rocymapcTBeHHBIH megarormdecknii yauBepeuteT uM. AW T'epuena, Cankr-IletepOypr
e-mail: subettoda@herzen.spb.ru

B noknane OyamyT mpencraBiieHbl METObI, HOAXOABI M PE3YJITAThl IAJICOTMMHOJIIOTHYECKHX HCCIIEAO0BaHUI
(M3yueHHe NOHHBIX OTJIOXKEHHH 03ep C HENbI0 PEKOHCTPYKIMH JTAloB Pa3BUTUS HX DKOCHCTEM, OKPY>KAFOLIMX
naHAmadToB M KIMMaTa B IPOLIJIOM ) H30JMPOBAHHBIX OacceiHOB (IPUMOPCKHE 03epa, KOTIOBUHBI KOTOPHIX IIpU OoJiee
BBICOKOM ypOBHE benoro Mops 3ajJuBaJIUCh €0 BOJAMM) C LENIbI0 PEKOHCTPYKLUU TUHAMUKHM YPOBEHHOTO peXHMa
Benoro Mopst co BpeMeHH AETIISIINAINN €T0 KOTIOBHHBI. AKTHBHO HCCIIEAOBAHUS BELYTCS MOCIEAHUE BA JECATKA JIET.
B nmoxmame OynyT mokaszaHBl NPHUMEPHl NAJICOIMMHOJIOTHYECKHX paboT Ha ocTtpoBax COJNOBELKOTO apXuIenara,
Onexckoro noiyocrpoBa, Kapensckoro 6epera bemoro mopst m Konbsckoro momryoctpoBa. Ilo Teme mokimama MOXHO
03HaKOMUTHCA ¢ myOmmkanusamu (Cyoerro u ap., 2012; Komeka u ap., 2018; Pomanenko u ap., 2012; Baranskaya et al.,
2018; Lunkka et al., 2012). B HacTosIIee BpeMs BEJETCS CHCTEMATH3AINs PE3YIbTATOB BCEX MMAJCONUMHOIOTHYECKIX
PEKOHCTPYKIMH 1 CO3/aHHEe €IMHON 0a3bl JaHHBIX JUIA IOCTPOCHUS HU(POBBIX ManeoreorpapuIeckux KapT pa3BUTHA
Benoro mMopst B o31HEM IJIEHCTOLIEHE U TOJIOLICHE.

IIpoexm evinonnaemcs npu noooepoicke I'ocydapcmeennoeo 3aoanua Munucmepcmea npoceewjenuss PP ona
PI'TIY um. A.U. I'epyena (FSZN-2020-0016) u npoexma PH® (22-17-00081).

Paleolimnological studies for paleooceanological reconstructions (examples from the White Sea)

Subetto D.

Herzen State Pedagogical University of Russia, Saint Petersburg
e-mail: subettoda@herzen.spb.ru

It will be presented new results of paleolimnological studies of isolated basins (seaside lakes flooded in the past
with the waters of larger basins) in order to reconstruct the dynamics of the White Sea level in the past.
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Hporpammusiii kommieke JASMINE 111 n3ydyeHust 6moreoxumMu4eckux npoueccos B besiom mope
Toncmukos A.B."*, Yepros HA’

! MucturyT BoaubIx npobnem Cesepa KapHLI PAH, Iletpo3aBomack
2 lHCTHTYT IPUKNIAIHBIX MaTeMaTuueckux uccieposannii KapHI[ PAH, Tletpo3aBoyck
* e-mail: alexeytolstikov@mail.com

IIporpammusiii kommiexkc JASMINE ocnoBan Ha monenu CesepHoro JlemoButoro okeana FEMAO, kotopas
OMMUCBIBAET TEUEHUS, TEMIEPATypy, COJICHOCTh M MOPCKOH el u Moaenu BFM (Bxirouast MOy S9KOJIOTHH MOPCKOTO
npaa). Hackonbko Ham u3BecTHO, BFM ¢ BKITIOWEHHON ITOIMOIENBI0 MOPCKOTO JIbJ]a HUKOT1a HE COYeTanach ¢ MOJICITISIMA
OUPKYJANAN OKeaHa. DTOT KOMIUIEKC OBLI TIPHCIIOCOONEH K OcoOBIM ycnoBHsAM bemoro Mops W HCHBITAaH Ha
MaJIOJJOCTYIIHBIX JaHHBIX (B OCHOBHOM CITyTHHKOBBIX ), HCIIOJIB3YETCS apaUICIbHbIN pacydeT.

Yucno rpynm (1, ClIe0BaTENbHO, IEPEMEHHBIX B MOJICIIN) MOXKET COKPAIIAThCS 3a CUET YKPYITHEHHS, YTO JacT
BBIUTPHIII B IPONU3BOAUTENEHOCTH. OpraHn4ecKie OCTAaHKH PEMUHEPATH3YIOTCS OaKTepHsSIMH BOJHOM TOJIIH, a TaKXkKe
OGEHTOCHBIM 3KOCOOOIIECTBOM, KOTOPOE ONMUCHIBAETCS MPOCTONH MOJEINBIO, YIUTHIBAIOMIEH KOJMIECTBO BEIIECTBA HA JTHE
U CKOPOCTh PEMUHEpaNN3alliy, 3aBHCAIIYI0 OT TEeMIepaTyphl BOJBI M KOJIMYECTBA BEIECTBA, a TaKXKe pa3/ieleHue
BEIIIECTBA Ha JIBE (PpaKIMU C Pa3HBIMH MEPUOAAMH MOy pasiokeHuss. CKOPOCTh OCaKACHHS MOCTOSHHA JUIsl KOMIOHEHT
netputa (5 METPOB B CYTKH) M BBIYHMCISETCS IJIS psifia Jpyrux KOMIoHeHT B Mojaenu BFM. Tlotok HeopraHmueckoro
BEIIIECTBA M3 MOPCKOTO JIbJja YYUTHIBAETCS B CXEME BEPTUKAIBHOM nuddy3un.

Mogens BFM coaepxut mnoacucreMy Mmopckoro npaa BFMSI. Cucrema MOpPCKOTO IbJla OMUCHIBAETCS
HECKOJBKUMH IPYyIIIaMU ABYMEPHBIX CKAIAPHBIX MOJICH C IMOTOKaMH BEIIECTBA MEXAy HUMHU U BKIIFOUaeT B ceds (uto-
U 300IUIAaHKTOH, OakTEepHH, JETPHUT, PACTBOPEHHOE HEOPraHMYECKOE BEIIECTBO (B TOM YHCIIC YIJIEKHCIBIH Ta3 M
KHCJIOPO) M OPTaHUIECKOE BEUIECTBO.

B nokmage OyayT mpeacTaBieHbl BO3MOXHOCTH BBIUYHCIHTEIBHOTO KOMIUIEKCA MO BOCIPOM3BEICHHIO
XapaKTEepUCTUK JIbJa beroro Mops ¢ y4eTom ero 3KOCHCTeMBI W OyAyT 00CYKAaThCS BO3MOXKHOCTH HPUMEHEHHS
HapaOOTOK IS yueTa ONOJI0rn4ecKol akTHBHOCTH Jibia CeBepHOro JlenoBuToro okeana.

Ilpoexm svinoansemcs npu nooddepoicke epanma Poccutickozo nayunozo gonoa Ne 22-27-20014, nposooumozo
cosmecmuo ¢ opeanamu eracmu Pecnybonuxu Kapenus c ¢unancuposanuem usz Ponoa 6eHUypHbIX UHGECHULUL
Pecnybnuxu Kapenua (DBU PK).

JASMINE software for studying biogeochemical processes in the White Sea
Tolstikov A.V.'* Chernov [.A.°

! Northern Water Problems Institute of Karelian Research Centre of RAS, Petrozavodsk
2 Institute of Applied Mathematical Research of Karelian Research Centre of RAS, Petrozavodsk
* e-mail: alexeytolstikov@mail.com

The JASMINE software package is based on the FEMAO Arctic Ocean model, which describes currents,

temperature, salinity and sea ice, and BFM models (including the sea ice ecology module). The report will present the
capabilities of the computer complex for reproducing the characteristics of the White Sea ice.
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I'onoxkadepubie MosLIocKku bestoro Mopsi: coctaB ayHbl M IPONCX0KIEHHE
Exumosa U.A.

MoCKOBCKHH TOCYIapCTBeHHBIN yHUBepcuTeT uM. M.B. JIoMmoHOCOBa, Kadeapa 300510Tun O€CIO3BOHOYHBIX, MOCKBa
e-mail: irenekimova@gmail.com

lonoxabepubie mosumockn  (Gastropoda:  Nudibranchia) —  kpaiiHe pa3HooOpasHas Tpynma MOPCKHX
0eCr03BOHOYHBIX JKMBOTHBIX, BKIIoYatomas Oonee 4000 BumoB. DBOJIIONMS JaHHOW TPYHIBI CBS3aHA C peAyKIMei
PaKOBUHBI U TOSIBJICHHEM albTEePHATUBHBIX, YHHUKAJIBHBIX CIOCOOOB 3alIWTHI, TAKMX Kak OTOOP M HCIIOJIb30BaHHE
CTPEKATENbHBIX KallCyll KHHIAPUHA WIM BTOPHYHBIX META0ONUTOB TyOOK M MIIaHOK. IIOCKONBKY 3TH 3aIlWUTHBIC
MEXaHHU3MBI HAIIPSIMYIO CBSI3aHbI C MUTAHUEM T'OJI0Ka0EPHBIX MOJITIOCKOB, JUISI HEKOTOPBIX CEMEHCTB IOKa3aHbl BEICOKAs
CHeLHaIN3alys] Ha PA3IMIHBIX 00BEKTaX MUTAHUS U PeATN3alys PAa3INIHBIX MEXaHN3MOB IHIIEAOOBIBAHMSA, YTO JETAET
nX yAOOHBIM OOBEKTOM JJsl HCCIEAOBAaHMS MEXAHM3MOB aJaNTHBHOW paguanuu. [osoxkaGepHbIE MOJITIOCKH
pacIpoCcTpaHEeHbl BCECBETHO, M, XOTS HamOoibllee pazHOOOpazue MHPUYpPOUCHO K TPONMYECKHM DKOCHCTEMaM, B
OopeanbHBIX U APKTHYECKHX MOPSAX OHM TaKXXe JOCTATOYHO pa3HOOOpa3Hbl. JlaHHBIN IOKIAJ IOCBSIIEH PEBU3NHU
OMOJIOrMYeCcKOro pa3HOOOpasusi royokabepHbIX MOJUIFOCKOB benoro mMops, 0030py HX OHOJOTHMH, PEKOHCTPYKLWHU
(MIOTeHEeTHYECKUX OTHOLICHUI OTIENbHBIX TPYII, a TAK)Ke aHAIN3y BO3MOXKHBIX HMyTel 3aceieHHs ApPKTHYECKOTO
peruoHa.

Marepuanom ajst JaHHOW paOOTHI MOCITYKHIM MHOTOJIETHUE COOPBI rOJ0Ka0EPHBIX MOJUIIOCKOB B OKPECTHOCTH
Benomopckoii 6uonmormdeckoit ctanumu MI'Y, a Taxke KOJUIGKIMH Pa3IHYHBIX OTEYECTBEHHBIX M 3apyOeKHBIX
300JIOTMUECKHX MY3€€B M YHHBEPCHUTETOB. METOIbI MCCIIEOBAHMUS BKIOYAIM KaK KJIaCCHYECKHE MOPQOIOTHUECKHe
METO/IbI (CBETOBass MUKPOCKOIINS, CKAaHUPYIOWIast SJIEKTPOHHAsT MUKPOCKOIIHS), TaK U OOJIBIION CHEKTP MOJIEKYJISIPHO-
(UIOTEHeTHYECKUX TOAXO0A0B (IIOCTPOCHHE MOJICKYISIPHO-(PHIIOTEHETHYECKHX JEPEBhEB MO UYETHIPEM MapKepam,
METO/bl MOJIEKYJISIPHOTO pa3JelieHUs] BHJOB, PEKOHCTPYKLHS IIPEJKOBOTO apeayia, OLCHKa BPEMEH AMBEPICHIIHH,
MIOCTPOEHHE CETEH TAIIOTHUIIOB ISl IIMPOKO PACHPOCTPAHEHHBIX BHIOB).

dayHa ronoxxabepHbIX MOJUTIOCKOB bestoro Mopst HacuuThIBaeT 23 Buaa. 113 HUX BeCOMb BHJIOB UMEIOT IIUPOKOE
ampubopeanbHOE pacmpocTpaHeHHe, 12 XapakTepH3YIOTCS aTJIaHTO-apKTHYECKUM pPAaCHpPOCTPAaHEHHEM M HMEIOT
cecTpuHcKue Buabl B THXOM oOkeaHe, /iBa BWJa MPHYPOYCHbI B OCHOBHOM K apKTHYECKHUM BOJAM M OJMH SIBISICTCS
sHnemukoM bemoro mops. Ilomasisromee 4ncino BUIOB OEIOMOPCKHX TOJ0Ka0EpPHBIX MOJUTIOCKOB (22 BHIA) UMEIOT
TUXOOKEaHCKOE MPOUCXOKICHUE U 3aCEIIHIIN ATOT PETMOH B TEUCHHUE IUTHOLICHA-TUIECTOLIeHa TPH OTKPhITHH bepruHrosa
mponrBa. 3acelIeHne apKTHYECKOT0 PErMOHa THXOOKEAaHCKUMH BCEICHIIAMH TIPOUCXOINIIO TapauIeIbHO U HE3aBHCHUMO B
Pa3IUYHBIX ceMeCTBaxX ToJI0XkabepHBIX MOJUTFOCKOB, U 0oJiee BeIpakeHa y mpenctaButenei mogotpsiaa Cladobranchia,
YTO BEPOSATHO CBS3aHO C 9KOJIOTMYECKUMH XapaKTepPUCTHKaMH JaHHbBIX BUIOB U KOMIUIEKCHOH nctoprel popMupoBaHus
COBPEMEHHBIX apKTHYECKUX COO0OIIecTB. Bricokas 101 BUIOB C THXOOKEAHCKHM MPOMCXOXKACHHEM OTIIMYaeT (ayHy
royio>kabepHBIX MOJUTIOCKOB benoro mops ot compenensHoro bapeniieBa Mopsi, B KOTOPOM H3-3a CHIIBHOTO BIJIMSTHHS
Hopn-Karnickoro Teuenust 17 u3 43 BUIOB roy10ka0epHBIX MOJUTFOCKOB HMEIOT aTJIAHTHYECKOE IPOUCXOoXkIeHne. TeM He
MeHee, JJaHHbIe aTJIaHTHYeCKHEe BU/Ibl HE pacIIpOCTPaHEeHkI Jajible nodepexbss MypMmana.

Ilpoexm svinonnsiemcs npu noooepoicke epanma PH® 20-74-00012.

Nudibranch molluscs of the White Sea: fauna composition and origin
Ekimova I.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
e-mail: irenekimova@gmail.com

The present work is devoted to the integrative revision of nudibranch molluscs in the White Sea, in the light of
their biology, phylogenetic relationships and faunal connectivity across different regions. Our study includes a wide
spectrum of morphological and molecular data, as well as ecological observations.
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Crnennpuieckue MeTad0JMTHI MOPCKAX MAKPO(QUTHBIX BOAOpOCIeii: pasHoOOOpa3ne, GyHKIMH,
NPUKJIaJiHOE 3HAYCHHU e

Tapaxosckas E.P.

CankT-ITerepOyprckuii Tocy1apcTBEHHBIN YHUBEPCUTET, Kadenpa Gu3nosorud U OnoxuMuu pactenuii, CaHKT-
[MetepOypr

Wueruryt obuieii reneruxu um. H.W. Basuiosa PAH, Cankr-IlerepOyprekuii dpunman, Cankr-IlerepOypr
e-mail: elena.tarakhovskaya@gmail.com

B npouecce xu3HEIEATEIBHOCTH MOPCKHE MakpO(UTHBIE BOJOPOCIH (IIPEACTABUTEIN TAKCOHOMHYECKUX IPYIIT
Rhodophyta, Chlorophyta u Phaecophyceae) CHHTE3UpyIOT W HAKAIUTUBAIOT B KJICTKAX 3HAYUTEIBHBIC KOJIMYCCTBA
crnenn(UIeCKUX BTOPUYHBIX METAaOONMUTOB. DTO pa3HOOOpa3HbIe HU3KOMOJEKYJISPHBIE M IMOJMMEpHBIE (DEeHOIHHBIE
COCIMHEHUS, HEPOTEHHOT€HHBIE aMUHOKHCIIOTHI, TEPIICHBI, CEPOCOEPIKALINE U raJOreHOPraHNISCKUEe COSTUHEHUS 1
1p. MHorue U3 moJoOHbIX MeTabOJINTOB 3aIeHCTBOBAHbI B 00ECIICYUCHNH XUMUYCSCKOM 3aIlUThI TAJUIOMOB BOJOPOCIICH OT
napasuToB, ¢urodaroB u obpacrarenell (Hamp., (pIOPOTAHHHHBI, KaMHOWIBI). HexoTopkle BTOPHYHBIC COCTUHECHUS
SBIISIOTCS  MOLIHBIMH  ()OTONPOTEKTOPAMH M aHTHOKCHUIAHTaMH  (MHUKOCIIOPHH-TIOJOOHBIE  aMHUHOKHCIIOTHI,
HHU3KOMOJIEKYJSIpHbIe (eHoubl). [loMuMo 3aimuTHEIX (YHKIMEI crnerupuyeckue MeTaOoJUTBl BOAOPOCIECH MOTYT
UCIIONIb30BaThCsl KJIETKAaMHM B KayecTBE 3amaca a3oTa (TUTapTHHMH, LUTPYJUIMHWI-apTUHUH), JOTOJHHUTEIBHBIX
(DOTOCHHTETHYECKUX  NHUIMEHTOB  ((JIOpHIOPYOMH,  MHKOCIIOPHUH-NIOAOOHBIE  aMHUHOKHCIIOTBHI),  OCMOJIUTOB
(IMMeTHIICYTB(ONPONMOHAT, LICTEHHOJEBas KHUCJIOTa) M (EepoMOHOB. bosblas YacTh 3THX BEUIECTB HPOSBISIET
3HAYUTEJIbHYIO0 ONOJOTHYECKYIO aKTUBHOCTD, U B HACTOSILIEE BPEMS B MUPE PEalu3yIOTCs MHOTOUYHCIICHHBIE TPOEKTHI 1O
HCCJIEJOBAaHHIO BTOPUYHBIX METa0OJIMTOB BOAOPOCIIEH B MPHUKIIAJHOM IUIaHE: B KAYECTBE MEPCIEKTHUBHBIX MPUPOTHBIX
aHTUOMOTUKOB, aHTHOKCHJIAHTOB, POTUBOOITYXOJIEBBIX IMPENapaToB, BIAaroyep KUBAIOIIMX areHTOB U OMOJOTMYECKH
AKTHBHBIX MTHIIEBBIX 100ABOK.

Jnst KpacHBIX BOJOPOCIIEi 0COOCHHO XapaKTepHO HAKOIUICHHE OpPOM(EHONOB H CECKBUTEPIICHOB, 00J1aJal0IInX
CHJIBHBIM aHTHOMOTHYECKMM JACHCTBHEM. DTH BELISCTBa CHHTE3UPYIOTCSA B KJIETKaX MHOTUX HpEICTaBHTEICH ceM.
Rhodomelaceae (p. Laurencia, Rhodomela, Vertebrata). [ urapTHHOBBIE KpacHBIC BOJOPOCIH HAKAIUTHBAIOT YHUKAIBHBIC
HEMPOTEHHOTCHHBIC AMHHOKHUCIIOTHI C BEICOKUM COJICPIKaHHEM a30Ta. HekoTopele iepamMueBbie BOJOPOCIH CHHTE3HPYIOT
CUIIbHEHIIINE HEHPOTOKCUHBI, KAMHOMIbI, & TAK)KE CEPOCOACPIKAIINE COSANHEHUSI, SIBIISIOLIMECS] OCHOBHBIM OMOTEHHBIM
HCTOYHHKOM TUMETWICYNb(huaa B aTMochepe 3emin.

Bypble BOIOpOCIM HM3BECTHBI, IpPEXKIE BCEro, CBOMMH YHUKAIbHBIMH (DEHONBHBIMH MeTaboJIMTaMHy,
¢oporannrHamu. CoJiepKaHue dTHX BEIIECTB B TaJLIOMaxX HEKOTOPBIX BUAOB (B YAaCTHOCTH, Y TPEJCTABUTENEH MOp.
Fucales) mocturaer 35% cyxoif Macchl, YTO TPEBBIACT COACP)KAHHE Oellka B KJIETKAX MHOTHX PACTECHHM.
OnopoTaHHUHBI BRIIOJIHSIOT B KJIETKaX OYpPBIX BOZOPOCIEH MHOXKECTBO (DH3HOJIOTHUECKUX (PyHKIMH, Cpequ KOTOPBIX
CTPYKTYpPHBIE, 3allIUTHBIEC, aHTUOKCHIAaHTHBIE, PAHO3KUBIIIOIINE U MOP(HOTCHETHIECKHE.

3ereHble BOJOPOCIH CHHTE3UPYIOT M HAKaIUIMBAIOT Pa3HOOOpas3HbIe CHenU(HIECKUe alKaIouabl (KayJlepIyH,
pauemMo3uH ¥ ap.) u tepueHsl. C 3TOH TOYKHM 3peHUst 0COOCHHO M3BeCTHBI mpencrasurenu ponoB Ulva n Caulerpa,
METabOJIUTEl KOTOPBIX MPOSIBIISIIOT 3HAYUTENLHYIO IIPOTHBOOIYXOJIEBYIO M IPOTUBOBUPYCHYIO aKTHBHOCTb.

B Hacrosiiee BpeMsi AeTalbHO UCCIIEA0BaHA JIMIIb MaJlasi 4acTh BTOPUYHBIX METa0OJIMTOB MaKpOBOJOPOCIEH, U
CIMCOK ATUX MHTEPECHEHIIIMX COEJAMHEHUH TIOCTOSIHHO TIOTIOJIHSETCS, YTO MOXKET B IIEPCIIEKTUBE NPUBECTH K CEPhE3HBIM
HpOpPbIBaM B 00J1aCTH MEIULMHBI U ITUILEBOH IPOMBIIIICHHOCTH.

Ipoexm svinoansemcs npu noooepacke PHD (epanm Ne 22-24-20039) u CIIOH® (Coznawenue Ne 35/2022).

Specific metabolites of marine macroalgae: diversity, functions, practical application
Tarakhovskaya E.

Saint Petersburg University, Department of Plant Physiology and Biochemistry, Saint Petersburg
Vavilov Institute of General Genetics of RAS, Saint Petersburg Branch, Saint Petersburg
e-mail: elena.tarakhovskaya@gmail.com

Marine red, brown and green macroalgae synthesize and accumulate a plethora of unique secondary metabolites
possessing different biological activities, such as antibiotic, antioxidant, anticancer etc. Red algae synthesize various
bromophenols, sesquiterpenes and kainoids. Brown seaweeds accumulate huge amounts of specific phenolics,
phlorotannins. Green algae are rich sources of valuable alkaloids.
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Cannibalism in threespine stickleback (Gasterosteus aculeatus L.) in the White Sea:
consequences for the population
Ivanov M."*, Podlevskikh A.!, Ivanova T.", Genelt-Yanovskaya A.!, Kondakova E.?, Lajus D.!

! Saint Petersburg University, Ichthyology and Hydrobiology Department, Saint Petersburg
2 Saint Petersburg University, Embryology Department, Saint Petersburg
* e-mail: ivmisha@gmail.com

This study aims to quantitatively describe patterns of egg cannibalism in the White Sea stickleback. For that, we
determined spawner and nest densities in different spawning grounds. In the nests, we determined egg number, embryo
developmental stages and their age, proportion of damaged and unfertilized eggs, age and time difference between the
first and last clutch. By analyzing the stickleback stomachs, we determined fish proportion with eggs, egg proportion in
stomach content, egg number, proportion of damaged and unfertilized eggs, embryo ratio on different developmental
stages.

Nest density ranged from 0.4 per m? in muddy sandbanks up to 3 in dense seagrass beds. The male density is about
ten-fold higher than nest density meaning that at any given time, most of sticklebacks do not participate in spawning. As
the spawning progresses, we observe decrease of egg average number in nest, and increase of (i) embryo average age and
damaged egg proportion in nests, (ii) fish proportion with eggs in their stomachs, (iii) egg proportion in stomach content.
Also, during spawning, egg absolute number in female stomachs and their average age increases (from 1 to 2.5 days), and
proportion of damaged eggs in female stomachs and proportion of unfertilized eggs in both sexes decreases.

Embryos, mostly young ones, are partially eaten by males, guarding the nests.

On spawning grounds with high fish density, stickleback consume 350-450 eggs (or 1.2—1.5 nests) from one m?
per day, i.e. from one third to one half of all nests, mostly with younger embryos. They are eaten by males not participating
in spawning, and females.

We distinguish two types of egg cannibalism. The first is performed by males guarding the nest in order to remove
unfertilized or damaged eggs, and to maintain energy balance. Egg number is sufficient to meet both these goals. The
second is done by males which do not guard the nests and by females. Overall, about four fifths of all laid eggs are eaten
by spawning stickleback. Cannibalism allows (i) to maintain high “spawning pressure”, resulting in occupying all
available spawning biotopes, (ii) to keep most of the population energy within it, (iii) to support very high competition
among males resulting in improving their ability to protect progeny.

This project is supported by the Russian Science Foundation (grant 22-24-00956). The authors thank the
administration of the UNB SPSU “Belomorskaya” for the possibility of year-round work on the White Sea.
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HOKJIAABI CTYEHTOB, ACIIHPAHTOB U MOJIO/IbIX YYEHBIX

OKOJIOI'"A

leTunkouesocTHbIe bapeHeBa Mops: BUIOBO# cOCTaB, pacnpenenaeHue u Tpoguueckast IK0JI0OTUsI
110 JAaHHBIM AHAJIN3A CTA0WILHBLIX H30TONOB a30Ta (6°N)

Apmembes M 3axapos ,ZZ.B.j, Bamanun T A7, Tapees B.M?°, Muneazoe I'.3.°, Cabupos P.M/,

Tonuxos A.B.*
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4 Llentp uccnenopanuii okeana I'ensmronsua, Kub, Iepmanus

* e-mail: glebaartemjew@yandex.ru

lernnkouentoctHeie (Chaetognatha) urpator BakHYIO poJib B IJIAHKTOHHBIX COOOIIECTBAaX MOJIIPHBIX MOpeH
Omaromapsi BeIcOKOM umcneHHocTH u Oumomacce (KocoOokxoma, 2010). B Bomax Bapeniea Mopsi COCyIIECTBYIOT
HECKOJIKO BHJOB XETOTHAT, OJHAKO OCTACTCSA HE SICHBIM, KaK NPOMCXOAUT Pa3AElCHUE SKOJIOTHMYECKUX HUII MEXIY
HuMH. Llenpro naHHOM paboTEI OBLIO ONpeAeTIeHNE BHJOBOTO COCTaBa IETHHKOYETIOCTHBIX, & TAKKE BBIICHEHHE TOTO,
KaK CHMIIATPUIECKUE BUJIBI 3TUX KUBOTHBIX Pa3/eIITIOT MPOCTPAHCTBO M PECYPCHI B YCIOBUAX apKTHIECKON IeTaruay.

MarepuanoMm ans HacTosmied paboTel mochyxuiu cOopsl, nmpoBoanmeie [IMHPO B xome weTeipex pelicoB B
akBatopun bapenneBa mops Ha HC M-0102 «Bunbaioc» u M-0662 «®pursod Hancen» B HostOpe u nekadpe 2013—
2014 rr. 300MTaHKTOH OOAaBIMBAJICS MIPUTPATIOBOI ceThio (IraMeTp BXomHoro orBepctus 50 cM, ra3z Ne 140) BOmm3n
JHa U obpaboraH mo enuHoil Meromuke, npuustod B [TMHPO (Illesenes, 2001). B oOmeil cioxHOCTH Marepuan
NpeACTaBIeH mpodamu co 162 cTaHuid, A KaXJ0H TOUKH cOOpa 3aMepsUIMCh OCHOBHBIE THIPOJIOTHYECKHE TApaMeTPhbl,
a (huKcanus 300IUIAHKTOHA OCYIISCTBIUIACH ¢ UCTIONb30BaHueM 4% 3a0ydeperHoro GopmManuHa.

B BapeHiieBoM Mope U HpHIIETAIONNX K HEMY BOJax yJajloch OOHapYKUTh YeThIpe BHIA XeTorHat: Parasagitta
elegans, Eukrohnia hamata, Pseudosagitta maxima n Heterokrohnia mirabilis/involucrum. JIpa u3 uux (P. elegans n
E. hamata) mupoko pacrpocTpaHEeHbl Ha BCEHl HCCIeIyeMOi akBaTOpWHU, B TO BpeMsl Kak jaBa Apyrux (P. maxima u
H. mirabilis/involucrum) BCTpedaloTCS JNHIIb B CaMBIX TIIyOOKOBOAHBIX paiioHax. OTCYTCTBHE BBIPAXKCHHOM
TEpPMOTAJIMHHON cTpaTH(UKaMu BOJHOTO cCTOJ0Aa OOBSACHSIET WX OOWTAaHWE B IIMPOKOM [Hana3oHe IIIyOuH,
OXBaTBIBAIOIIEM 31TH- U Me30meNaruaib. B 1ienom, pactpenenenne oOHapy>KeHHBIX BUIOB X€TOTHAT XOPOILO COTJIACYETCs
C MX KOJIOTUYECKHUMHU XapaKTEPUCTHKAMH U OTPaKacT MPEIIOYTCHHUS B yCIOBUIX OOUTAHUS.

Jns ompeneneHust TpoHUYECKOro CTaTyca TpPEX BHJOB IIETHHKOYETIOCTHBIX MBI HCIIOJB30BAJIN AHAIU3
IPUPOIHBIX COOTHOLIEHUH CTaOUIBLHBIX H30TONOB a30Ta (J'°N). 3a OCHOBY MUIIEBOH LENH GbLIM NPUHATHI KOTIENO IbI-
¢wunbrparopsl  Calanus  glacialis v  C. finmarchicus, KXOTOpble NPEANOIOKUTEIBHO COOTBETCTBYIOT BTOPOMY
Tpoduueckomy ypoBHio (Sereide et al., 2008). Ilo pe3ynapraTam H30TOIHOTO aHAIH3A, UCCICAYSMbIC BUJBI XETOTHAT
3aHMMAIOT Pa3HOE IMOJIOXKEHHE B MUIEBBIX LEMIX: CaMbli BHICOKHI TpopHueckuil ypoBeHb HaOmonaercsa y P. elegans
(TY [cpennee 3HaueHUE + ommbOKa cpennero] = 2,7 £ 0,0, N = 175), npoMexkyTOUHOE MOJIOKEHHUE 3aHUMAET P. maxima
(TY =2,4+0,1, N = 33), a caMmbIM HU3KUM TpOopHUUEeCKUM ypoBHeM oOnanaer E. hamata (TY = 2,1 £0,0, N = 175).
[ToxydeHHbIe HAMH HaHHBIE CBHICTEIBCTBYIOT 00 HCIIOIb30BAHUN XETOTHATAMH PAa3IMYHBIX MHIIEBBIX PECYPCOB, UTO,
BEPOSITHO, CHIDKAET MEXBHIOBYIO KOHKYPECHIIMIO 1 TI03BOJISIET MM COCYIIIECTBOBATh B BOJax bapeniiesa mops.

Chaetognaths of the Barents Sea: species composition, distribution and trophic ecology
revealed by nitrogen stable isotope analysis (6'°N)
Artemev G.'* Zakharov D.?, Batalin G.°, Gareev B.’, Mingazov G.°, Sabirov R.!, Golikov A.*

!'Kazan Federal University, Department of Zoology and General Biology, Kazan

2 Kazan Federal University, Laboratory of Isotopic and Elemental Analysis, Kazan
3 Zoological Institute of RAS, Laboratory of Marine Research, Saint Petersburg
4Helmholtz Centre for Ocean Research Kiel, Kiel, Germany

* e-mail: glebaartemjew(@yandex.ru

Four species of chaetognaths have been found in the Barents Sea and adjacent areas: Parasagitta elegans,
Eukrohnia hamata, Pseudosagitta maxima and Heterokrohnia mirabilis/involucrum. Each species showed a characteristic
pattern of distribution in the study area. Analysis of stable nitrogen isotopes (6'°N) revealed different food sources being
used by the three most common species.
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K u3y4yennio MmupmekogayHbl apKTHYeCKHX pernoHoB Poccnn: Mypmanckas 06J1acThb
Llesuenko J{. M.

OxHb11 DenepanbHbI YHUBEPCHUTET, Kadeapa 30o1oruu, PoctoB-Ha-JloHy
e-mail: cheff7627d@gmail.com

MupmekodayHa apKTHYSCKHUX PETHOHOB MPEACTaBICHA HEOOJBIIMM KOJMYECTBOM BHUJIOB M 3a4acTyH) HE
NIPUBJIEKaeT 0coO00oro BHUMaHus uccienoBareneil. Tak, no nocieanum nanaeiM (Paukkunen, Kozlov, 2015), Ha ceBepe
MypmaHckoii obnactu oduTaer aBa Buia MypaBbeB — Leptothorax acervorum (Fabricius, 1793) u Formica gagatoides
Ruzsky, 1904.

BopeanpHbIii TpaHcHaneapkTuieckuii BUA F. gagatoides, OOBIYHBIA B I0XKHBIX paiioHaX MypMaHCKOH 00JacTH,
OBLIT 3apETUCTPUPOBAH B MIPOIECCE OPUTHHAIBHOTO 00Cie0Banus m-oBa CpeHui, IpoBeieHHOro B aBrycte 2022 roma
(69°38'34.3183"N, 31°54'21.4332"E; 69°38'14.5255"N, 31°52'38.0376"E; 69°38'18.0247"N, 31°52'6.3792"E).
Tlonapkruueckuit L. acervorum oObIYEH YIS JAHHOTO PETHOHA U OTMEYalCcs Kak Ha 00CIIeJOBAaHHON TeppuTOpUH (I-OB
Cpennwuii, [leuenrckuit p-H., MypmaHckas 0011.), Tak U B Ipyrux paiionax Mypmanckoii oomactu (Paukkunen & Kozlov
2015).

B ominuue ot L. acervorum, Hacensomero pasHoodpasHeie OMOTONHI (OT CKaIbHBIX BBIXOIOB Ha BeICOTE 10 80 M
H.y.M. JI0 y4YacTKOB cO C(OpPMHPOBAaHHBIM ITIOYBEHHBHIM IIOKPOBOM B IpPUOPEkKHOW 30HE HA pasHbIX ydyacTKax
NOJTyOCTpOBa), F. gagatoides BcTpevascs 3HAYUTENBHO peke. Yanoch 0OHAPYKUTh TPH JIOKAJIbHBIX MECTa OOMTaHUS
3TOrO BHJAa: B MOXOBOW IMOJCTHJIKE, ITOJI METAUIMYECKHMH IUTUTAaMH M TI0J KaMHSIMH B 3a0poiieHHOM Jore. Bce
Ha3BaHHbIE TOYKH PACIOJIArajuch Ha FOXKHBIX CKIIOHAX XpeOdTa MycTaTyHTypH, yIaleHHBIX OT OeperoBoii MoJIockl Ha 2—
3 kM, Ha BBIcOTe 30-60 M H.y.M. L. acervorum Hacemsl Oollee MHMPOKHHA CIEKTp MecTooOuTanmit. OH perynsipHO
PETUCTPUPOBAJICS B 3alIMIICHHBIX OT BETpa JIOMWHAX WM TpEIIMHAX, rae (OPMHUPOBAJICS TMOYBSHHBIN IMOKPOB M
HaKaIUTHBAJIMCh IEPETHUBAIOIINE OCTATKU pacTeHUH. Taxke CKOIICHHS STOTO BHA PACIIONarajich B IOACTHIIKE H CPEITH
3a0pomeHHbIX  GOPTUDUKANMOHHBIX  coopyxkenmid  (69°38'13.9027"N, 31°49'51.4044"E; 69°38'19.0219"N,
31°51'0.5748"E; 69°38'14.5255"N, 31°52'38.0376"E). CBou THe31a MypaBbu ycTpanBayv Ha riryoune 0,5—1 M, B cTeHax
TpaHIIeH, B TPEIIMHAX M y3KUX PACIIeINHAX, 3al0THEHHBIX PHIXJIBIM CyOCTpaToM (TpaHWTHAsI KPOIIKA, PaCTHTEIbHEIC
ocratku). B ogHoM mMecte (69°38'14.5255"N, 31°52'38.0376"E), mox ABepbIo 0Ta, JCKAIICH Ha I0)KHOM CKJIOHE XpeOTa
MycTaTyHTypH, yIaI0Ch 0OHAPYKUTH BHIXOBI THE3]] 000X BUIOB MypaBbeB. BeposTHO, OHM MPEIOYUTAIOT OJO0HBIE
MecTa M3-3a TOT0, YTO METaJUI XOPOIIO ITPOTPEBAETCs B JIETHEE BPEMsI, a TAKKe 3allMIIaeT MypaBbeB OT NOXk/s1. Bo Bcex
CIIy4asix MypaBbH HOCEISUIMCh Ha OTHOCHTEIBHO «TEIUIBIX) CKIOHAX FOXKHOW SKCIIO3WIIUY, 3alMIICHHBIX OT BeTpa. Mx
THE3JIa PAcIoiarajuch HA HE3HAYUTEILHOM yIAJICHUH OT HEOOJIBIINX 3aMa iiH U IIOHKSHHIA, Ha MOJIOTHX CKIIOHAX, TJIE
Pa3BHBAIIUCH JIMITAHHUKHU, TPaBIHUCThIC U apeBecHble pactenus (Cetraria cucullata (Bellardi) Ach., C. islandica (L.)
Ach., Diapensia lapponica L., Eriophorum angustifolium Honck., Betula nana L. n np.), oOpa3yiomme JT0CTaTOYHO
MOIIHYIO MOJCTHIKY, B KOTOPOW MOTIIN CEITUTHCS OOBEKTHI MUTAHUS MyPaBbeB — MEJKHE HaCEKOMEIE.

CymecTBoBaHHE MypaBheB Ha M-oBe CpemHumii B HacTosIiee BpeMs, OYEBHAHO, OOYCIOBICHO OCOOBIM
MHUKPOKINMATOM, (hOPMHUPYIOMUMCS IO BIMSHHEM HOpPIKamcKoro TedeHWs, KOTOPOe MPOTpeBaeT He3aMep3aroline
nmpuOpexHbie BoAbl. TeM HEe MEHee, M3-3a CypOBOTO KIIMMaTa YKa3aHHOW TEPPUTOPHHM HACEKOMBIC MPEIIOYHTAIOT
CEJIUTHCSI HA FOXKHBIX CKIIOHAX YKCIO3HIMK BBULY JYYILIETO MPOrPEBa KaMep THE3/ U COJISIPUCB IS PACIUIONA.

To the study of the myrmecofauna of the Arctic regions of Russia: Murmansk region
Shevchenko D.

Southern Federal University, department of zoology, Rostov-on-Don
e-mail: cheff7627d@gmail.com

According to the latest data, two species of ants live in the northern partof the Murmansk region: Leptothorax

acervorum and Formica gagatoides. Second one, found in the northern part of the Murmansk region, was recorded during
a study of the antfauna of the Sredny Peninsula, conducted in August 2022.
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®akTopsl, onpeaensomme 3adojeBaeMocTb Muguii Mytilus trossulus TpaHCMUCCHUBHON HeoIlJIazuei
B OKpecTHOCTSIX I'. Maragan (OxoTckoe Mope)
Joneanosa H.A."* Xaimoes B.M.!, Cxasuna M.A.", Mapuenxo FO. T.!, Pecenv K.B.?, Cmpenkos ILIT!

! Cankr-TleTepOyprekuii rocy 1apcTBEHHBIH YHUBEPCUTET, Oroornueckuii gpakynbrer, CankT-IleTepOypr
2NuctutyT Guonoruueckux npodiem Cesepa Jlanbuesoctounoro oraenenns PAH, Marajgan
* e-mail: iradolganova@mail.ru

TpancmuccuBHasi Heoruiazusi ABycTBopdYaThix MountockoB (BTN) —  wuH(eKIMoHHOE OHKOJIOTHYeCKOoe
3aboJieBaHNe, KOTOPOE MEPEacTCsl OT OJHOIO OpraHM3Ma K JPYroMy ImyTeM (PU3MYECKOTO MEepeHOCa PaKOBBIX KIIETOK.
®enomenonornyecku, BTN — 310 auccemunupoBanHas Heomnaszusi (DN), neiikemusi-nonobHoe 3aboseBaHue,

nmopaxatoriee remoanMey. Hamm 3Hanmst o BTN orpaHmdeHsl, 9TO CBA3aHO C HEJTAaBHUM OTKPBITHEM 3TOH OOJIe3HU
(Metzger et al. 2015). Cutyamnus ycyryOmnsercs neduuromM qaHHBIX 1o 3abomeBaemoct DN B Mopsix Poccnu. B 2021
rogy DN u BTN Bnepssie Haiinens! y Mytilus trossulus B Oxorckom mope (Skazina et al., 2022). Llenp nHamrero
HCCIICAOBAHUS: U3YYUTh MUKporeorpadudeckue nmatrepHsl B pacnpoctpaneHnn DN u BTN y munuit Taylickoi ryObI
OXOTCKOTO MOPS ¥ BBISIBUTH CBSI3b MEXTy 3200JI€Ba€MOCTBIO U MOIYJISIIUOHHBIMH U CPEAOBBIMH XapAKTEPUCTUKAMH MX
[IOCEJICHUH.

DN u BTN auarsocTupoBaiu METOAAMH IPOTOYHOW LUTOMETPUM U MUTOXOHAPHAIBHOIO N€HOTUIIUPOBAHUSA,
CcOOTBEeTCTBEHHO. Beero n3zydeno 700 muauii u3 11 momynsuuit B mpeaenax akBaToOpuu I'. MarajgaH U ero OnmxaImx
okpecTHOCTei. JIyisl Kak a0l TOUKH cOOpPOB ONPEENSIN COJIEHOCTh BOBI (Ppt), INIOTHOCTD TIOCENEHUS MUIUH (3K3/M2),
paccTosiHEe OT ropoja no OeperoBoil juHuM (km), a TakKke YpOBEHb BETPOBOI'O BOJIHEHHUSI MODS, OLIEHEHHBIH uepe3
napametp Fetch. CterneHp aHTpOIIOr€HHOTO BO3/IEHCTBUS HANIPSIMYIO HE M3ydallach, TOJIBKO KOCBEHHO, Y€PE3 pacCTOsSHUE
OT TopoJia. 3aBUCUMOCTh MEX]y 3a00JIeBa€MOCTBI0 MUIMH M TOMYJISIHOHHBIMU U CPEJIOBBIMU XapaKTEPUCTUKAMH UX
MIOCENICHNH N3y4alld C IIOMOIIBIO PETPECCHOHHOTO aHAIN3A.

DN Osu1a o6HapyxeHa y 2,3% u3ydeHHbIX Muguid. Y Bcex munuii ¢ DN 6sut moareepxkaeH BTN. O6HapysxeHsI
06e muanu BTN, n3Bectrbie y Mmuamii (Yonemitsu et al., 2019): MirBTN1 u MtrBTN2. 3a6oneBaeMOCTh MUIHUN B pa3HBIX
Toukax BapbupoBana oT 0 1o 10%. AHanm3 cBs3HM 3a00JI€Ba€MOCTH C TOMYJISIIIMOHHBIMEA M CPEIOBBIMHU (haKTOpaMH 1Al
OJIMH CTATHCTUYECKH 3HAYNMBIN PE3yNbTaT: 3a00J€Ba€MOCTh BO3PACTAaeT C YpoBHEM BeTpoBoro BoiaHeHus mops (Fetch).
WupiMu ciioBamu, MakcuMmaibHas 3aboneBaeMocth BTN HaOnronmaercss y MUIUH C caMbIX NMPUOOMHBIX MOOEPEIKHH.
BeposiTHO, HMHTEHCHBHAs T'HIPOJMHAMHKA CIIOCOOCTByeT mnepenade wuHekuuu. OTCYTCTBHE CBS3U  MEXKIY
3200JIEBAEMOCTBIO U PACCTOSTHUEM OT IopoJia KOCBEHHO YKa3bIBaeT Ha TO, YTO aHTPOIIOTEHHOE 3arpsi3HEHHE He SIBJISIETCS
Ba)XHBIM (DAKTOPOM, BIUSIOIIUM Ha S9KCTEHCUBHOCTH MHBA3HH.

Factors determining the morbidity of mussels Mytilus trossulus transmissible neoplasia
in the vicinity of Magadan (Sea of Okhotsk)
Dolganova L'* Khaitov V.!, Skazina M., Marchenko Y.', Regel K2, Strelkov P.!

!'Saint Petersburg University, Biological Faculty, Saint Peterburg
2 Institute of Biological Problems of the North (IBPN), Far East Branch of RAS, Magadan
* e-mail: iradolganova@mail.ru

The prevalence of bivalve transmissible neoplasia was studied in populations of Mytilus trossulus in the vicinities

of Magadan (the Sea of Okhotsk). The prevalence ranged from 0 to 10%. A positive correlation between prevalence and
wave exposure and no correlation between prevalence and distance from the city were noted.
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CTpykTypa TakcoleHa HeMaTo/A Ha rpaJHeHTe KOHIeHTPaluu Kuciaopoaa B 0yxre buogunastpos
3aeaiinos A.B.

MoCKOBCKHH TOCYIapCcTBeHHBIN yHUBepcuTeT uM. M.B. JIoMoHOCOBa, Oroornyeckuii pakynpreT, MockBa
Wncturyt Okxeanonoruu uM ILII. Hlupmosa PAH, Mocksa
e-mail: leshazagainov@yandex.ru

ByxTa buodunbtpos B okpecTHOCcTH benomopckoii 6rnonoruueckoii crannun MI'Y (benoe mope, Kannanakmickuit
3aJIMB) XapaKTepU3yeTCsl XEMOKIMHOM, KOTOPBIA pa3jelsieT BOAHYI0O MacCy Ha BEPXHIOI a’pOoOHYIO, W HHIKHIOIO
aHa’poOHYIO0 ¢ OoNBIION KOHIEHTpamuei cepoBomopona (Kpacaosa 2021). 3to nemaer OyxTy yIoOHBIM OOBEKTOM IS
N3y4YeHUs] MEHOOEHTOCHBIX COOOIIECTB BAOIb IPAANCHTa KOHIIEHTPALUH KACIOPOAA.

B xone paboT, BOJOTa3HBIM METOAOM OBUTH 0TOOPAHEI 10 ABE MPOOHI C MIECTH CTAHINI, elle Ha TPEeX CTaHIUIX
mpoObl  oTOMpanuch AHOUYEpHaresneM. BononasHele cTaHIMM OBUIM pacIoNOXEHBl Ha TiyomHax or 4,6 10 8 M,
JHOYepIaTeNbHele — OT 15 mo 16 M: mox XxemoknmHOM. Ha Bcex CTaHIMSAX JOMHHHPYIOIMIMM MeHOOEHTOCHBIM
MaKpOTaKCOHOM OBLIH HEMATOJBI;, HX INIOTHOCTH BapbHpoBaia oT 112 3x3/10 cM? Ha ToryGune 5,7 M 1o 1120 3k3/10cm?
Ha riryOuHe 6 M. 3aBUCUMOCTH IUIOTHOCTH HEMATOJ OT INIyOMHBI HE BBISIBICHO. BTOPBIMU 110 IJIOTHOCTH TaKCOHaAMM Ha
pasHbIX CTAHLMSX SIBJISUIMCH: TapHaKTUIMIBI, OCTPaKoJbl, Moyiogb Spionidae. Ha aHa’poOHBIX CTaHIUSX, >KHBBIX
MHOT'OKJIETOYHBIX )KHUBOTHBIX HE OOHAPY’KEHO.

TakcoHOMHYecKOoe pa3HOOOpashe CHUXKAJIOCh OT CaMOW MENKOBOAHOW (4,6 M) M HachIIIEHHON KHCIOPOAOM
(11 mr/m) cranumm, rae cocraBuiio 24 poa, 10 HyJIs Ha aHa’poOHbIX. Ha rimyOunax ot 5 1o 6 M pa3Ho0Opasne cocTaBIIsIIo
4-6 ponoB Ha ctanuuio. OJHaKo, Ha TIyOUHE, COOTBETCTBYIOIIEH XeMokauHy (8 M, KoHI. O> = 1 Mr/n) Habmonaercs
JIOBOJILHO HETUITMYHOE MOBBIIIIEHUE POJOBOTO PA3HOOOPA3Hs 10 BOCEMH POJIOB.

Ha rpanuente rioyOuH mpociexuBaeTcs cMeHa coodmecTB. Camoe pa3HOOOpa3HOe COOOIIECTBO HAXOAWUTCS Ha
rmyouHe 4,6 M, TAe OCHOBHBIM JOMHHAaHTOM Obuta Sabatieria pulchra (moms B coobmectBe paBHa 31%), a
cyonomunantamu Laimella  filipjevi, Monoposthia costata, Paracanthonchus sp. 7 TOKa HeEOIpeIeIeHHbIE
Chromadoridae. Ha rinybure 5 M oOKa3aloch HamMEHEE pPa3HOOOpPa3HOE COOOMIECTBO C SPKO BBIPAKCHHBIM
JIOMUHHpPOBaHUEM S. pulchra, ¢ noneit B coobmiectBe paBHOI 84%. 'myGxke, Ha rimy6une 5,7 M S. pulchra octaercs
JMIOMHUHAHTOM, HO €€ JIoJisl B cooOmiecTBe maaaet a0 64%. Ha rinyOune 5,9 M. momMuHaHT MeHsercs Ha M. costata,
S. pulchra craHoBUTCS CyI0OOMUHAHTOM. DTO COOOILECTBO 00JIa/laeT MaJIbIM Pa3HOOOpa3UeM, ¢ IOJIeH JBYX JOMUHAHTOB
oonee 88%. Ha rnyOune 8 M TOMHHAHTOM BHOBB CTAHOBUTCS S. pulchra, ¢ TOBOJBHO HHU3KOW J0Jici B cooOIIecTBe,
paBHO# 67%. [TomoOHas kKapTHHA HE XapaKTepHa JJIs CO00IecTBa ¢ NeUIIMTOM Kuciopoaa. Takke B Xxoj1e paboThl Oblia
Haiinena Cryonema sp. — JieoBasi HEMATo/1a, C HESICHBIM CITIOCOOOM TIePEXHMBAHMS JIETHETO NIEPUOAA.

Dominance structure in nematode taxocen on the gradient of oxygen concentration
in the Bay of Biofilters, White Sea
Zagainov A.

Lomonosov Moscow State University, Faculty of Biology, Moscow
Shirshov Institute of Oceanology of RAS, Moscow
e-mail: leshazagainov@yandex.ru

The Biofilters Bay — is hydrological object, where hydrological regime with stratified water masses into upper,

aerobic, and lower, anaerobic, divided by chemocline, were formed. These conditions are well suited for researching
reaction of nematodes communities to the change of oxygen concentration.
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H3meHeHHs1 JOHHBIX CO00IIECTB HEeHTPAIbHON YacTH Kapckoro Mops B pe3yJbTaTe BceJleHHsI Kpada-
crpuryna Chionoecetes opilio
Pyonesa E.B.'* Yoanoe A.A.°, 3anoma A.K.?, Quxuna M.B.?

! MockoBcknii rocyiapcTBeHHbI yHuBepcuTeT M. M.B. JlIoMoHOCOBa
2NucrutyT okeanonoruu um. ILIL [lupmosa PAH, Mocksa
* e-mail: bettysiu2015@gmail.com

Kapckoe Mope mpencraBiseT co0Oi OTHOCHTEIBHO CTaOWIIBHYIO BO BpPEMEHH OJKOCHCTEMY, KOTOpas 0
OIIpEJIETICHHOTO BPEMEHH HE T0/IBEprajlach BCEJICHHIO UyKEPOIHBIX BUJOB M aKTUBHOMY Tpombicity (KoznoBckuii u p.,
2011). UccnenoBanus noHHOM dayHsl Mopsi, npoBeaeHuble B 2007-2013 rr. B sxcnequumsx 1O PAH (Kapckoe mope.
Okomormdecknit atnmac, 2016) moxasanm COBMAJCHWE TPAHUI[ CYMIECTBYIOMIMX JOHHBIX COOOIIECTB CO CXEMOW,
cocraBineHHor JI.A. 3enkeBmuem B cepenmHe XX Beka (PmmaroBa, 3enkeBnd, 1957). Ognako B Havase XXI Beka
OTMEUEHa IIMPOKOMACINTaOHAas WHBA3Wsl Ha apKTHUECKOM IIenb(e — BCEICHHE paHee OTCYTCTBOBABILETO B
EBpomneiickoit Apkruke kpabda-ctpuryna (Chionoecetes opilio) (Zalota et al, 2018). BeposiTHee Bcero Mooap Kpaba Oblia
IIPUHECEHA ¢ CyAO0BbIMH OaacTHEIMU Bogamu (CokonoB, 2014). Ilenbio faHHOTO HMCCe10BaHMS ObIIa OLCHKA BIMSHUSA
3TOTO Iy’>KEPOJIHOTO XHIIHMKA Ha JIOHHBIE COO0IIecTBa IeHTpanbHOH yacTu Kapckoro mopsi.

PaboThl ObLIM BBINOJIHEHBI HA OCHOBE MaTepHajoB TpayoBbix cOopoB 2014 u 2019 rr. (o m mociie BCeJeHUs
kpaba) nmony4enHsbIx B xone 128 peiica HUC «IIpodeccop lItokman» (2014 r.) u 76 peiica HUC «Akanemuk McTrcnas
Kengpim (2019 r). [lns coopa noHHON Mera- U MakpodayHbl HCIIOJIb30BaH Tpail CUrcOU co CTaIbHOW PaMOW IIUPHHON
1,5 M. OOpaboTKa MOJYYCHHOTO MaTephalia BKJIOYana B CeOs ONpeesicHHe OCCIO3BOHOYHBIX 1O BO3MOXKHOCTHU JI0
BUJIOBOT'O PaHTa, MOJCYET U B3BELIMBaHUE OPraHn3MoB. [10CKOJIbKY MCIIOIb30BaHUE AaHHBIX 110 YHCICHHOCTH IPUBOAUT
K IIPEYBEITMYCHHUIO POJIM MEJIKMX OPTaHU3MOB, a JIAHHBIX 110 OMoMacce — K IPEYBEIMYSHUIO POJIM KPYITHBIX OPTaHU3MOB,
B KayecTBe Mepbl OOMIHMS HCIIOJIB30BAIM OTHOCHTENILHYIO HMHTEHCUBHOCTH Merabommsma (RR — respiration rate)
(Azovsky et al., 2000). Jlnst aHanm3a MCIOIB30BANIN MPOICHTHRIC BEIHYUHBI, TaK KaK 00BEM TPalOB pa3lHyaiIcs OT
CTaHIMHU K CTaHIH.

Pe3ynbTaThl MPOBEICHHOTO MCCIIEAOBAHNUS BBISIBHIIM U3MEHEHHS B CTPYKTYpE TOHHBIX cooOmiecTB. Ha crannmsix,
rae B 2014 r. ObuH HaliIeHBI cOOOIIECTBa ¢ JOMUHUpPOBaHHEM opuyp, B 2019 r. pyKoBOIAIIIM BHIOM OKa3ajcs Kpad
Chionoecetes opilio. Oduypsl, coctaBmsromue paHee 10 90% OwoMacchl W YHUCIEHHOCTH JOHHBIX COOOIIECTB,
npakTuiecku ucuesnu. [Ipu sToM Kak olmiee oOwiue, Tak W pa3sHooOpazue OeHTOca CYHIECTBEHHO YMEHBIIUIIOCH.
[osiBnenne B 3Kkocucteme Kapckoro mopst kpaba-CTpuryHa OKas3ajio CYIIECTBEHHOE BIMSHHE HAa JIOHHYIO (ayHy,
MTOCKOJIbKY OOBEKTaMH €T0 MUTaHUs SIBJISIOTCS Hanbojee MaccoBble U JIOCTyIHbIe (opMbl OeHToca (Burukovsky et al.,
2021).

Paboma svinonnena npu noooepoicke epanma PH® 23-27-00028.

Changes in the benthic communities of the Kara Sea central part as a result of the snow crab
Chionoecetes opilio invasion
Rudneva E."* Udalov A.°, Zalota A.?, Chikina M.?

! Lomonosov Moscow State University, Moscow
2 Shirshov Institute of Oceanology of RAS, Moscow
* e-mail: bettysiu2015@gmail.com

The aim of our study was to assess the impact of an alien predator, the snow crab (Chionoecetes opilio), on the

bottom communities of the Kara Sea. Analysis of the obtained data revealed changes in the structure of benthic
communities, accompanied by a decrease in both quantitative characteristics and species diversity.
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AJtoMeTpusi MeTa00JIM3Ma H KOJMYeCTBO MATOXOHAPHI B xka0pax Mmosutocka Mytilus edulis L.
T'epacumosa M.A."* Anexceesa H.B.”, Kosanes A.A.°, Cyxomun AA°

! Cankr-IleTepOyprekuii rocy JapCcTBEHHBINH YHUBEPCUTET, Kadeapa 300110TuH 6ecro3BoHouHbIX, CaHkT-ITeTepOypr
2300noruueckuii uacturytT PAH, Benomopckas Guonoruueckas cranuus «Kapreun
* e-mail: gerundinell@gmail.com

CkopocTh MeTabon3Ma JKUBBIX OPraHU3MOB TECHO CBsI3aHA C Maccoi Tenaa oco0ei. DTOT MIMPOKO M3BECTHBIM
(eHOMEH METabOJIMYECKON ajuIOMETpUU HasblBaeTcs eule 3akoHoM Kiiaiibepa, cornmacHo KOTOPOMY 3HEpreTHYecKHe
TpaThl Ha OOMEH IIPONOPIIMOHAIBFHBI Macce Tela B CTEHNeHH Yi MexaHM3MBlI (OPMHUPOBAHUS U TOANCPIKAHHSA
MeTa0OoIIMUECKON AITIOMETPHH 10 CUX TOp HesicHBL. O4eBHUIHO, CKOPOCTh METa0OM3Ma Ha YPOBHE OpraHN3Ma OTPaxkaeT
SHEpPreTUYECKUil OOMEH TKaHeH, KIIETOK M CBsi3aHa ¢ (DYHKIIMOHHPOBAHHUEM CYOKIIETOYHBIX CTPYKTYP — MUTOXOHAPHA.
CripaBeIUIHBO TPEANIONOXKNATE, YTO METadoIMdecKas ajUIOMETpHs TakKe pPaclpoCTpaHAeTCsS Ha pPa3HbIe YPOBHHU
OHMOIOTHYECKOI OpraHu3aliy M MOXKET OBITH CBsI3aHa ¢ PabOTOW MUTOXOHIPHI W/MITN MX KOJMYECTBOM U CTPYKTYPOH B
KIIETKaX.

Jist noHnManust GopMHPOBaHUS METAOOJIMYECKOH aNIOMETPUU Mbl U3y4alll 3aBUCMOCTh OOMEHa OT pa3MepoB
TeJia Ha CyOOpraHu3MeHHbIX ypoBHIX. OOBEKTOM HcClieoBaHus ObLIH OeIOMOPCKHE IBYCTBOPYATHIE MOJLTFOCKU Mytilus
edulis. VI3mMepeHue CKOpOCTH JIbIXaHUs MUIUIA pa3HOTO pa3Mepa U X skadp IPON3BOJUIM METOJOM 3aMKHYTHIX COCYIOB.
[Tocne SKCIIEpUMEHTOB MHIMM W JKaOEpHbIE TKaHW B3BEIIWBaIM. J[JIs1 KOJIMYECTBEHHOM OLEHKM MHTOXOHJAPHH B
XKabepHO TKaHW MPOObI OBUTU B3SITHI CTPOTO B OJTHOM MecTe KTeHuaueB. O0pa3ibl GUKCHPOBaN U 3aKITI0YaIH B CMOIY
JUTS I3TOTOBJICHUS CPE30B JIUIsl TPAHCMHUCCHOHHOMU 3JICKTPOHHOM MUKpockonuu. Ha mosyuenubix gororpadusx (X22000)
OTIpENICIST MUTOXOHIPUU M BHEKIIETOYHBIC CTPYKTYpHL. KOMMUEeCTBO MUTOXOHAPHHA, WX IUIOMIAJh M IIEPUMETP Ha
cpesax, a TaKKe IUIoNIab ITOIUIa3MbI OIICHUBAIK B Iporpamme Imagel.

Ha ypoBHe oprannsMa yaenbHas CKOPOCTh (MHTEHCHBHOCTH) JBIXaHUS CHIDKANIAaCh C YBEIIMYCHHEM MACCHI Tea
MOJLTIOCKOB, coriacHo 3akoHy Kiaitbepa. CKOpOCTh IBIXaHUS jKaOCpHOH TKaHU, HANIPOTHB, HE 3aBHCENa OT pa3MEpoOB
MUAHAH, TO €CTh, aJUIOMETpHs MeTaboilM3Ma Ha TKAaHCBOM YpPOBHE HCUe3la. DBBUTO BBISBICHO, YTO KOJHYECTBO
MUTOXOHJIPHIA ¥ J0JI UX OOIIeH IUIomaan Ha cpe3e TakKe He 3aBHCAT OT pa3Mepa Tena MoJuTrocka. OMHAKO pa3Mepsl
(cpenHue ruomiaab U MEPHUMETP) CAMUX MHUTOXOHIPHUI B KaOEpHOIl TKaHW BO3pPACTANM C YBEJIMUCHHEM MacChl Tesa
MHJIAH.

Takum obpa3om, Merabonuueckas aJuIOMETpHs, HaOmoqaeMas Ha ypOBHE IIEJIOr0 OpTaHM3Ma, OTCYTCTBOBAla B
OT/IeTIbHOW TKaHU. BeposTHO, 3TO oTpaxaeT U TOT (akT, YTO OOIee YKCIO MUTOXOHIPUI M UX CyMMapHas IUIOIAAb U
NepUMETP Ha cpe3ax He pa3iIMyalich B kKaOpax MEJKUX W KPYHHBIX MoJuntockoB. [Ipu atom, ussectHo (Sukhotin et al.,
2020), 4TO CKOpPOCTh IBIXaHUS CYCIIEH3WH MHTOXOHAPHH MOJOXHUTEIBHO KOppEemupyeT ¢ Maccoil Tema. MoXHO
MIPEIOI0XKATE, YTO C POCTOM >KMBOTHOTO MEHSIOTCSI MOP(OIOTHYECKHEe OCOOCHHOCTH MHTOXOHIPWH, BKIIOYAs HX
pa3Meprl, 94TO MMOKAa3aHO B HACTOAIMIEH paboTe, a TakKe KOIMYecTBO M (opMa KpuUCT W apyrume. [IpoBepka 3Toii
THITOTE36I — IMPEJMET HAIIeTO NANbHEHIIeT0 HCCIeOBaHuS.

Ilpoexm evinonnsaemcs npu nodoepoicke 2oc. 3a0anusi 3UH PAH Ne 122031100283-9 u epanma PH® (pyk. A.A.
Cyxomumn).

Metabolic allometry and number of mitochondria in the gills of the mollusk Myftilus edulis L.
Gerasimova M.'*, Alexeeva N.°, Kovalev A.°, Sukhotin A.°

!'Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute of RAS, White Sea Biological Station “Kartesh”
* e-mail: gerundinell@gmail.com

To study metabolic allometry in Mytilus edulis at different levels of biological organization we analyzed respiration

rate of mussels and their gills, and mitochondrial characteristics in gill tissue. The obtained data showed a pronounced
allometry at an organismal but not tissue level, and increase of mitochondrial size with body mass.
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Coob6mectBa pakoBnHHBIX aMe0 (Rhizopoda, Testacea) 0co00 oxpaHsieMbIX NPHPOJIHBIX TEPPUTOPH I
Kapeanu
Banoaeea E.B.'* JIa6zuna C.H’

! CankT-IleTepOyprekuii rocy JapCcTBEHHBIN YHUBEPCUTET, Kaeapa 300J10TuH 6ecro3BoH0uHEIX, CaHkT-IleTepOypr
2 TleTp03aBOICKHI TOCY1apCTBEHHbIN YHUBEPCUTET, Kadeapa 300JI0THY U 3KoJorkH, [[eTpo3aBock
* e-mail: elenvaldv@gmail.com

PakoBunHbIe ameOb! (Rhizopoda, Testacea) — MHKpOOpraHn3Mbl, HacEJISIOUINE pa3HbIe TUITBI TOYB. Yaie Bcero
OHHM BCTpEYaroTCsl B OOJIOTHBIX MOYBax, CparHOBBIX MXaxX W B NPECHOH Boje. B OnoneHo3ax Tecraien y4acTBYIOT B
npolreccax MoYBooOpa3oBaHus, IEHCTBYs Kak ryMycooOpa3oBarelb. Benrka X pojib U B HAKOIUIEHMH MHHEpAJIbHBIX
BEIIECTB B BEPXHUX TOPU30HTAX MOYBEI, & TAKXKE B PEUUPKYJIAIIMN OPTAHUKH ITyTEM Pa3JIOKEHNUS TUTHUHA U [IETUTIOI03BI
(Temsriep u ap., 1985). UccnenoBanus, MOCBSIICHABIE COCTaBY COOOMIECTB PaKOBUHHBIX ame0 B OmorieHo3ax Kapenmn,
MaJIOYHUCIIEHHBI. VIMEIOTCS NHINb CBEACHHS II0 BHIIOBOMY COCTaBY PAaKOBHHHBIX aMe0 B OCOKOBO-C()arHOBOM JIECY
Jloyxckoro paifoHa (BersiBneHo 24 Buna) (Maseii, Kabanos, 2008).

HccrenoBanne mpoBoauiock B TedeHue tpex jet (2019-2021 rr.) B 11 Ouoreorneno3ax Tpex 0co00 0XpaHAEMBIX
npupogsabix Tepputopuit (OOIIT): mammonamsHBI Tapk «I[laaHaspBu», 3anoBegauk «KuBau» m BoTanmdeckwmit can
[etpI'yY. [ns BeIsiBIEHUS 00ILIEro pa3HOOOpa3usi pakKOBUHHBIX ame0 B OMoTonax nojOupaiuchk MecTa oTOopa IMoyuB Ha
paccrosianu 60—80 cM OT KOpHEBOit Hieliku aepeBa. [louBeHHbIE TIPOOBI OTOMpANI U3 TYMYCOBOTO FOPH30HTA MTOJI30JI0B
Ha riay6une 10-20 cm. IlomcTuiky (cBekeomaBIas XBOS M pasjaralolivecs XHUBOTHBIE OCTAaTKH) IPEABAPUTEIHHO
CHHMAJIH.

B mousax uccnenyemsix OOIIT o6HapyxkeHo 60 BUIOB U BHYTPUBHAOBBIX Pa3HOBUIHOCTEI PaKOBUHHBIX aMel,
MpUHAJIeKANUX K 25 ponam. B 6uoreonieno3ax 3anmoBeganka « Knuauy BeisiBiIeHO 40 BUOB TeCTalleH, MPUHAAICKAIIAX
k 17 pomam. K Hambomee yacTo BCTpedarommMcsi OTHOCATCS BUABI ponoB Centropyxis, Cyclopyxis u Trinema. VIx
YHCIICHHOCTh BO BceX Omoromax mocturaet Oosee 40% B nmpobax. B 6uoronax boranmueckoro caxa [etpl'Y BBIsIBICHO
JIEBSTh BUIOB PaKOBHHHBIX ame0. HamOombliee KonMn4ecTBO pakoBHHOK oTMedeHO i BunoB Cyclopyxis eurystoma
(Deflandre, 1929) u Trinema lineare (Penard, 1890).

CambIM 6oraThIM OHOTE€OLIEHO30M I10 KOJIMYECTBEHHOMY M KauecTBeHHOMY coctaBy Tectareii B HIT «ITaanaspsn»
ABJISIETCS COCHSAK 3€JICHOMOIIHBIA, a HAUMEHBIIIE BCETO BUAOB M 0coOel pakOBHHHBIX amMe0 B IIEJIOM OOHapyXeHO B
moyBax ropHoi TyHphl. I'opHas mectHocTh HII «Ilaanaspsm» n OuoromnoB boranndeckoro cama IlerplY ortimmuaercs
HEOOJIBIIMM IIIOAOPOAHBIM CJIOEM IOYBBI M, KaK CIEACTBHE, HAUMEHBIINM pa3HooOpasmeM mpocreimmx. Bo Bcex
HCCIICIOBAaHHBIX COCHSIKaX OTMEYEHO BBICOKOE Pa3HOOOpa3ne paKOBHHHBIX aMe0, UTO, BEPOSITHO, MOXKET OBITh CBSA3aHO C
MEXaHHYECKUM COCTaBOM IT0YB HCCIIEAyeMON MECTHOCTH. biiaromaps xoporiei aspannu B meCYaHbIX MOA30J1aX COCHIKOB
HUHTEHCHUBHEE IIPOMCXOMUT MUHEPATH3ALMS OPraHUYECKHX COCIUHEHHH, YTO CO3JaeT OJIaronpHUsITHBIC YCIOBHS IS
KU3HEIEATeIbHOCTH BUIOB TeCcTallel ¢ MUHEPaTbHON PaKOBUHKOIA.

Communities of testate amoebae (Rhizopoda, Testacea) in specially protected natural areas
of Karelia
Valdaeva E."*, Lyabzina S’

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Petrozavodsk State University, Department of Zoology and Ecology, Petrozavodsk
* e-mail: elenvaldv@gmail.com

60 species of testate amoebae (Rhizopoda, Testacea) were found in specially protected natural areas of Karelia in
three districts: Loukhsky (Paanajérvi National Park), Kondopozhsky (Kivach Nature Reserve) and Prionezhsky
(Botanical Garden of PetrSU). The greatest diversity of testacea was noted in the soils of the Paanajarvi National Park
(45 species).

24



PenuxToBoe o03epo MormibHoe (0. Knnbsaun, Bapenneso mope): 6osiee 100 et uccienoBanmii
I'pomosa A J1.* Cmocoe U.A., Mosuan E.A.
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* e-mail: cyan.hen@gmail.com

O3epo MoruipHO€ — 3TO PEJIIUKTOBBIM MEPOMHMKTHUECKUN BOJOEM, pACHOJIOKEHHBbIM Ha o. Kunpaun u
otTaeeHHbli oT bapeHeBa mops raneuHoi nepecsinbio. Okono 100 ner Hazan Obl10 oTMedeHo, 4to ¢ 1909 mo 1921 1.
cioil «po3oBoi» Boabl moxHsuicst ¢ 13 mo 12 m ([eprorun, 1925). Paborsl sxcneauuuun MMBU B 1966—-1974 rr.
MTOKAa3alii, YTO XEMOKIIMH OTMedalics Ha riayomHax 9—10 M, ciioif mpecHOH BOABI YMEHBINWICS, a BOAAa B HEM 3aMETHO
ocononmnack. B 2018-2019 romax, mo HamM JaHHBIM, CIIOW «PO30BO» BOIBI OTMEUANCS YKe Ha ITyOnHax 8—8,5 M.

3a mociemHee 50 JeT MPOHU30MLIO CYIIECTBEHHOE OCOJIOHCHNE MUKCOJIMMHIOHA € 2—3 110 5—8 T/11 ¥ CHIKEHHUE ero
moraHocTH ¢ 0—4 mo 0-2 M. PacTBopenHsrii B Bone kuciopoxa B 2018-2019 rr. oTcyTcTBOBaN Ha TIyOMHAX HIDKE 8 M, a
YPOBEHB HYJIEBOTO pPeIOKC-TIOTEHIINANA TIOTHSIICS ¢ TIyOorH 9—10 M 10 7-8 M.

CoBpeMeHHBIH 300IIaHKTOH 03epa MOTHIBFHOE MOYKHO OXapaKTepHU30BaTh Kak KpaiiHe O¢THBI TAKCOHOMUYIECKH
(8—12 TakcOHOB), pOTATOPHO-KJIAIOIIEPHBII B MUKCOJIMMHUOHE M KOTIEMOIHO-HEKTOXETHBIN B CPETHEM CIIO€ BOJIBI, HUXKE
XEMOKJIMHA Ha TIIIyOMHAX HIXKE 8 M IUIaHKTOHHBIE OECIIO3BOHOYHBIE OTCYTCTBYIOT. DTO CBS3BIBAIOT C OCOJOHEHHEM
MIPECHOBOAHOTO CJIOS M YMEHBIUICHHEM €ro TONIIMHBI (M, COOTBETCTBEHHO, HMCUYE3HOBEHHEM IPAKTHYECKH BCEX
Npe/CTaBUTENEH MPECHOBOMHOM (ayHbI), a TakKe MOAHSITHEM CEpOBONOPOAHOTO ciosi. [Ipu 3TOM CyIIecTBEHHBIX
HN3MEHEHHUH CTPYKTYpPHI 300IJIaHKTOHA 3a nocieanue 100 ner He Mpou301LIo, B HACTOSAIIEE NPUCYTCTBUE B TUNIAHKTOHE
MPECHOBOHBIX (HOPM HEMOCTOSHHO, CBSI3aHO C MMOBEPXHOCTHBIM CTOKOM MPECHOM BOBI C BOJ0OCOOPA M HOCHT CE30HHBIN
xapakrep.

YucneHHOCTs U OMoMacca 300IDIaHKTOHA B CPEAHEM ciioe 3—7 M Topas/io BBIIE, YeM B MUKCOIMMHHUOHE. Tak, B
2018-2019 rr. 06LIas YUCIEHHOCTh 300IIaHKTOHA 371ech cocTaBuna 110—160 Teic. 2k3/M°, Torna Kak B OBEPXHOCTHOM
cnoe Bojsl oT 0 10 2 M He mpeBblmana 2—16 Teic. 3k3./M°. BoNbIyI0 4acTh Toa B INIAHKTOHE MPEOOIafaloT KOMENOIbl
Pseudocalanus acuspes, WX KoamuecTBO jocturaerT 80 TeIC. 3k3./M>. JleToM, B NEpPHOA PAa3MHOKECHHS IOHHBIX
6ECI03BOHOYHBIX, B INIAHKTOHE TOMUHUPYIOT JIMIHHKY TIOJIUXET-crionn (1o 180 Twic. 5K3./M°).

ITo mpociexeHHbIM MMKaM OTHOCHUTEIbHOM YMCIIEHHOCTH OTAEIBHBIX BO3PACTHBIX cTanuil Pseudocalanus acuspes
cyTouHble U rofioBeie P/B-koaddunmentst cocraBmiu 0,025-0,028 cytku—1 wmu 8,3-9,2 rog—1 mist KONENOJUTOB U
B3pociisix ocodeit u 0,08 cytku—1 i 29 ron—1 At HayIUIHATIBHBIX CTaUiH.

Becnonorue pakoobpasubie Pseudocalanus acuspes OOJbUIyI0 4YacTh TojJa COCTaBIAOT a0 95% oOmeit
YHUCJIEHHOCTH U OnoMacchl 1 1atoT 10 90% ero npoaykiuu. ['ogoBast mpoayKIus 300IUIAHKTOHA 03€pa COCTABIISIET OKOJIO
45% BTOPUYHOW MPOAYKIINH, CO3aBaEMO BCEMH MHUPHBIMH OECHO3BOHOYHBIMH 3TOTO MEPOMHUKTHUYECKOTO BOJOEMA,
YTO CBHIETEIHCTBYET O BaYKHOH POJH IDTAHKTOHHBIX OECIIO3BOHOYHBIX B OHOTHYECKOM OanaHce o3epa MormisHOe.

B nacrosmee Bpems, Onaromapsi MOJydYeHHBIM HAMHU JaHHBIM O TIPBUYHON MPOIYKIHWU U O0Jiee TOYHOH OIeHKE
MIPOAYKITUH 300IUIAaHKTOHA M 3000€HTOCA, a TAaKXKe TaHHBIM, cOOpaHHEIM OoJiee geM 3a 100 JeT nccieoBaHmiA, BeAeTcs
paboTa 1o oreHKe OMOTHIECKOTO OaNaHCa ATOTO YHHKAIEHOTO BOJIOEMA.

Relict Lake Mogilnoye (Kildin Island, Barents Sea): over 100 years of research
Gromova A.D.*, Stogov I.A., Movchan E.A.

Saint Petersburg University, Department of Ichthyology and Hydrobiology, Saint Petersburg
* e-mail: cyan.hcn@gmail.com

Lake Mogilnoe is a relict meromictic reservoir (Kildin Island). Our research has shown that currently the
zooplankton of its lake is characterized as extremely poor taxonomically (8-12 taxa), rotator-cladoceran in the
mixolimnion; copepod-nektochaete in the middle water layer; complete absence below the chemocline. The copepods
Pseudocalanus acuspes make up to 95% of the total abundance and biomass for most of the year and account for up to
90% of its production. The annual zooplankton production of the lake is about 45% of the secondary production created
by all the peaceful invertebrates of this meromictic reservoir.
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IIponcxoxaenne JHIYMHOK Kpada crpuryHa Chionoecetes opilio B Kapckom Mope
Jlunyxun 3.B.*, 3aroma A.K., Cumaxoea V.B.
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Kpao-ctpuryn, Chionoecetes opilio, siBnsieTcsi nHBa3MBHBIM BHJOM Uil bapenneBa m Kapckoro mopeii. B
Kapckom Mmope oH Obi1 oOHapyxen B 2012r. (Zimina, 2014), xyna moman uepe3 bapenneBo Mope, o yem
CBUJIETENBCTBYIOT OOJiee paHHUE HAXOAKH Ha TPaHUIle MeXly STUMH MopsiMu (Agnalt et al., 2011).

W3 npyrux npeacraButenei Hactoammx kpados (Brachyura) B Kapckom mope obutaer Tonsko Hyas araneus. Oba
Kpaba oTHOCATCS K OJHOMY cemeicTBy, Oregoniidae, 1 001agaroT CX0KUMH KN3HEHHBIMH IUKJIAMH U BHEIITHAM BHIIOM
Ha paHHHUX CTaJMSAX Pa3BUTHs, OCOOCHHO, Ha caMoOi MepBOi — 303a. Ha maHHBI MOMEHT HEBO3MOXXHO BH3yaJbHO
JOCTOBEPHO OTINYIUTH 3032 C. opilio u H. araneus, HO KpaO-CTPUTYH MOKET OBITB JIETKO HISHTH(OUITUPOBAH C TOMOIIBIO
MoJIeKyIsipHO-TeHeTHIecknx MeTonoB (Hjelset et al., 2021).

B teuenune Heckonpkux JieT HaOmoneHwit (Zalota et al., 2018, 2019, 2020) 3a C. opilio B Kapckom Mope B 10Bax
HOIaAa0Cch OOJIBIIOE KOIMYECTBO MOJIOIH, B3POCIIBIE OCOOHM B TOM UYHCIIE NIOJIOBO3PEIIbIC CAMKU C MKPOH Ha IJIeonoaax
W JIMYMHKA Ha PaHHUX CTaAMsAX pa3BuTus. [loka IONMOIMHHO HEU3BECTHO, OTKYyJa IPOUCXOAMUT HOIOJIHEHHE Kpada-
cTpuryHa B KapckoM Mope: JIMUMHKH KaK MOTYT OBITh 3aHECEHbI OapeHIIEBOMOPCKUMH BOJIAMH, TaK M BEUTYITUTHCS B HEM.

B kadecTBe Marepuana HCIOJNB30BaHBI JIMYUHKH, OTOOpaHHBIE ceThio bonro B Kapckom Mope B uioHe-mioie
2019 r., c yeTbIpex CTAaHIMH, TPU U3 KOTOPBHIX PACIIONIOXKEHBI B IICHTPAJIHHON YacTH MOpPS U OJHA — B CEBEPHOIl, Ha
rpanune ¢ bapenuessiM MopeM. J{71s1 onpeneneHns HICTOYHHUKA ITOTIOTHEHHSI HCII0Ih30BaHO JBa MOIX0/a: MOJIEKYISIPHO-
TeHeTHYECKUH, 4YTOOBl C TIOMOINBIO CEKBEHWPOBaHUS JOCTOBepHO orTianunth C. opilio or H. araneus, n
MOP(OMETPUIECKHHA, YTOOBI BBISIBUT pa3Hble pa3MepHbIe rpynisl BHYyTpH C. opilio. Y 00pa3ioB ObUI0 H3MEPEHO YeThIpe
pa3MepHBIX mapaMeTpa, naiee Obuta BeiencHa JJHK u momydena ee mocnenoBatensHOCTH 10 TeHy COL.

I'eHeTnueckuii aHaMM3 MOKa3all, uyTo nocienosatenbHoct C. opilio u H. araneus XOpomo OTIIMIYUMEI (CXOXKECTbh
~88,7%).

Mopdomerpuueckuii aHaaM3 BBISBHI HAa LEHTPAJIbHOW CTaHIMHM OJHY OCHOBHYIO pa3sMEpHYyIO TpyMIly, a Ha
rpanune ¢ bapeHneBBIM MOpeM — Kak MHHHUMYM JIOCTOBEPHO OTJIMYHMMBIC JABE OCHOBHBIC pasMepHBIE TpyHmbl. MBI
MIperoIaraeM, 4To BCieAcTBHE OoJiee paHHETo cXo/a Jbaa B bapermeBom Mope KpaObl TaM BBUTYIUISIOTCS PaHbIIE, YeM
B Kapckowm, cienoBaTensHO, 3aHECEHHBIE IMYMHKU OyAyT KPyIHEEe MECTHBIX. 3HAUNUT, HECKOJIBKO Pa3MEPHBIX TPYIII Ha
OJTHOW CTAHITUH MOTYT CBU/ICTEIHCTBOBATE O HAJTMUNHU PA3HBIX HCTOYHUKOB IMPOHUCXOXKICHHS 00pa3IIoB.

Origin of snow crab Chionoecetes opilio 1arvae in the Kara Sea
Lipukhin E.*, Zalota A., Simakova U.

Shirshov Institute of Oceanology of RAS, Moscow
* e-mail: lipukhin.e@gmail.com

Chionoecetes opilio is an invasive species in the Kara Sea, where it invaded from the Barents Sea. Our work’s aim
is to determine the source of snow crab larvae in the Kara Sea whether they are brought by the Barents currents or they
hatch in the Kara Sea.
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Food spectra of non-indigenous crab Chionoecetes opilio (Fabricius, 1788) in the Kara Sea
Kiselev A."*, Zalota A.°

! Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
2 Shirshov Institute of Oceanology of RAS, Moscow
* e-mail: ad-kiselev@mail.ru

The snow crab Chionoecetes opilio is an important example of invasion in the Arctic. It was discovered in the
Kara Sea in 2012 (Zimina, 2014), spreading from the Barents Sea population. The diet of snow crab in the new Kara Sea
conditions is poorly studied (Burukovsky et al., 2021). The aim of this work is to study the food spectra of C. opilio in
the Kara Sea.

The material was collected in 2020 in the central area of the Kara Sea and the bays of the Novaya Zemlya
Archipelago. The stomach contents were described according to the method proposed by Burukovsky (2022): all
components were counted and measured; preys’ the taxonomic affiliation was determined with an accuracy to class or
order, or to lower taxes when possible. Proportion of each component in the food lump was estimated visually with an
accuracy of 10% for full stomachs (fullness 70—100%) to calculate average virtual food lump (VFL). In total, 50 snow
crabs were collected, and sixteen had full stomachs.

Snow crab stomachs contain inorganic objects (sand, stones, microplastics), detritus, plant, and animal remain
(including bivalves, crustaceans, brittle stars, foraminifers, bryozoans, polychaetas, and fish vertebra). Most of the VFL
contained detritus (60%) and other dead organic matter: chitin (10.7%) and dead algae (2%). Live prey is presented by
brittle stars (12.5%), shrimps (11.3%), polychaetas (1.3%), and bivalves (1.3%). Sand (0.7%) was the inorganic
component of the VFL.

According to the VFL, snow crabs are unselective feeders of detritus and animal prey. The stable isotopic analysis
also confirms this conclusion. This differs from other studies that show predominantly animal remains (Kun & Mikulich,
1954; Tarverdieva, 2001; Chuchukalo et al., 2011). Even in 2018, in the Kara Sea, there were more brittle stars (35.4%)
and less detritus (15.4%) in the VFL (Burukovsky et al., 2021).

In 2020, brittle stars in snow crab stomachs were found only in the deep-water part of Blagopoluchiya Bay. At
other stations, detritus, algae fragments, bivalve shells, and inorganic particles were most often observed in the stomachs.
These dissimilarities may be due to differences in the benthic fauna between the stations.

Our work demonstrates new data about the feeding of C. opilio in the Kara Sea. An important role of detritus and
dead organic matter in the crabs’ diet can be noted, and this distinguishes our results from those in other regions. The part
of detritus in food spectra has increased since 2018.

The authors thank R.N. Burukovsky for teaching his method and remarks on the text. Work is supported by RSF
grant Ne23-24-00440.
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Is there food competition between cod and navaga in the White Sea?

Boeva K. *, Ivanova T., Ivanov M., Lajus D.

Saint Petersburg University, Department of Ichthyology and Hydrobiology, Saint Petersburg
* e-mail: boeva.ksenya0O@mail.ru

Atlantic cod (Gadus morhua) and navaga (Eleginus nawaga) are permanent inhabitants of the coastal areas of the
White Sea. One-size individuals (150200 mm) of these two species are often found simultaneously. This study describes
the qualitative and quantitative diet patterns of one-size cod and navaga for further study of their trophic relationships.

The samples were collected using gill nets in the coastal biotope with seagrass beds (21 August 2021) and in fucoid
thickets (13 September 2021). The sample consisted of 85 individuals, including 14 navaga and 31 cod in August and 20
of each species in September. The same body weight individuals group (weight: navaga 67 +7 g, 80+ 5 g;cod 625 g,
94 + 5 g; standard length: navaga 194 + 6 mm, 211 + 4 mm; cod 164 £ 5 mm, 199 + 4 mm) were specifically selected for
the study.

Feeding intensity did not differ either between species or for each species between station and dates (Mann-
Whitney tests, p > 0.05). The proportion of fish with empty stomachs was 6—7% in August and 15-20% in September.
ANOSIM analysis showed a significant difference in cod diets in August compared to September and to navaga diets
(p <0.0016). The main difference between species is the more pronounced fish diet of cod regardless of the station and
date. When juvenile three-spined stickleback (Gasterosteus aculeatus) occurs in August, cod consume them more
frequently and in higher amounts (50% of diet and 61% of occurrence) than navaga (17% and 21% respectively) (Mann-
Whitney test, p = 0.036). Cod also consumed 6% of other fish (Myoxocephalus sp., Ammodytes sp., Clupea spp.). In
September stickleback disappears from the inshore area and cod significantly increases the proportion of Nereididae in
the diet (62% of the diet), and the importance of fish decreases to 20%. The navaga’s ration is always based on
polychaetes, mostly Nereididae (71% of the diet in August and 85% in September), but also includes Arenicola marina,
Cistenides hyperborea, Travisia forbesii (up to 3% each).

Therefore, both species are euryphagous and in the presence of large numbers of small fish (stickleback juveniles)
actively use this prey. However, even being of a small size cod demonstrates a more predatory diet than one-size navaga,
which mainly feeds on polychaetes.

The project is supported by the Russian Science Foundation grant 22-24-00-956. The authors are grateful to the
administration of the SPbSU ERS “Belomorskaia” for the opportunity to work year-round on the White Sea.
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Bansinne orpaHN4YeHHOCTH pecypca — cBOOOTHOI0 MPOCTPAHCTBA — HA YPOBEHb BHYTPHBH/I0B O
KOHKYypeHuuu y ryook Halichondria panicea (Pallas, 1766)
Manotinuna ITLA."* Komenoanmos A.FO.", Illanownuxosa T.I'?, Xaraman B.B.!

! 3oonoruuecknii uactutyT PAH, Benomopckas Guonorudeckas cranmus «Kaprer»
2 Cankr-IletrepOyprckuii rocy1apcTBEHHbIN yHUBEpCHTET, Kadeapa ructonoruu, Cankt-Tletepbypr
* e-mail: polinamanoilina@yandex.ru

I'yOkn — OOBIUHBII KOMITOHEHT 3N (ayHHBIX COOOIIECTB, a MHKPYCTHpYIOIas GpopMa HEKOTOPBIX BHAOB ITHX
JKMBOTHBIX M HMX MOJYJIBHOE CTPOEHHE MNPUBOJAMT K TOMY, YTO TyOKHM 4Yalle JApPYTMX CEJEHTapHBIX OpraHu3MOB
OKa3bIBAIOTCS OOEANTENSIMA B KOHKYpPEHTHOI 00prOe 3a mpoctpancTBo (Russ, 1982; Xanaman, Komennanros, 2016).
OnHUM U3 MEXaHM3MOB KaK 3axBaTa pecypca, Tak M N30eraHusl KOHKYPEHTOB y MOAYJIbHBIX OPIaHU3MOB U y TYOOK, B
YaCTHOCTH, SIBJIIETCS KoppekTupoBka (opm pocrta (Franco, 1986). [TosTomy menbio maHHON pabOTHI OBIIIO BBISBICHUE
ocobenHocteit pocra ryoku Halichondria panicea Tipu BHYTPHBHIOBOM KOHKYpEHIIMM B YCJIOBHSAX HEXBaTKH
mpocTpaHcTBa It pocTa. Jist aToro Ha monurone B Oyxte Kpyruas, pacnonoxennoit psaom ¢ BBC 3UH PAH «mbic
Kaprem» (ryba Uyma Kannamakmickoro 3anmuBa bemoro mopsi) ObUT IpoBeieH CIEAYIOIMIHN TTOIeBO# skcnepuMenT. Ha
9KCTIEPUMEHTAIIbHBIE TUIAHIIETHl OBUTH MPUKPEIUICHBI 110 J[Ba M30TCHHBIX (B3ATHIX OT OZHOW OCOOM) WM AJJIOT€HHBIX
(B3ATBIX OT pa3HBIX ocobeii) ¢parmenTa ryook. Pasmeps! ¢parmenTtoB Obutn nubo 4x4, nu6o 2x2 cm. KoHtponem
MOCITYKWJIH TUIAHIIETHI, HECYLIHE TOJBKO OJuH (parMeHT ryoku. B mrone 2021 r. muiaHmeTsl ObUIM BBIBEHICHBI B BOJIC
Ha ryOuHe 3 M Oe3 KOHTakTa ¢ JHOM. B cepeauwHe aBrycra Obuia mpousBelneHa (HOTOPETHCTPAIUs PEe3ybTaToOB
sKcrepuMenTa. MopdomeTpruieckue mapameTpsl Iy0oK ONpeAessiiv Mo GOTOCHUMKAM C TIOMOIIBIO IPOTrpaMMBbl aHaIn3a
n3obpaxenuid Imagel. J{ns cratuctudeckoil 00OpabOTKM JAHHBIX HCIIOJIB30BAJIM JBYX(AKTOPHBIH JIHCIEPCHOHHBIN
aHaJIN3 C MOBTOPHBIMU U3MEPEHMSIMH U METO]I CPaBHEHHUS BEIOOPOK C TIONApHO-CBSI3aHHBIMH BapHaHTaMH.

Pe3ynbraThl Hallero SKCHEPUMEHTA MO3BOJISIIOT 3aKIIOYUTH cleylomee. BHyTprBHI0Bas KOHKYPEHIUS MEKITY
CYIIECTBYET TOJBKO MEXAY aJUIOTEHHBIMH 0CO0siMU TyOku H. panicea NposBIS€TCS B YMEHBIICHHH CKOPOCTH POCTa
KOHKypHUpyonmx ocobeld. KoHKypeHIMs Mexmy H30TeHHBIMH ocoOsimu H. panicea OTCYTCTBYET BOBCE, a CIUSHHE
N30TCHHBIX ()parMeHTOB, NO-BUIMMOMY, IPUBOJUT K YBEINYECHHUIO O0IIel MOTeHIMH T'yOKH B 3axBare cyoctpata. [Ipn
3TOM, CTpaTerys ociabiIeHuss BHYTPUBHIOBOW KOHKYPEHIMH Yy 3THX T'yOOK 3aKiIIoYaeTcs B TOM, YTO OCOOM CTaparoTcs
3aHATH KaK MOXKHO OOJIbIIe IUIOIAAN CyOcTpaTa 10 HETOCPEICTBEHHOI'O KOHTaKTa ¢ KOHKYPEHTOM, OTpaHWYMBas Ipu
9TOM CBOH POCT B CTOPOHY KOHKYPEHTA.

IIpoexm gvinonnen npu nodoepocke epanma Ne 20-54-15002 HIJHU a.

The effect of space limitation on intraspecific competition in sponge Halichondria panicea
(Pallas, 1766)
Manoilina P.'* Komendantov A.", Shaposhnikova T, Khalaman V.!

! Zoological Institute of RAS, White Sea Biological Station “Kartesh”
2 Saint Petersburg University, Department of Histology, Saint Petersburg
* e-mail: polinamanoilina@yandex.ru

The aim of this study is to identify the main growth features of Halichondria panicea in conditions of intraspecific

competition and lack of space. In such conditions, intraspecific competition exists only between allogeneic individuals of
the sponge H. panicea.
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Peakuus 6enomopckux Mytilus edulis w M. trossulus Ha npucyTcTBUe MOPCKHUX 3Be3/1
Epuwiosa T.A.!, Xaiimos B.M.">3*

! JTabopaTopust 3K0JI0rkMu MOpPCcKoro 6erroca (rugpoduonoruu), DBL «Kpecrosckuii octposy. Cankr-IleTepOypr.

2 Canxr-IleTepOyprekuii rocy1apCTBEHHBINM YHUBEPCHTET, Kadeapa 30010kl 6ecro3BoH0UHbIX, CankT-IleTepOypr.
3 Kanpanakiickuit rocyJapCTBEHHBIN 3anoBeqHuK, Kanganakiia

* e-mail: polydora@rambler.ru

Mytilus edulis v M. trossulus — xpunTudeckue B, GopMHUPYIOIINE CMEIIaHHBIE TIOCEJICHUS] HA MEITKOBOIBSIX
Benoro mopst. Oba Bua moBep:keHbI aTakaM MOPCKHX 3Be3x (Asterias rubens). IIpu 3TOM, U3BECTHO, YTO 3TH XUIIHUKA
akTuBHee HamanatoT Ha M. trossulus (Khaitov et al., 2018). [Ipu m3y4uennn ananorugHoii cucremsl B Kanage (Lowen et
al, 2013) 6put0 IOKa3aHO, uTO M. trossulus NTEMOHCTPUPYIOT OoJiee citadble 3alUTHBIC PEaKIINH, HAIIPaBJICHHEBIC IPOTHB
XUIIHUKOB (HaIpuUMep, cilabee MPUKPETUIAIOTCS K cyocTpary). B manHOoi# paboTe MBI cpaBHHBAIIN pEakIHio IBYX BHIOB
MU Ha IPUCYTCTBHE MOPCKUX 3BE37 B YCJIOBHAX besoro Mops.

Bbu10 mpoBeseHo /1Ba 3KCIIEpIMEHTa. B mepBoM pon3BOIMIIN MOJICUET KOJIMUYECTBA OMCCYCHBIX HUTEH, KOTOpBIE
B]:Ipa6aTbIBa}OT MHUJUU B OTBET Ha MPUCYTCTBUC MOPCKHUX 3BE3/1. I[J'I}I 3TOI0 MI/I[[PIﬁ Ppa3HbIX BUJIOB MHAUBUIAYAJIbHO
pacCaKMBaiM B CTaHJApTHbIE OakneyaTku (EMKOCTH M3 OpreTekia o0beMoM 25 ¢M?), B KpBINIKAX KOTOPHIX ObLIM
MIPOCBEPJIEHBI OTBEPCTHUS ISl BojooOMeHa. bakreuaTku ObIIM MOMEIIEHbl B KOHTEHHEPHI, B KOTOPBIX COAEPIKAIHNCh
MOPCKHE 3B€3/Ibl 1 KOHTPOJIbHBIE CaJIku 0e3 3Be3/1. MaTepual OblJI CBELIEH B MOPE M SKCIIOHUPOBAJICS B TEYSHHUE YETHIPEX
cyTok. Jlanee npousBoaMIICS MOJCYET KOJIMYECTBA CIIE0B MPUKPEIUICHNs OHccyca Ha cTeHKax Oakrnedarku. Bo Bropom
HKCIIEPUMEHTE M3MEPSUIN CHITY NpUKperuieHns. Ha kepamuyeckue miIacTHHBI, pa3ieieHHbIe IUIACTUKOBBIMH OOPTHKaMHU
Ha 25 sdeek, ObUIM BBICAKCHBI MUAMH Pa3HBIX BHAOB. Kajkmas Muaus 3aHHMana OTAENbHYIO sdeiiky. CBepxy Bcs
KOHCTPYKIUS OBIIa 3aTSHyTa JETb0, PEISITCTBOBABIICH MEpeMeIeHII0 MUANH. [11acTHHBI 3aKpeTIsuN IO/ CalKaMH,
B KOTOPBIX HaXOMINCh MOPCKHE 3BE3/IbI, M MO KOHTPOJIBHBIMHE CafkaMu 0e3 3Be3/l. Bce KOHCTpyKIuH OBUTH CBEIICHBI
B Mope. Uepes ITh JHEN Mbl U3MEPSUIM CHITY IPUKPEIIEHUS] MUIUHN, UCIIONb3Ysl 3JIEKTPOHHBIN JUHAMOMETD.

C nmomomipro ABYyX(haKTOPHOTO AUCIIEPCHOHHOTO aHanu3a (paxrops! «Buny, «Hanndane 38e31» n B3anmoaeiicTaue
(haxTOpOB) MBI BRIIBIIIN O0JIee CHIIbHOE IPHUKpeTIeHune ouccycay M. trossulus. [Ipyu Hamuauy cUTHaMA OT MOPCKHUX 3B€3]]
o0a BuAa NPHUKPEIUUINCH CUIIbHEE, 4YeM B ciy4ae KoHTposisi. OpjHako B3auMojieiicTBHe (akTopoB He ObLIO
CTaTUCTUYECKH 3HAYMMbBIM, YTO CBHUAETEILCTBYET O TOM, YTO 00a BUJAA JAEMOHCTPHPOBAIN OJMHAKOBYIO PEAKIUI0 HA
CHUT'HaAJIbI, UCXOOAIIHUEC OT XUIITHHUKOB. I[PICHGpCHOHHLIﬁ aHaJIu3 HC BbIABHJI 3HAYUMBIX pa3n1/m1/1171 B KOJIMYCCTBC 6I/ICCyCHLIX
HUTEH 10 OTHOIICHUIO KO BCEM H3YUYCHHBIM (haKTOopam.

Response of Myftilus edulis and M. trossulus to the presence of sea stars in the White Sea
Ershova T.!, Khaitov V.">3*

1 Laboratory of Marine Benthic Ecology, “Krestovsky ostrov”” Ecology and Biology centrum, Saint Petersburg
2 Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg.

3 Kandalaksha State Nature Reserve, Kandalaksha

* e-mail: polydora@rambler.ru

We studied the dependence of byssus attachment strength and the number of byssus filaments formed between

Mpytilus edulis and M. trossulus on the presence of sea stars. It was shown that both species are more strongly attached to
the substrate in the presence of sea stars. No differences in the number of byssus threads were detected.
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Baunsinne Muanii Ha )KU3HEAEATEILHOCTD JJHTOPAJILHBIX OPIOXOHOTHX MOJIJTFOCKOB 32 CYeT
NPUKpPEIUIEHUs] K HUM OMCCYCHBIX HUTEH
bpumuxos AW Xaiimos B.M.">3*

! JTabopaTopust 3k0JI0rkuu MOpckoro 6erroca (rugpoduonoruu), DBL «Kpecrosekuii octpos». Cankr-IletepOypr

2 Cankr-IletepOyprekuii rocy1apCTBEHHBINM YHUBEPCHTET, Kadeapa 30010kl 6ecro3BoH04HbIX, Cankr-IleTepbypr
3 Kanpanakiickuit rocyJapCTBEHHBIN 3anoBeqHuK, Kanganakiia

* e-mail: polydora@rambler.ru

Cpenu KOHCOPTOB MHUIMEBBIX JPY3 OJHHUMH M3 CaMbIX MHOTOYHCIICHHBIX ()OPM OKa3bIBAIOTCS OpIOXOHOTHE
moiutrocku (Littorinidae u Hydrobiidae). Panee 6bu10 moKa3aHo, 4TO B MUJMEBBIX JPy3aX KOJUYECTBO MEPTBBIX YIUTOK
3HAYUTENBHO IIPEBHIMIACT WX OOWIHEe 3a MpenenaMu CKoruteHus munmii (XaitoB, AprembeBa, 2004). BompmuHCTBO
MOTHOIINX TacTPOIIO] B py3ax HECET CIe bl MPUKpEIIeHus ouccyca. [Ipeanonaraercs, 94To yIuTKH 3aM0I3a10T B IPY3Y,
MIpUBJICUYCHHBIE OOMIBHON MHUMIEH (IETPHUT, MHKPOOOpacTaTeldw PaKOBHH MHIM), HO TOCIE TPHKpEIUIeHUs Omccyca
ruOHyT. IIpsAMBIX OKa3aTeNbCTB HETATHBHOTO BIMSAHMA OMccyca paHee HE BbIABICHO. Llenpio Hamied paboThI, ObIIO
y3HaTh, KaK BIMSAET NPUKPEIUICHNE HUTEH OKccyca Ha MUIEBAPEHNE U CKOPOCTh POCTA YIHUTOK.

Marepuan Obl1 coOpaH Ha WIMCTO-TIecyaHoOd smropamu HOxHOW TyObl OcTpoBa PspKKOB (TeppuTopust
Kanpanakuickoro 3amoBeHnka). Mbl coOMpaiy MUMEBBIE JPY3bl C YIUTKAMH, IPUKPEIUIEHHBIMU HUTSMH Ouccyca, u
OTJABIUBAIH JUTTOPUH (Littorina saxatilis) u ruapo6uii (Hydrobiidae gen. sp.), moyi3aromnux mo moBEpXHOCTH TPYHTA.
[Tosne nmpoMbIBKH P00, YIUTOK cpasy (B TeueHHE HECKOJIbKHX MHHYT) pacCaXUBAIIH IO siueikaM IuiaHuiera. B kaxmoi
stueiike, 3amoJIHCHHON MOPCKOM BOJIOM, Co/iepKanach OJHa 0CO0b M3 MUIHEBBIX Ipy3 (ajee «IUICHEHHBIC» 0COOH) UK
0co0b, coOpaHHast BHe cKomueHuH Muauid. [locne nepuoja 3KCo3UIMK (CYTKH B HEOTAITUBAEMOM ITOMEUICHUH) MBI
MOJICYMTBIBAJIN YUCIIO MEJUIET (eKalnii B KaXkJIOW JIyHKe. Y BCEX MOJUIIOCKOB MBI U3MEPSUIN BBICOTY YCThsl M BEJIMYHHY
TOI0BOTO NMPHUPOCTA PAKOBUHBI (Yrod MEXAY pyOLOM IMOCIIeHEH OCTAaHOBKHM POCTa M KpaeM pakoBuHbI). Becero Obiio
00paboTtano 1o 60 MICHEHHBIX THAPOOHIA ¥ TUTTOPHH, U 10 75 CBOOOIHBIX 0COOCH ABYX BHIOB.

Yucio nener y cBOOOJHBIX JIMTTOPHH OBUIO CTAaTUCTUYECKH 3HAYMMO O0JIbIIIe, YeM y IIIEHEHHBIX. B To ke Bpems,
Yy MEJKHUX IUICHEHHBIX THAPOOHH YHCIIO TeNyIeT ObUIO BBINIE IO CPAaBHEHHIO CO CBOOOIHBIMM MOJUIIOCKAMH, Y KPYITHBIX
THAPOOHH pa3nuius MEXy CBOOOIHBIMY U IUIEHEHHHBIMH 0COOSIMH HE OBIIIM BBISBICHBI. YTIIOBOH NPUPOCT PAKOBHHHI,
y TIpecTaBUTEICH CBOOOHBIX U TNICHEHHBIX MOJITFOCKOB ITOYTH HE OTJIMYAETCS.

Harmre nccnegoBanme mokasasuo, 9YTo THAPOOHH, MOTYT HaXOAUTHCS B Jpy3ax 0e3 0co00ro yXyAIlIeHUS U Jaxke ¢
HEeOOJIBLIMM YBEIMYEHHEM MHTCHCHBHOCTH NMUTaHUs. MBI mojlaraeM, 4To 3TO CBSI3aHO CO CIIOCOOOM IHTAHUS ITHX
yiuToK. ['MapoOuM MCHONB3YIOT B MUILY JIMATOMOBBIE BOAOPOCIH, OAKTEPUU U MPOYME KOMIIOHEHTBI, CBSI3aHHBIE C
gacTUIlaMH JOHHBIX ocaakoB (Lopez & Levinton, 1978), koTopble B M300MINH MPEICTAaBICHB B MHIUEBBIX APY3ax
(Norling & Kautsky, 2008). Byayun mieHeHHBIMA, THAPOOUH MTOYYArOT MUIILY, HAXOAALIYIOCS PSIIOM C HUMH, HE TPaTs
IPU 3TOM JOTOJIHUTEJBFHOH SHEpPruM Ha IEepeMelIeHHe, KaK 3TO MAEJaloT CBOOOAHBIE TuapoOuu. JIMTTOpHHBI
JIEMOHCTPHUPYIOT MHOH c110c0o0 MUTaHMs: OHU NOTPEOIIAIOT EPUPHUTOH, COCKpeDasi ero parysoi ¢ MOBEpXHOCTH TBEPAOTO
cyocrpata (Otero-Schmitt et al., 1997). Byayun mieHeHHBIMH, OHH JMIIEHBI BO3MOXHOCTH IEpEMEIIAThCs Ha HOBBIE,
€Ille HEHCIIOIB30BaHHbIE YYaCTKH, U, KaK CIEACTBUE, HAXOATCSl B YCIOBUSIX HEXBAaTKH MUINK. TakuMm o0pa3oM, MUIUN
OKa3bIBaeT HEOOJIBILOE MOJIOKHUTEIILHOE BIMSHUE Ha THAPOOHH, HO PE3KO OTPHULIATENBHOE Ha JIMTTOPHH.

Influence of mussels on the littoral gastropods by attaching of byssus threads
Britikov A.", Khaitov V."*7*

! Laboratory of Marine Benthic Ecology, “Krestovsky ostrov” Ecology and Biology centrum, Saint Petersburg
2 Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

3 Kandalaksha State Nature Reserve, Kandalaksha

* e-mail: polydora@rambler.ru

We studied fecal pellet production and shell growth in two littoral gastropod species. Two groups were studied:
those attached by bissus and free ones. It was shown fecal production between captured Littorina saxatilis was lower than
between free ones. In small Hydrobiidae, the opposite pattern was observed. Growth of captured and free snails did not
differ.
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I[MoBausieT 1M M3MeHEHUE KIMMATA HA HHBA3UOHHYIO clioco0HOCTh Hepkapuii Himasthla elongata
(Trematoda: Himasthlidae)?
Dedopos ,ZZ.,ZZ.] * Jleeaxun U.A.', Huxonaes K.E.!, Fanakmuonos K.B."”

'3oomoruueckuii uactutyt PAH, Cankr-IletepOypr
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* e-mail: daniil.fedorov@zin.ru

Hamu Obuta mpeanpuHSATa IONBITKA OIIEHUTh, KaK M3MEHEHHE KiMMara CKaXeTcs Ha Tpemaroax,
LUPKYJIUPYIOIINX B CyOapKTHKe. AKTyaJbHOCTh HACTOSILIEH paboThl CBs3aHa C TEM, YTO B MOCJIEAHHUE CTOJICTHE
Ha0Jro1aeTcst TEHACHIUS K N3MEHEHHUIO KIIMMaTa, B YaCTHOCTH MOBBIIICHNE TEMIIEPaTypbl BOABI U CHIKEHUE 3HAUCHUN
pH Muposoro okeana. [loqo6HOe nccienoBanmne paHee mpoBoawinock B HoBoif 3emanmnm, B Bogax THXOro oxeaHa
(pH 8,1), Toe ObTO OIEHEHO BIMSHUE MOHIKEHHOTO pH BOIBI Ha MHBa3HOHHYIO CIIOCOOHOCTH LepKapuii Maritrema
novaezealandense (Microphallidae) mo oTHOImIEHHIO KO BTOPOMY IPOMEXYTOYHOMY XO3sUHY, amunone Paracalliope
novizealandiae (Harland et al., 2015). Ilo momydeHHBIM JaHHBIM CHIDKeHHE pH 1o 7,4 yBennumBaeT MHBAa3HOHHYIO
CHOCOOHOCTB LIEPKApPHii, 9TO aBTOPHI CBS3BIBAIOT CO CHIDKCHNEM yCTOHYMBOCTH XO35IMHA K 3aPAKCHUIO LIEPKAPUSIMH.

YroOb!I MOHATH, KaK M3MEHEHHE KJIMMaTa MOBIMAET Ha yclieX TpaHcMuccuu Tpemaron, Ha berom mope (pH 7,8)
HaM# OBLJIO MPOBEICHO DKCICPUMEHTAIBLHOE 3apakeHue Muaui riepkapusmu Himasthla elongata (cem. Himasthlidae)
npu pazauyebix pH u Temneparype Bojpl. JKU3HEHHBII IIMKII 3TOTO BUJAA MPOTEKAET C yYaCTUEM TPEX XO03sI€B: MEPBBIN
MPOMEKYTOUHBIA — OPIOXOHOTHIA MOJUTIOCK Littorina littorea, BTOpO# TPOMEXyTOUYHbIN — Mytilus edulis, a ponb
OKOHYATEJIBHOI'0 HI'PAIOT MOPCKHUE MTHIIBI.

Jlist mpoBeeHUs IKCIIEPUMEHTAIILHOTO 3apakeHrsi HaMK Oblia coOpaHa crielanbHas yCTaHOBKa, CHOCOOHAs
noanepkuBath 3aaanubiii pH (7 u 8) u Temneparypy Boasl (14 °C, 16 °C, 20 °C, 24 °C). B xauecTBe KOHTPOJIbHBIX
3HAYCHUH BBICTYIIANN: CpeqHss TeMnepaTtypa u pH Bogs! B tetHee Bpems Ha benom mope (t = 16 °C u pH = 8). Muauit
(B Teuennm 24 dvacoB) u uepkapuii H. elongata (B Te4eHWW 2 YacOB) aKKIMMHUPOBAIU K H3y4aeMOW KOMOHMHAIIMU
¢axTopoB. CoBMECTHasI 3KCIIO3HIMS IPOBOMIIACE B TeueHne 24 yacoB. [locie 3Toro Muanii U3BJICKalM U3 YCTaHOBKH,
Ka)XXJJOr0 MOJUTIOCKA BCKPBIBAJH, a WX MATKHE TKaHM MPOIABIMBAIN MEXTy IBYMS CTEKIaMH M NPOCMAaTpHBAIN B
mpoxoasmieM cBere mox OuHOKymsipoM MBC-10. VYcmex 3apaxeHHs OLCHHBATU 10 OTHONICHHUIO KOJIAYECTBA
MeTanepkapuii, 00HapyXEHHBIX B TKaHAX MHUINH, K KOJIMYECTBY IepKapHi MCIOIB30BAHHBIX I 3apakeHus. Kaxxasrit
SKCIEPUMEHT BKJIIOUal B ce0s 12 MOBTOPHOCTEH.

Pe3ynbraThl SKCIIepUMEHTa TOKa3alll, YTO MpH Temreparype Boasl 16 °C u noHmxkenHoM pH = 7, moctoBepHO
(ANOVA, p<0,01) camxaercss WHBa3MOHHAs cHOCOOHOCTH H. elongata. Opmnako, mpu pH = 7 u mOBBIIEHUN
temnepatypsl 10 20 °C u 24 °C nHBa3uOHHAs CIIOCOOHOCTb JITYMHOK He CHUKaetcs (2 TecT, p > 0,05). U3 aToro ciexnyer,
YTO NPU OJHOBPEMEHHOM CHIDKEHMH pH M MOBBIIEHMH TeMIIepaTypbl MHPOBOTO OKeaHa, lepkapuu H. elongata e
CTaHYT XyXe 3apaxatb M. edulis, 9T0 MOXKET TOBOPUTH O MX BBHICOKON 3KOJIOTMIECKOH INTACTUYHOCTH.

Paboma svinoanena npu noooepoicke PH® Ne 18-14-00170.

Will climate change affect the invasive capacity of Himasthla elongata (Trematoda: Himasthlidae)
cercariae?
Fedorov D.'* Levakin I.!, Nikolaev K.!, Galaktionov K."”

! Zoological Institute of RAS, Saint Petersburg
2 Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: daniil.fedorov@zin.ru

We have carried out an experimental infection of mussels (Mytilus edulis) with Himasthla elongata (Himasthlidae)

cercariae at different temperatures and water pH. We have shown that the invasive ability of larvae does not decrease
with a decrease in pH and an increase in water temperature.

32



Paznu4yne B 9KCTEeHCHBHOCTH MHBA3WH MEJIKHX OPIOXOHOTHX MOJLIIOCKOB Peringia ulvae Ha pa3sHbIX
cyOcTpaTax Ha Jutopayu besioro mops
3enxos E.A."?* Cemenosa E.B., Apucmos ,ZZ.A.”
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Menxkwuii OproxoHOrHi MOJUTIOCK Peringia ulvae MaccoBO BCTpedyaeTcsl Ha JIMTOPAJIM MHOTHUX MOpEH CEeBEpHOTO
noymapus, BKmodas bemoe mope. IlpeactaBuTenu 3Toro BHAa BBICTYHAIOT B KAa4ECTBE IEPBOTO IIPOMEKYTOUHOTO
XO035MHa I MHOTHX BUIOB Tpemarod. Ha muropamm P. ulvae MOTyT BCTpedaThCsl Ha pa3HbBIX cyOCTparax, TaKMX Kak
MOBEPXHOCTh WIIMCTO-TIECYAHOTO IPYHTA, KPYIHbIE KAMHH, TaIJIOMBI BOJOPOCICH, PaKOBHHBI IPYTUX MOJUTIOCKOB. Bee
3TO JeNaeT MX HHTEPECHBIMH MOJCNBHBIMH OOBEKTAMH Uil HM3YYEHHS DPACHpENeNICHHs 3apakeHHBIX Oco0eld B
HEOJHOPOAHBIX MECTOOOUTAHUSX, CPEAN CKOIUICHNH, HACSIISIOINX Pa3InIHbIE CyOCTpAaThI.

B xozxe mccnenoBaHUs MBI CPaBHUBAJIN 3KCTCHCHBHOCTH MHBA3MM MOJUTIOCKOB TPEMAaToJaMH B Kau€CTBCHHBIX
cOopax, B3ITBIX C KPYIHBIX KaMHeH (A), Jiexallux Ha JIUTOpali, ¥ ¢ WINCTO-IIecyaHoro rpyHra (B) B mpenenax Toro sxe
ydacTka JIMTOpaiu Ha ocTpoBax Pspkkos, [eBnubs nyaa (Kannanakuickuit 3anuB) u bombinoi ConoBenikuit (OHexKCKUH
3aJIuB).

Hamu ObLTM BCTpeueHBI NPEACTABUTEIH CEMH TAaKCOHOB Tpemaron: Microphallus pirum, M. claviformes,
Maritrema subdolum, Levinseniella brachysoma, Bunocotyle progenethica, Himasthla sp., Notocotylidae gen. sp. Jlns
Levinseniella brachysoma v Himasthla sp., Obliia BbIsIBICHa TCHACHIMS K OONBIICH BEPOSITHOCTH BCTPEUYH 3apayKEHHBIX
MMM MOJUTIOCKOB Ha OJTHOM U3 BBIJICTICHHBIX HAMH TUIIOB CyOCTpaTa: 3KCTEHCUBHOCTb MHBa3UU Levinseniella brachysoma
OBLITa BBITIIE B MOJUTFOCKAX, COOpaHHBIX ¢ cyOcTpaTa A, a Himasthla sp. — B MoJuttockax ¢ cyocrparta B. Takum oOpazom,
BEPOSITHOCTD BCTpeuH P. ulvae, 3apaKeHHbBIX OTIECJIBHBIMH BHIAMH ITaPa3UTOB, MOXET Pa3InyaThcs Ha Pa3HBIX THIIAX
cybcrpatoB. Panee cxonuslii 3¢ ekt ObL1 0OHApYKEH Ul JPYToro BUa MOJIIIOCKOB — Littorina saxatils B yCIOBUSX
Bapennesa u bemoro mopeii (I"'anakrronos, Pycanos, 1983; Cepruesckuii u ap., 1984). [ ocTansHBIX BUAOB TPEMATOT
HaM He y/IaJioCh BBISIBUTH BUANMBIX OTIHYHIA B YACTOTE BCTPEYAEMOCTH CPE/IM MOJUTIOCKOB C 000UX MCCIIElyEMbIX TUIIOB
cyoctpara (A u B).

B cpennem, 6osiee BbICOKOE pa3HOOOpa3ue Mmapa3suToB BO BCEX MECTax cOopa 0OHapyKEHO B MPpoOax MOJUIIOCKOB
¢ rpyHTa. BujgoBoil cocraB 3apakeHUS U OKCTEHCHBHOCTb WHBa3WU P. ulvae pa3HbIMH BHJaMH TPEMarTo]i CHIILHO
BapbUPYIOT B pa3HbIX reorpaguyeckux Toukax. [1o-BHIMMOMY, 3TO CBSI3aHO C Pa3JIMYHBIM BIMSHUEM a0MOTHYECKHX
(hakTOpOB M 0COOEHHOCTEH KOHKPETHBIX MECTOOOMTaHNH Ha YCIICIIHOCTh peaM3allii XKU3HEHHBIX [IUKJIOB OTIEIbHBIX
BHJIOB [TAPA3UTOB B OTJAJIICHHBIX APYT OT Apyra Toukax cOopoB. Takxke JIOKAIUK, CKOpee BCETO, OTIMIAIOTCS 110 9acTOTe
MOCETAEMOCTH X Pa3HBIMH BHIAMH MOPCKHUX IITHI] — OKOHYATEIIBHBIX X035€B TPEMATOI.

M5! npennonaraem, 4To paziIndre B SKCTEHCHBHOCTH MHBA3MH MOJUIIOCKOB Ha pa3HbBIX CyOCTpaTax MOXKET OBITh
CBSI3aHA C BIMSHHUEM apa3UTOB Ha (PU3MOJIOTHIO M ITOBEICHUE XO35€B, @ TAK)KE C OCOOCHHOCTSIMU PaclpeieIeHHs 10
JUTOpAI NHBA3HOHHOTO HAYaJa.

Prevalence of trematode infection in mud snails Peringia ulvae from different substrates
at the White Sea intertidal
Zenkov E."°*, Semyonova E. I Aristov D."?

! Laboratory of Marine Benthic Ecology, “Krestovsky ostrov” Ecology and Biology centrum, Saint Petersburg
2 Saint Petersburg University, Faculty of Biology, Saint Petersburg

3 Zoological Institute of RAS, Saint Petersburg

* e-mail: julzenkov1@yandex.ru

We compared infection of mud snails Peringia ulvae by several trematode species between samples from different
types of substrates (boulders and soft sediment) at the White Sea intertidal. The infection level and trematode species
composition differed on two types of substrates. This can be explained by the influence of trematodes on the host
physiology and substrate selection behavior.
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IMapa3uTel OecxBocThIX aM(puoduii ocTpoBa Cpennuii Keperckoro apxunenara besoro mops
Kysueyosa 3.10.

Kazanckuii (ITpuBoinkckmii) dheaepanbHbIi YHUBEPCUTET, HHCTUTYT DyHAAMEHTATHLHOW MEIUITMHBI M OWOJIOTHH,
kadespa 300oruu u obiiel ouonorun, Kazans
e-mail: elza_elza99@mail.ru

JlocTaTto4yHo O0JbIII0E BHUMAaHKE B HACTOSILEE BpEeMs YACIIETCS H3YUYEHHIO 3eMHOBOTHBIX. J{BOiCTBEHHBII 00pa3
’KM3HH, CBSA3aHHBIM KaK C BOJHOMW, TaKk U Ha3eMHOI cpeloil, 00ycinaBiInBaeT He TOJBKO LEblil psx Mopdoiornieckux u
(U3NOTOTHYECKIX OCOOCHHOCTEH TpeacTaBuTene amMuOWid, HO W OmpeAessieT KadyeCTBEHHBIM W KOJNWYEeCTBEHHBIH
cocTaB mX mapasurodayHsl. B HacTosmiee BpeMst HAST aKTHBHOE M3y4UeHHE MapaznTodayHbl aMpuONi, B YaCTHOCTH,
CaMOT0 MHOTOYHCIICHHOTO OTpsifa OSCXBOCTBIX 3€MHOBOJHBIX Ha ypOaHM3MPOBaHHBIX TeppuTOpwsax. HecomueHHo,
BR)XKHO BECTH HAONIONCHMSA M AHAJIW3 KAa4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa Iapa3uTO(ayHbl KMBOTHBIX,
OOHTAIOIMX Ha CMEXXHBIX C YEJIOBEKOM TEPPUTOPHSIX, TaK KaK aM(pHONN IIMPOKO BOBJICUYEHBI B IUPKYJIIIIUIO IAPA3UTOB
0 TPOPHUIECKUM IIETISIM, YacThI0 KOTOPBIX TakK Xe sBIsieTcs yenoBek. OQHAKO, TEPPUTOPUH, HA KOTOPBIX TPECCHHT CO
CTOPOHBI YEJIOBEKa BBIPAKEH HE TaK CHIIbHO, OCTAIOTCSl MaJOM3Yy4YCHHBIMH M, B CBOIO OYepellb, SIBIISIIOTCS HE MEHee
WHTEPECHBIMH JUIS aHaJIN3a.

JlanHas paboTa mpencTaBiseT coOOW aHanu3 mapasutodayHsl 0ecxBocThix ampubmii 0. Cpennuii Keperckoro
apxumnenara bemoro Mopsi. Ha Teppuropuu ocTpoBa o0uTaeT JBa Bua OECXBOCTHIX aM(bUOU: cepast Wi OOBIKHOBCHHAS
xaba (Bufo bufo) u tpaBsinas yisaryuika (Rana temporaria). JIst yMEHBIIICHUSI aHTPOIIOTEHHOT'O TABJICHHSI HA MOy IO
amubuii ucciaenoBaHue napasuTodayHsl IPOU3BOAMIOCH MPH MOMOIIM METO/a NPHUKU3HEHHOTO W3Y4YEeHUs IHTaHUS
(Kypanoga, 1983). Ero cyTb 3akimodaeTcs B aHaIN3€ S9KCKPEMEHTOB, B KOTOPBIX, IIOMUMO IHIIEBBIX OCTATKOB, MOXHO
0OHapyXUTh Napa3sUTHYECKHE OpPraHM3Mbl. B xozxe mcciemoBanus Taxke ObUIM HalJeHBI MEPTBBIE OCOOM, KOTOpBIE
MIOJTBEPTIIUCH TEIEMUHTOIIOTHIECKOMY BCKPHITHIO 110 CkpsiouHy (CkpsouH, 1928).

B xone ananmza nmapasutodaynsl 6ecxBocTsix ampuonii o. Cpennuii Keperckoro apxunenara bemoro mopst 6110
00HapyXEHO IISATh BUAOB Mapa3sUTUYECKUX OpraHm3MoB: Protozoa: Opalina ranarum (Purkinje et Valentin, 1835),
Plathelminthes: Haplometra cylindracea (Zeder, 1800) u Nematoda: Rhabdias bufonis (Shrank, 1788), Oswaldocruzia
filiformis (Goeze, 1782) u Cosmocerca ornate (Dujardin, 1845).

Parasites of Anura amphibians of the Middle Island of Keretsky Archipelago of the White Sea
Kuznetsova E.

Kazan Federal University, Institute of Fundamental Medicine and Biology, department of Zoology and General
Biology, Kazan
e-mail: elza_elza99@mail.ru

This study is an analysis of parasite fauna of Anura amphibians on the Middle Island. The material for the study
was collected by the method of lifetime study of nutrition to reduce anthropogenic pressure on the population of Bufo
bufo and Rana temporaria.


mailto:elza_elza99@mail.ru

Helminths of the marine and freshwater populations of the three-spined stickleback
Gasterosteus aculeatus in the water area near the Pertsov White Sea Biological Station

Logvinenko A."* Gordeev L'

! Lomonosov Moscow State University, Invertebrate Zoology Department, Moscow
2 Russian Federal Research Institute of Fisheries and Oceanography, Moscow
* e-mail: andreylogv(@yandex.ru

In the vicinity of the Nikolai Pertsov White Sea Biological Station of Lomonosov Moscow State University
(66.556225N; 33.109288E) there are several known populations of the euryhaline three-spined stickleback Gasterosteus
aculeatus. Definable genetic differences are known between these three populations, marine (in the Velikaya Salma
Straight), freshwater (in Nizhnee Ershovskoye Lake) and brackish (comes to spawn in the brackish Nizhnee Ershovskoye
Lake connected with the Kislaya Bay) (Terekhanova et al., 2014). Parasitic faunas of these populations are interesting to
compare. Three-spined stickleback in White Sea harbors a few specific parasites in both fresh and marine water bodies,
although around WSBS (in Chernorechenskaya Bay and Chupa Bay) none of them were recorded (Shulman, Shulman-
Albova, 1953; Rybkina et al., 2016).

In this research, a total of 41 sticklebacks from freshwater, 34 from marine and ten from brackish population were
studied using standard parasitological methods. Parasites were identified by morphological features and molecular genetic
methods (28S rDNA and cox! genes for cestodes, 28S rDNA and ITS1 genes for trematodes, cox2 gene for nematodes).
So far, we have only preliminary results. The bulk of parasitic infection of the marine sticklebacks were nematodes of the
Ascaridomorpha group: Anisakis simplex (prev. 71%) and Hysterothylacium aduncum (prev. 53%). Digenean Lecithaster
salmonis (prev. 53%) and Brachyphallus crenatus (prev. 12%) were also quite frequently found. Specimens from the
brackish population were not infected with freshwater parasites, apparently due to recent migration from the sea.
However, nematodes and trematodes of the marine origin were found: 4. simplex (prev. 60%), H. aduncum (prev. 40%),
B. crenatus (prev. 10%), and L. salmonis (prev. 60%). The parasite fauna of the freshwater population was significantly
different from two others and comprised cestodes Schistocephalus solidus (prev. 98%) and metacercaria of Diplostomum
spathaceum (prev. 24%). All found parasites, except S. solidus, are tended to be common in the area and of low host
specificity. However, further processing of the collected material will allow to draw reliable conclusions about the
similarities and differences in stickleback parasite fauna in three studied populations.
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Onucanue napasutogayHbl JJUTOPAIBHBIX PAKO0OPa3HBIX, COOPAHHBIX B OKPECTHOCTSX MOCETKOB
Tepubepka u JanbHue 3ejieHIbI
Maxaposa A. C."* Cmenanosa T.C.', JTromuna A.B.?, Vumunosa A.A.°

'TBOY «bantuiickuii beper», 'opCIOTyp, Cankr-IleTepOypr

2300noruueckuii Uucturyt PAH, naGopatopus napazuruueckux uepseil u npoructos, Cankt-IleTepOypr
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JlutopanbHble OEHTOCHBIE COOOIIECTBA MPECTABISIOT COOOH Ba)KHOE CBS3YIOIEE 3BEHO B )KM3HEHHBIX IHKJIAX
[apasiToB LEJIOr0 psijia BOJOIUIABAFOLIMX HTHUI], MOPCKHX MIICKONMHTAIOIIUX, JIATOPAIBHBIX U CYyOIMTOpPAbHBIX PHIO.
MHorue 13 napasuTHYECKUX OPraHU3MOB HCHOJIB3YIOT JTUTOPATIBHBIX PAKOOOPa3HBIX B KAaUECTBE XO035€B, MPUIEM KaK
MIPOMEXYTOUHBIX, TaK W OKOHYATEeNbHBIX. Ha mutopamm bapeniieBa Mopsi ocOOBINi WHTEpEC ¢ STOW TOYKH 3PEHUS
BBI3BIBAIOT TIpEACTaBUTENN ponoB Gammarus, Balanus w Semibalanus. Ha paHHBIA MOMEHT, mnapasuTodayHa
JUTOPAIBHBIX paKooOpa3HbIX omucaHa YcmeHckoil (1963) mis okpectHocTed JanpHux 3eneHrnoB. Takxke mOmgoOHBIH
aHanmm3 OBLT MPOBEACH IS aM(UITO HECKOIBKIX 3aMuBoB bapentieBa mMops [Inakcunoit n Kykmunoit (2022). Onrako
KOMIUIEKCHOTO aHa/IN3a Napa3uTodayHsl TUTOPATBHBIX TAMMAPH U OaJISTHYCOB ISl HECKOJIBKHUX OHM3JISKAINX 3aJIUBOB,
C Y4YEeTOM paclpeieleHusI Tapa3suToB Ha Pa3HbIX TOPU3OHTAX JTUTOPANIH, paHEee He IPOBOIUIOCE.

B pamkax JaHHOTO HCCIIEIOBaHUsI BHIIIOJHEH aHAIKM3 Mapa3uTo(ayHbl JIUTOPAIBHBIX TaMMapH] U OaJITHyCOB B
okpectHocTsix Tepubepkn u JanpHux 3eneHuoB. B paiione Tepubepkn martepuan Obut cobOpan B rybax Jlonroit u
Jloneiinoit. B oxpectHocTsix J[lampHux 3eneHIOB — B rybax Bopoubeit, SpHbimHo#H, JlanbHe-3eICHEIKOMH,
lenbrnnHckoit, a Taxke Oyxtax [Togmaxta u ITopuynnxa. ITo mpoBeneHHBIM cOOpaM co3/1aHa KOJUIEKLHUS TOTAJIbHBIX
NpenaparoB, OKPALIEHHbIX KBACIOBBIM KAapMHHOM [0 CTaHIAPTHOMY mpoTokony. Hamu Obutni 0OHapyKeHbI
MeTanecToar! ponoB Microsomacanthus u Fimbriarioides, metaniepkapun pogoB Podocotyle, Microphallus v Maritrema,
muctakantel Polymorphus phippsi, Hemaronsl pona Ascarophis, a Takxe NapasUTHYECKHE H30MOABI CeMeHCTBa
Bopyridae. ITocnenaue He ykaszansl B padote [Imakcmuoit m Kyximaoi (2022), XOTS MO HAIIMM JaHHBIM HMEHHO
SKTONAPAa3UTHUECKHE N30TI0/IBI ITPECTaBICHBI Hanboiee MIPOKO KakK B OKpecTHOCTAX Tepubepku n JlanbHux 3eIeHIOB.

Description of parasite fauna of littoral crustaceans from the vicinity of Teriberka and Dalnye
Zelentsy settlements
Makarova A.'*, Stepanova T.!, Diumina A.°, Untilova A.}

' SBEI “Baltijskij Bereg”, MSYTur, Saint Petersburg

2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
3 Saint Petersburg University, Saint Petersburg

* e-mail: 9412334@gmail.com

In this research we studied parasite fauna of littoral Gammaridae and Balanus spp. of Teriberka and Dalnye
Zelentsy settlements. Parasite species composition was analyzed with respect to locality and vertical zonation.
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Heoxunannoe npensTcreue: BaussHue KOKOHOB Turbellaria na 3axansiBanne Macoma balthica
(Linnaeus, 1758)
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2 3oonoruueckuii uacrutytT PAH, Benomopckas Guonoruueckas cranuus «Kapreun
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Macoma balthica — Bua IBYCTBOpYATBIX MOJUIIOCKOB, MAcCOBBIH OOWTATENb JINTOPAIN, KOTOPBIM IHUTAETCS
MHOXKECTBO KMBOTHBIX. 3allIUTHON peaklyell MaKOMbI OT XHIITHUKOB SIBIISIETCS] €€ aKTUBHOE 3aKkanbiBanue. [Ipu sTom Ha
CTBOPKaX HEKOTOPBIX M3 ATUX MOJUTIOCKOB OOHAPY)KHBAIOTCS KOKOHBI TypOEISIpHH, BEpOSTHO, W3 pona Provortex
(Neodalyellida: Rhabdocoela), koTopsle MOryT MemIaTe €€ 3aKamblBaHWIO. L[enbl0 MaHHOTO HCCIEOBaHUS OBLIO
BBIICHHUTH, KAKOE BIMSHHUE OKa3bIBACT HAJMINE KOKOHOB Ha MPOIIECC 3aKanbiBaHus y Macoma balthica.

Jl1st nocTHKEHUS LETU Mbl CPaBHUJIM MPOJOJKUTENBLHOCTD IIpoLecca 3akanbiBanus 108 sx3eMIuisipoB Macoma
balthica nmiuoit ot 0,6 mo 12,2 MM, ¢ KOKOHaMH TypOeUIsIpuil Ha pakoBHHaxX M Oe3 HuX. Kpome TOro, MBI OLIEHIIH
HaJlM4he 3TUX KOKOHOB B JIBYX BBIOOpKaxX MOJIIFOCKOB, COOpPaHHBIX W3 JIByX TOYEK Ha JIMTOPaIM B BEPIIMHE
Kanpanaxkmickoro 3anuBa (0. PsxkoB).

Hpouecc 3aKalbIBaHUSA MAKOM JCJIUTCA Ha JABEC CTaAWU: OT Ha4dajla aKTUBHOCTU OO NMPUHATHA BEPTHUKAJIbLHOT'O
MOJIOXKCHHUS U OT 3TOr0 MOMCHTA JI0 KOHIIA 3aKarbiBaHUs. Mbl He 00OHAPYIKHIIIU Pa3HUIIBI B OOIIEH MPOIOIKUTEILHOCTH
npolecca 3aKanbiBaHusl y 0co0ell ¢ KOKOHaMH M 0e3, HO YETKUE OTJIMYMS MPOCIEKHUBAIOTCSA B MPOAOJIKHTEILHOCTH
OTAEJBHBIX cTafuil. Macoma balthica c KOKOHaM¥ IPUHUMAIOT BEPTUKAIBLHOE MOJ0KEHHE OBICTpee, YeM MOJLTIOCKU 0e3
KOKOHOB. [Ipy 5TOM MakoMbl ¢ KOKOHAMH 3aKalbIBAIOTCS JOJIbILE, YeM MaKOMBbI 0€3 KOKOHOB, mpuueM 3ToT 3ddekt
3HAYUM TOJIBKO JJISl MOJUTIOCKOB C JUTMHOW pakoBHHBI MeHbIIe 3 MM. Oco0H ¢ KOKOHaMH JIeNatoT O0JIbIe MOATATHBAHUN
PaKoOBUHBI HOTOM BO BpeMs 3aKallbIBaHUs, YeM 0coOM 0e3 KOKOHOB. MBI BeIscHMIM, 4To M3 108 ocobeit 17% nmenn
KOKOHBI HAa paKOBHHE, HO OT TOYKH K TOYKE 3TOT ITOKA3aTeh MOKET 3HAUMTEIILHO BAPHUPOBATE.

Hannune KOKOHOB Ha CTBOPKAaxX PakOBHHBI, BIMSIET HA MPOAOIDKUTEIBHOCTD CTAUH OT MIPUHSATHS BEPTUKAIBLHOTO
TIOJIOKEHMS O KOHIIA 3aKalbIBaHMUs MeNKUX Macoma balthica. JIesTensHOCTD NCCIENOBAHHBIX TypOEIISIpHIA BpeIHO
OTpAXKACTCA Ha TAKUX MaKoMax, AcJ1ast ux ooiee YA3BUMBIMH [JIs1 XUIITHUKOB.

The unexpected obstacle: the impact of turbellarian cocoons on the Macoma balthica
burrowing behavior
Cheretskaya V1% Aristov D', Krupenko D.}

! Laboratory of Marine Benthic Ecology, “Krestovsky ostrov” Ecology and Biology centrum, Saint Petersburg
2 Zoological Institute of RAS, White Sea Biological Station “Kartesh”

3 Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

* e-mail: vasilisacheretskaya@mail.ru

We compared the burrowing rate of 108 Macoma clams with and without Provortex sp. turbellarian cocoons and

found out that the presence of cocoons affects this parameter especially for young specimen. Among the 108 individuals,
17% had cocoons on the shell, but the frequency can vary considerably with locations.
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N3yyeHne GEHTOCHBIX COOOIECTB apKTHYECKUX MOpEH — IMEepPCIIEKTHBHOE HAIPaBJICHNUE COBPEMEHHOH MOPCKOI
ouonorun. C aToil Toukn 3peHHs: bapeHiieBo Mope mpezcraBisieT OOJBIION MHTEpPEC Kak JOCTaTOYHO Pa3sHOPOAHOE
MECTOOOUTaHHE C [IOBOJIBHO CHENU(PHIECKUMH YCIoBHAMH. OgHAKO OOJBIIMHCTBO HCCIECIOBAHMN BBITOJHEHO B
OTKPBITBHIX YacTAX MOPA, IPHOPEKHBIE AKBATOPUH N3yUEHBI MEHee MOTHO. [Ipyu nccnenoBanny OCHTOCHBIX COOOIECTB B
OTICTHHBIX 3aJMBAX TAKXKE OOBIYHO PACCMATPUBAIOT CyOIHTOpaib, HE YIEISIETCS TMPH 3TOM 0CO00T0 BHUMAaHHS
nuropany. JInTopanabHble OEHTOCHBIE COOOIIECTBA NCCIIEOBAINCH C KOMIUIEKCHBIM MOAXO0AO0M B TEUEHHE JUINTEIHHOTO
BPEMEHHM JIMIIb B HEKOTOPBIX OTAENBHO B3ATHIX 3anmuBax. K mpumepy, B SIpHbIIHON ry0be HMpOBOAATCS B OCHOBHOM
Y3KOHAIPABJICHHBIE JKOJOTMYECKUE HCCIECNIOBAHMS, 3Ty JKOCHCTEMY CUYHMTAIOT 3TaJIOHOM HEHApyIICHHOH CHCTEMBI
(KankoB u gp., 2022). [Toxoxuii M0 yCIOBHSIM, HO HAMHOT'O XYK€ M3Y4eHHbBIN 3anuB — Jlomras ryba — HaxoJquTcs B
okpecTHOCTAX cena TepuOepka. SpHeiHas u Jlonras CXOXH MeEXIYy CO0OH — OTKpPBITOrO THIA, C TPYHTOM,
00pa3oBaHHBIM KPYITHBIMH BAaTyHAaMH U IIeOHEM. B CBs3u ¢ 3TUM MHTEpeC MpeJCTaBIsIeT KOMIUIEKCHAS CpaBHUTEIbHAS
XapaKTepUCTHUKA JTUTOPAIBHBIX COOOIIECTB TaHHBIX 3aJMBOB C IIEIBIO BRIABICHHUS CBOMCTB, B IIEJIOM XapaKTEPU3YIOLIIX
coo01ecTBa KaMeHHCTO! JuTopany bapeHuesa Mopsi.

Marepwuan 6611 cobpas B urosie 2022 roja Ha IUTOPAJIM JaHHBIX 3QJIMBOB BO BpeMs OTIUBA. beinu B34Th! 34 1po0OsI
B ceMu Toukax (Tpu B Hdonroif u detsipe B SpHbIHOWN). B kaxmoir Touke Opamack mpoba Bomopocueit ¢ 0,25 m? B
MIEPEXOIHOM 30HE MEKIY JTUTOPAIBIO H CyOIHTOpaIBIO, IO/ He mpoba rpyHTa ¢ miomann 1/127 m?. Takum ke criocoooM
Opastick poObI ¢ IMTOpany Beiie. B SIpHbInIHOI rybe ¢ cepeanHsl TuTopany Opajiachk 0JfHa Mpoda BOIOPOCIIEH 1 0aHA
npoOa rpyHTa (T.K. B IPEABIAYIINX HCCIEAOBAHUIAX YAAIOCh IT0Ka3aTh, YTO BHIOBAs CTPYKTYpa B Pa3sHBIX TOPU30HTAX
JMTOpPAJH JOCTOBEPHO He oTinyaercs). B [lonroii rybe Opannch TpyHT ¥ BOJOPOCIH C CEPEINHBI M BEPXHETO TOPH30HTA
JUTOPAIM B LEISIX BBIABICHHS BO3MOXKHBIX Pa3lWYMid B BHIOBOH CTPYKTYpe B Pa3HBIX TOPH30HTAaX JIUTOPAJIH.
BrimonHeHa MmoJiHAsT KOJMYECTBEHHAss pa3bopka MmpoOd, MoJydeHHbIe TIEpBUYHBIC JaHHbIE oOpabaTeiBalnCch B cpene R
4.1.1.

B pamkax maHHOTO HCCIIeTOBaHMS IIPOBEICHA IeTalbHAs CPAaBHUTEIIBHAS XapaKTEPUCTHKA CTPYKTYPBI H3y4aeMbIX
MaKkpOOEHTOCHBIX coobmiecTB. [IpoBeZieH aHanM3 WX BHAOBOIO COCTaBa M MPOCTPAHCTBEHHOTO pPacIpeesIeHHs
ruapoOHOHTOB B HUX. OT/HEIbHOE BHIMaHUE YACIACTCS OCOOSHHOCTAM SKOTOHA JINTOPATH M CyOIUTOpaiy SIpHBIITHOH
n lonroit ry0sl. OTMEUEHO JTocTaToyHO OeqHOoe BUIOBOE pasHooOpasue B Jlonroii rybe 1o cpaBHEHHIO ¢ SIPHBIIIHON,
YTO MOXET OBITh CBSI3aHO C aHTPOIIOTCHHOW Harpy3Koii.

Structure comparison of rocky littoral communities in the Yarnyshny and Dolgaya bays of the Barents
Sea
Efimenko E.'* Diumina A.°, Bulavinova V.?, Untilova A.°

' SBEI “Baltijskij Bereg”, MSYTur, Saint Petersburg

2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
3 Saint Petersburg University, Saint Petersburg

* e-mail: 6888008@bk.ru

We compared the structure of stony littoral communities of Dolgaya (Teriberka: Murmansk district) and

Yarnyshnaya (Dalnye Zelentsy: Murmansk district) bays in terms of such parameters as distribution, species and
quantitative composition of hydrobionts.
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CpaBHHUTeJBbHasl XapaKTePUCTHKA CTPYKTYPbI JIUTOPAJIBHBIX c0001IecTB Iyonl Jlonelinas
u lanbHe-3eneHenkas
3uikosa MLA.'* JKenmosa IT.A.", Yumunosa A.A.°, byrasunosa B.U’ Jlromuna AB?

'TBOY «bantuiickuii Beper», I'opCIOTyp, Cankr-IleTepOypr

2 Cankr-IletepOyprekuii rocynapcTsennblil yuusepeutet, Cankr-ITetepOypr

3 3oonornueckuit uactutyT PAH, naGopatopus napazsutuueckux yepseii u npoructos, Cankr-TletepOypr
* e-mail: mashkazykova@yandex.ru

DKOCHCTEMBI WIIMCTO-TIECYaHON JINTOpPaAJI HEOJHOPOHBI M3-32 TETEPOreHHOCTH 3aceliieMOro OMOTONa M M3-3a
XapakTepa MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISALIWI BUIOB-31U(HUKAaTOPOB, uTO oOycnaBnuBaeT (GopMHpOBaHKE
MO3alMgHOHN CTPYKTYpHI CO00IIEeCTB. B rereporeHHON CTPYKType WIIHCTO-TIecuaHoi muTopainy JansHe-3eIeHenKoi ryost
MOJKHO BBIICJIUTH ITYH (IISITHA) BOJOPOCIEH U nepexoansie 3005 Mexxay Humu (Epumenko, 2021). B pamkax manHO#H
paboTHI MITIU — ITO ITyYKHA BOIOPOCIICH, MO3aNTHO PACIIONOKECHHBIC Ha JIUTOPAIIH, TPYHT O HUMH U HACEIISIOIIIE X
ruapoOnonTel. CorflacHO pe3yibTaTaM IPONUIBIX HCCIeAOBaHHWN, MATYM JlanbHe-3eneHenKkod T'yOBl JOCTOBEPHO
OTIIMYAIOTCS TI0 CBOEMY BHAOBOMY COCTaBY OT MEPEXOAHBIX 30H MexXIy HuUMH. Jlutopans JlogeliHOW TyOBI cXo0Xa 10
ycroBusiM cpensl ¢ JlampHe-3emeHenkoi ryboit bapeHmeBa Mops, MOSTOMY MBI BBIABHTA€M THIIOTE3Yy O TOM, YTO B
Jloneiino# ry0e TakkKe MOYKHO BBIJICIUTH MITYH.

Lenbro Hamield pabOTHI SIBJISETCS CPaBHEHHE XapaKTepa MO3au4HOW CTPYKTYpbI COOOIIECTB HIIMCTO-IIECUAHO
nutopanu ry0 JlansHe-3eneHenkas u JloneiiHast.

B xoze paboThI Ob1I0 B35TO 110 24 TIp0OBI B 4eThIpEX TOUYKaX B rydax Jloaeinas u Jlanpae-3enenerkas. B kaxmoi
TOYKE OBLIH B3SThI JIBE MPOOHI € 3TYA, JIBE MPOOLI IPYHTA OKOJIO IMyYKa BOAOPOCIIEH, pobda rpyHTa U npoda Bogopociei
B IIEPEXOJHON 30HE MEXIY JUTOPAIBIO U CyOIuTOpaibio. brlla BRIMOTHEHA MOMHAS KOJMYECTBEHHAs pa3z0opka mpoo.
3arem Bce )KUBOTHEIC, U3BATHIC U3 P00, OBLIH OTpeIeIICHbI, B3BSIICHBI U MEPECYUTAHBI, a TAKXKE IPEACTABUTEIN THIIA
Mollusca OpITH U3MEPEHBI AJTs1 TadbHEHIIEH cTaTHCTUIeCKOi 00padoTku B cpeze R 4.1.

B pamkax pmanHOrO wmccienoBanus B [lampHe-3eneHenKoH TyOe OBLIO BBIABICHO YBEIHYEHHE BHUIOBOTO
pa3HooOpa3us u o0IIel YHCICHHOCTH THAPOOHOHTOB IO CPAaBHEHUIO C Mpenbimymumu rogamu. Jis JloneitHoit ryOsr
OTMEYCHO HaMHOTO 0OoJice HA3KOE BUAOBOE pa3HOOOpas3ue ruipoOMOHTOB, YeM B JlampHe-3eneHenkoi ryde, 9To MOXKeT
OBITH CBSI3aHO C CHJIBHBIM pacHpecHEHHEM MM OoJiee BBICOKOW aHTPOIIOTEHHOH Harpy3koil. [Ipu 3TOM HOCTOBEpHBIX
pasnuuuii B BUIOBOH CTPYKType TATUEH M WX OKpykeHus B JlomeiiHol ry0Oe BBISIBICHO HE OBLIO, NPH HATHYUHU
HEOJHOPOJHOTO CyOCcTpara B BHE IIyIKOB BOJOPOCITECH THAPOOHOHTHI 3/1eCh, B oTimune oT [lampHe-3eneHenkoil ryost
pacmpeneneHsl OTHOCHTEIBHO paBHOMEpHO. CBOETO poja YIpPOIIEHHE CTPYKTYPBI JUTOPANbHEIX coobmectB JloaelHon
Fy6BI TaKX€ TOBOPUT B MOJIB3Y UX ACTpadaliui U3-3a BIUAHUA BHCITHUX (paKTOpOB.

Comparative characteristics of the structure of the littoral communities of the Lodeynaya and Dalne-
Zelenetskaya bays
Zykova M."* Zheltova P.!, Untilova A.°, Bulavinova V.°, Diumina A.°

' SBEI “Baltijskij Bereg”, MSYTur, Saint Petersburg

2 Saint Petersburg University, Saint Petersburg

3 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
* e-mail: mashkazykova@yandex.ru

We compared the structure of communities in the muddy-sand littoral of the Dalne-Zelenetskaya and Lodeynaya
bays of the Barents Sea.
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Be10op cyOcTpaTa aJ1s1 ocefaHne KOJIBYATBIMH YePBAMH Spirorbis spp. Ha JIUTOPAJIH OKPeCTHOCTe
nocesjka Jlanbuue 3e1eHubl
Tloooweuna A.B."*, [lommep U.A.", Jromuna A.B.? Byrasunosa B.U3, Yumunosa A.A.°
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JlaHHOe uccnenoBaHME IOCBAIIEHO IpeicTaBuTeNsiM cemelictBa Serpulidae, poma Spirorbis — cupsuum
MOJIMXeTaM, 00pa3yIoNM M3BECTKOBBIE JOMHKH. Spirorbis spp. BCTpedaroTcs B Mpejesax KpalHe OOLIMpPHOTo apeaa,
ot rayousst 5000 MeTpOB 10 BepXHEH TUTOpaiIn. B cToNb pasHOOOpa3HOM IO YCIOBHAM MECTOOONTAHUH MTPEICTaBUTEIN
ponma Spirorbis WMEIOT B pacHOpsDKEHHHM OTPOMHEIN BBEIOOp cyOcTpaTta misi ocemaHus. B JuropanbHOW 30HE OHH
BCTPEUAIOTCS, Kak MpaBWJIO, Ha BOAOPOCTHAX. PaHee OBUIO BBUIBICHO, YTO MakKpOo(HTHI SBISIOTCA Oojee
MIPUBJIEKATEIHHBIM CyOCTpaToOM M3-3a Haimm4aus 6akrepuainpHoii ieHkH (Crisp and Ryland, 1960) Llensto narnHo# paboTHI
ObUIO BBIABUTH HauOOJEe NPENNOYTHTENbHbIC Uil OcemaHus Spirorbis spp. BUIb Makpo(uUTOB Ha JUTOpanmu
okpectHocTel moc. JlanpHue 3enennps! (bapeHneBo Mope) M OmMpenenuTh, €CTh JIM y TaKUX BUJIOB cHenU(HUECKHE
0COOEHHOCTH MUKPO(MIIOPHI TOBEPXHOCTH, JICJIAIOIIUE UX TPUBIIEKAaTeIbHEE IPYTHUX.

MBpI npoBeNM aHaJM3 YacTOThl BCTpeYaeMoCTH Spirorbis spp. Ha pa3HBIX BUAAX BOJOPOCIEH B pa3HBIX TOYKaX
okpectHOCTeH lanbHUX 3eieHIoB — oT ryosl Boponseit no lensnuno. B kaxmoMm uccnemyemom 3anuse (r. Boposss,
0. [loamaxra, r. SlpubimHas, r. Jansae-3enenenkas, 0. [Tnoxue Yespsr, 0. lllensnuHcKkas) BBIOUPAIOCh MO MIyYKY BECOM
300 r oT HauboJiee MacCOBO MPEACTABICHHBIX MAaKPO(UTOB, MOCIE YEr0 YUUTHIBATIKMCH BCE OCEBIIME HA My4OK 0COOHU
pona Spirorbis. beio BHISIBIEHO, YTO B Mpobax Spirorbis yaie Bcero BcTpevaroTcst Ha Fucus vesiculosus, F. serratus,
F. distichus w Palmaria palmata. Otn Buapl Bojopocieid OblIN Jlajiee BKIIOYEHBI B SKCTIEpUMeEHT. [1o Tpu mosHOCThIO
OUMIIEHHBIX OT oOpacraresneil M pa3IW4HBIX OECIIO3BOHOYHBIX My4YKa Ka)KJOTO BHJA BOJOPOCIEH 3aKpeIUIUINCh Ha
METaITMYECKOM KapKace, U C IMOMOIIbI0 OSYEeBKH W KaMHEH KOHCTPYKIHMS (MKCHpOBajach Ha JUTOpaiH. B kauecTBe
KOHTpOJISL HCIIOJIB30BAINCh Makpo(UTHI, HA KOTOPBIX B NpoOax Spirorbis spp. NMpakTHYECKH HE BCTPEUAINCH —
Ascophylum nodosum. DKCTIO3MLUS UTMIIACH JJBE HENENW. 3aTe€M Ha KaKIOM Iy4Ke BOJOPOCIEH YUYHTBIBAINCH BCE
oceBIIHe 0co0u Spirorbis ¥ C TOBEPXHOCTH Opajics MOCEB Ha MUKPO(DIOPY, HHKyOaLusi KOTOPOTO IPOBOAMIACH B TCUCHUE
TpeX MECSIeB IpU TEIUIOW KOMHATHOH Temmeparype. s KOHTpoJIs ObUIO MIPUTOTOBICHO TpH Harmku lleTpu ¢ uncton
cpenoit. Yaruku IleTpu ¢ mojy4eHHBIMU KyJIbTYpaMHu ObUTH OTCHSTBI, MUKPOOHOJIOTHYECKHE Ma3KHi OKPAIINBAIUCH 110
I'paMMy U 3aKJIIOYATUCh B KAHAJICKHUiT 0aIb3aM 1101 TOKPOBHOE CTEKJIO.

Mo pesysabraram SKCepUMeHTa HanboJiee NPEeNNOYTUTENBHBIM BUAOM Makpo(uUTa Uil OCeaHus OKa3aics BHUJ
F. serratus, 910 COTJIACYETCSI C MMEIOIIUMHUCS JIUTEPATYPHBIMH JIaHHBIMH. B KylbTypax MUKPO(]IIOpPHI ¢ MOBEPXHOCTH
BOJIOPOCIICH HauOoJblIee YUCIO KOJOHMH ¢ HauOoJblled Iuomanpio HaOmomanocs y F. serratus, F. vesiculosus n
A. nodosum. I1px 5TOM Bce OHM OTJIMYAIIUCH 110 COOTHOILICHNIO KOKKOMTHBIX U NMAJIOYKOBUAHBIX (DOPM B KOJOHUSX. Jliist
IpeAcTaBuTeNel poja Fucus Takke XapakTepHO OOJIBIIOE KOJMYECTBO I'M(OB IUICCHEBUIHBIX OPraHU3MOB (UTO MBI
MOYKEM C yBEPEHHOCTBIO CUNTATh YACThIO €CTECTBEHHON MUKPODIOPHI 3THX MakpO(HUTOB, T.K. B YACTOH cpe/ie o00HbIX
ruoB oOHapyxeHo He Obu10). Takum 0Opazom, HanboJIee IPUBJIEKATENBHBIM ISl Oceanus Spirorbis spp. cybcTpatom
okazaiucek F. serratus, obnanaroniye BUAOCIeUPpUIECKOi MUKPO(IIOpOH Ha TOBEPXHOCTH.

Substrate selection for settlement by annelids Spirorbis spp. on the littoral of the environs
of Dalnie Zelentsy
Podoshvina A."*, Potter 1.', Dyumina A.?, Bulavinova V.3, Untilova A.°

' SBEI “Baltijskij Bereg”, MSYTur, Saint Petersburg

2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
3 Saint Petersburg University, Saint Petersburg

* e-mail: 78kartoshek@gmail.com

We identified preferred seaweeds for Spirorbis spp. on the littoral of the environs of Dalnie Zelentsy (Barents

Sea). In this research we analyzed occurrence of these polychaetes at different localities and in field experiments with the
following microbial culture.
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Hcnonb3oBaHHe HCKYCCTBEHHOT0 MHTEJUIEKTA U BUAEOCHEMKH /ISl U3YyYeHH MUTPANHii TPEeXUTI0ii
KOJIIOIIKH B IpuopeskHoi 30He Kanpanakuickoro 3aiusa beixoro mops
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B konne 1990-x rogoB 4MCIEHHOCTh TpeXUrion komowku (Gasterosteus aculeatus L.) B berom mMope Hauana
ObICTpPO pacTy, 1 3Ta pbida craia Hanbosee MHOrounciaeHHol B benom mope. B cBs3M ¢ 3TUM pacTeT M HHTEpEC K pa3HbIM
acrekTaM OMOJIOTHHM 3TOro BHJA. Llenpro Hamero mcciaeJoBaHMSA SBISCTCS MCIOIb30BaHWE aBTOMAaTHIECKOTO aHAIN3a
n300pa)KEHUHN JUTS OMIMCAHUS PACIPEICIICHNS KOTIOUIKN B TIPHOPEKHON 30HE.

Marepuan Obur cobpan B Oyxrte FHOmkoBka o. Cpemnmit Kampmamakmickoro 3ammBa. Bumeoxameps! ObuH
YCTaHOBJICHBI HA IByX CTAHIUAX B ycThe OyXThl Ha rimyOuHe 0,7 M (OT ype3a BOABI B Mayl0 BOY), U Ha TPEX CTAHIUIX
B BepmmHe, GopMupyromux paspe3 Ha riryomnax —0,5 M, 0 u +0,5 M. Jnst poTodukcanmm HCroap30BaIICh KaMepHI
uHTepBabHON cheMKH Brinno TLC200 Pro, xoTopsle CHUMAM C WHTEPBAIOM B 5 CEKyHI B TeueHHE 2—3 CYTOK; B
KavyecTBe BHJEO(PHUKCALMH HCIOIb30BaiCh kKaMepbl GoPro 3&4, kxotopele cHUMaiu Ha NpoTsbkeHnu 1,5-2 vacos. Ha
KaXXI0¥ CTaHIIMK YCTaHABIMBAJIOCH M0 OJIHOM Kamepe Brinno u o oxHoii kamepe GoPro.

Bo Bpems mojeBbix paboT ObUIM TIPOBEAEHBI JIBE ceprH CheMoK. Ilociie oTOopa M300pa)keHHi, KOTOpbIE
YUUTBIBIA Pa3HOOOpa3HbIE YCIOBUS ChEMKH, HMX HCIIOJB30BaJIM Asl oOydyeHus: HeiiponHoit cetm YOLOv4. B
JlaNbHEeHIIeM, Yepe3 HeHPOHHYIO CEeTh IPOIYCTHIIN BECh MaTepuall, KOTOPbIi ObLI coOpaH ¢ moMouipto kamep Brinno, uro
MTO3BOJIMJIO OIIPEEITUTh YUCIEHHOCTh PHIO M MX pa3Mep Ha BUIeon300paxeHuax. IlockonpKy 1uHa Tena pbld BappupyeT
HE3HAYHUTENIFHO U COCTABIIIET IPUMEPHO 6 CM, 3TO MO3BOJISIO ONIPEEIUTH PACCTOSIHNE PHIOBI OT KaMEPHI U YUCIEHHOCTh
PBIO B pa3HBIX CIOSX BOJBI. Pe3yspTaThl aHaNM3a MOKa3aJd, YTO KOJIMYECTBO PHIO HA BCEX CTAHIMAX YBEIMYHMBACTCS BO
BpeMsi IPUIINBA, CHIKAETCS B OTIIMB M IOCTUTAaeT MUHIMYMA B MAJTYIO BOAY. DTO CBHJIETENBCTBYET O MaCCOBOM IOIXO/IE
KOJIIOIIKHU K Oepery ¢ mpuObIBaroniell BOJOMH.

Hampasnenue u CKOpOCTh IBHMIKEHHUS PHIO ONpPENEIsUINCh 10 BHIICOM300paKEeHHMSAM BpydHyro. Ha ycTheBBIX
CTaHIMAX HaOIIOmamack MakKCHUMajbHas IUIOTHOCTh PbIO, MHUTPHUPYIOIIMX BOJHh Oepera (B OoJblueil cTemeHH B
HaTpaBJICHUH BbIXona n3 OyxTel). CpenHsAs CKOPOCTb ABWKCHHS PBIO, ONpeneleHHas Ha OoCHOBaHMU 20 M3MepeHHi,
cocraBma 0,302 + 0,103 xm/4, 3TO TO3BOJIIET MM IIPEOJOJIEBATh PACCTOSIHHE OT CaMBIX OTHAICHHBIX IPYT OT Apyra
CTaHIWH NPUMEPHO 3a 16 MUHYT.

Takum o6pa3oM, B pe3ylbTaTe MPOBEICHHOTO HCCIEIOBaHUS ObUT pa3paboTaH aBTOMATHYECKHH METOJ
OTIpeJINICHNsT pa3Mepa M KOJMYECTBa PbhIO MO MUGPOBBIM H300PKEHUSM C IOMOIIBI0 METOJa HCKYCCTBEHHOTO
MHTEJUIEKTA, YTO MO3BOJMIIO NOIYYUTh HOBBIE JAHHBIE O PACIPEAEICHUU U CYTOUHBIX MUTPALUAX TPEXUIITION KOMIOIIKU
B TIpeieniax HebouIbInoii TyOsl bemoro mopsi.

IIpoexm svinonnsemcs npu nodoepicke PH® 22-24-00956.

Using artificial intelligence and videoregistration to study migrations of threespine stickleback in the
coastal zone of the Kandalaksha Bay, White Sea
Tashbaev D.U.'* Sadiekh S.A.%, Ivanova T.S.!, Ivanov M.V.", Lajus D.L’

! Saint Petersburg University, Department of Ichthyology and Hydrobiology, Saint Petersburg
2 Petrozavodsk State University, Petrozavodsk

3 Independent scholar

* e-mail: daniil1311970@gmail.com

Threespine stickleback now is the most numerous fish of the White Sea. To study their migrations in the coastal

area, we used video registration and artificial intellect techniques. We observed clear tidal cycle in the stickleback: fish
density in nearshore area increases with high tide and decreases at low tide.
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I[IpumeHeHHEe KaJbIEHHA VI H3YYEHHSI POCTA MOPCKUX M MPECHOBOIHBIX MOJLITIOCKOB
Taspunosa E.O."** Apucmoe J{.A.*’

! Cankr-TleTepOyprekuii rocy 1apcTBEHHBIH TecoTexHuueckuii yausepenteT uM. C.M. Kuposa, Cankt-IleTepOypr
2 JlabopaTopus 3KOJIOTMU MOPCKOro 6entoca (ruapobuosnorun), Cankr-IletepOypr

3 3oonornueckuii uacturyt PAH, Benomopcekas Guonornueckas crannus «Kapreun

* e-mail: lizazavr2018@gmail.com

Kanbuienn — ¢QiyopecueHTHBIH KpacuTellb, JAaBHO HCIIOJIB3YIONIMHCS B HCCIEJOBAaHMAX CKOPOCTH pocTa
XKHUBOTHBIX. OH CBA3BIBACTCSA C OPTAaHWIECKUM KAJIBIIHEM, YTO JAET BO3MOXKHOCTH CO3IAaHHUS METKU Ha PACTYIIEM Kpae
M3BECTKOBOTO cKeneTa. OHa CTaHOBHUTCA BHIMMOI IIPH OCBEIICHWH CBETOM UITMHOW BOJHBI 495 HM WM TO3BOJISET
3a()MKCHPOBaTh 30HYy POCTa Ha MOMEHT MeueHHs. [ GecrO3BOHOUYHBIX XXMBOTHBIX BBICOKOIIMPOTHBIX aKBATOPHH
moZo0Hasi METOAMKAa HE MpPUMEHsUIach. 1lo3ToMy menpro Hamield paOoOThI cTano ampoOHpoBaTh 3Ty METOIWKY UL
N3y4YECHUS] CKOPOCTH POCTa JBYCTBOPYATHIX MOJUIFOCKOB CEBEPHBIX IIHPOT.

Kak u B mpezaplnynieM HCCIIEIOBaHUM, Mbl HAOMIONAIN 3a (DuKcanmed METKH Yy ABYCTBOPYATHIX MOJIIIOCKOB
Macoma balthica w Sphaerium sp. Panee Mbl BBISCHWIH, YTO JUIS YCHEUTHOTO 00pa30BaHHs METOK NPHU IKCIIO3UIINHU B
KaJIbLIEMHE JKUBOTHBIE JIOJDKHBI MMETh CTAaOWIIBHBIE YCJIOBHSI CpPE/lbl, BO3MOXKHOCTh IUTaThCS W AbIIIATH, B Cllydae
POIOILINX MOJIIFOCKOB — 3aKalbIBaThCA B TPYHT. MBI yATHHUIM CPOKH COJEPKAHUSA MOJUTIOCKOB B YHCTOM BOJE IOCHE
MeueHus KanblienHoM. B urone 2022 r. u3 BogoemoB lllyBanosckoro napka 0sutu codpansl 60 ocobeit Sphaerium sp., 30
MOMEIIEHBl B BOJHBIN pacTBOp KajblleMHa Ha 72 4aca, octaBiuuecs 30 HaXOAWIMCh B YHCTOM BOJE, OCIHE Yero oode
IPYTIIBI COAEPIKATHUCh B BoJIe TemIepaTypoii 24 °C ¢ HioH4 10 U0k, B aBrycte 12 °C. B urone Ha nmutopanu beixoro Mops
6b1tH cobpansl 60 MotockoB M. balthica. Tpuanate U3 HUX TakKe SKCIIOHUPOBAINCH B PACTBOPE KAJIbIIEHHA, Jlajiee
HaXOJWJIHCH B MOPCKO# Bojie Temrieparypoit 12 °C. Tlpu u3zydeHnn moj GpryopeceHTHEIM MHKPOCKOTIOM METKa B BHIIE
TOHKOM 3€JICHOH IOJIOCH! Ha PAKOBHHE OblJIa YeTKO BUHA y BCEX 0CO0EH, COIePKaBIIMXCs B KalbLEHHE. Y KOHTPOIbHON
rpyIbl (QIyOPECHEHTHOTO CBEUCHNUS HA PAKOBUHE HE BBISBIISIIOCH.

B ombITHOH Tpymme Ha pakOBHHAX MOJUIIOCKOB KpoMe ()IyOpecHeHTHOW IIOJIOCHI METKM BBIABIIICTCS 30HA
npupocra. CpaBHEHHE MaKCHMaJIbHOM IIMPHUHBI ITPUPOCTa PAKOBHH MAKOM C Pa3HOCTBIO U3HAYAJIBHOW 1 KOHEYHO! BBICOT
CTBOPOK, IPUHSATOH 3a HCTHHHBIN MPUPOCT, IOKa3zajo pasnudne B 10%.

[IpupocT pakoBuH B BEICOTY Y M.balthica B cpeqHeM ObUT paBeH 47 MKM 3a JIBa MecCsIIIa YKCIIO3UINH, Y IIAPOBOK —
54 MKM 3a TpU MecCsIa SKCIO3UIHUU. Y MakOM W3 KOHTPOJIBHOW M OMBITHOH TPyIH He ObUI0 00HAPYKEHO JOCTOBEPHBIX
OTIMYHUIl B BETMYNHE NPHPOCTA, B CBSA3H C YEM MOXKHO CAEIATh BBIBOJ, YTO KAJBIIEWH HE BIMAET Ha CKOPOCTH POCTa
KUBOTHBIX. TakuM 00pa3oM, HCIIOJNB30BAaHHBIM HAMH METOJA H3Y4YEHHS IPHUPOCTA IBYCTBOPYATHIX MOJUIFOCKOB C
MOMOILBIO KalbLIENHA MPEJCTABIAETCA HAM yIOBIETBOPUTEIbHBIM.

Using calcein for studying the growth of marine and freshwater bivalves
Gavrilova E."** Aristov D.**

!'Saint Petersburg State Forest Technical University, Saint Petersburg

2 Laboratory of Marine Benthic Ecology, “Krestovsky ostrov” Ecology and Biology centrum, Saint Petersburg
3 Zoological Institute of RAS, White Sea Biological Station “Kartesh”

* e-mail: lizazavr2018@gmail.com

We applied the method of making calcein marks in shells of high latitude water bodies inhabitants such as Macoma
balthica and Sphaerium sp. The results of the surveys suggested that the calcein can be used for making fluorescent bands
in their shells. We didn't find any differences in the growth of control and experimental groups. The average increments
were 47 um for M. balthica and 54 um for Sphaerium sp.
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OKEAHOJIOI'HA, I'EOJIOIHA, IIOYBOBE/[EHHE

Bo03MOKHOCTH KPYTIJI0TOAUYHOr0 MJiaBaHus ra3oBo3oB Tuna YAMALMAX ot CabeTThl
a0 bepuHrosoro nposamnBsa
Ilemposa A.A.

Cankr-IletepOyprekuii rocyJapcTBEHHBIH YHUBEPCUTET, Kadenpa reoskonoruu, Cankr-IlerepOypr
e-mail: grim.villain13@gmail.com

OcHOBHOM 3amadell B IaHax pas3BUTHsA cynoxonacTBa mo CeepHomy Mopckomy Ilytn crout obecmeueHme
KPYTJIOTOIUIHOM, OBICTpON W 0e30MacHOil TPaHCIIOPTHPOBKH T'py30B U3 EBpombl B A3uio u obpaTtHO. TpaH3uTHBIE
pEWCHl — 3TO TEPBBIA OMBIT W MEPBBIE HIATM K KPYIJOTOAMYHOMY IUIaBaHHIO, MO3TOMY HMH(pOpMamus O JIETOBBIX
YCIIOBUSIX IUIaBaHUS M OCOOEHHOCTSIX JBIDKCHHMS CyIOB THIA Arc7 KpaiHe BaXKHA AJISI YCOBEPIIEHCTBOBAHUS METOANKU
HaBUTALMOHHBIX peKkoMeHmammi mo Tpaccam CeepHoro Mopckoro Ilytm mnst obecmedenust Oe3omacHOro u
3¢ GEKTUBHOTO CYI0XO0/ICTBA.

AHanu3 JIeJJOBBIX yCIIOBUI OCYIIECTBIISIICS TSl YeThIpex MopeH, mponeratomnux yepe3 CMIT — Kapckoe mope,
Mmope JlanrteBbix, Bocrouno-Cubupckoe Mope u Uykorckoe mope. J{J1s 3TOro MCIHOJIB30BAIMCh CIIEAYIOIIUE UCXOAHbIE
nannble. (1) Janasie AVC (ABToMarnyeckast uaeHTH(UKaIMOHHAs cucTeMa) it 14 MapuipyToB razoBo3oB («Kpucrod
ne Mapxepu», «®@enop Jlutke», «bopuc Bunbkunxuit», «Pynonasd Camoitnosuu», «bopuc JaBbiios», «Bnamumup
Boponun», «Hukomnaii EBrenosy, «Hukomnaii 3y6oBy») 3a 2017-2021rT, comeprkamnue HHPOPMALIUIO O MECTOIOJIOKCHUN
CyJIOB M IIapaMeTpax MX IBIKEHHUS (CKOPOCTh, HAaIpaBJICHNE, BPEMsI) Ha BCEM MapIpyTe OT Hadajia JBIDKCHUS U3 opTa
Caberra u no Beixoma m3 CesepHoro Mopckoro mytu (CMII). (2) Hducmerdepckue cOOOMICHHS, MOTydaeMble OT
T'a30BO30B U JIEJIOKOJIOB, C ONMCAHUEM JIEZ0BOI 00CTaHOBKHM Ha MapuipyTe cienosanus mo CMII. (3) O630pHbIe e10BbIE
kapTel AAHWU o Bcem mopsim CMII. (4) CriyTHUKOBBIE H300pakeHus Buaumoro, K- u paanonnamasoHoB.

JlenoBele ycioBUs, BKJIIOYAIOIIME BO3PACT JIbAAa M CIUIOYCHHOCTh, ONPENEISUINCH II0 JIEAOBBIM KapTam.
JloTloTHUTEIbHBIE XapaKTEePUCTHKH, TaKHe KaK TOPOCHCTOCTh M Pa3pyIIEHHOCThb, OBIIM B3SATHl M3 JHUCHETYEPCKUX
COOOIICHUH C CYJIOB MPU X HATMYUH WU JOCTATOYHOM KOJIHUYECTBE JJisi 0000IIeHMS.

CryTHUKOBBIE M300pa)XCHHS MPUBJICKAJINCH U aHAIW3a aHOMAaJduil ckopocTel. UTOOBI MOMyYUTh CHHUMOK B
HH(pPAKPaCHOM ¥ paJnoauana3oHax, Obuia IpUBsA3aHa MO3anKa PaluOIOKAMOHHBIX CHUMKOB Sentinel-1. Cremyromum
1aroM ObUTO HAJIOXKEHHE MapIIPYTOB TPAH3UTHBIX PEHCOB Ta30B0O30B. AHAJH3 JIEIOBBIX yCIOBUH MIaBaHUS IPOBOAUTCS
B TeX palOHaX, TJe Cy/a MCIBITHIBAIIHN 3aTPYAHECHHUS (MMENIN HU3KHE CKOPOCTH).

B xozme nccnenoBanus ObUIM NPOAHAIM3UPOBAHbI JIE[OBbIE YCIOBUS A 14 TpaH3UTHBIX PEHCOB M IMOJTyYEHBI
JITaHHbIE MapLIPyTOB ABWXXEHUsS CYJOB B JIETHE-OCEHHUI U 3UMHe-BeceHHMI nepuoj no tpacce CMII, atu MapmpyTel
nokanm3oBanbl B cpene QGIS. st HEKOTOPBIX pEHCcOB 3aTpyAHEHUS ABMXKEHUs OBLIM CBS3aHBI C HMPOXOXKICHHUEM
NpUIaifHOM 30HBI JIMOO ¢ OWUTOro MpHUMep3lIero Jibaa co cHeroM B Bocrtouno-Cubupckoe mMope, crocoOCTBYOLINE
00JIMIIaHUIO CYZIHA U CHIDKEHUIO ero ckopocTu. B cpene QGIS Obi1 cozan psi MpoeKToB ¢ JToKanu3annei nHpopMaruy,
HEOOXOAMMOM JUIsl JaNbHEWIIEero aHaian3a yCJIOBHH JIEOBOTO IUIaBaHMs 1o Tpaccam CeBepHoro Mopckoro myTu
(CTIyTHUKOBBIE CHUMKH, JICIOBBIC KAPTHI).

Year-round sailing opportunities LNG-tankers of type Yamalmax from Sabetta to Bering Strait
Petrova A.

Saint Petersburg University, Department of Geoecology, Saint Petersburg
e-mail: grim.villain13@gmail.com

The research covers conditions of ice navigation of fourteen Arc7 class routes along the Northern Sea Route. We
are given the calculations of time inputs results, traffic average speeds and concomitant ice conditions.
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H3oronnbie (6'%0, D) napamerpsl BoJ riry00K0OBOIHBIX kej1060B Kapckoro mopst
Haxoneunas A.C."*, Jlyoununa E. 0.’

! Poccuiickuii XUMUKO-TexHONOrudecknii yausepeurer um. JI.1. Menneneesa, kadpenpa FOHECKO «3enenas xumus
JUIsl yCTOMYMBOTO pa3BUTHs», MOCKBa

2 IHCTHTYT T€OJIOTHH PYIHBIX MECTOPOXK/IEHUH, neTporpaduu, MuHepanoruu u reoxumun PAH, Mocksa

* e-mail: alya nakonechnaya@mail.ru

JlanHas paboTa 1ocBsIIeHa H3y4eHHIO MOPCKHX BOJI B 30HE I'TyOOKOBO/IHBIX ell000B CBsiToit AHHBI 1 BopoHuHa,
PAacCIIOIOKEHHBIX B CEBEPO-BOCTOYHON dacTi Kapckoro Mops, ¢ IIOMOIIBIO METOI0B H30TOMHOM T€OXMMHN KUCIIOPO/Ia ’
Bojopona. llenbto paboOTHI SBISIETCS M3YYCHHE TIPOIECCOB, KOTOPHIC IMPOTEKAIOT B BOAAX B 30HE TIIyOOKOBOIHBIX
KeI00O0B.

Marepwuan s uccuenoBanuit 0su1 oToOpad B 2015 u 2016 1. B X01€e 63-T0 M 66-TO apkTHUeckux peticos HUC
«Axagemuk McrucnaB Kexnpimm. Beuto otoOpaHo msaTe nmpo0 Boxsl ist skenoda CBsToit AHHBI U BOCEMb MPOO st
xenmoba Boponuna.

W3oTomHbIN aHamu3 KUCIopoja MpoBeaeH Ha npudopHoM komiwiekce DELTA V+ ¢ ucnonb30BaHHEM OMIHH
GasBench II B pexume NoCTOSIHHOTO MOTOKa reinus. V3oTtonHblil aHanu3 Bogopona nposeneH MeronoM DI IRMS ¢
ucnosip3oBanueM Macc-crekrpomerpa DELTAplus. Tounocts onpenenenus Beauuud 8'°0 u 8D cocrasmna + 0,05 u
+ 0,3 %0 COOTBETCTBEHHO.

Bemnuunsl 8'%0 u 8D B Bomax xeno6oB CBsiToi AHHBI U BoponnHa noka3bIBalOT MOBEJICHUE, aHATIOTMYHOE
COJICHOCTH, YTO 3aKOHOMEPHO, TaK KaK OHM SIBJISIIOTCS KOHCEPBAaTHBHBIMHU IapameTrpaMu. B 1ienom, 3TH BeIMYHMHBI
BO3pacTaroT ¢ ryouHoil. B moBepxHocTHOM cioe (rmyb6uHa 0—4 M st xenoba Cesroit AHHBI 1 0—18 M ams xenoba
BoponnHa) coIeHOCTh BOJ CHIDKEHA TI0 CPABHEHHIO CO CPEeIHEH COJICHOCTHIO aTIaHTHYECKUX BOJ, IIMPKYIHUPYIOMNX B
Bapennesom mope (S =34,90 eac.). Bemmauusr 3'°0 u 8D B JaHHBIX MOBEPXHOCTHBIX BOAAX TAKKE SBISIOTCS
MOHMKCHHBIMA W yKa3bIBalOT Ha JBYXKOMIOHEHTHOE CMEIIeHHE MOIAN(PUIMPOBAHHBIX AaTIAHTUIECKHX BOJ,
moctynatomux u3 bapenmesa mops ¢ actyapHsiMu Bogamu Erncest u Oon.

KpoMe OmIpecHEHHs] MOPCKHX BOJ, OTMEYAOIIEroCcs B MAICHUH CONeHOcTH WM BemwumH 080 m 8D, Ha Beex
U3yYEHHBIX CTAHIMAX 000MX KeN0O0B HABIIIONAETCS HAPYIIEHHUE JHHENHHOM 3aBucumMocTu S-8'30 u S-6D, uto rosopur
0 HapyIIEHWH IPOCTOTO JABYXKOMIIOHEHTHOTO CMelIeHHs. [{aHHbIe OTKIIOHEHHSI MOTYT OBITh PE3YJIbTaATOM IMPOSBICHUS
npoueccoB GOpMHUPOBAHUS U TasHUS JIbJIA.

Isotope parameters (5'%0, 3D) of waters in the deep-water troughs of the Kara Sea
Nakonechnaia A.'*, Dubinina E.?

' D. Mendeleev University of Chemical Technology of Russia, UNESCO Chair “Green Chemistry for Sustainable
Development”, Moscow

2 Intitute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry of RAS, Moscow

* e-mail: alya nakonechnaya@mail.ru

Seawaters of the St. Anna and Voronin deep-water troughs were by the methods of oxygen and hydrogen isotope
geochemistry. The behavior of isotopic parameters (8'30 and 8D) and salinity is determined by the intensity of continental
flow, as well as ice formation and melting for waters in the studied troughs.



IlepcnekTuBbI HEPTEHOCHOCTH OTJIOKEHUIT Me3030iiCKOr0 Bo3pacTa Ha ['bIaHCKOM MOJIYyOCTPOBE 10
pesyastatam 1/] MopenupoBanus
[enucos A.B.

CankT-ITerepOyprckuii Tocy1apcTBEHHBIH YHUBEpCUTET, Kadenpa Hedrerazosoro nema, Cankt-IlerepOypr
e-mail: AnDenisov2002@yandex.ru

Jlist nanpHenero pa3BUTHs HeQTSHOM TPOMBIIUIEHHOCTH HEOOXOAMMO BOBJIEKaTh HOBBIE 3amackl HE)TH U rasa.
MsHorue kpymHble MecTopoxaeHuss PO HaxonsaTcs Ha GUHAIBHON cTafny pa3paboTKK ¢ KPyTO najaronield n1ooe4yeil. B
CBSI3U C 3THM BOIIPOC BOBJICUYEHHS HOBBIX 3aI1acOB B pa3paboTKy, B TOM 4ucie TpyaHoussiekaembix (TPU3), e Tepser
cBoeil akryanbHocTH. 1o mopcyeram skcnepToB noteHuan Bosiedenuss TPU3 B no6wruy cocrasnser 200 MIIH TOHH B
IO, YTO PaBHOCHUJIBHO OTKPBITHIO HECKONBKHUX KPYITHBIX MECTOPOXKICHUI.

Jns u3ydeHns mepcrekTHB HedTera3oHOCHOCTH Oblia BbIOpaHa I'eimaHckas HedTerazoHocHas obmacts (HI'O),
pacrioniokeHHas B ceBepHOW dacTH 3amagHo-CuOupckoit mimTel. OCOOEHHOCTH TEOJOTHYECKOTO CTPOCHHS 3TOTO
pEerroHa IMO3BOJIMIIN COPMHUPOBATHCS TaKUM MECTOPOXKICHMAM Kak AHTHmatoTHHCKoe W Haxoaxumuckoe. UToOBI
CIPOTHO3MPOBaTh B TMpeJeiiax YIOMSHYTOH 30HBI HallMdMe HOBBIX MECTOPOXKAEHWH, Obuio mposeneHo 1]
MoJenupoBaHue B mporpamme Petrel Ha nanHBIX BocTouHO-Meccosxckoro MECTOPOXKICHHS.

AHanu3 reoIoTHYEeCKOro CTpoeHus: BocTouHo-Meccosaxckoro MecTOpOXKASHHUs MO3BOJISIET TOBOPUTH O TOM, UTO
OJTHOIM W3 TJIaBHBIX €r0 OCOOEHHOCTEH SIBIISIETCS MHOTOSPYCHOE CTPOCHHE, KOTOPOE CIIOCOOCTBOBAJIO HAKOIUICHUIO
YIJICBOJOPOJOB B KoOJUIeKTOpaXx Meccosxckoro mopora. HedTeMaTepHHCKHE TMOpPOABI BBIACISIOTCS B 00BeMe
l'onpyMXUHCKON CBUTHI BEPXHEIOPCKOro Bo3pacTa. Ee xapakTepHCTHKH, B TOM YHCIIE THII OPTaHHYECKOTO BEIIeCTBa U
KHHEeTUYeCKass MOJIelb, YCTAaHOBIEHbI MO JIMTEPaTypHbIM JaHHBIM. B Mozgenu 3amaercs crpaturpaduyeckas
MOCJIEI0BATENILHOCTD CJIOEB, [UIS Yero Oblla JeTallbHO M3y4eHa JIMToNorus cBUT. KpoMe crpaTurpaduu ykassiBaroTcs
TpaHWYHBIE YCIIOBHS, BKIIOUYAIONINE B ce0st TAOIHIly ¢ yKa3aHHEM Maj1eorTyOnH, IPU HHTEPIIPETANH KOTOPEIX IPOBEAEH
KOMIUIEKCHBII aHAJIN3 JINTONOTO-(halialIbHBIX XapaKTEPUCTHUK IOPCKO-MEJIOBBIX OTIIOKEeHHUH. /I 3TOro MCIOJIb30BaHBI
knaccudukanuu u3 padot I'.-0. Peiinexa, U.b. Cunrxa u C.b. Illumnosa.

B mpouecce mMopennpoBaHusl MOCTPOEHBI ABa TpaduKka MOrpykeHus Toim. [lo HUM yCTaHOBJIEHBI MOMEHTEHI
OBICTPOTO MOTPYKEHUSI CIOEB, B X0/1€ KOTOPBIX NMPOUCXOJMIIa TeHEpalys yrIIeBOA0PoIoB. Takxke omnpenencHo BpeMs
¢dopmupoBanus ['ompunxuackoit Hedremarepurckoi Tomuw (HMT) m MoMeHT Hagana TeHEepaliu yIieBOJOPOIOB.
I'paduku n3meHeHns TeMIepaTypsl 1 ko3 durmenta Tpanchopmarmu 1t nogomssl [onsunxuackoit HMT no3Bonmmm
YTOYHHTH BpEMsi, B TeUEHHE KOTOPOTO TOJIIIA MIPOAYIIMPOBAIa YTIEBOAOPOIBL.

B pesymprare 1]/] MomenmpoBaHHS BBIICIEHBI CEMb pE3EPBYapoB, XOTA JCHCTBUTEIBHBIN ITOTEHIIHAI
MECTOPOKIEHUSI HAMHOTO BBIIIE. DTO MOATBEPKAaeT BRIBOJ B padote ["'aBpuioa (2012), KoTopbIit HeccnenoBan XaHThI-
MaHCHIICKYIO 30HY COKATHS M MUCAT O BEICOKOM HEe(TeTa30HOCHOM TOTEHIHANIe 3TOH TeppuTopun. TakuMm oOpa3oM, B
npezenax ynoMsHyTOH 30HBI BO3MOKHO HAJTMYHME Ta30HE(TSIHBIX MECTOPOXKACHHH, YTO TOBOPUT O BBICOKOM ITOTEHIIHAIIE
I'sinanckoit HI'O. OTkpbITHE HECKONBKUX KPYIHBIX MECTOPOXICHUIT 00ecTieunT peruoH HedThio B TeueHue 2,53 yer.

Hccneoosanusi nposodunuce npu noodoepiicke KaHOUOAMA 2e0]l020-MUHEPATIOZUNECKUX HAYK, Cmapuie2o
npenooasamens CII6I'Y Trauenxo Maxcuma Anexcanoposuua.

Potential of the Mesozoic deposits of the Gydan oil and gas region based on the results
of 1D modeling
Denisov A.

Saint Petersburg University, Saint Petersburg
e-mail: AnDenisov2002@yandex.ru

In the Petrel program, the time of hydrocarbon generation was specified. The Corg values for the Golchikha oil
source stratum, as well as the temperature gradient and hydrostatic pressure, are calculated. The obtained values are
correlated with the literature data. A conclusion is made about the resource potential of region.
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Tunel 0eperos noxyocrpopa Kunno (Kanpanakmceknii 3aaus Besioro mopst)
Cmupnosa B.B.*, Bamaes FO.B., Hou M.3., Jlyeoeot H.H.

MoCKOBCKHH TOCYIapCcTBeHHBIN yHUBepcuTeT uM. M.B. JlIoMmoHOCOBa, Kadenpa reoMopdoIoruu u najeoreorpaduu,
Mocksa
*e-mail: smirnova_veronika 01@bk.ru

Bepera nonyoctposa Kunno, pacnonoxxenHoro B Kannanaxmckom 3anuse beroro Mopst 1 oMBIBa€MOro ¢ ceBepa
Pyrozepckoii ryboii, a ¢ rora ryboil Kucnoii, cBoell reHepaipHol KoHpurypanueid 00s3aHbI OJIOKOBO-pa3IIOMHON
TEKTOHHKE OKpauHbl BanTHICKOro IMUTa COBMECTHO C HK3apPALMOHHON AEATENBHOCTBIO MOKPOBHOro jneaHuka. Ilo
pe3yiIpTaTaM BIOJBOEPETOBBIX 00CIeOBaHUI B OKpeCTHOCTSIX bemomopckoit Omonormueckoit cranmuu (BEC) MI'Y
BBIJICTICHBI Hanboyiee XapakTepHble THIBI Oeperos momyoctpoBa Kunpo. CpenHsist BbICOTa NPHIMBHO-OTJIMBHBIX
konebannii — 2 M. OcymHble Oepera pacHpOCTpaHEHbI MOBCEMECTHO M MOTYT OBITh MOJpa3AEieHbl Ha HECKOJBKO
MOJTHUIIOB B COOTBETCTBUU C TEHAEHIMAMHU UX JINTOIUHAMUKH.

30% ot mmHbI OeperoBoil IMHNY, cocTaBisIomel 23,8 KM, MPECTaBICHO OCYIIHBIMHU CTaOWIBHBIMH Oeperamu,
HaXOJAIIMMUCS B PABHOBECHU MEX[IY IIPOIleCCaMH pa3MbIBa U aKKyMyJIIIUU. II0BEpXHOCTh BEpPXHEr0 YPOBHS OCYIIIKH,
MIPUMBIKAOIIETO K THUJIOBOMY IIIBY YCTYIIA JIyTOBOM Teppachl, CI0KEHa CPEHe-MEIKO3epHUCTBIMU MTECKaMH U MOKPHITa
rajJoUTHON pPacTUTENbHOCTHIO. OTIOKEHMSI HIKHEIO YpOBHSI UMEIOT OoJiee TOHKO3EpHHCTHIM coctaB. Ha ypoBHe
KBaJpaTyPHBIX OTIMBOB BEIpa)ke€H BAJYHHBIH MOSIC.

B BepxHed uyacTH mpoQuis OCYNIHOTO MNPEHMYIIECTBEHHO aKKyMyJsiTUBHOro Oepera (7,9%) Haxomurcs
MIPUCIOHEHHBIN TIDK mupuHOH 3-8 (1o 18) M. Ocymika ci1okeHa CyIeCTBeHHO ONECYaHEHHBIM MIIUCTHIM MaTepHAIIOM.
Ha ¢poHTanbHOM cKaTe HMpUYpOYEHHBIX K OyXTaM IUIDKEeH Hepeako oTMmedaercs: AnudQepeHIuaniss HaHOCOB IO
THIPaBINYECKON KPYITHOCTH, NTPECTaBJICHHAs IIITMXaMH TPaHATOBBIX, OMOTUTOBBIX MECKOB. B KyTax y3KHX 3aJIMBOB U
TIOJTy3aKpPBITHIX aKBATOPHUSIX Ha alEeBPO-TJIMHUCTBIX TOPPEHTOTEHHBIX OTIOXKEHUIX Gopmupyrorcst mapim (13,1%). Onn
MOTYT 00pa30BBIBaTh COMKHYTBIN ITOKPOB MJIM OBITH pa30pBaHHBIMH IPHUITAHHBIM JIBIOM Ha Pa3poO3HEHHBbIE KOYKH. Ha
Oeperax OyXT OTMEYarOTCs JIEJJOBO-HAIIOPHBIE BaJIbl BHICOTOM 10 1 M.

OcymHo# aOpa3uOHHBIHN THIT ITHPOKO NpeacTaBieH B okpecTHOCTIX BBC (26,5%). AKTHBHBIE yCTYIIBI pa3MbIBa U
BOJIHOIIPHOOWHBIE HUIIN BCTPEYAIOTCS PEIKO, TIOCKOJIBKY BETPOBOE BOJHEHHE MMEET HEOONBIION pa3roH W B TEUCHHE
3HAYUTENbHOM YacTW TOJa TacUTCI MOPCKHM JbIOM. PaspymieHme Oepera W BBIHOC MaTepHana MPOMCXOTUT MOJ
JIeficTBHEM TMPUIMBHBIX TeueHWH. BricoTa kmmdoB Ha MBICaX AOCTHTAET 2,5 M, y UX IOJHOXHUSA OOBIYHO HAXOIUTCA
HEIINpPOKas OTMOCTKA W3 BAJyHOB, BBHINMAJAIONINX M3 yCTyNa IO MEPE €ro OTCTYNAHUS W MPHUBOJAKHBAEMBIX JHJIOM.
BanyHHble 0TMOCTKH 0€3 ycTymna pa3MbIBa 0COOCHHO IIMPOKO MPEICTaBICHBI HA FOXKHOM CTOPOHE MOIyOCTPOBA.

Bbeper ¢ aOpa3snoHHO-aKKyMYJSTHBHBIM mpoduieM (2,9%) obnamaeT Npu3HaKaMu IEpEeMENICHUs] HaHOCOB
BOJIHOBOTO TIOJII W3 HIDKHEW YacTH NpoQuis B BEPXHIOI: BalyHHas OTMOCTKAa IPUMBIKAET 3/1€Chb K Y3KOMY
KPYTOCKAaTHOMY IIJISIKY.

O0pa3oBaHHbBIE B IPOYHBIX KPHCTAJUINIECKHUX IOPO/IaX EpBUUHO-TeKTOHIYecKHe (2%) ycTyIbl BEICOTOH 110 30 M
BCTPEYAIOTCSl Ha CEBEPO-BOCTOYHOM (uianre OyxThl brnodmnbrpoB. OHM NHpakTHYECKH HE MOJJIAIOTCS BOJHOBOW
00paboTke (3a UCKJIIOYEHHEM CEJIEKTMBHOW abpa3uy 1o TelnaM OMOTUTOBBIX MEIAHOCOM), M MX Pa3pylleHHE CBSI3aHO B
HEPBYIO 0YEPEND C MOPO3HBIM BBIBETPUBAHHEM.

Takum 00pa3zoM, I'TaBHBIMH areHTaMH, ONpEeIIONINMU penbed OeperoB m-Ba KuHIO, SBISIOTCSA MPUINBHO-
OTIMBHAA ACATENBHOCTE 1 MOPCKOM Je.

Coast types of the Kindo Peninsula (Kandalaksha Bay of the White Sea)
Smirnova V.*, Bataev Yu., Jocz M., Lugovoy N.

Lomonosov Moscow State University, Department of Geomorphology and Paleogeography, Moscow
* e-mail: smirnova veronika 01@bk.ru

Based on the results of field route observations on the Kindo Peninsula (Kandalaksha Bay), a map showing types
of coasts has been compiled. Coastal morphology is determined mainly by tides and sea ice. Seven subtypes of tidal flats
were identified. Depending on the exposure of the coastline, signs of erosion or accumulation prevail.
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I[IpocTpancTBeHHAs N3MEHYHBOCTH MOTOKOB METAHA C MOBEPXHOCTH MEJTKOBOIHBIX
0opeaJIbHBIX 03ep
Ilpaconos CJI.* 3aberuna C.A., Knumos C.HU., Yynaxos A.B.

OI'bYH ®Denepanbublii HCCe0BATENBCKAN LIEHTP KOMIUIEKCHOTO M3ydeHus: Apktuku uM. akagemuka H.I1. Jlaeposa
¥YpO PAH, ApxaHrenbsck
* e-mail: sergeyprasolovl@gmail.com

BopeanbHbIe 03epa BHOCST 3HAUUTENBHBIHN BKIIaJ B 9MHccHH napHUKoBbIX Ta3oB (I1I7) B atmocdepy, B yacTHOCTH
MmeraHa (CH4), 4yTo moxaTBepikIaeTcst MccieroBaHUAMHU TocnenHux necstwietnid. [loroxu [N ¢ moBepxHOCTH 03ep
EBporneiickoro CeBepa Poccum SBISIOTCS MajoOM3y4€HHBIMH, CYLIECTBYET HEXBAaTKa JIOCTOBEPHBIX JaHHBIX 00 HX
MIPOCTPaHCTBEHHO-BPEMEHHON N3MEHIUBOCTH, YTO HE TIO3BOJISIET KOPPEKTHO OLIEHUTh PETHOHAIBHBIE 3HAUCHNS YMUCCHI
1 BHOCUT HEONPE/IEJICHHOCTh B ITI00ATbHBIE OILICHKH.

B mHacrosmieit pabote mpencTaBiIeHBI pe3yJbTAaThl UCCIEIOBAHUN B BECEHHUH W JeTHHHA mepuonsl 2022 roma
BHYTPHOOJIOTHBIX MEIKOBOIHBIX 03ep Wimacckoe n CeBepHOe, pactoyioskeHHBIX B MmacckoMm 6omotHOM MaccuBe B 20 kM
0T APXaHTeNIbCKa, C LIENBIO TOTyYSHNS JAHHBIX O TPOCTPAHCTBEHHON H3MEHYMBOCTH OTOKOB METaHA C MIX TIOBEPXHOCTH.
Osepa pa3nuyaroTcsl IUIOMIANBIO, XapaKTepH3YIOTCd HM3KMMH 3HaueHumsMH pH n mMuHepammszamuu. I[Ipensimymiie
HCCJIEJOBaHMs TIyOOKHX 03ep ApXaHIejbCKOW 00JIacTH, IMOKa3bIBAIOT, YTO 3HAUYEHMs HOTOKOB B IIPEAEaX OJHOIO
BOJIOEMAa MOTYT KMETh 3HAYHMTEIIHYK) MPOCTPAHCTBCHHYIO HEOAHOPOAHOCTh (10 75-85%), 0O0yCIIOBICHHYIO
0COOCHHOCTSIMH MOP(HOMETPHUU M OHOTOIIOB 03epa.

Juddy3uoHHBI TOTOKa METaHA PACCUMTHIBAJICS 10 Mojeu npurpannaaoro cios (boundary layer model), kak
IIPOU3BEICHUE TpaJueHTa KOHIIEHTPAllMH Ha TpaHUIle pasfena cped (pasHULIA MEXIy KOHIIGHTpalueil meraHa B
MOBEPXHOCTHOM CJIO€ BOJBI M PAaBHOBECHOW C aTMOC(EpOi, pacCYMTHIBAGMOW Ul JAHHBIX YCJIOBHH) U CKOPOCTH
razoobMena k, momydenHo#t mo wmogemu Cole & Caraco, 1998, mcxomst m3 ckopoctd Berpa. s ompeneieHUs
KOHIICHTPALNH, B TPEX TOUKaX aKBATOPHH OTOMPAIHCH MPOOBI BOJBI Ha ITyOnHE 1 M, KOTOpBIC 3aTeM aHATM3UPOBAIICH
Ha J1a00paTOPHOM Ta30BOM Xpomarorpade.

PacueTHble MOTOKHM, MOJyYEHHBIE B JAaHHOM HCCJIEJOBAaHWH, CPAaBHUMBI C TAKOBBIMHU Uil o3ep CKaHIMHaBHH.
W3MeHIMBOCTh TOTOKOB MEXy paifoHamu mpo0ooTOOpa B Ipezieax 0JHOTO 03epa BapbupoBanach B npenenax 15-20%
B Mae Juis oboux o3ep u 03. CeBepHoe B aBrycre. MI3MeHInBOCTH B 03. Mmacckoe B aBrycte nocturana 89%.

Pacuer o0mei#i sMuccum C 3epkajia 03epa IOKa3bIBAaeT, YTO INPOCTPAHCTBEHHAS HEOAHOPOIHOCTH BHOCHUT
3HAYUTENbHYIO HEONPEIEIeHHOCTh B KOHEUHBIM pe3yiIbTaT. 3HAUCHHUS, TOIy4YEeHHBIE 10 OJHON TOYKEe, OTIMYAIOTCS OT
paccunTaHHBIX ¢ ydeToM m3MeHunMBOCTH Ha 10-30% (70-126% mo aBryctoBckMM moTokam ¢ 03. Mmacckoe, 9To
00ycnaBInBaeTCS BEICOKOM M3MEHUNBOCTHIO IIOTOKA B PA3HBIX YACTSIX aKBATOPHN).

Paboma evinoansemcs npu noodepoicke epanma Poccutickoeo nayynoeo gonoa Ne 22-27-00828.

Spatial variability of methane fluxes from the surface of shallow boreal lakes
Prasolov S.*, Zabelina S., Klimov S., Chupakov A.

N. Laverov Federal Center for Integrated Arctic Research of the Ural Branch of RAS, Arkhangelsk
* e-mail: sergeyprasolovl@gmail.com

This work is devoted to the results of studies of methane fluxes from the surface of shallow boreal lakes. It is
shown that the fluxes within one lake can have significant spatial variability, which introduces significant uncertainty in
the estimate of methane emission from the lake.
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MuxkpokanMaTuieckue ocodenHoctu Jiera 2022 r. aJs ryost Kepers besioro mopst
Yea C.* Cmacun P.E.

CankT-ITerepOyprckuii TOCyTapCcTBEHHBIH YHUBEPCUTET, Kadenpa okeanosorun, Cankt-IletepOypr
* e-mail: cheasokkoch@gmail.com

Octpos Cpennuil saBnsieTcs oqHUM U3 ocTpoBoB Keperckoro apxunenara Kanganakmickoro 3anusa bemoro mopst.
On Haxoautcst mepen BxoJoM B ry0y Keperp; nponuBoM Y3kas Canma Ha I0re OCTPOB OTJAENIEH OT MaTepHKOBOI'O
MaccuBa, a nposmBoM Cpennsist Cainma — ot o. ['opensiii. BocrouHoit ctoponoit 0. CpenHuii oOparieH K OTKPHITOMY
MOPIO.

JlaHHas 001acTh JIOKUT B 30HE MEPEXofa OT YMEPEHHOI'O KOHTHHEHTAJIBHOTO K CyOapKTHYECKOMY MOPCKOMY
kiuMary. JIeTHssT moroja 3/ech 4acTO OKa3bIBaeTCsl HEYCTOWYHMBOI, 4TO 00YyCIOBICHO MTUHAMUKON JOMUHHPYIOIIIX
KOHTHHEHTAIBHBIX WJIM MOPCKHX BO3IYIIHBIX Macc. JIeCHCTOCTh M HEOMHOPOAHBIN pesibed) OCTPOBa CKA3BIBAIOTCS HA
MHUKPOKIIIMAaTHYECKUX OCOOCHHOCTSIX, KOTOpBIE XOpOIIO BBIPaXKEHbl B JIETHWH ce3oH. [lmomamka s
MHUKPOKIMMAaTHIEeCKAX HaOMIoAeHni pacrnomaragach B 30-35 M OT BOZBI, B YKPBITOH OT BETPOB, OYIOUINX C MODS,
HU3MEHHOI YacTH OCTPOBa, a [IMKJI U3MEPEeHUH oxBaThIBaj ABa nepuosa: ¢ 21.06.2022 no 30.06.2022 u ¢ 16.07.2022 r.
no 03.08.2022 r.

Beibop MecTa HaOdrONEeHUMH oOKas3ajics ynadyHbIM, TaK KaK pe3de BCEro MHKPOKIMMATHYECKHE pa3sIdyust
MIPOSIBISAIOTCS B SICHYIO THXYIO NOTOXY, B TO BpeMs KaK BETPEHBIC YCIOBUS YCUIMBAIOT TYpOyJIEeHTHOE IIepeMeIBaHNe
BO3IyXa B INPHU3EMHOM CJIO€, CHIDKAs OOJbIIME TPaJHUCHTHl TEMIEpaTypbl M BIAKHOCTH Bo3ayxa. B pesymbrate,
MOJIOKHUTEIbHBIE 3HAUCHUS TypOyJIEHTHOTO MOTOKA TeIia ObUIM 3a)UKCHPOBAHBI B JHEBHOE BpeMs, 332 UCKIIIOYCHHEM
IHEH ¢ ryOOKMM MUKIOHOM, a MakcuMmyM coctaBmi (+0,13-0,39 kan/cm?muH) HaOmoancs B HanOoJee B TEIUIBIC H
Manoobnauneie nHU. OtpunarensHeie 3HadeHus (—0,03—0,08 kan/cM?MHH) OBUIH MPHYPOYEHBI K BEUCPHE-HOYHOMY
BpeMeHH. [Ipy HanuuuM CIUIONIHOW O0O0JIAYHOCTH, TOBBIMICHWH CKOPOCTH BETpa M BBINAJICHUH OCAJKOB 3HAUCHHMS
TypOyieHTHOrO moToka Oputk B mpepenax —0,01-0,02 xam/cm>Mun. Hanbomnpimme MOIOXKHUTEIbHBIC 3HAYCHHUS 3aTpar
Teruia Ha ucnapenue (+0,25-0,39 kan/cM?MuH) ObLTH 3a(UKCHUPOBAHBI JIUIIH B TEIUIBIC 0OJAYHBIC THH, TIPHU CIa00M BETpe
W TIOHIDKCHUH BIIQ)KHOCTH BO3/1yXa, a TAKKe MPH CIUIOMIHOW oOyiayHOCTH. B Temble, HO ManooOnayHble THH W IIpH
c1aboM BeTpe HAOIIOMANNCh OTPHIATENbHBIC 3HAUYCHUS 3aTpaT Temia Ha ucmapenue (mo —0,70-1,28 xan/cm*muH). B
HOYHOE BpeMsI IPOHMCXOIIIO BEIXOJAKUBAHHUE M IIPH BBICOKOM OTHOCHTENBHON BIQXKHOCTH BO3yXa 3aTpaThl TEIUIA Ha
HCTIapeHNE TPUOIIKAINCE K HYIIO.

Jlmg taHHOTO MecTa MOXHO CYHTATh, YTO BBICOKAsl CKaJbHAS TPs/ia YACTUYHO MPUKPBIBAET ATOT PaiOH OCTPOBA
OT BOCTOYHBIX BETPOB, YTO CO3JAacT ONarompHATHBIE YCIOBUS JUIi IPOU3PACTAHUS JIYTOBOW M KyCTapHHKOBOH
PaCTUTENIBHOCTH.

Paboma svinonnena ¢ pamxax Unuyuamusnozo npoexma CII6I'Y «llponusvr Kepemckozo apxunenaza benozo
MOp3L: ce30HHble 0CODEHHOCMU 600000MEHAY.

Microclimatic features of the summer of 2022 for the Keret bay of the White Sea
Chea S.*, Smagin R.

Saint Petersburg University, Department of Oceanology, Saint Petersburg
* e-mail: cheasokkoch@gmail.com

Forests and heterogeneous relief of Sredny Island, affect the microclimatic features, which are well expressed in

the summer. The experimental place was located near the water. High rocky ridge partially covers this low-lying area
from the east winds, which creates favorable conditions for the growth of meadow and shrub vegetation.
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Hogble nannbie 0 pa3BuTHN NPpUPOAHOI cpeasl Kanganakmickoro 6epera besioro mops
B 03HeJIeHUKOBbe—T0JI0leHe
Tucyosa M.A.

MoCKOBCKHUH TOCYIapCTBeHHBIN yHUBepcuTeT uM. M.B. JIoMmoHOCOBa, Teorpadudeckuii pakympteT, MockBa
e-mail: pistsovama@my.msu.ru

benomopckuii peTHoH, ¢ TOYKH 3PEHHsS MCTOPUH pa3BUTUSA (IOpH U (ayHbI, SBISETCS MOJOABIM OacceHOM,
BO3pacT KOTOporo oreHuBaercs 13 Toic. 1eT. Cyas N0 UMEIOIUMCS UICTOYHUKAM, IMEHHO TOTa MOPCKUE BOJBI HaYaIn
nponukath B Kannanakmickuit 3amus (HaymoB, 2006; Konbka, Kopcakosa, 2017).

[MoGeperxbe Kanganakiuickoro 3aiuBa akTHBHO TTOJHIMAJIOCh B KOHIIE TUIEHCTOIIEHAa — paHHEM TOJIOLEHE, TIoCie
Yero CKOPOCTH MOAHATHS HecKoibko cHipkanuch (Konbka, Kopcakosa, 2017), u Teneps oTiioxkeHusi, copMUpOBaHHBIE
B IIpeJiesiax MOPCKOro Oacceiina, SBISIFOTCS 00raThIMK U JOCTYITHBIMU MTAJICOAPXHBAMH.

OpHUM M3 KIIIOYEBBIX OOBEKTOB MOXHO CUHTATh Pa3pe3, PAcCIOJIOKEHHBIH B OKkpecTHoCTsIX c. KomBuia, rue
00HapyXeHO eOMHWYHOE CKOIUIeHWe ManakodayHwel (Mytilus edulis), mpumoaHATOe HA aOCONIOTHYIO BBICOTY 41 M.
Bospact MecroraxoxmeHus coctaBisgeT okono 9400 kannOpoBaHHEIX JI.H (3apenkast, Xaitos, 2022).

B 2022 romy B x0[e MOJIEBBIX pa0OT M3 CJOS C OCTaTKaMU Mallako(ayHbI B3ATO TpU o0pa3la Ha JTUATOMOBBIH
aHanms. [Ipeanomnaraercs, 9To MO COCTaBY JUATOMOBBIX aCCONMANNI MOXKHO MPOCIECIUTh TPEH U3MEHEHHH YCIOBUH B
GacceliHe, CHHXPOHHBIX C HAKOIIIIEHHEM 3TON TOJIIIH.

Awnanus npoBeneH aBropoM B Jlaboparopuu maneoapXuBoB NpUpoiHO# cpeabl MHctutyTa reorpadun PAH.
[Ipenapatsl MOArOTOBJICHKI IO CTaHAapTHOH Metoauke (Batarbee et al., 2001), B xoae KOTOpO#i 00pas3ibl €CTECTBEHHOMN
BJIQXXHOCTH Maccoit 2 rp. oopaboransl 10% HCl mns ynanenus xapoonatoB u 37% H»>O, Ui OYUCTKU OT OpPraHUKH.
I'nunucras ¢pakuus ynajneHa ¢ IOMOINBIO OTMYy4YHMBaHHS (€CTECTBEHHBIM ocaxeHueM). Jlamee oOpasibl mpoium
JIBOIHYIO TUIOTHOCTHYIO Cenapaiuio B Tskenoi xunkoctn ['TIC-B miotHocTsio 2,3 1/cM®. Tlpenapar s cBETOBOTO
MUKPOCKOIMPOBAHUS U3TOTOBIIEH ¢ NpuMeHeHueM cMoiisl NAPHRAX.

YcTaHOBIIEHHE TAKCOHOMUYECKOH MTPUHAAIICKHOCTH IMPOBOAMIOCH C IOMOIIBI0 onpeaenuTeneh (KyankoBckuii u
np., 2016; Kramer, Lange-Bertalot, 2001). YTouHeHHe COBpEeMEHHBIX HAa3BaHWH BUAOB BBIIOIHSIOCH C ITOMOIIBIO
AlgaeBase (Guiry, Guiry 2022). Bcero B Tpex o0pasimax omnpeneneHo 2076 CTBOPOK, OTHECEHHBIX K 46 BHIaM (Species)
1 pa3HOBHIHOCTSM (Vvarietas). B ocHOBHOM, 3TO OopeanbHbIe BUABI H KOCMOIIOJIHTHL.

B cocraBe 1MaTOMOBBIX acconManyii PKO MpeodIagaroT OCHTOCHBIE BU/BI, YTO TOBOPHUT O MajbIX INTyOMHAaX Ha
paccMaTpuBaeMOM y4acTKe, YTO B KOMIUIEKCE C NMPEICTaBICHHSMH O TMpEArnouTeHusx Mytilus edulis yka3piBaeT Ha
ycioBus utopaid. KoimuecTBo GEHTOCHBIX THaTOMEH BO3pacTaeT BBEPX IO CIIOKO.

C TOYKH 3peHHs COJICHOCTH BO BCEX MPOOaX JOMHHUPYIOT MOJUTaio0bl U ME30rajao0bl, UX MPOIICHT PAaCcTeT BBEPX
IO CJIOI0, MPUYEM, B OCHOBHOM, 32 CUET MOPCKUX BUI0B. KonnuectBo nHauddepeHToB 3HaunTesbHO (25%) B HIDKHEN
YacTH TOJIIIM, BBIIIE OHO CHMXKaeTcs. Buaumo, Havano popMupoBaHUs CJI0s ¢ Majlako(ayHOH COBIAAaeT CO CMEHOU
ycJoBHii B OacceiiHe, a y)e B IPOIecce ero HaKOIICHHs1 0003HaYaeTcs TPEH| Ha MOBBIILICHUE COJICHOCTH.

Ilpoexm svinonnsemcs npu noooepacke PH® (npoexm Ne 22-17-00081 (A.E. Pvibanxo)).

New data on the Late Glacial-Holocene environmental change of the Kandalaksha coast
of the White Sea
Pistsova M.

Lomonosov Moscow State University, Faculty of Geography, Moscow
e-mail: pistsovama@my.msu.ru

We studied the sedimentary column of Late Glacial-Holocene near the Kolvitsa, where other researchers had
discovered the malacofauna remains. Using diatom analysis, it was found that the formation of sediments occurred in
shallow water conditions, during an increase in salinity, which was preceded by a fundamental change in basin
environment.
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KomnuekcHas okeaHosiornyeckasi cbeMka B npousBax Keperckoro apxumnesnara jgerom 2022 roga
Jlebedesa M. A.*, Cmaeun P.E., [lempocan H.B.

CankT-ITerepOyprckuii TOCyTapCcTBEHHBIN YHUBEpPCUTET, Kadenpa okeanosnorun, Cankt-IletepOypr
* e-mail: lebedevamasha671@gmail.com

Paiion nccnenoBanus — ycrbeBast 00nacTb peku KepeTb, B ipesiesiax KOTOpOH pacroioxkeHsl octpoBa CpeaHuit
n Mansiii [opensiii, HermyOokue nponuBbl Cpennsisi Canma, Cyxas Canma, [lonnaxra, Bonbmoit Keperckuii peiin n
3anmuBbl (OyxTa Haromuia, ry6a JleOsokbs). [lo Mepe yaaneHHs OT yCThs, NPECHBIC PEUHBIC BOJBI CMCIIUBAIOTCS C
COJICHBIMH MOPCKHMH W CTAHOBATCS OJIKE K MOPCKHM IO CBOMM ITapameTrpaM. L{enbio nccineoBaHus SBISIICS aHAN3
XapaKTepUCTHK, CBOMCTBEHHBIX BOJAM, PACIIPOCTPAHSIOMINMCS U3 YCThs peku KepeTb 1o mpoimBaM MeXIy OCTPOBAMH
Keperckoro apxunenara.

B pabote ObuTH TIpOaHATI3UPOBAHEI HATYPHBIE JaHHEIE, ITOMyYeHHBIE C TIOMOIILI0 0TOOpa P00 ¢ MMOBEPXHOCTH
Ha TIOJIMTOHE, COCTOAIIeM W3 NATHaAumaTé Todek. CraHmum Ol BeimonHeHB 21.07.2022r. B rybe Kepetrs u ee
OKpecTHOCTSIX. PabOTHI IPOM3BOAMIIIICE BO BpeMs NpuinBa. [lomydeHHbIe JaHHBIE XapaKTepPHU3YIOT MIPOCTPAHCTBEHHOE
pacrnpeneneHue He TOJIbKO TeMIIepaTyphl, COJICHOCTH, KUCIOPOAa M IPO3pPaYHOCTH BOJIBI, HO TAKXKe JKEITOTO BEIIeCcTBa U
KpEMHHUS B IOBEPXHOCTHOM ciioe. JKenToe BemecTBO U KpeMHHUI — MapaMeTphl, KOTOPbIe MOTYT CIIy>KUTh HaJISKHBIMU
TpaccepaMu st BOJA PEYHOTO MPOUCKOXKICHHUS.

AHanmu3 JaHHBIX TOKa3ajl, 9YTO BO BpeMs NPHINBA MOPCKHE BOJABI PACIPOCTPAHSIOTCA Yepe3 NMPOJIMBHI Y3Kas
Canma, Cpennssa Canma u [lonmaxra, He oxoas 10 ycTes peku Kepers. B 1enom, pacnpeneneHue paccMaTpiuBaeMbIX
rapamMeTpoB COOTBETCTBYET OOIINM IPEJCTABICHUSM O PACIPOCTPAHEHUH MOPCKHMX U PEYHBIX BOJ| [0 AKBATOPHUH: MO
Mepe OTHaJieHHWs OT YCThsI peku KepeTb, CONICHOCTh IMOBBIIIACTCS, a COJAEp)KaHWE KPEMHHS W JKEITOTO BelIecTBa
craHoBuTca MeHble. OnHako B Ty0Oe JIeOsnkbs BOABI Ha MMOBEPXHOCTH XapaKTEPU3YIOTCS MOBHIIICHHON COJNCHOCTHIO U
MTOHMKCHHBIM COJICPKAHUEM KPEMHHS U JKEITOTO BEMIECTBA, YTO IMO3BOJACT AENATh BHIBOJ O JOMHHHPOBAaHHH BOJ
MOPCKOTO TPOUCXOXKICHHA. B0O3MOXHO, BOABI, IpOHUKaOMKE B TyOy JIeOSIKbs ¢ MPUIMBOM M3 MOPHUCTON YacTH,
3a[IepKUBAIOTCS B HEll Ha HeKoTopoe BpeMs. OOBSCHUTH 3TO MOXKHO TeM, 4To B Ty0Oe JIeOshkbs HaOmromaeTcs Cra0bIit
BOJIOOOMEH C YCTheM peku KepeTh, i Bo BpeMsl OTIIUBA BOABI HE YCIIEBAIOT OOHOBUTHCS.

Paboma evinoanena 6 pamxax Hnuyuamuenoeo npoexkma CIIOI'Y «Ilpoauevrt Kepemcxoeo apxunenaea benozo
MOpA: ce30HHble 0CODeHHOCTU 800000 MeHa ).

The complex oceanographic survey in the straits of the Keret archipelago in the summer of 2022
Lebedeva M.*, Smagin R., Petrosyan N.

Saint Petersburg University, Department of Oceanology, Saint Petersburg
* e-mail: lebedevamasha671@gmail.com

We studied the distribution of oceanographical parameters of water masses spreading from the estuary of the river
Keret. Such parameters as the silicon content and the concentration of CDOM were considered as they are reliable tracers
for water masses of the river genesis. In addition, salinity, oxygen content and water transparency were measured.
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HccnenoBanue 3aToka MOPCKUX BOJ B JaryHy KouionmkoBasi (¢ HCIOJIb30BaHUEM
HEKOHTAKTHBIX METO0B)
Maxosuxos A.J].*, Cmaeun P.E.

CankT-ITerepOyprckuii TOCyTapCcTBEHHBIH YHUBEpPCUTET, Kadenpa okeanosnorun, Cankt-IletepOypr
* e-mail: alexmakhovikov(@gmail.com

Jlaryna KomomkoBast u mponmuB Cyxas Canma — CMeXHBIE BOJOEMBI C CJIOXXHBIM BOJOOOMEHOM U
pacrionaratorcst Henopaieky ot TyOoel Keperp (Kanpmanmakmickuii 3amuB, bemoe Mope). Jlaryna sBisiercs
MOJYHU30JIMPOBAaHHON NPUIMBHOM aKBaTOpueil, KOTopas akTUBHO IOCEUIAETCS MOMyJALUell TPEeXUrioil KOMIOLIKU
Gasterosteus aculeatus, Arparoliel CylecTBEHHYIO POJIb B IMTAHUH IPUOPEKHBIX PHIO B JIETHHU IEPUO/] U SIBIISIOIIEHCS
Ba)XHOH 9acThI0 MOpPCKOif akocucTeMbl ([Jemuyk A. C. u np, 2018). UccriegoBanus IeTHEH THAPOIOTHIECKON CTPYKTYPHI
B cucteMe naryHa Komromrkosast — nponuB Cyxas Canma Bexytes kadeapoit okeanonoruu ¢ 2017r. YcraHOBI€HO, 9TO
3aTOKH BOJI B JIATYHY IMPOHUCXOJIAT HE TIOCTOSIHHO, & MPY OTIPEEIICHHBIX YCIOBHSAX. B 0CHOBHOM, MOpCKas Bojia omnaaet
B JIaryHy HPW CH3WTMHHBIX yCJOBHSIX, IIPH BBICOKHMX TOJIHBIX Bojax. IIpu 3ToM ruapo¢usnueckue CBOHCTBA BOJBI B
naryHe m3MeHstorcsl. Tak, B mroHe 2022r. ObIIIO BBIBIEHO, YTO O HOBOTO 3aTOKa BOJ TEMIIEpaTypa M COJICHOCThH B
noBepxHOocTHOM ciioe mponuBa Cyxas Canma cocrasisiia okoso 11 °C u 21,5%o, a B maryne — okoino 13 °C u 22%o.
3aTok BoJ Mpowu3oILes B KOHIE (a3bl MpuiKBa (pocT YpoBHs Habmoaancs B TeueHue 1,5—2 yacoB u coctaBuil +29 cm).
ITocne 3aToka 3HA4YEHUS TEMIIEPATyphl U COJICHOCTH B JIaryHE 3aMeTHO m3MeHMINCh U cocTaBuian 11 °C u 21%o, T.c.
MIPOU30IILIO HEOOJIBIIIOE pa30aBICHHE BOJ B JIAT'YHE.

01.08.2022 r. 11st MOCTPOCHUST TOYHON KapThl OCPErOBO# JIMHUK JIATYHBI OblIa IPEANPHHSTA adPOPOTOCHEMKA C
nomotbio BBC «I'eockan-101». B utone 2022 r. 65u10 MOATBEPIKICHO, YTO 3aTOK JIATyHBI IPOMUCXOIUT TOIBKO BO BpEeMs
CH3UTHUIHOTO MpWINBa. 3aTOK BOJ HauMHAETCs MPUMEPHO uepe3 4 Jaca rmocjie Hadana IoJbeMa YPOBHS BOJBI B MOpE,
MaKCHMaJIbHBIH YPOBEHb BOJIBI B JIaryHE HACTyIaeT NpruMepHO depes 0,5 yaca rmocie HacTyIIIeH!s TIOJIHOH BOJIBI B MOPE.
Takum oOpa3oM, Onaromaps JaHHBIM HM3MEPEHHMSM OBUIO YCTAHOBJICHO BpeMs ad3pO(OTOCHEMKH JISi HOCTPOCHHUS
(pPOBEIX MoOJENeH MECTHOCTM HAa MOMEHT 3aTOKa M MOMEHT MAaKCHMAaJbHOT'O YPOBHS BOIbI B JaryHe. JlaHHas
aspoorocheMKa (TIpH HOMOIIM COBPEMEHHOTO 000pylnoBaHMs Oblia cHATa Oonbinas dacte ocTpoBa CpemHuil n
akBatopun Cyxoit CanMbl) BBIIIOJIHEHA BIIEPBHIC B HICTOPHUHU OeTOMOpCKoil yueOHo-Hay4yHO# 6a361 CITOITY.

Paboma svinoanena ¢ pamxax HUnuyuamugnozo npoexkma CII6I'Y «llpoausvl Kepemckozo apxunenaea benoeo
MOpsL: Ce30HHble 0CobeHHOCmU 600000MeHa». Aemopbl 6aazodapam compyoOHUKo8 Kageopvl Kapmozpaguu u
2eoungpopmamuxu C. I'opnviwesy u Ji. bnaxapckozo 3a mexHuueckylo nomMolyb 8 0Cyujecmeienuu dIKCnepumenma.

Investigation of seawater inflow into the lagoon "Kolushkovaya' (using non-contact methods)
Makhovikov A.*, Smagin R.

Saint Petersburg University, Department of Oceanology, Saint Petersburg
* e-mail: alexmakhovikov(@gmail.com

We studied the inflow of water into the lagoon and determined the conditions when it happens. Then, in August
2022, we conducted two aerial photographs: at the time of water inflow and at the time of maximum sea level. This could
reveal that the flow of water and the change of the coastline occurs as the flow from the sea to the lagoon increases.
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I'mapo¢ponTs! B ryde Kepers
Hcnononvckasn A.J1. % Maxosuxoe A.J]., Cmaeun P.E.

CankT-ITerepOyprckuii TOCyTapCcTBEHHBIN YHUBEpPCUTET, Kadenpa okeanosnorun, Cankt-IletepOypr
* e-mail: alexa.yasn@yandex.ru

OpoHTaTIBHBIE Pa3eNbl ABISETCS OJHUMH M3 BaKHBIX 0COOCHHOCTEH yCThEeBBIX oOyacteil pek. JlaHHbIN TepMuH
nojipa3yMeBaeT Ioj; co0ol HAaKJIOHHYIO MOBEPXHOCTh C MaKCHUMaJbHBIMH TOPH30HTAILHBIMH M BEPTHUKAJIbHBIMU
rpajMeHTaMu COJICHOCTH BoAbl. [Ipoekiuio hpoHTaIFHOTO pa3zaena Ha NOBEPXHOCTh BOJBI HAa3bIBAIOT THAPOGPOHTOM
(Muxaiinos, Jlo6pomo60oB, 2017).

B ry6e Kepets, KoTOpas sSBIIETCS 4acThIO yCTheBOU 00macTi pekn Kepers, HaOIFOMAIOTCS BOIBI C Pa3InIHBIMHA
CBOHCTBaMH. JTO MOpPCKHE (C CONEHOCTBIO 24—26%0, ¢ Temneparypoit 15-20 °C), peunsie u pactpecHeHHbIe (0T 1-2 1o
23-24%o, ¢ Ttemmepatypoir 17-23 °C). Mx B3amMOJeHCTBHE NPOUCXOJUT IIPU y4YacTUH NPHIMBHBIX (aKTOPOB H
BETPOBOTO NepeMEIINBaHus. B pa3Hble ce30HBI, BCIEICTBUE H3MEHEHHSI BEJIMYHMH PacXoa, Ha 3TOT MPOLECC OKa3bIBAET
BIMsSHUE pedyHol crok. [ pexn Kepers Hauamy jeTHero ce3oHa (MIOHb) COOTBETCTBYET IEPHO]] KOHIA ITOJIOBOJBS C
MOBBHIIIEHHBIMH BEJIMUMHAMM Pacxojia, a CepeArHe U KOHILy JieTa (MI0JIb-TIepBas OJ0BHUHA aBryCcTa) — JICTHSS MEXEHb,
KOTJIa pacXo[] COKpaIaeTcsl.

ITo pesynbTaraMm OKEaHOJIOTMYECKOH ChEMKH, TpoBeaeHHOH B rybe Keperb, B mtone 2022 r. (Hauano ¢asbl
NPUINBA), BBISIBICHO XapaKTEPHOE PaclpeielieHne BOJ Pa3IMYHOTO MPOMUCXOKACHHS, pa3feieHHbIX THAPOPPOHTAMH.
OnuH U3 HUX pacrnojiaraercs B y3koi yactu nponusa Cpeansist Canma (Mexay ocTpoBoM bonbiioii I'opensiii 1 ocTpoBOM
CpenHuii, Ha BEIXOJIE B MOpE), IPYToil — Mex 1y ocTpoBoM boubioit I'opensiif u MaTeprukoM (y I0XKHOTO BXOa B IPOJIUB
[Moamaxrta). OHM OrpaHMYMBAIOT PACTIPECHEHHBIE TOBEPXHOCTHBIE BO/IbI I'yObI KepeTs oT Mopckux BoJ. ['opu3oHTanbHbIe
TpajlueHThl TeMIIepaTypbl U COJEHOCTH B CTOPOHY OTKpbIToro Mopsi coctauian —0,004°C/m u +0,02%0/M, omHako
peanbHBIe TPAIUEHTHl MOTYT OBITh B JecaTKH pa3 Beime u jgocturate —0,05°C/M n +0,2%o/M mpu Gosiee GIU3KOM
PacIo0oXKeHUH CTAaHIUI BO BPEMsI OKEaHOJIOTHIECKOH ChEMKH.

OnHaxo, rTHApO(POHTHI BEIPAXKEHBI HE TOJILKO Ha MTOBEPXHOCTH, HO M Ha IiryonHax. Hanpumep, B cioe 22,5 M, B
T10JI€ TUTOTHOCTH HaOMIOAAIOTCS TIIyOMHHBIC TPOSBICHHUS THAPO(POHTOB, HO OHM OOHApYXXHMBAIOTCS YK€ HE TOJIBKO B
BBIIICYKa3aHHBIX TIPOJIMBAX, HO U Y CEBEPHOro BXo/a B nposus IMoanaxta (1016 kr/m® B nponuse [oxnaxra, 1012 kr/m?
co croponsl nposmBa Cyxas Canma). Eme riry0Oxke (ciioi 5 M) BBIIBIEH elle OAWH TMAPO(POHT: MEXIy NPOINBOM
IMoamaxta u ry6oit Jlebsoxbs. B aToif rybe B Hauane ¢a3pl npwinBa JOMUHHMPYIOT MEHee IUIOTHBIE BOJBI (OKOJIO
1013 kr/m?), HO BHYTpb T'yObl HAUMHAETCS 3aTOK XOJIOHBIX TUIOTHBIX BOJ M3 niposuBa [loxnaxra (1015-1016 kr/m?).

Paboma evinonnena ¢ pamxax HUnuyuamuenoeo npoexma CII6I'Y «Ilponuevt Kepemckoeo apxunenaca benoeo
MOp3L: ce30HHble 0CODEHHOCIU 8600000MEHAY.

Hydrofronts in the Keret bay
Yasnopolskaya A.*, Makhovikov A., Smagin R.

Saint Petersburg University, Department of Oceanology, Saint Petersburg
* e-mail: alexa.yasn@yandex.ru

Due to the large spatial oceanological measurements, several fronts separating the desalinated waters and sea
waters in the estuary of the Keret river have been identified.
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Biogeochemical and micromorphological features of cryoconites sampled from the Bezengi Glacier,
alpine zone of the Central Caucasus
Kushnov I.'* Tembotov R.’

! Saint Petersburg University, Department of Applied Ecology, Saint Petersburg
2 AK. Tembotov Institute of Ecology of Mountain Territories of RAS
* e-mail: st084838@student.spbu.ru

The problem of deglaciation is relevant for polar and mountain regions and one reason of this rapid glacial retreat
is a cryoconite. Cryoconite is a dark-colored sediment which may be found at the supraglacial zone of glacier. It may
significantly accelerate glacier melting as well as affect local biogeochemical cycles and play crucial role in development
of primary soils. Study of micromorphological structure of cryoconites is important in terms of mechanical stability of
engineering facilities in this region as well as in understanding the role of minerals as sources of nutrients for periglacial
soils in adjacent areas.

The area of our research is located in the Central Caucasus region where the most of the highest peaks of the
Caucasus Mountain range are located. We studied cryoconites from the Bezengi glacier, the biggest valley glacier at the
Caucasus Mountain region. Several biogeochemical features have been studied such as pH values (by pH-meter in
solution), content of total organic carbon (TOC) by Tyurin method and basal respiration values (which indicate
microbiological activity) in incubation experiment (). Micromorphological features have been studied at the prepared
micro monoliths with polarization microscope Leica DM 750P in crossed Nicol prisms and transmitted light.

In most of cases pH values showed neutral values of acidity or close to it. Among cryoconites sample from the
crack as well as samples from cryoconite holes show slightly acidic reaction which may be associated with presence of
silt fraction or diverse mineralogical composition which increase an absorptive capacity for hydrogen ions in acidic soils,
thereby acidifying the soil solution (Seredina et al., 2009). All cryoconites showed low values of TOC (max. 0.23%)
which were slightly higher on the surface of the glacier and may indicate its transfer to adjacent territories. Basal
respiration values among cryoconites were high, reaching peak values in samples from cryoconite holes (up to 26.29 mg
CO»/100 g*day), indicating high microbial activity on the glacier surface which may further play role in colonization of
primary soils.

Micromorphological structure of the cryoconite showed presence of mechanically transformed large fragments of
quartz and feldspar. Pyroclastic inclusions also were observed in quartz. Mica inclusions were observed in feldspar and
were also presented as a small separate fragments. Weathering rate was weak, mostly represented by the physical type.
No biogenic conglomerates or organic remains have been observed. Fractures were not abundant indicating low degree
of cryodegradation.

The authors are sincerely grateful to Prof. Dr. E. Abakumov for his help in carrying out the research and verifying
the results. This work was supported by RFBR Grant No. 19-05-50107, “Role of organic carbon microparticles in the
degradation of polar ice sheets and in the formation of soil-like bodies”.
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bOTAHHUKA

DOUTONJIAHKTOH cTpaTuuuupoBaHHoro ozepa Enoroe, oTminypoBapmerocs ot besioro mopsi,
B 2021 r.
Usanosa ,Z].A.I * Kpacnosa E.ﬂ.z, Boponos ,ZZ.A.3, Paouenxo U.T!

! MockoBcKkuii rocymapcTBeHHbIH yHuBepcuTeT M. M.B. JIoMOHOCOBa, GHonorudeckuii hakyasTeT, Kadeapa oomei
9KOJIOTHH U THApoOHoIorun, Mocksa

2 MOCKOBCKHI roCcyJapcTBeHHbIN yHUBepcuTeT MM. M.B. JIoMoHOCOBa, benoMopckas Guonornyeckas cTaHIuUs

nMm. H.A. IlepuioBa

3 UncturyT npobnem nepepaun uagopmanuu PAH nM. A.A. Xapkeuda, Mocksa

* e-mail: da.ivanova99@yandex.ru

Ha noGepexbe benoro mopst B pesyibraTe IMOCIEICIHUKOBOTO MOIHATHS 3€MHOWH KOPHI MHOTHE 3aJIMBEI
OTJEJISIOTCS OT MOPSI U IIPEBPAIIAIOTCS B MEPOMUKTHYECKUE 03€pa C Pa3BUTHEM OTAEIBHBIX COOOIIECTB (PUTOIIIAHKTOHA
B pasHeix cinosx. OOWH W3 TakuX BOJOEMOB — o03epo Emosoe (66°28'53" c.ur., 33°16'50" B.n.) — ocraercs
CTpaTu(ULIUPOBAHHBIM B TEYEHHE BCEr0 Toja C HWKHHM CEpPOBOJOPOIHBIM ciioeM. CBelIeHHMH MO pasBUTHIO U
pactpeneneHuio UTOIUIAHKTOHA MEPOMHUKTHIECKIX O3€p MaJlo, YTO OMPEIEIIIO H3YICHNE BEPTUKAIBHOW U CE30HHOM
IMHAMUKH QUTOIIaHKTOHA o3epa Emosoe metom 2021 T.

s mccnenoBaHusl (GUTOINIAHKTOHA OTOMpaH MpoOl BOAB 00BEMOM 110 | J1 ¢ IOMOIIBIO OTPYKHOTO Hacoca
Whale Premium Submersible Pump GP1352 ¢ pa3HBIX TOpH30HTOB JI0 TpaHHIEI C CEPOBOIOPONHON 30HOH. [IpoOBI
¢ukcupoBanu (HOpMaIMHOM C KOHEYHOW KOHIEHTpanued 2% M KOHIEHTPHUPOBAIHU METOJOM OOpaTHOW (QHIBTpAIHH.
Knetxu Bogopocneit mpocuntsiBanu B kamepe Haxorra Ha Mukpockone MUKME]I-6 npu yBenunuenuu x200 u X400 B
Tpex MOBTOpHOCTsX. Jlnsg pacuera yriaepoaHol OGuomacchl (Be, MrC/m*) oObeMbl KIETOK ONPENENIM METOI0M
reometpuueckoro nonobdus (Hillebrand et al., 1999) ¢ mocnenyronm nepeBoioM B enunmiibl yriiepoaa (Menden-Deuer,
Lessard, 2000). CoBpeMEHHYI KJIACCH(DHUKAIIMIO BOJOPOCIEH IPHUBOAMIM IO 3JEKTPOHHOW 0a3e JaHHBIX
https://www.algaebase.org/.

B nepuon uccnenoBanuit ¢ 30 mas mo 24 asrycra 2021 r. Obuio oOHapyxeHo 60 BHIOB (PHUTOIUIAHKTOHA,
npuHaanexamux 12 xmaccam: Bacillariophyceae (15 BunoB), Coscinodiscophyceae (6), Mediophyceae (1), Dinophyceae
(11), Oxyrrhidophyceae (1), Chlorophyceae (8), Trebouxiophyceae (2), Zygnematophyceae (4), Chrysophyceae (1),
Cyanophyceae (9), Euglenophyceae (1), Cryptophyceae (1).

B¢ TOBEepXHOCTHOTO ONIPECHEHHOTO CJI0S BAPBHPOBAJIA B TCUCHHUE BETETAIIMOHHOTO CE30HA BOIOPOCIIEH, JOCTHTast
HauboNbIIMX 3Ha4eHHi B cepeauHe urong (5,38 mrC/m3), korga passuBanmuch auatomen Tabellaria fenestrata,
Leptocylindrus minimus u nuaodnaremnatel Gymnodinium cf. aureolum, Peridinium umbonatum. JIns HUXKeIIeKaIero
a’pOOHOr0 CIIOS C CONEHOCTBIO, OIM3KO0IM K MOPCKOM, HanbopIuye 3Hauenus Be (4,72 u 5,04 mrC/v® ansa 1,5 mu 2,5 M
COOTBETCTBEHHO) OTMEYEHBI B Hayalle JIETa U CBSI3aHbI C Pa3BUTHEM auHOQuaresat Protoperidinium pellucidum, P.
brevipes, Scrippsiella trochoidea w Amphidinium crassum, a Taxxke muatomein Melosira nummuloides u Gyrosigma
obscurum. B 30He XeMOKIMHAa B Macce pasBUBaIMCH JuHO(iareusitel Oxyrrhis marina, A. crassum n
HEeMJCHTH(UIIMPOBAHHAS DBIVICHOBAs BOJOPOCIb, OMpEJelsisi MaKCHMallbHble M3 OIEHEHHBIX JJIsI BCEX TOPHU30HTOB
3HaveHnit Be(17,69-219,09 mrC/md).

Takum oOpa3om, Ha pa3HBIX Topu3oHTax o3epa EnoBoe metom 2021 r. pa3BHBaMCH cOOOIIECTBA BOAOPOCTEH ¢
JIOMUHUPOBAHWEM pa3HBIX BUI0B. Hanbompiryro OnoMaccy JOCTUTAIN BOAOPOCIH B 30HE XEMOKITHHA.

Phytoplankton of the stratified lake Elovoe, separated from the White Sea, in 2021
Ivanova D."*, Krasnova E.?>, Voronov D.°, Radchenko L'

! Lomonosov Moscow State University, Department of General Ecology and Hydrobiology, Moscow
2 Lomonosov Moscow State University, Pertsov White Sea Biological Station

3 Kharkevich Institute for Information Transmission Problems of RAS, Moscow

* e-mail: da.ivanova99@yandex.ru

This work presents data on the composition and abundance of the phytoplankton in the coastal stratified lake
Elovoe (Karelian Coast of the White Sea). Seasonal dynamics and vertical structure of the phytoplankton were monitored
from May 30 to August 24, 2021.



JKoJi0ro-0mosoryeckas xapakrepuctuka Verbascum nigrum L. Ha ceBepHOH rpaHuIle apeaJa
Bacroma B.C.

[TeTpo3aBockuii TOCYIapCTBEHHBIH YHUBEPCUTET, Kadenpa O0TaHUKHN U (HU3HOTIOTHH pacTeHui, [leTpo3aBoack
e-mail: nikusha.2001@yandex.ru

®nopa Kapenuu npexpcraBieHa BUiaMH pa3HbIX reorpaduueckux ajeMeHToB. B cocraBe ¢uiopsl pecyOnuku
OOJIBILYIO JOJII0 COCTABIISIIOT BUABI PEJIKUE U Hy’KAAIOIInecs B pa3InyHbIX Gopmax oxpanbl. K TakuMm BHIaM OTHOCHTCS
Verbascum nigrum L npouspacrarommii B Kapenuu y ceBepHO# I'paHHIBI CBOETO apeaja B JYTOBBIX (UTOLEHO32X. B
MOCTICTHIE NECSTIICTHSI OTMEUEHa TEeHACHIS JIeTpalallii JTyTOB B Pe3yibTaTe WX 3apacTaHUs JPEBECHBIMH BHIAMU
pacTeHHu# U MpoIeccoB ecTecTBEHHOTO 3abomaunBanus (I"ocymapcTBeHHBIN JOKIAA O COCTOSHUH OKPY’KaroImIeH cpelbl
pecyonmku Kapemms, 2017, 2019, 2020, 2021). B pe3ynbraTe HabmOgaromeiics qerpaaiy JyroB BIIOJIHE OXHIaeMa
Jerpamamnys ¥ JyTOBBIX BHIOB, a HAHOOJBINAS OMACHOCTH TPO3HUT YSA3BUMBIM BHIIAM — DPEIKUM W HAaXOJALINMCS Ha
rpaHunax apeaioB. Verbascum nigrum L.— Koposk uepHbif n3 cemerictBa Scrophulariaceae (Hopuanukossie).
MOoHOKapIHIeCcKoe, Pexe MOTUKAPIINIECKOe CTEPKHEKOPHEBOE TPABIHUCTOE PACTEHUE C TMPSMOCTOSINM OJTUCTBEHHBIM
cTe0JIeM U COLIBETHEM BEPXYIICYHAs! MHOTOIIBETKOBAsI KUCTh.

PaboTa BBIMONHANACE MapUIPyTHBIM METOAOM Ha TEPPUTOPUH My3es-3anmoBeqHuka «Kiku», Ui npoBeneHus
Ha3eMHBIX HCCIIEIOBAHUI TpeIBapUTeNbHO ObUT cOOpaH kKaprorpaduyeckuii Mmartepuai (kocMocHuMKH). [To kapre Obu
HaMEYeH IpelBapUTEIbHBIA MapIIpyT O0OCIieOBaHMs, NP HAa3eMHOM O0CJIEIOBAaHUU TEPPUTOPHU OBUIH BBISBICHBI
Mecta mpouspacTanus V. nigrum. Ha xaxmoil mpoOHO# 1uiomagyd ObLIM TPOBEJAEHBI T€OOOTAHUYECKUE OMHMCAHUS
(UTOIICHO30B 0 OOLIETIPUHATON MeToAuKe. [{eHomomy IaInOHHBIA aHaIN3 HA JAHHOM 3Tale BKIIOYal OIpeAeeHHe
YHCJICHHOCTH IICHOTIOMYJISIIAN, YKOJIOTUIECKOH IIIOTHOCTH 0CO0EH M UX MOIITHOCTH.

B pesynpraTe MpOBEACHHBIX MAapIIPYTHBIX HCCIENOBaHHWNA Ha octpoBe Kwku V. nmigrum oOHapyXeH BIOJb
BOCTOYHOTO Oepera oCTpoBa B COCTaBE JIBYX JIYyTOBBIX (DUTOIICHO30B, B KOTOPBIX 3aJ0KEHBI IBE MPOOHBIC IUIOIIANH C
y4eTHBIMH TuTonaakaMu. O0mast iomaapb, 3anumMaeMas nenonomyismusmu (LIT1 u [I12) B rpaHumax pacnpeneiacHus
ocobeil V. nigrum B npenenax GUTOLEHO3a Ha MPOOHBIX mIomanax coctapuna 7400 m? (TI111) m 2550 m? (I1112). OGmmii
(ITOPUCTHYECKUI COCTaB ABYX H3yUEHHBIX (PUTOIIEHO30B C ydyacTtueM V. nigrum BKIo4aeT 50 BHIOB COCYIHCTBIX
pacrenuii. bonee GoraTeiM 1Mo BupoBOMY cocTaBy sBisiercst putoneno3 Ha [1I11, B kotopom mpouspacraer 46 BUIOB
COCYIMCTBIX pacTeHHH, B To Bpems kak Ha I1I12 3apukcuposano 31, obmux BugoB — 27. Llenononynsiunu V. nigrum
OTJIIMYAJINCH MO YUCICHHOCTH U 9KOJIOTMYECKOH IIIOTHOCTH 0co0ei. V3 mosy4eHHbIX JaHHBIX CIEyeT, YTO YHCIEHHOCTh
IIT1 cocraBuna 264, a 112 — 92 ocodu, npu 3TOM 3KOJIOTHIYECKas MIIOTHOCTh MPAKTHUCCKU OouHaKoBa. B obenx LI1
npeoOyiaiaii BereTaTUBHbIE 0coOM B coorHomeHnu 1:2. [lo pa3mepHBIM XapakTepucTUKaMm ocobeil (1o BbIcOTe
TCHEPATUBHBIX PACTEHHIT) MOXKHO OTMETHTH, UYTO OHH ObUTH OoJee Beicokue B L{I11, wem B LII12 nHa 0,5 cm.

Ecological and biological characteristics of Verbascum nigrum L. on the northern border
of the range

Vasyuta V.

Petrozavodsk State University, Department of Botany and Plant Physiology, Petrozavodsk
e-mail: nikusha.2001@yandex.ru

The state of cenopopulations of Verbaskum nigrum L., on the northern border of the range, was assessed. Two
cenopopulations were studied on the territory of the Kizhi Museum-Reserve. A great similarity of the floras of the studied
phytocenoses was noted. The number of cenopopulations is 264 and 92 individuals, the ecological density is 0.36
individuals/m?, generative individuals predominated.
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Yuacrue rajgodpuros B o0MeHe xejie3a Ha auTopaiau beixoro mops
Tlasnosa M.A.

[Terpo3aBockuii TOCYIapCTBEHHBIH YHUBEPCUTET, Kadenpa O0TaHUKH U (HU3HOTIOTHH pacTeHui, [leTpo3aBoack
e-mail: mariya-leta@yandex.ru

lanodutel npouspacTaloT Ha JUTOpasiM beroro Mopst moBceMecTHO. JTH PACTEHUs] HaXOJATCS B IPUIIMBHO-
OTJIMBHOH 30HE: €KEIHEBHO OHH IOJBEPraloTCs MOJHOMY 3aJIMBAHHUIO U MPOBOIAT 10 § 4acOB B CYTKM IOJ MOPCKOMH
BOJIOH. DTH YCJIOBHSI YHHKAJIbHBI U TPEOYIOT OT PAacTeHUH CIIOCOOHOCTEH K OBICTpOH ajanrtaluu K HecTaOMIIbHOMY
YPOBHIO KHCIIOPOJia B Cpezie.

HccrnenoBanne npoBoaAmiIock Ha tutopanu beioro Mops B paiione 1. PacteHaBommok (okpectHOCTH T. beromopck),
m. Keperp u 1. PaGoueoctpoBck (2018-2020 rr.) Ilpeameramm wmccineqoBaHUS BHIOPaHBI THIIMYHBIE TalTO(pUTHI
JUTOPAIH — TIOJOPOKHUK MOpCcKoit (Plantago maritima L.), TpuoctpeHHUK Mopckoit (Triglochin maritima L.), actpa
conoH4akoBas (Aster tripolium L.), 30octepa mopckas (Zostera marina L.).

ConepxaHue XKene3a B I0YBE, BOAE M PACTCHHSAX ONPEEISUIM aTOMHO-a0COpOLMOHHBIM METOIOM Ha
obOopynoBanuu lleHTpa KoJuleKTHBHOrO moib3oBaHus Kapenbckoro HayuHoro unentpa PAH. Koadduuuent
6uonornyeckoro noryomenust (KBII) paccunTeiBanu Kak OTHOLICHHE COJAEP)KaHMA JKele3a B PACTEHHH K CyMME €ro
COJICPXKAHUIO B BOJIE U TPYHTE.

AHanu3 MOPCKO# BOJBI MOKa3al, YTO OHA 3arpsizHeHa kene3oM (~0,32 Mr/i), mo4ysBa Ha JIMTOPAIH COACPIKHUT
JKeJIe30 B JIOMYCTHMBIX KOHIeHTpaiusx (~16 r/kr). ComepikaHHe jKejie3a B PACTCHHUSX 3HAYMTEIBHO IPEBBICHIIO
JIOTTyCTUMBIE KOHIIEHTPAINH: TPHOCTPEHHUK MOPCKOIl HaKaIlIMBaJ IeJIBIM PACTEHHEM B CpeHeM 36 I/KT, IOJOPOKHUK
Mopckoit — 21 r/krT, acTpa conmoHuakoBast — 23 T/Kr. 30cTepa MOpCKast JIUCThsIMH HakaruiuBaia 10 20 r/kr. OcHOBHOe
coneprkanne (okoso 90%) sxene3a npuxozsarcs Ha kopHesuma. KBII TprocTpeHHNKA 1IETBIM pacTeHHEM cocTaBmII 4,0;
KBIT nogopoxxuuka — 3,2; KBIT actper — 1,9; KBII 30ctepst — 1,5. Bee 3HaueHus MpeBBIIAIOT €IUHULY, YTO TOBOPUT
0 3HAYMTENILHOM MOTIJIOIEHUN MeTaa pacteHneM. ComepkaHue jkesie3a B pacTeHUH B Pasbl IPEBHIIACT COJEpIKaHNE
JKeJie3a B cpele.

Takum 00pa3oM, MOKHO TOBOPUTH O B)XHOH poOJiM TrajouToB B OOMEHe >kene3a Ha Juropanu. ['amodursl,
HaXO/SCh 3HAYUTENBHYIO YacTh AHSA B YCIOBHUSIX C HU3KHM COAEP)KaHHEM KHCIIOPOJa, CIIOCOOHBI IIEPEBOIUTD JKEJIE30 B
Oonee MOCTYIMHYIO pacTBOpUMYIO (GopMmy depe3 oOpa3oBaHHe XeNaTHBIX KOMILUIEKCOB. JKene30 HakarauBaeTcsl B
KOPHEBHUINAX — MHOTOJIETHUX OpTraHaxX, a Ha/J3€MHBIE OpPraHbl OOHOBISIOTCS KaXKABIM TOA. DTH PACTEHHS SBISIOTCS
aKKyMYJISITOpaMH JKele3a B cucteMe Oeper-mope.

Role of halophytes in iron exchange on the White Sea littoral zone
Paviova M.
Petrozavodsk State University, Department of Botany and Plant Physiology, Petrozavodsk

e-mail: mariya-leta@yandex.ru

Halophytes spend about 8 hours a day underwater. Seawater is polluted with heavy metals; especially iron (~ 0.32 mg/l).
Halophytes accumulate iron at high concentrations (more than 20 g/kg). The iron concentration in plants is higher than in
soil and seawater. About 90% of iron is located in rhizomes. Halophytes can be called iron accumulators on the White
Sea littoral zone.
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CTpykTypHBIEe H (PYHKIHOHATbHBIE 0COOEHHOCTH INMMINTHOrO Jumainnka Parmelia saxatilis (L..) Ach.
Ha nodepexnbe besoro mops (Pecnydanka Kapesus)
Bbobxro A.C.* Conuna A.B.

[TeTpo3aBockuii TOCYIapCTBEHHBIH YHUBEPCUTET, Kadenpa O0TaHUKHN 1 HU3HOTIOTHH pacTeHui, [leTpo3aBoack
* e-mail: bobko.2001@list.ru

OnHO#l U3 aKTyaslbHBIX 3a]a4 B COBPEMEHHOM JIMXEHOJIOTUH SIBISIETCS M3YUYEHUE AIaNTUBHBIX BO3MOXKHOCTEH
CUMOHMOTHYECKOTO OpraHM3Ma M BKJIAJl OTJEIbHBIX OMOHTOB B €r0 YCHEIIHOe (DYHKIIMOHMPOBAaHHUE B Pa3HbIX yCIOBUIX
BHemHel cpenpl. [Ipeamonaraercs, 4To CHOCOOHOCTH JIMIIAHHMWKOB 3aceilsiTh IKCTPEMallbHbIE MecToOOWTaHHs (He
JOCTYIHBIE MHOTHM JIpyruM (otoTpodam), 00yCIIOBICH, B TOM YHCIIE, BAPbUPOBAHUEM CTPYKTYDPbI (aHATOMHYECKUX
CJIOEB) ¥ IUTACTHYHOCTHIO (PM3MOJIOTMYECKUX MapaMeTpoB CUMOHMOHTOB. Llenmb HacTOsIIEro MccieqoBaHMA: H3YUHTh
CTPYKTYPHO-(QYHKIIMOHAIEHBIE 0COOEHHOCTH SMIHMIINTHOTO JHIIaiHuka Parmelia saxatilis (L.) B yCIOBHSIX MOOEPEKbs
Bbenoro mops.

Jlist aHann3a B €CTECTBEHHBIX YCIOBHAX OOWTaHWS OBLIM OTOOpaHBI 00pasIbl CO CKAIBHBIX MOBEPXHOCTEH Ha
cynpamutopamu bemoro mopsi (Pecyonmka Kapemus, bemomopcknii paiioH, mocenok PacteHaBonok). JIummaifHuKH
IpoM3pacTagy Ha KPYHHBIX BadyHax (00JoMax THEHCOB) Ha OTKPBITHIX YYacTKaX C BBHICOKMM YPOBHEM HHCOJIALIUH,
CWIBHBIMU BeTpaMH, OOpBI3TMBaHMEM COJICHONH BoJOM BO Bpems wmTopMoB. Ilpu cbope o006pas3oB yUHUTHIBAIU:
9KCIO3MLHUIO TOBEPXHOCTH (KOMIIAc), Yroj HakjiIoHa (TOPHBIH KOMIIAc), OCBEIIEHHOCTh (MOPTATHUBHBIN JIIOKCMETP) U
XapaKTePUCTUKH JIMIIaHHUKOBOTO IOKPOBa (TOKpBITHE BUAA P. saxatilis, BUI0OBOE pa3HOOOpa3ye Ha y4EeTHOH IuIomanKe
10 x 20 cm).

B naGopaTopHbIX YCIOBHSX aHAIM3UPOBAIM aHATOMHUIO M KOJIMYECTBO (DOTOCHHTETHYECKUX MHUTMEHTOB TPEX
obOpasnoB TamuioMoB Parmelia saxatilis, KOTOpble OTINYAIUCH YCIOBUSAMH TpouspacTanus. C MOMOIIBIO CBETOBOM
MHUKpPOCKONIMH ToiydeHo Oomee 200 3HaueHWH W3MEpPEHUs TOJIIMHBI aHATOMHUYECKHX CJIO€B; KOJIMYECTBO
(hOTOCHMHTETHYECKHMX MUTMEHTOB OLIEHUBAIN METOAOM CIEKTPO(OTOMETPHUH B CIIMPTOBBIX BBHITSIKKAX (162 m3mepeHus).

COBOKYITHOCTD TOJIyYCHHBIX JAHHBIX TOJIIMHBI aHATOMHYECKHX CJIOEB HE COOTBETCTBYET HOPMAJIbHOMY
pacupeneneHuto (Pyawe < 0,05), st cpaBHeHHsT BBEIOOPOK HCIIONB30BaJCs Hemapamerpudeckuii U-xpurtepuiit ManHa-
YuTHH. YCTaHOBJIEHO, YTO BCE 00pa3mbl 3HAYMMO OTIMYAIOTCS JIHIIb 110 TONIIMHE BEPXHETO KOPOBOTO CIOSI, KOTOPBIH
copMupoBaH MHKOOMOHTOM. (OTOCHHTETHUECKHE HHTMEHTHl B TajlloMax JIMINAHHUKOB (Xjopodwuisl a, b u
KapOTHHOU/IBI), OTPaKaroLe AesTeIbHOCTh (POTOOMOHTA, TOKA3aJIN CPENIHION cTeneHb BapbupoBanus (CV 11-13%) B
Tpex obpasnax.

Ha ocHOBaHMH KOPPEJSIIMOHHOTO aHajIM3a BHISBJICHA NPsIMasi CBSA3b COJEPXKAHUS MUTMEHTOB (XJIopodwiia a u
KapOTHHOMJIOB) C TOJIIMHON albranbHoro cnos (B o6oux cinydasx R? = 0,57 u Pyaye < 0,05). To ecTh, ¢ yBenudeHueM
TOJILIMHBI CJIOSI BOJIOPOCIICBBIX KJIETOK YBEIMYHMBACTCS M KOJMYECTBO (POTOCHHTETHMYECKHX ITUTMEHTOB. ToJuHa
aJbTralbHOTO CJIOS MOXKET YBEIMIUBATHCS 3@ CUET YHCIIa KJIETOK BOAOPOCIIEH 1 3a CUET MX 00JIEe PBIXJIOTO PAcIIOI0KEHHS.

Taxum 00pa3oM, B X0J€ HCCIEIOBAaHNUS yCTAaHOBIICHO, YTO SIMINTHBIN BUI Parmelia saxatils agantupyercs K
YCIIOBHSIM ITOOEPEkKBs 32 CHET N3MEHEHHS aHATOMHUYECKUX CTPYKTYp 000MX CHMOMOHTOB, KOTOPHIE 00ECIIEUHBAIOT EMY
JyIIyI0 peain3annio (yHKIMOHAIBHBIX BO3MOKHOCTEH. AJanTalliio 3TOTO BUAa MOKHO PAaCIIEHHBAThH KaK CTPYKTYPHO-
(YHKIHOHATBHYIO.

Structural and functional features of the epilithic lichen Parmelia saxatilis (L.) Ach. on the White Sea
coast (Republic of Karelia)
Bobko A.* Sonina A.

Petrozavodsk State University, Department of Botany and Plant Physiology, Petrozavodsk
* e-mail: bobko.2001@list.ru

The paper presents an anatomical and physiological analysis of the epilithic lichen Parmelia saxatilis (L.). A
structural-functional adaptation of the species was identified on the basis of the ANOVA and correlation analyze.
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Peculiarities of the leaf epidermis of the facultative halophyte Lathyrus maritimus s. I.
Gudkova K.

Petrozavodsk State University, Department of Botany and Physiology of Plants, Petrozavodsk
e-mail: blumks@yandex.ru

We studied peculiarities of leaf epidermis of Lathyrus maritimus s.l. growing on the coast of Lake Onega and the
White Sea. The analysis of herbarium specimens of PZV was carried out. A map of L. aleuticus and L. maritimus
distribution in Karelia was made. The leaf epidermis of these species differs in the number of stomata, cell shape, and the
presence of trichomes.

The purpose of the work is to show the influence of growth conditions (in particular, salinity of soil solution) on
the anatomical structure of the leaf epidermis of Lathyrus maritimus s.I. Research objectives were: (1) to analyze the
herbarium specimens in the PZV herbarium; (2) to describe the structure of the epidermis; (3) to compare epidermal
structure of plants from different habitats. Lathyrus maritimus s. 1. is a perennial herbaceous plant in the family Fabaceae.

Plant material for the anatomical study was collected in the summer of 2021 on the shore of Lake Onega in
Petrozavodsk near Sainavolok and on the coast of the White Sea near the village of Rastnavolok. Plant material was fixed
with 80% ethanol. Epidermal structure was studied by Pollachi method and the presence of trichomes and stomata on the
upper and lower sides of the leaf was determined in 30 replications. Herbarium specimens from the PZV herbarium were
analyzed; all herbarium specimens were examined under a binocular microscope. A database of herbarium specimens
was compiled.

Analysis of herbarium specimens showed that 26 specimens of Lathyrus aleuticus (Greene) Pobed. and 17
specimens of Lathyrus maritimus (L.) Bigel. collected from 1925 to 1995 are stored in the PZV herbarium. Trichomes
were found only in specimens of Lathyrus aleuticus. Based on herbarium data, a distribution map on the territory of
Karelia is compiled. Anatomical studies of leaf epidermis showed that plant material collected on the White Sea coast
belongs to the species Lathyrus aleuticus, and plant material collected on the shore of Lake Onega belongs to the species
Lathyrus maritimus.

Epidermal features such as the density of stomata, shape of epidermal cells, and the presence of trichomes can be
taxonomic features (Mazaheri R., 2016). The leaf epidermis of the Lathyrus maritimus differs from that of the Lathyrus
aleuticus in the number of stomata per unit area, the shape of epidermal cells, and the presence of trichomes. The lower
number of stomata in the Lathyrus aleuticus may be related to the presence of salinity on the White Sea coast.

This work was supported by the State Assignment Project of the Ministry of Science and Higher Education of the
Russian Federation (Project No. 0752-2020-0007).

58



JAuHamuka conep:kanus GpeHOTbHBIX MeTa00JMTOB B KJIETKAX JUTOPAIbHOI BOAOPOCIH
Pelvetia canaliculata B TedeHue NPUJIMBHOTO ITUKJIA
Hcnamosa P.T.'* 3amsmruna E.B.!, I’ VIK EN' Suvwun HA., bupremaiiep K.?, Tapaxosckas EP'3

! CankT-IleTepOyprekuii rocy JapCTBEHHBINH YHUBEPCUTET, Kadeapa (GU3HONOTHH ¥ OUOXMMHH pacTeHui, CaHKT-
[MetepOypr

2 Yuusepcurer Jleiinuura, pakyabTeT XuMUU ¥ MUHEpasioruu, Jleinmur, [epmManus

3 UucrutyT 06meii reneruxn um. H.U. Basunosa PAH, Canxr-IletepOyprekuit Gpunnan, Cankr-ITetepOypr

* e-mail: renatula.isl@mail.ru

OCO0EHHOCTBIO KM3HEHHOH CTpaTernu psja OypbIX BOJOPOCIEH SBIISIETCS CyLIECTBOBAaHHE B NPWIMBHOI 30HE,
IJIC OHH TOJIBEPTalOTCsS HEXapaKTEPHBIM JUIS OONBIIMHCTBA BOJOPOCIEH CTPECCOBBIM BO3ACHCTBUAM: MEPUOJMUECKOMY
HCCYIICHUIO, BO3CHCTBUIO COMTHEUHON paaWaliiil W Pe3KNX KoJieOaHUi TeMuepaTypsl OKpyXaromei cpensl. OnuH u3
CaMBIX IKCTPEMAaJIbHBIX OMOTOIIOB YCIIECIIHO OCBOMIIA OOWTAaTEIbHAIIA BepXHeH mmrtopanu Pelvetia canaliculata, Xn3Hb
KOTOpPOH NPOTEKaeT Ha CKAJHCTBIX Oeperax Mopel M OKEaHOB M 3aBUCHT OT aMIUIMTYIbl MpwinBoB. OCBOMB TakoH
CIIOKHBIM 11 0OnMTaHUsI OMOTOII, TEIbBElHsl BeIpaboTana ps OMOXMMHYECKHMX aaNTalii, BKIIOYAs UKIMIECKHAE
N3MEHEHHS CO/IEPXKAHNUS B KJIETKaX Pa3HbIX IPYHII IEPBUYHBIX U BTOPUYHBIX MeTa00auTOB. OHOM U3 KITFOYEBBIX TPy
BTOPUYHBIX METa00JIUTOB OypBIX BOJOPOCIHEH SBISAIOTCS (DEHONBHBIE COEIMHEHMS, M3BECTHbIE KaK aHTHOKCHJIAHTHI,
(OTONPOTEKTOPBI, TMPUPOAHBIE NECTHLWABI M IEPCHEKTUBHBIE COEIUHEHHs JUIl IOJy4deHus 3} EeKTHBHBIX
JICKAPCTBCHHBIX MpenapaToB. Psj peHONbHBIX META00IUTOB 00J1a1aeT AHTUMUKPOOHOW U (DYHTUIMIHON aKTUBHOCTHIO,
YTO SIBJSIETCSI BEChbMa WHTPUTYIOIIUM (DakToM, y4uThIBas TO, 4To P. canaliculata mpencraBieHa HCKIIOYUTEIBHO
CUMOHOTHYECKUMHU (OpPMaMH, KUBYIIMMH B TECHOH acCOLMAIUU C SHAOPHUTHBIMH TpHOaMHu.

Llenb MAHHOTO HCCIIEOBAHUS COCTOSUIA B BBISIBICHWH JUHAMHMKH COJEPXaHUS (DEHONBHBIX METabOJUTOB
P. canaliculata B Teuenne npwimBHOTO 1MKA. [1s 3TOrO Ha ceBepHbIX Oeperax o. Cpennuii Keperckoro apxunenara,
Ha YeTHIPEX IOCIEJOBATEIbHBIX KOHTPOJBHBIX TOYKAX CH3MTMHHBIX M (Pa30BBIX NPHIMBOB OBUIM COOpaHBI TaJIOMBI
MeNbBENH JUI MCCIIEIOBAaHMsI OOIIero cojepskaHusl ()eHOJBHBIX COSAMHEHUH, a Taikke 12 OTAeNbHBIX METabOoINTOB
(heHOIBHOM PUPOIBL.

Pe3ynpraThl mokasany, 4TO BCE MPOAHAIM3HPOBAHHBIC COCAMHEHUS MOXKHO DPAa3JelUTh Ha TPHU TPYIIIBI, B
3aBUCHMOCTH OT TOTO, Ha Kakoi (pa3e MPUIMBHOTO LIUKJIA OHM HAKAIJIMBAIOTCS B KJIETKaX BOIOPOCIH. MeTabouThl,
HAaKaIUIMBAIOIIUECs Ha OCYIIKe, IPEJCTaBIeHbl (UTOropMOHaMHU, OOECIEUYNBAIONIMMH CTPECCOYCTOHYMBOCTD
(canuumioBast KUCIOTa), aHTHOKcUIaHTaMu (B-, A- U 8-Toko(depobl, OOIBIIMHCTBO (HIOPOTAHHUHOB) M (DYHTUIIMAAMHU
(mutpetOyTnindenoin). HakamnmmBaromiiecs moJ BOXOW COCITUHEHHUS SABISIIOTCA YYaCTHHKAMH MPOIECCOB OMOCHHTE3a
TOKO(EposIoB (TOMOTEHTH3HHOBAsI KHCJIOTA), aJUISIOXUMHYECKUMH areHTaMu (ITHPOrajiioi) U MPOJLYyKTaMH OKHUCIICHHUS
(EHONBHBIX AHTHOKCHIAHTOB (TeTparuApoKcuOeH30id). JIWImb TpW W3 HCCIIEAOBAHHBIX (DEHOJBHBIX METa0OJIMTOB
(pnopormonmHOBas KHCIOTA, AUQIIOPETON M O-TOKO(EpOJ) HE IOKa3aJd SIPKO BBHIPRKEHHOW 3aBHCHMOCTH OT (a3
TIPUJINBA.

IIpoexm svinonnsemcs npu noooepicke PH® (epanm Ne 22-24-20039) u CLI6H® (Coenawenue Ne 35/2022).

Dynamics of the content of phenolic metabolites in the cells of the intertidal alga
Pelvetia canaliculata during the tidal cycle
Islamova R.'*, Zamyatkina E.!, Gulk E.", Yanshin N.", Birkemeyer c? Tarakhovskaya E. L3

!Saint Petersburg University, Department of Plant Physiology and Biochemistry, Saint Petersburg
2 Leipzig University, Faculty of Chemistry and Mineralogy, Leipzig, Germany

3 Vavilov Institute of General Genetics of RAS, Saint Petersburg Branch, Saint Petersburg

* e-mail: renatula.isl@mail.ru

Intertidal brown alga Pelvetia canaliculata accumulates certain phenolic metabolites during the different phases

of the tidal cycle. Antioxidants and fungicides are accumulated during the low tide phase. The contents of phenolic
oxidation products and components of biosynthetic pathways increase under water, during the high tide.
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Oco0eHHOCTH OMOXMMHYECKOT0 COCTaBa KiIeTOK Vertebrata fucoides, pacnoyioxeHHbIX
B Pa3HBIX 30HaX TAJNIOMa BOJOPOC/IH
Conosvesa C.B."* Snowun HA., Tapaxoeckas E.P. L2
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KpacHast makpodutHas Bogopocib Vertebrata ficoides — tunnaHblil npeacTaBuTelb nopsaka Ceramiales, yacto
BCTPEYAIOLIMICS B CyOIMTOPAIIN U HIDKHEH JIUTOPAJIM CeBepHBIX Mopeil. [1o TaHHBIM aHATOMUYECKHUX M IIUTOJIOTHIECKUX
HCCJIEJOBAaHHH, B TETEPOTPUXATBEHOM TOJUCH(OHHOM TAIJIOME 3TOM BOJOPOCIN HAOIIOAASTCS YETKOE PA3InuUe MEXIY
KJIETKAMH, PACIOJIOKEHHBIMH B Pa3HBIX 30HaX. AMUKaIbHAs KJIETKA TAIUIOMa UMEET HeOOJBIIONH pasMep U COACPIKHUT
OIIHO moJjHIUIonHOe sipo. OHa JaeT Havajio KieTkaM-cH(poHaM, (OPMHUPOBAHHE M POCT KOTOPBIX COMPOBOXKAACTCS
MPOTPECCUPYIONIMM YBEIHUCHUEM KOJMYECTBA SIIEp M CHIKCHHEM IUIOMIHOCTH KaXI0r0 WHIMBHIYAJILHOTO SIIpa.
Takum 00pa3oM, B OCHOBAaHHMH TajJlOMa HAXOJSTCS OYEHb KPYIMHbBIC KICTKH, COJAEpXaliue OOJbIIOE KOIUYECTBO
FalUION/IHBIX WM JMIUIOMIHBIX siep. Llenbio naHHOW paboThl SBJISETCS HM3YYEHHE 3aBHCHMOCTH OMOXHMHYECKOTO
cocTaBa KIETOK V. fucoides OT MX HUTOJOTMYECKUX XapaKTEPUCTHK M olpejiesieHne (yHKIUOHAIBHON ClielMaIn3aiui
30H TaJUIOMa HA OCHOBE JaHHOMH B3aUMOCBSI3H.

Jlnst u3ydeHuss OMOXMMHYECKUX IapaMeTpoB TaJUIOM BOJOPOCIHM ObUI pa3jelieH Ha TPU 30HBI: alHMKaJIbHYIO,
LEHTPAIBHYIO U 0a3alibHyl0. B kaxoit 30He OBUIO HCCIIEOBAHO CO/epkKaHue Oenka, yriieBoJ0B, (POTOCHHTETHIECKUX
MUTMEHTOB M ()EHOJIBHBIX COSIMHEHHH.

30HBI TAJUIOMA CYLIECTBEHHO Pa3IMYaIMCh 110 BCEM HCCIIEIOBAHHBIM TapaMeTpaM. YTIIEBO/Ibl IPEUMYILECTBEHHO
HAKAIUIMBAIOTCSA B IEHTpaibHON 30He. OOmiee cojiepikanue Oellka MaKCUMAaJbHO B 0a3ajbHBIX KIIETKAX TaioMa U
MUHUMAJbHO — B alUKalbHOM 30He. OIHAKO, JJIS ATUKATBHOM 30HbI XapaKTEPHO OTHOCUTENLHO BBICOKOE COJICPIKaHHE
MeTabOJMYECKH aKTUBHOTO PacTBOPUMOTO Oerka (65% ot o0riero KoinmdecTsa), B TO BpeMsl Kak B 0a3abHBIX KIETKaX
Ha JIOJIO 3TOHM (pakumu Oenka mpuxomutcs Bcero 26% otT obmero comepxkaHus. DOTOCHHTETHYECKHE MUTMEHTHI
(xmopomIT @ U KApOTUHOW[BI) TAK)KE MPEHMYIIECTBEHHO COCPEJOTOYCHBI B aMUKANbHON 30HE V. fucoides, a B
OCTaJIbHBIX YaCTSAX TAJUIOMa UX COAEPIKAHUE MOHIKEHO. DTO MOXKHO OOBSICHUTh YCIOBHSMH MPOTEKaHHs (OTOCUHTE3A:
MMEHHO B BEpPXHEH YacTH BOJOPOCIH, HAaXOAsIIeHcs ONMkKe K CBETY, 3TOT MpOLECC MIET akTHBHee. PasHooOpa3Hbie
(eHOoNMbHBIE COCTUHEHMsI, CHeIM(PUUEeCKre BTOPUIHBIE METa0O0IUTHl V. fucoides, Takxke pacrnpeneieHbl MO TauIoMy
HEpaBHOMEPHO: HX COJiep)KaHHe MAKCHMAaJIbHO B aNHMKaJbHOW 30HE M IOCTEIIEHHO CHWXKACTCSl MO HANpPABJICHUIO K
OCHOB2HHMIO TAJUIOMA. YUUTBIBAsi TOKCHYHOCTD 3THX COEIMHEHHI, MOXKHO MPE/IIOJIOKHTh, YTO X HAIMYUE CIIOCOOCTBYET
XMMHUYECKO#1 3aIIUTe BOJOPOCIH OT SMU(PHUTOB U MATOTeHHBIX MUKPOOPIaHU3MOB.

[MoxydeHHbIe aHHBIEC MTO3BOJISIOT IPUHTH K 3aKIIIOUEHHIO, UTO B TaJuloMe V. fucoides Hanbonee MeTabOINIECKH
aKTUBHOW YaCTBhIO SIBJSICTCS alMKajdbHAs 30HA C IOJUIUIOMIHBIMH KJIETKaMH, ¥ MMEHHO TaM Hamboyee aKTHBHO
npoTeKaeT 0oJblasi YacTh OMOCUHTETHYECKUX HpOIieccoB. UTOOBI JTydliie MOHATh (PYHKIMOHAIBHYIO CHEIHUATU3AINIO
KIeTok V. fucoides, B Xo/ie AaNbHEHIINX HCCICIOBAHUN Mbl PACCMOTPUM pacrhpeieieHue JAPYruX MeTa0OJIUTOB MO
TAJIIOMY BOJIOPOCIIH.

Ilpoexm svinoansiemes npu noooepocxke PH®D (epanm Ne 22-24-20039) u CIIoH® (Coenawenue Ne 35/2022).

Specificity of the biochemical composition of Vertebrata fucoides cells located in different zones
of the algal thallus
Soloveva S.'* Yanshin N.!, T arakhovskaya E!?

! Saint Petersburg University, Department of Plant Physiology and Biochemistry, Saint Petersburg
2 Vavilov Institute of General Genetics of RAS, Saint Petersburg Branch, Saint Petersburg
* e-mail: sonyasoloveva79702@gmail.com

Thalli of Vertebrata fucoides are characterized by specific intra-thallus distribution of proteins, carbohydrates,

photosynthetic pigments, and secondary phenolic metabolites. Soluble proteins, pigments, and phenolics are preferentially
accumulated in the highly polyploid apical cells thus implying their enhanced metabolic activity and chemical protection.
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HN3meHeHne 0MOXHUMHYECKOT0 COCTABA MOPCKHX KPACHBIX BoAOpocJeii npu cHn:xeHuu pH Boabl
Suvwun H.A.'* 3amsmxuna E.B., Tapaxoeckas E.P. L2

! CankT-IleTepOyprekuii rocy apCTBEHHBINH YHUBEPCUTET, Kadeapa (U3HONOTHH ¥ OUOXMMHH pacTeHui, CaHKT-
[MetepOypr

2 UucrutyT o6meii renerukn um. H.U. Basunosa PAH, Canxr-IletepGyprekuit gpunuan, Cankr-ITetepOypr

* e-mail: kolyal256(@gmail.com

OpHuM U3 Hanboee KPUTUYHBIX OCIIEICTBUI N3MEHEHHS KiMMaTa 3eMIIH, TPOUCXO/ISIIET0 B HACTOSIIEE BPEMsI
U TIPOTHO3MPYEMOTO B OyIyIneM, SIBISIETCS 3aKHCIeHHE MHpPOBOrO OKeaHa. B cBA3M C 3THM IpHOOpPETaOT OCOOBIH
MHTEPEC UCCIeI0BaHNA (PH3HOJIOTHIECKNX U OMOXUMHIECKUX aJanTaluii MOPCKUX OPTaHN3MOB K CHIDKEHUIO pH BOJIBI.

Ilenpro naHHON pa®OTHI SBMIOCH MCCIEIOBAaHME M3MEHEHHS OMOXMMHYECKOTO COCTaBa JIBYX BHAOB KPACHBIX
Bojopociie mpu cHmxeHHH pH Boxel. OOBEKTaMH HCCIECIOBAaHMS CIY)KWIN NPEICTAaBUTENHN IBYX IOPSAKOB Kiacca
Florideophyceae: Coccotylus brodiei (Gigartinales) u Phycodrys rubens (Ceramiales)— cyOauropanbHbie,
OTHOCHTENBEHO TITyOOoKOBOAHBIE BUABL. O0e Bomopociu ObLTH coOpaHbl B MpHOpexHOit 30He bemoro Mops. B Teuenne
CeMH CYTOK TaJUIOMBI BOAOPOCIEH HMHKyOHpOBaIM B BOJAE C TUINHUYHBIM Juid bemoro mopst 3HauenueMm pH (7,9) u
noHrkeHHbIM pH (6,9 1 5,9), nocie yero ucciea0Bau MX OMOXHUMHUYECKHN COCTaB.

[TomyuyeHHBIE pe3yabTaThl MOKA3BIBAIOT, YTO B OMOXMMHUYECKOM COCTaBE KJIETOK 00enX BOAOPOCIHEH IPOUCXOIIT
3HAUUTEJIbHBIC U3MEHEHHMS, TaXKe 33 TaKOH HEMPOJOIDKUTENILHBIN MepUo SKCIO3UIMH, KaK CeMb CYTOK. B Tammomax
obenx BoOJOpOCIeld Ipu MOHMWKeHHH pH BOIBI MOBBIIIAIOCH COAEpIKAHUE (QOTOCHHTETUUECKHX MHTMEHTOB
¢ukoOmnHOB. VHTepecHbIM Kaxkercs, uTo mpu cHikeHud pH Bomsl B Tamomax C. brodiei MpOUCXOIHMIO TaKKe
HaKOIUICHHE XJIOPO(HILIa «a», B TO BPeMs Kak KIETKU P. rubens, HAIPOTHUB, TEPSUIN 3TOT MMTMEHT. B Tarutomax P. rubens
IIPU MaKCHMaJbHOM CHIDKCHHHM PH BOJBI B HECKOJIBKO pa3 BO3pacTajio COJEpKaHHE IIEPOKCHAA BOJIOPOAA, HYTO
CBUJICTENBCTBYET O TOM, YTO BOJOPOCIH HAaXOAMIACh B COCTOSIHUM (PH3MOJIOTMYECKOro cTpecca. Tarke B KIETKax
(uKoApHCa POUCXOUIIO CHIKEHHE COIEp>KaHMs BTOPUYHBIX (DEHONBHBIX META0OJIMTOB, YTO SIBISIETCS IOKa3aTesleM
MHrUOMpOBaHNs OMOCHHTETHYECKUX nponeccoB. B kirerkax C. brodiei momoOHBIX peakuuii He HaOI0AAI0Ch, YTO MOXKET
TOBOPHTH O OOJIBIIEH YCTOMYMBOCTH STOTO BUAA K JTaHHOMY (DaKTopy.

[TomyueHHbIE pe3yNbTaThl IIO3BOJISIOT IPUHUTH K BEIBOY, YTO Pa3HbIe peakinu Ha cHibkeHue pH Boasl y C. brodiei
u P. rubens, pu CXOAHBIX KOJOTUUECKUX MPEANOYTECHHUSIX JAHHBIX BHJOB, MOTYT OBITH CBSI3aHBI C OMOXMMHUYECKHUMU
0COOCHHOCTSIMH Pa3IMYHBIX CHCTeMAaTH4ecKuX rpymm kiaacca Florideophyceae.

IIpoexm evinoansemcs npu noodepaicke PODU (epanm Ne 20-04-00944).

Alteration of the biochemical composition of marine red algae induced by reduction of the seawater
pH value
Yanshin N."'*, Zamyatkina E. T arakhovskaya E1?

! Saint Petersburg University, Department of Plant Physiology and Biochemistry, Saint Petersburg
2 Vavilov Institute of General Genetics of RAS, Saint Petersburg Branch, Saint Petersburg
* e-mail: kolyal256(@gmail.com

Reduction of the pH value of seawater induced changes in content of photosynthetic pigments, phenolic
compounds, and reactive oxygen species in two red algae representing different orders of Florideophyceae. Gigartinalean
alga Coccotylus brodiei showed higher resistance to water acidification, compared to the ceramialean species Phycodrys
rubens.
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XapakTepucTuka 31apu4ecKux (aKTOPOB PACTUTEIbHOCTH KAK KOMIIOHEHT Tu(depeHIMannn
MecTo00UuTaHuii BocTouHOoeBponeiickux TyHap (M. Kocrsanoii Hoc, Henenkuii 3anoBeqHux)

Kapconosa J[.J1.*, bunas H.A.

Boranmaeckuit nactutyT uM. B.JI. Komaposa PAH, Cankr-IletepOypr
* e-mail: dariakarson@gmail.com

HauGonee 3¢ ¢heKTHBHBIM IIOIX0J0M ISl COXpaHEHHs] OMOpa3HOOOpa3us SBISIETCS MOHUTOPUHI COCTOSHHS
MecrooOuTaHuii BuaoB. [lokazarenu IMOYB OINPEAEIAIOT XapaKTep PACTHTENBHOCTH, IOITOMY HCCIENOBaHHE HX
B3aMMHOTO BIIUSTHHS C XapaKTEPUCTUKAMH PACTUTEIIHHBIX COOOIIECTB SIBISICTCS aKTyalIbHOM 3a1a4ei.

Hamy Obutn BBITIOJIHEHBI MCCIIEOBaHMs [TOKa3aTelel IMOYB W pacTHTENLHOCTH B paiione M. Kocrsnoit Hoc c
LIENTBI0 YCTAaHOBJICHUS B3aUMOCBSI3H U NANbHEHIIIEH XapaKTepUCTHKA MECTOOOUTAHNH BOCTOYHOCBPOIIEHCKUX TYHIIP.

[TonHbIe TEOOOTAaHMYECKHE ONHMCAHUS KIACCH(QHULIUPOBAHBI B COOTBETCTBHH C 9KOJOrO-(GIOPHUCTHIECKOM
knaccupukanueit bpayn-brnanke. I[IpoOsI MOYBEI 0TOMPANIN U3 TYMYCOBBIX TOPH30HTOB. JIabopaTOPHEIIT aHAII3 BKITFOYAI
OIpe/ieNieHue KHCIIOTHOCTH M cojepxaHus opranmdeckoro yriepona (Copr) METOAOM ONPENENeHUS IOTEpH IpH
npoxanuBanuu (TIITIT).

[IperMyIiecTBEHHBIH THII PACTHTEIBHOCTH — KyCTaPHUYKOBO-JIMIIAHHUKOBEIE TYHIpPHI, W cOOOIIeCTBa Ha
CKJIOHAX BOJIOpa3/eibHBIX Ipsj kiacca Loiseleurio procumbentis—Vaccinietea Eggler ex Schubert 1960; xapaktepHbie
MPHUO3CPHBIC U TIOMMCHHBIC MOHMKCHHUS, C HBHAKOBBIMU coolImecTBaMu (mopsanok Polemonio acutiflorum—Salicetalia
glaucae Lavrinenko et Kochergina 2022). Mexay XOopomio IpeHHPOBaHHBIMH JIMIIAHHUKOBBIMU TYHApPaMH H
MIPUO3EPHBIMHU JCTPECCUSIMH PACIIPOCTPAHEHbI NEPEXOAHBIE MOJ0KEHHU ¢ OyrpucTO-3alaJUHHBIMH KOMIUICKCAMHU U3
COO0OIIECTB IBYX CHHTAKCOHOB: Kitacc Oxycocco-Sphagnetea Br.-Bl. et R. Tx. 1943 Ha moBepXHOCTH MEP3IIBIX TOPDSHBIX
Oyrpos, u knacc Scheuchzerio—Caricetea nigrae (Nordh. 1936) Tx. 1937 — B TOISIX MKy HUMHU.

B pesymerare mampHeWmiero TaOMMYHOTO aHANKM3a OomHMCaHUK (41) pacTHTENbHOCTH TpPEIBAPUTEIHHO OBLIH
HACHTUPHUIHUPOBAHBL: 1) COOOIIECTBA B YCIOBHAX XOPOIIETO ApeHaxa Ha caboKucIbIX (pHep. = 5,65) moa3omax ¢ HU3KUM
conepxkaareM Copr B TYMYCOBOM TOPH30HTE TO4YB, B cpemHeM 5,4% (IMOA301bI WLTIOBHAIHHO-KEIE3HUCTHIE): acc.
Loiseleurio—Diapensietum (Loiseleuria procumbens, Gymnomitrion coralloides, Diapensia lapponica, Armeria scabra);
acc. Empetro hermaphroditi-Salicetum nummulariae Bap. Betula nana (Betula nana, Arctous alpina, Empetrum
hermaphroditum, Ledum decumbens, Vaccinium vitis-idaea, Carex arctisibirica); 2) coo0IllecTBa Ha aJUTFOBHATBHBIX
JIEpHOBO-TJIEEBATHIX, -CJa0OrieeBaThIX MOYBAX, OTIMYAIOIIMXCS HEHTpanbHO# peakuuedd (pHep. = 6,72) n 06nbIIMM
conepxxanneM Copr.p = 19,4%, uro oTpaxkeHo B Oojee Goratom QuopucTudeckoM cocrtase: acc. Chamaepericlymeno
suecici—Salicetum glaucae Bap. Equisetum palustre (Salix glauca, S. lanata, S. phylicifolia); 3) cooOmecta Ha
MEJIKOOYTPUCTBIX TOP(SIHUKAX, B CHIPBIX TOISX (OJUTOTPOdHBIE M 9yTPOQHBIE NOYBEL, TOP(SIHO-IOAO0YPHI) CO CPETHUM
conepxkanneM Copr = 11,0%; acc. Rubo chamaemori—Dicranetum elongati cyGacc. caricetosum rariflorae (Rubus
chamaemorus, Carex rariflora, Cladonia arbuscula, C. rangiferina, C. stellaris), acc. Carici rariflorae—Sphagnetum
lindbergii Andreev 1932 (Carex rariflora, Sphagnum lindbergii).

HuddepeHnyanys pacTUTEIbHBIX COOOIIECTB OTPAaXKAET BAPHATUBHOCTH BOJHOTO DPEXHUMa M COJEpIKaHUS
OPraHMYeCKOTo BEIIECTBA B 'YMYCOBBIX FTOPHU30HTaX I10YB, XapaKTepH3yst 0OCOOCHHOCTH MECTOOOUTaHUH.

Hccredosanue svinonneno 3a cuem epanma PH® (npoexm Ne20-17-00160) 6 pamxax 2ocydapcmeeHHo20 3a0aHUs
coenacto memamuyeckomy niarny BUH PAH no meme Ne 122041100242-5.

Characteristics of edaphic factors of vegetation as a component of the differentiation of habitats in the
Eastern European tundra (Cape Kostyanoy Nos, Nenets Reserve).
Karsonova D.*, Bilaya N.

Komarov Botanical Institute of RAS, Saint Petersburg
* e-mail: dariakarson@gmail.com

The purpose of our research is to investigate the state of soils and vegetation, in order to understand the relationship
and subsequent characteristics of the habitats of the Eastern European tundra. The key plots are located in the area of
Cape Kostanoy Nos (Nenets Reserve, Korovinskaya Bay (Barents Sea)). The differentiation of plant communities reflects
the variability of the moisture regime and the content of soil organic matter in humus layers which is the key to
characterizing the ecological regime of habitats.
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Genetic structure of the moorland clouded yellow Colias palaeno (Insecta, Lepidoptera, Pieridae)
populations from Northernmost European Russia
Shapoval G."** Shapoval N.?

! Altai State University, Institute of Biology and Biotechnology, Barnaul
2 Zoological Institute of RAS, Department of Karyosystematics, Saint Petersburg
* e-mail: galinakuftina@mail.ru

The genus Colias Fabricus, 1807 (Lepidoptera, Pieridae) is one of the taxonomically challenging groups of
butterflies. It comprises approximately 90 described species, distributed mainly in Holarctic region, with a few species
occurring in the Afrotropical, Oriental and Neotropical biogeographical regions.

During the complex investigation of the Palaearctic Colias, we have studied cases of incongruence between
molecular markers and morphological characters for a number of taxa on a base of approach uniting analysis of multilocus
molecular data and methods of population genetics. Discordance between “phylogenctic entities” revealed by
mitochondrial/nuclear genes and “traditional species” recognized on the basis of morphological characters, ecological
traits and distribution is a quite common phenomenon in modern taxonomic and evolutionary studies. However, the
factors determining such discrepancies have received little attention despite its obvious significance for taxonomy and
evolution.

The most striking example of such incongruence we found in the taxonomically well-studied species Moorland
clouded yellow (Colias palaeno). We sequenced a standard barcoding region (the 658 bp fragment of COI gene) for 2105
specimens that spans the whole species distribution range and use five nuclear gene regions (CAD, EF-1a, GADPH, RPSS,
and wingless) to analyze the genetic structure of this species. Analysis of COI gene revealed presence of five highly
diverged mitochondrial lineages (the genetic distance ranged from 1.5% to 9%, which exceed typical interspecific COI
distances reported for butterflies.). In contrast to this, we have found that Colias palaeno is genetically homogenous with
respect to studied nuclear genes. Thus, the discovered mitochondrial lineages did not correspond neither to the phenotypic
traits, nor to the clustering of nuclear genes.

Comparison of 274 samples from the Extreme North of European Russia (Murmansk Oblast, Vologda Oblast,
Nenets Autonomous Okrug, Yamalo-Nenets Autonomous Okrug, Republic of Komi and Republic of Karelia) with
samples from neighbouring regions and the material collected through the entire distribution range revealed surprisingly
low genetic diversity of the northernmost populations. Thus, phylogenetic analysis recovered only two mitochondrial
lineages out of five found for the species.

Further investigation revealed strong association of the mitochondrial clades with different Wolbachia strains,
supporting the hypothesis that the mito-nuclear discordance resulted from selection on the mitochondrial genome due to
selective sweeps by Wolbachia strains. We conclude that Wolbachia infection has played a key role in the evolution of
mitochondrial genomes of Colias palaeno.

The financial support for this study was provided by the Russian Science Foundation grant No. 22-24-01086.
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MumenoobiBaTeIbHBIN annapat nojauxetbl Pholoe assimilis (Annelida, Sigalionidae)
Saxaporcaesa 11.H.*, JKaoan A.D.

MoCKOBCKHH TOCYIapCTBeHHBIN yHUBepcuTeT uM. M.B. JIoMoHOCOBa, Oroornyeckuii pakynpret, MockBa
* e-mail: zakarzhaevatim@gmail.com

[MumenoOpIBaTeNnbHBIN anmmapar nojiuxer cemeiictBa Sigalionidae cnabo m3ydeH. U3 nurepaTypHBIX JT@HHBIX
W3BECTHO, YTO BCE OHU XUIIHUKH U UCTIONIB3YIOT MYCKYJIbHYIO aKCHAJIbHYIO TJIOTKY C ABYMS ITapaMH YeJFOCTEH JUIs JIOBIN
J00b19u. OueHp Manio MH(OPMALUK O THCTOJIOTHH M YIIBTPACTPYKType MX IJIOTKH M O MEXaHU3Max ee MPOTPaKIUU U
peTpaky. XUMAYECKUH COCTaB YEIOCTeH M3BECTEH TOJBKO /IS OJHOTO BHAa cemeicTBa. Hamra paboTa mocBsmena
M3YYCHHUIO NHIIET00BBATENBHOTO amnmapaTta 0e1oMopcKol moiauxeTsl Pholoe ¢ TIOMOIIBIO CBETOBOM M CKaHMPYIOMICH
3JIEKTPOHHON MHUKPOCKOIINH, KOMITBIOTEPHO TOMOTpa(ui ¥ THCTOJIOTMIECKUX METOZIOB.

I'moTka crmocoOHa BBIBOPaYMBATHCS M BTATHBATHCS BHYTPH TENa, IIEC 3aHUMAET MPOCTPAHCTBO JIO JIECATOTO
cermenTa. OHa npezcTaBisieT co00H CIUTIOMEHHBINH OPCO-BEHTPAILHO MBIMICYHBIH HUIMHAP B IUIMHY okoio 1 mm. Ha
JVCTAIbHOM KOHIIC BBIBEPHYTOM TTIOTKH PACHONIOKEHBI 18 KPYNHBIX TEPMHHAIBHBIX MAMMUT U YETIOCTH. YemocTHON
anmapaT COCTOMT M3 JBYX Iap YeNtocTel, IpH 3TOM KaxkJas napa o0pasyeT equHYI0 (YHKIHOHAIBHYIO CTPYKTYpY (B
BBIBEPHYTOM COCTOSIHUH IJIOTKH [ JOpCaJIbHYIO M BEHTpaJIbHYI0 napy). Kaxas 4enocTh COCTOUT U3 TpexX yacTeii: 3y0,
KpbUIO | Teno. OyHKImeit 3y0a sIBIsieTcs 3aXBaT 100bIUM, B HEM MPOXO/HUT YEIIOCTHOM KaHal JUIsl BBIJCIICHUS CEKpeTa
MPCANOJIOKUTECIBHO AOOBUTBIX XKEJIC3. (DyHKI_[I/IOHaHBHaH POJib Kpbllla U TCJIa HEU3BCCTHA, BEPOATHO, OHU ABJIAIOTCA
OINOPHBIMHU CTPYKTypamu ajst 3yda. Kpome Toro, Ha MeuaabHOM OBEPXHOCTH Kpblla paconararTcs sxenesbl. Kaxaas
YeNIOCTh ACCOLMUPOBAaHA C OJHOM JKelIe30d, copa3MepHOH CBOOOJHOMY Kpaio Kpbula uemrocTH. KaHam ixenesbl
MPEANOJIOKUTEIILHO HAYMHACTCA B MECTE MEPECCECUCHU KPbLJIa U TE€JIa C BHyTpeHHeﬁ CTOPOHBI U BEIXOIUT HA IMMOBEPXHOCTH
Ha KOHUYUKE 3y0a.

HccnenoBaHne XUMHYECKOTO COCTaBa YENIOCTEH MOKA3allo0, 4TO 4emocTH Pholoe cOCTOST U3 CKIEpONpPOTEHIOB,
OHM HE MHHEPAIN30BaHBI, TO €CTh HE COAEpKAT KapOOHAaTa KaublWs WIM COSOMHEHHAX JIPYyTMX MeETauioB. B HHX
oOHapy’keH, BEpOsATHO, CBSI3aHHBIN ¢ Oenkamu ioa. Ero ¢yHKIms moka HesicHa.

IMomydeHHbIE TaHHBIE O THCTOJIOTUYECKOM CTPOCHUH TIIOTKH Ha JaHHBIM MOMEHT 00pabOTaHbI HE MOJHOCTHIO, HO
MOXHO CKa3aTb, YTO IJIOTKA CBS3aHHA C TJIOTOYHOM CYMKOH ITydKaMH pPaJHaIbHBIX BOJOKOH, CHApPYXXH ITOKpPHITa
KyTHKYJIOH, €€ CTeHKa 00pa30BaHa MOITHBIMH CJIOSIMU paJHalIbHBIX U MPOAOJIBHBIX MBIIII. FIMeeTcst KpyroBast MbIIIIA B
OCHOBaHMH IJIOTOYHBIX MaNWLl, OHA, BEPOSITHO, SBJISETCS CHUHKTEPOM, MPENSITCTBYIOIUM TT0Tepe 100buu. B riorke
BBIJICTISIETCSI /IBa THIIA XKEJIE3UCTHIX 00pa30BaHMUil, IEPBBIN CBA3aH C TEPMUHAJIBHBIMU HAlTWIUIAMH TJIOTKH H, BEPOSITHO,
OTBCYACT 3a CCKPCUMIO CJIM3U B HUX; BTOpOﬁ aACCOIMMPOBAH € YCIIIOCTAMU, U NPECATIOJIOKUTCIIBHO, BBIACIIACT ﬂ,ﬂOBl/ITblﬂ
CEKpeT.

The feeding apparatus of polychaete Pholoe assimilis (Annelida, Sigalionidae)

Zakarzhaeva P.* Zhadan A.

Lomonosov Moscow State University, Faculty of Biology, Moscow
* e-mail: zakarzhaevatim@gmail.com

This study gives some preliminary results on the structure and functioning of the feeding apparatus of Pholoe
assimilis. The methods of light and scanning electron microscopy, computed tomography and histological sections were
used in the study.
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Oco0ennoctu ctpoenus ponaaounos Haliclystus auricula (Cnidaria: Staurozoa) — HOBBIi B3IJIsI HA
(yHKIMY aire3NOHHBIX OPraHOB
Iompauesa M.M.*, Xabubyruna B.P.

CankT-ITerepOyprckuii Tocy1apcTBEHHBIH YHUBEpPCUTET, Kadenpa 30010run 6ecrio3BoHOUHbIX, CaHKT-IleTepOypr
* e-mail: m.domracheva2000@yandex.ru

Staurozoa — HeOoJIbIIAS IPyTIIIa MOPCKHUX ITPUKPEIUICHHBIX Mey3. X Tesio cocTouT U3 crebenbKa U YalleyKHy C
BOCEMbIO pyKaMu. MHOrue mnpeacTaBUTENM Staurozoa HECYyT BOCEMb POMATIOHIOB — BHUJOU3MEHEHHBIX NEPBUYHBIX
LIynajiel, paclojoXeHHbIX MeXay pykamu. CUMTaercs, YTO €JUHCTBEHHas (YHKLHUS 3THX OPraHOB — BPEMEHHOE
NPUKpEIUICHHE Yallleyku K cyOcTpaty Bo Bpems nepeaBmxkeHus. OJHAKO CyIIECTBYIOT MPEIIOJIOKEHUSI O TOM, YTO
POTIATIONIBI MOTYT BBITIOHSATH PEUENTOPHYIO (QYHKIIHIO.

MBI uccnenoBaiy IeTalu CTpOeHus pomaionnoB Haliclystus auricula ¢ TOMOIIBIO UMMYHOTUCTOXUMHYECKHUX,
TECTOJIOTHYECKUX M AIEKTPOHHOMHKPOCKONMYIECKHX MeTonoB. Pomamounsr H. auricula mmeror Bua O0OOBUIHBIX
CTPYKTYp C MPHUKPETHTENbHOW O0OpO3AKOH HA MUCTAJIbHOM YacTH M COCOUHEHBI C YalledKol HeOONBIION HOXKKOH, B
KOTOPOH MPOXOAUT KaHAIl racTPOBACKYIISIPHOM CHCTEMBI. POmaionab! SBIAIOTCS CIOKHBIME a/IT€3MOHHBIMHI OpTaHAMH,
OoraTelMH HEPBHBIMH H MBIIICYHBIMH 3JEMEHTaMH. [IpHKperuieHne K cyOCTpaTy OCYIIECTBIACTCS KaK 3a CYeT
MYCKYJaTyphl, TaK U IPU MOMOIIM KICHKOIO CEKpeTa, BBIIENAIONIErocs JKENEe3UCTBIMU KJIETKaMU Ha MOBEPXHOCTh
pomanonna. Ha rucromormdeckux cpe3ax M 3JIEKTPOHOTpaMMax yAaeTcs BU3yalU3UpOBaTh TPU THUMA TIpaHyd —
OJTMHOYHBIE MaJ0YKOBHIHBIC CTPYKTYPBI ¥ TPYIIIBI OKPYTJIBIX CTPYKTYP, OJJHU U3 KOTOPBIX OKpaIIMBatoTcs 0a30(uibHO,
a apyrue — auuao¢puiabHo. IlajsodkoBuaHbIE TpaHyibl M 0Oa3o(uiIbHBIE TPaHyJbl, BEPOSITHO, COJCPIKAT KHCIbIE
MYKOIIOJICaXapuabl U y4acTBYIOT B ((OPMHPOBAHUH TJIMKOKAIMKCA. AUUIO(UIBHBIE TPaHyJIbl, 0-BHIUMOMY, UMEIOT
0EJIKOBYIO IPUPOAY U YYACTBYIOT B a[IT€3MOHHOM IIPUKPEIUICHIH PONAIONIOB K CyOCTparTy.

OCHOBHBIE HEpPBHBIC 3JEMEHTHl PONANOWAOB H. auricula BBIABISAIOTCA TPH OKPAIIMBAHWM AHTHTEIAMHU K
FMRFamuny, tyOynuay u HefiporensuHy. FMRFamupeprudeckne KIeTKH OOpa3yloT CIDIETEHHs B 00JacTH
MPUKPETUTENEHON OOPO3IAKH M HOKKU POTANION/IA U COOOIIAIOTCS OTPOCTKAMH C HEPBHBIM KOJBIIOM, MIPOXOISIINM 10
Kparo uvameukud. Takxe ynaercss BusyannsupoBaTb FMRFaMmua-uMMyHOpeakTHBHBIE KIETKH, OTPOCTKM KOTOPBIX
MOIXOAAT K TIIOBEPXHOCTH pomajouaa. [lo-BHANMOMY, O5TH KIETKH SBJISIOTCS pPEUEeNnTOpHBIMH. TyOymimH-
NMMYHOpPEaKTUBHBIE HEPBHBIC O3JIEMEHTHI TOXe OOpa3yloT CKOIUIEHHWS B o00jacTH OOpO3IKM pomnajouna u
kosokanuzytorcss ¢ FMRFamun-uMMyHOpeakTHBHBIME 3JeMEHTaMH. B 00JacTH HOKKM ponajionja TakkKe yAaeTcs
BHU3yaJIU3UPOBATh CKOIUIEHUS TyOyJIHH-UIMMYHOPEAaKTUBHBIX KJIETOK, HO Konokanuzauuu ¢ FMRFamuaepruueckumu
KJIETKaMH He 0OHapyskeHo. [10-BuaAMOMY, 3TH rpyMIlbl KJIETOK YYacTBYIOT B PEryJIS UK pabOThl MyCKYJIATYphl HOXKKH U
MIPUKPENUTENbHON 60po3aku pomanouna. HelpoTeH3MH-MMMYHOPEaKTUBHBIE 3JEMEHTBHl 00pa3yloT CIUIETEHHE B
OCHOBaHMU HOXXKH POMNAJIONJa, OJHAKO OojbIIas UX 4acTh acCOLMHUPOBAHA CO CTEHKOI KaHala racTpoBacKyJISpHON
CHCTEMBI POIANION/IA, YTO MOXET yKa3blBaTh HA WX y4YacTHE B PETYJLIHMH CHHTE3a NHICBAPUTEIHHBIX (PEPMEHTOB U
aJre3UBHOTO CEKpeTa.

[Tomy4yeHHbBIC TaHHBIE YKA3BIBAIOT HA TO, YTO (PYHKIIMOHUPOBAHUE POTIANONIOB H. auricula ocymecTBIsIeTcs Mo
KOHTPOJIEM HECKOJIBKUX MOP(OIOTHUECKH M XMMHUICCKH PA3IMIHBIX TPYIIT HEPBHBIX AJIeMEHTOB. Hanmmane penentopos
CBUJICTEIILCTBYET O TOM, YTO POIAJIOUIBI BBHITOIHIIOT HE TOJNBKO MPUKPEIHUTENBHYI0, HO U PEHENTOPHYIO (YHKIIHIO,
MOJOOHO POMATHSIM APYTUX MEIY3.

Paboma evinonnena c ucnonvzosanuem obopyoosanus PI] CIIOI'Y «Kynvmusupoganue MUKpoOpeanusmos» u
I[KII «Taxcon» 3UH PAH.

Morphological analysis of rhopalioids of Haliclystus auricula (Cnidaria: Staurozoa) — a new look at
the functions of adhesive organs
Domracheva M. *, Khabibulina V.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: m.domracheva2000@yandex.ru

Staurozoa is a group of stalked jellyfishes, which often have adhesive anchors, so-called rhopalioids. It is assumed
that anchors can provide a sensory function. Our research includes morphological analysis of nerve organization in
rhopalioids of Haliclystus auricula using light microscopy, immunohistochemistry and transmission electron microscopy.
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CTpoeHne MyKCKOM NOJTOBOM CHCTEMBI M CTIepMAaTOreHe3 MOPCKoro nayka Phoxichilidium femoratum
(Rathke, 1799) (Pycnogonida)
Ilemposa M.A.*, Bozomonosa E.B.

MoCKOBCKHH TOCYIapCTBeHHBIN yHUBepcuTeT uM. M.B. JIoMoHOCOBa, Onosornyeckuii pakynbpret, MockBa
* e-mail: mashkaromashka225@gmail.com

Mopckue nayku — JIpeBHsISI TPy WICHUCTOHOTHUX. Y MUKHOTOHU NPUMUTHBHOE BHEIIHEE OILIOJIOTBOPEHUE U
BhIpayKeHa 3a00Ta 0 HOTOMCTBE: caMel] BhIHAIIMBAET Kiaaky. [TyOmukanum, mocBsIeHHbIe CTPOSHHUIO MY KCKO! MOJIOBOH
CHCTEMBI M CIIEPMATO30HM0B MUKHOTOHU/I, €IMHUYHBI; [I0JI0BOE MOBEICHHUE IOAPOOHO OMMCAHO BCETo /I IBYX BHIOB.
[Mono6nas mHdopmaums s npencrasureneid Phoxichilidiidae orcyTcTtByer B nuteparype. B nmanHoii paborte Oblia
MIOCTABJICHA 1€ W3YyYUTh CTPOCHHE MYXKCKOH ITOJIOBOW CHCTEMBI, CTPOCHHE M Pa3BUTHE CIIEPMATO30HAO0B MOPCKOTO
nayka Phoxichilidium femoratum (Rathke, 1799) merogamu ructomnorun, TOM, COM u KJICM, npoBecTi HaOIOACHUS
MIOJIOBOTO TIOBEJICHHS B aKBAPHAIBHBIX YCIOBHSIX M HAa OCHOBE IOJIyYCHHBIX JAHHBIX NMPEJIOKHUTH (QYHKIHOHAIBHYIO
MHTEPIIPETALHNIO CTPOCHHS IOJOBOM CHCTEMBI M aCCOLIMMPOBAHHBIX C HEH XKelle3 caMIia, a Takxke Mopdosioruy ramer.

Myxckas monoBast cuctema Ph. femoratum BKiro4daeT B ceOsi ToHamy U kene3bl. CEeMEHHUK UMEET THIIMIHOE IS
IIUKHOTOHUJI CTPOEHHE: COCTOMT M3 U-00pa3HOi TyJOBHINHON 9YacTH, KOTOPas JIOKUT JOPCOJIATEPATBbHO MO 00enM
CTOpOHAM CpPEIHEH KUIIKH, 1 TIeJalIbHBIX OTPOCTKOB, TOXOISIINX J0 CEPEIUHBI BTOPHIX KOKC. Bo 2—4 nmapax XoIuiIbHbIX
HOT Ie/lajlbHble OTPOCTKU CEMEHHHUKA MEPEXOST B CEMSIIPOBOJIBI, KOTOPHIE OTKPBIBAIOTCSI TOHOIIOPAMH C BEHTPaIbHON
CTOPOHBI B JINCTAILHON YacTH BTOPBIX CETMEHTOB XOJMJIBbHBIX HOT. B 11 mape XOIWIbHBIX HOT IeJalibHbIe OTPOCTKH
3aKaHYMBAIOTCS CIIENO, TOHOMOPHI Ha 3TOH mape HOr OTCYTCTBYIOT. CEMEHHHK JIEKHT MEXIy IBYMs JIMCTKaMu
TOPU30HTANBHOM cenThl. CEeMEHHHK M CEeMAINPOBOJBI OKPY’KEHBI KOJBLIEBOM MYCKyJIaTypoil COOCTBEHHOH CTEHKH U
centhl. B ceMAmpoBoa OTKpHIBAETCS ABE TIPYMIBI XKeje3: MPOKCHMallbHble — HENAJIEeKO0 OT Hayaja CeMsIpOBOJA, U
JcTallbHbIe — BOJIM3M TOHONIOPA. BeposTHO, CEKPET 3THX JKele3 CONPOBOXK/IAET BBIACIIEMbIE CAMIIOM T'aMETHI.

CriepMaTonUThl HAa pasHbIX CTaJUsIX Pa3BUTHS PAcIlONIOXKEHBI KIAacTepaMu, 3pejble raMeThl MpeoOsiafaloT B
3aJHAX CErMEHTaX TYJOBHWINA W MeNAIBHBIX OTPOCTKAX. 3penblid crepmaro3oun Ph. femoratum TIOIBYXKCH, WMEET
YIMHEHHYIO TOJIOBKY, THUIHMYHYIO JUIi JKMBOTHBIX C OIUIOJIOTBOPEHHEM B CIHM3HMCTBIX KiIajkax. AKCOHEMa
MOIU(UIMPOBaHHAs: OTCYTCTBYIOT LEHTPAIbHBIE MUKPOTPYOOUuKkn. CriepMaTo30uIbl TAKOTO K€ CTPOSHHS OMHCAHBI Y
JIPYTUX MUKHOTOHK C HEOOJIBIIUMHU KIIaJKAMHU.

Tonbko y camuoB Ph. femoratum umerotcsi OApEHHBIE Kee3bl M JKele3bl SHIEHOCHBIX HOXEK, BEPOSITHO,
CBSI3aHHBIC C peNpoAyKiHel. TpaJuIIMOHHO CYMTANHU, YTO MOCJE CHapuUBaHus camel] GopMHUpYeT KIajKy, CKperuisis
OIJIOIOTBOPEHHBIE AMI[A CEKPeTOM OepeHHbIX kelie3. OHaKo HaIlK HAOJIOJCHNUS 33 «CIAPUBAHUSAMUY» OTPOBEPIraloT
3TO yTBEpXKICHUE: camel] Ph. femoratum He IPUHUMAET y4acThs B GOpMUPOBAHUH Knaaku. OyHKIMs OeIpEeHHbIX Kee3
MIOKa OocTaeTcsl Hem3BeCTHOW. CeKpeT skene3 SHIIEHOCHBIX HOXKEK, MPEAIONIOKUTENbHO, 00/1a1acT OaKTepHLIUAHBIM U
(YHTUIMIHBIM AEHCTBUEM JJIS 3alIUTHI KJIAI0K OT 3apacTaHMs.

The structure of male reproductive system and spermogenesis of a sea spider Phoxichilidium
femoratum (Rathke, 1799) (Pycnogonida)
Petrova M. *, Bogomolova E.

Lomonosov Moscow State University, Faculty of Biology, Moscow
* e-mail: mashkaromashka225@gmail.com

The anatomy and ultrastructure of male reproductive system of a sea spider Phoxichilidium femoratum (Rathke,
1799) are described with histology, TEM, SEM and CLSM. Possible meaning of sperm structure and likely functions of
glands are suggested, basing on observations of mating behavior.
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Hogble nannbie 0 MOP()OTOTHH U MOJIEKYJISAPHO (prstoreHnn npecHoBoHoi ame0bl Cochliopodium
vestitum (Archer, 1871) Archer, 1877 (Amoebozoa, Himatismanida)
Cyprosa A.A."* Kymuwxun H.C.!, Kyopseyes A.A.°, Cuupnos A.B.’

! Cankr-TleTepOyprekuii rocy JapCTBEHHBINH YHUBEPCUTET, Kadeapa 300110TuH 6ecro3BoHouHbIX, CaHkT-ITeTepOypr
2300noruueckuii Uncruryt PAH, taGopatopus KJIETOYHOM W MOJIEKyIsApHOI npoructosioruu, Cankr-IletepOypr
* e-mail: alina.a.surkova.pda@gmail.com

Msbl  mpoBenM  CBETOMHMKPOCKOIIMYECKOE, YJIBTPACTPYKTYpPHOE U MOJIEKYJSIDHOE —HCCIIEJOBaHUE BHJA
Cochliopodium vestitum (Archer, 1871) Archer, 1877 (Amoebozoa, Himatismanida). OToT peakwuii Buj aMme0 ObLIT OTKPBIT
B KOHIIe 19 Beka, oxnako sumb B 2005 rogy ObUT mepeornucal U UCCIeIoBaH METOIaMH TPAHCMHUCCHOHHOMW 3JIE€KTPOHHON
MHUKpOCKOTHH. 3ydeHHBIe HaMH aMeObl OBLTH H30JIMPOBAaHBI U3 BEPXHUX CIIOEB TOHHOTO rpyHTa KymansHoro o3epa Ha
octpoBe Cpemmmit (I'yba UYyma, Kampmamakmickuii 3amimB, bemoe mope) B mrone 2021 roma. Dto TO ke camoe
MecTooOHuTanue, u3 Kotoporo 20 neT Ha3ax OB H30JUPOBAH IITAMM 3TOTO BH/Ia, BIIOCIIEICTBUH H3YUEHHBIH C TOMOIIBIO
ANEKTPOHHOTO MHKPOCKOIIa W O00O3HAUYEHHBIH B KauecTBe HeoTHIa. Ham BIepBbIe yIanoch YCTAaHOBHTH CTaOHMIIBHYIO
KkynbTypy C. vestitum W BBIICHHUTB, YTO OH 0Opa3yeT IUCTHI, paHee HEM3BECTHBIC I ATOTO BUa. I1oTy4eHBl HOBBIE
JAHHBIE O CTPOEHHH YEIIyeK TEeKTyMa STHX aMed C WCIIONBF30BaHHEM CKaHHPYIOMIETO 3JEKTPOHHOTO MHKPOCKOIA.
CexBeHHpOBaHa YaCTHYHAS [IOCJIEIOBATENILHOCTh T'€Ha IUTOXPOMOKCHIa3bl 3TOro Buaa. Ee duioreneTnyeckuit ananus
nokasbiBaeT, 4To C. vestitum BXOIUT B COCTaB OJHON M3 SBOJIOIMOHHBIX BeTBeH B mpeaenax poma Cochliopodium,
NPEACTABUTENN KOTOPOW OTIMYAIOTCS OOIIMMH JETATSIMUA CTPOCHUS 4ellyeK TekTyma. V3 paHee onmMcaHHBIX BHIOB B
cocrag 31oii BeTBH BxomaT C. spiniferum u C. kieliense.

Hccnedosanue gvinonmneno npu noooepacke epanma PH® 20-14-00195 (peuzonsayus, 21eKmpoHHas MUKPOCKONUSL
U CeKeHUPOBanUe) u 20Cyoapcmeenno2o 3adanus no meme 122031100281-5 (uoenmugpuxayus u ¢punocenemuxa). Ilpu
BbINOIHEHUU PAOOMbl  UCHONL30BAHbL  MEXHUYECKUE BO3MONCHOCMU pecypCHbIX yeHmpos «Kyremusuposanue
MUKpPOOpeanusmosy, «Pazeumue monexynapuvix u xkiemounvlx mexnonoeuuy, «Boruuciumenvuoiti yenmp CII6I'Y» u
«buobanxy nayunoeo napxa CII0I'Y.

New data on the morphology and molecular phylogeny of the freshwater amoeba Cochliopodium
vestitum (Archer, 1871) Archer, 1877 (Amoebozoa, Himatismanida)
Surkova A.A."* Kulishkin N.S.", Kudryavtsev A.A2 Smirnov A.V.!

!'Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute of RAS, Laboratory of Cellular and Molecular Protistology, Saint Petersburg
* e-mail: alina.a.surkova.pda@gmail.com

We carried out a light microscopic, ultrastructural and molecular study of the species Cochliopodium vestitum

(Archer, 1871). The species studied by us was isolated from the typical habitat (Kupalnoye Lake on Sredny Island). The
sequence of the cytochrome oxidase gene was obtained for the first time.
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I'pudb1, acconnnpoBaHHBbIe ¢ MOJYXOPAOBBIM KHIICYHOABIIIAIMM Saccoglossus mereschkowskii
(Wagner, 1885) u3 beJioro mopsi
Koxypruna FO0.A.*, I'pym-I porcumaiino O.A., Escosa O.B.

MockoBckuii rocygapcTBeHHbIN yHIUBepcuTeT M. M.B. JlomonocoBa, MockBa
* e-mail: honey.yulika02@mail.ru

Mopckue TpuObl — 3TO OOJbIIas 3KOJIOTHYECKas IpyInma IJaBHBIM 00pa3oM MHKPOMHIIETOB, MOBCEMECTHO
PaACIpPOCTPAHEHHBIX U BCTYMAIONIMX B PA3JIMYHBIC B3aUMOACHCTBUS C IPEACTABUTEIIMI MOPCKOH (i1opbl U ayHbl. Ux
B3aUMOJICHICTBUE C JKMBOTHBIMH M3Y4Y€HO B HEOOJIBIION CTENEeHH, a B3aUMOOTHOLICHUS C IIOJyXOPAOBBIMHU
KUIIECYHOBIIAIUMH JI0 HACTOSIIET0 BPEMEHH HE UCCIIE0BAIIOCH.

Gary M. King (1986) moka3an WHTHOWTOPHYIO CIIOCOOHOCTH OpoMQeHOa TOMYXOPJOBBIX K ITOAABICHHUIO
MHKPOOHOJIOTHIECKOI aKTHBHOCTH. MBI IPEIITOTIOKIUIH, YTO CIU3b MOXKET TaKKe 3aIUIATh KUIICYHOBIIIAIINX H OT
MOpCKuX TpuboB. B kauecTBe 0OBeKTa AN MCCleAoBaHMS ObUT BEIOpaH Oermomopckuit Saccoglossus mereschkowskii
(Hemichordata, Enteropneusta) (Wagner, 1895).

IlepBerii dTanm wuccienoBaHus Hadancs JjeroM 2021 roma Ha bemoMopckoil OHONOTHYECKOW CTaHIMH
nM. H.A. [lepioBa Gmonorngeckoro dakyiasrera MI'Y um. M.B. JlomonocoBa (BBC MI'Y) m mpomomxmics Ha
ouonorndeckom ¢akynprere MI'Y um. M.B. JlomonocoBa. [l mpoBepKH TUMOTE3bl OBLIM CHEIAHBI TOCEBBI .
mereschkowskii, una 1 MOPCKOHM BOJIbI HA NMUTATEJILHBIE arapu30BaHHbBIE CPe/bl cycllo-arap Ha Mopckoii Boxe (CMB).
Hcnonw3oBaics ni, coOpanHblid BMecTe ¢ S. mereschkowskii, Bona 3abupainack 1mocje oTcTauBaHHs Hila B TEYEHUE CYTOK.
ITo mepe pocta rprOOB OCYLIECTBIISUICS MX OTCEB B UYUCTYIO KyJbTypy. Ilpm mosiBieHnu rpuOOB Ha >KMBOTHBIX
NIPEAIOoJIarajoch CpPaBHUTH BHJIOBOW COCTAB IPUOOB C TAKOBBIM M3 MJIa U MOPCKON BOJBL.

Jlerom 2022 ronma pabora Obula npojospkeHa Takke Ha BBC MI'Y. Beun mpoBesieHBI NOBTOPHBIE ITOCEBBI
S. mereschkowskii 1 CMBIBOB ¢ €ro TIOKPOBOB Ha IMUTATeJIbHBIE arapu3oBaHHble cpeabl CMB, HCKycCTBEHHOE 3apaskeHue
rpubamMu dK3EeMIUIIPOB KUIICYHOABINIANIETO, BCKPBITHE S. mereschkowskii M TOCeB ero BHYTPEHHOCTEH, MpoBepKa
BO3MOHOCTH pOCTa TPUOOB Ha MUTATENBHOMN cpefie Ha OCHOBE S. mereschkowskii, TpoBepka BO3EHCTBHS CITU3U Ha yKe
AMEIONUECST MOpPCKHE TpHOBI, H3yYeHHE MHKOOHMOTHI HOpPOK S. mereschkowskii, w3ydeHHEe TOBEPXHOCTH
S. mereschkowskii ¢ TOMOIIIBIO CKAHUPYIOIIEH ATEKTpOHHON MuKpockonuu (COM, Jeol ISM-7000, SAnoxus).

ITo pe3ynbraTaM 000OMX 3TaroB Ha nocesax S. mereschkowskii TpuObl He OblIM HalineHbl. B moceBax Mopckoit
BOJIBI M WJIa OOHApYKEeHbl MHLEIUAIbHBIE U APOXOIKEBbIe I'PHOBI. Bee MpoMbIThIE B CTEPUIIBHON MOPCKOI Bojie ocodu
S. mereschkowskii okazanuch 1moJBep>KeHbl HCKYCCTBEHHOMY 3apakeHHIO rpubamu. IToceBbl CMBIBOB HOKa3ald, 4TO B
cimm3u S. mereschkowskii HaxoauTCs Malloe KOJIMYECTBO IpHOOB, YTO Koppenupyer c pesyipraramu COM — Ha
MOBEPXHOCTH  S. mereschkowskii OTCYTCTByeT HACTOSIIMH MHLENWH, OJHAKO OBUIM OTMEYEHBI CTPYKTYDHI,
MOP(OJIIOTHYECKH HAIIOMUHAIONIME OaKTepUu M CIopbl rpuOOB. B skcneprMeHTe Npu MoceBe KOJUIEKIUU TPHOOB Ha
YaIIK{ CO CIIU3BI0 BCE KYJIBTYPhI BEIPOCIH.

Ha ocHOBe mONy4YeHHBIX MaHHBIX HEJNB3S CHENATh BBIBOA O TIOATBEPXKICHWM Hammeld rumote3sl. Jis
OKOHYATEBHOTO COTIIACOBAHUS PE3YNbTAaTOB TpeOyeTcs N3ydeHne XUMUIECKOTO COCTaBa CITU3H.

Fungi associated with hemichordate acorn worm Saccoglossus mereschkowskii (Hemichordata,
Enteropneusta) (Wagner, 1895) from the White Sea

Kokurkina J.*, Grum-Grzhimaylo O., Ezhova O.

Lomonosov Moscow State University, Moscow

* e-mail: honey.yulika02@mail.ru

Fungi associated with hemichordate acorn worm Saccoglossus mereschkowskii were studied. Results demonstrate
no fungi were detected on Saccoglossus's inoculations, selected enteropneusts were infected by artificial contamination
of fungi but on media with slime the working collection grew. To clarify data, the chemical composition of slime must
be studied in detail.
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YabTpacTpyKTypa U Ku3HeHHbl HuKI Piridium sociabile (Chrompodellida) — napa3ura
OPIOXOHOT0ro MoJUTIOCKA Buccinum undatum
Ceniox A.0."** Kpemnee I'A.", Kpynenxo J{.FO., Kapnos C.A."*

! Cankr-TleTepOyprekuii rocy JapCcTBEHHBINH YHUBEPCUTET, Kadeapa 300110TuH 6ecro3B0H0uHbIX, CaHkT-ITeTepOypr
2300noruueckuii uacTuTyT PAH, 1aGopaTopus Mo U3y4eHHIo NapasuTHIECKUX Y€PBEN U TPOTUCTOB, CaHKT-
[MetepOypr

* e-mail: aleksey1seluk@gmail.com

Piridium sociabile — 3TO OIHOKJICTOYHBII Mapa3uT, OOMTAIOMIMII B IOJOLIBE HOI'M MOPCKOH TacTPOIOJBI
Buccinum undatum. On 6611 BuepBble oOHapyxeH B 1936 rony B Jlyonunckom 3anuse (Patten, 1936). ABrop onucana Ha
CBETOONTHYECKOM YPOBHE ITOCIEJOBATEIbHBIC ATANBI PA3BUTHA TPOPHIECKOH, MO-BHANMOMY, CTaauy mapasura. OHa
BBIAICHWIJIA, YTO 3apaXKCHHE NMPOUCXOAWT C SHBAPS IO MapT, NP NMPOHUKHOBEHHH B MOJUIIOCKA CKOIUICHHUS MapasuTa
(hOpMHUPYIOT IMCTY HESICHON NMPHUPOABL. BbIxo nmpeamonaraeMbIX pacCceNUTENbHBIX CTaJli, KOTOPBIX aBTOPY HE yJaloCh
HaOJIO1aTh, MPOUCXOAUT K HOsOpro-mekadpro. Pyt Ilarren (Patten, 1936) otnecnma P. sociabile k mm3orperapmHam
(Apicomplexa: Schizogregarina). B nanprefimem padot mo Mopdororun 1 KHU3HEHHOMY HUKITY ITapa3uTa BEIIIOJHEHO HE
OBLITO.

HenaBHo Obwio ycraHoBiieHo, uto P. sociabile otHocutcs k rpynme Chrompodellida, a ero Ommxaiium
poIcTBeHHUKOM siBisieTcst Vitrella brassicoformis (Mathur et al., 2019). 3to BTOpoi#l mpumep mapasuTH3Ma CpPEAH
XPOMIOAECIIN], KOTOpBIE IPEICTaBJICHbl IMPEUMYIIECTBEHHO CBOOOAHOXUBYIIMMH aBToTpodamu (Chromerida) u
xutuaukamu (Colpodellida). Xpomnoaemauap! sBISIOTCS CECTPUHCKOM Tpymnmoil anmst Apicomplexa — 0OJIHMraTHBIX
NapasvToB )KMBOTHBIX. lccieioBaHNE TOHKOTO CTPOSHHMS! KIJIETOK M )KU3HEHHOTO UKJIA P. sociabile MOXeT POJIHUTH CBET
Ha HBOJIIOLIMOHHBIN EPEeX0/] OT aBTOTPODHHU K MAPaA3UTH3MY.

Hamra pabora nmocsiieHa H3y4eHHIO yJIbTPacTpyKTyphl M )KU3HEHHOTO IUKIa P. sociabile. J1yis 3Tor0 MbI coOpanu
3apakeHHBIX MOJUTFOCKOB Ha beiom mope B okpectHocTsix YHB CIIOI'Y «bemomopckas» B okrsiope 2021 u aBrycre
2022 rr., ¥ 3ah)UKCHPOBAIIN NTAapa3nTa JUIS HJICKTPOHHO-MUKPOCKOIINYECKUX M THCTOJIOTHUECKUX UCCIIEIOBAHHH.

[TepBble MOTyYeHHBIE PE3YIIbTATHI 110 yIBTPACTPYKTYPE HUCTHI MOKA3AJIM, YTO BHYTPH HEE MIPOCTPAHCTBO MEKIY
OTIETbHBIMU KJIETKaMH Iapa3uTa 3alloJIHEHO LUTOINIa3MaTHYECKOW Maccoll HesCHO# mpuponsl. Hexoropsle kieTkn
BHYTPU LUCTHl MMEIOT Ha CBOEM IEPEAHEM KOHIE CTPYKTYPY, HAIIOMHHAIOIIYIO KOHOMI, OT KOTOPOH OTXOMST
MHOT'OYHUCIICHHbIE MUKPOTPYOOUKH M TSAHYTCS 1o nepudepun kierku. « KOHOUA» TECHO KOHTAKTHPYET C YIIOMSHYTOW
LUATOIIa3MAaTHYECKON Maccoil, KOTOpOi, BO3MOXHO, U NMUTAIOTCS KJIETKH mNapa3uta. [lokpoB mapasura npejcTaBieH
U1a3MalieMMON U BHYTPEHHUM MEMOpPaHHBIM KOMILJIEKCOM C CYOIeIUTMKYJSIPHBIME MUKPOTpYyOOUuKamMu. Y aercst HailTu
MUKPOTIOpbl. MUTOXOHIPUH UMEIOT TpyOuaThie KpUcThl. Ha HEKOTOPBIX cpe3ax BHJHA BBITAHYTAs, JUIMHON MPUMEPHO
3,5 MKM, JKT'YTHKOTOJOOHas CTPYKTypa, Oepymias Havalo OT HEOONBIIOro YrIyOJIeHHWs B KIETKE, WHOTIAA B
HEMOCPECTBEHHON OJIM30CTH K «KOHOU/IY», OJTHAKO KHHETOCOM HE 0OHapyKEHO.

B nanpHeiimeM miaHUpyeTCs BHIIOIHATH TPEXMEPHYIO PEKOHCTPYKIMIO «KOHOHA», ONPEACINTH €ro (hYHKIHH,
a TaKKe YTOYHHTh BHJOBYIO IPHHAUIC)KHOCTh OEJIOMOPCKHX H30NATOB Piridium cf. sociabile Ha ocHOBe
nocnenosarensHoctu 18S p/IHK.

Paboma noodepocana epanmom PH® Ne 21-74-20089. Bwipascaem b6razodaprocms PMuKT Hayunoeo napka
CIIoI'Y 3a oocmyn u obecneuenue pabom Ha 31eKmpoHHOM Mukpockone JEM 1400.

Ultrastructure and life cycle of Piridium sociabile (Chrompodellida), parasite of Buccinum undatum
Seliuk A.0."?* Kremnev G.A.", Krupenko D. Y. Karpov S.A4.17

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
* e-mail: aleksey1seluk@gmail.com

We investigated ultrastructure of the uninucleated trophic stage of the Piridium sociabile, parasite of the common

whelk. Several characteristics of Apicomplexa, such as inner membrane complex, micropores, mitochondria with tubular
cristae and an apical conoid-like structure have been described.
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CpaBHUTEJNBHBII aHATH3 MOP(OJIOTHHN IKCTEPH H HX POJIb B TPAHCIIOPTE MUTATEIHHBIX BEIIECTB Y
npencraButeneii rpynnbl Rhizocephala (Crustacea: Cirripedia)

Apb6yzoea HA."?*, Jlaneyszoea A", Muponiobos A.A.”

! Cankr-TleTepOyprekuii rocy JapCTBEHHBINH YHUBEPCUTET, Kadeapa 300110TuH 6ecro3BoHouHbIX, CaHkT-ITeTepOypr
2300noruueckuii uacTuTyT PAH, 1aG0paTopus Mo U3y4eHHIo NapasuTHIECKUX YePBEN U TPOTUCTOB, CaHKT-
[MetepOypr

* e-mail: arbuzovanata0211(@gmail.com

AHanu3 TNPHHIMIIOB OpPraHW3allMM pPACHpE/CIUTEIbHBIX CHUCTEM HEOOXOOMM ISl TOr0, YTOOBI H3Yy4YHUTh
(YHKIMOHANBbHYI0 MOP(OJIOTHIO JKMUBOTHBIX. K COXaneHWIo, T€ OpraHu3Mbl, KOTOpPBIE CHJIBHO BHJOHU3MEHEHEI
BCJIECTBHE IIEPEX0/a K MapasHTHISCKOMY 00pa3y jKH3HH, 10 CHX HOpP c1a00 U3Yy4CHEL

OmHUM W3 TIPIMEPOB TaKWX OPTaHU3MOB SBILTIOTCS KOpHErosoBwle pakooOpasubie (Cirripedia: Rhizocephala).
Teo B3pOCIIOi SHIONAPA3UTHYECKOH CaMKH pr3oLedai noapasaesseTcs Ha ABe YacTH: HHTEPHY, CHCTEMY CTOJIOHOB B
reMolIeNe X035IMHa, U OKCTEPHY, BBIHECEHHYIO 3a IIPEEIIBI Tella XO3IMHA U BBIIOJIHSIOIIYIO PEPOIYKTHBHYIO (DYHKIHIO.
[TutatenbHBIC BEIIECTBA IIOTJIOIIAIOTCS CTOJOHAMH HMHTEPHBI M TPAHCHOPTHPYIOTCS K OKCTEpHE, COAEpIKAIIeH
pa3BUBaOIIUXCS AMOpPHOHOB. OJHAKO TO, KakuM OOpa3oM OCYIIECTBISIETCS TPAaHCIOPT, IO CHX MOpP OCTaeTcs
HEM3BECTHBIMU. DKCTEpHBI OOJIBLUIMHCTBA MpeCTaBUTEIeH pru3oLedai 001a1aloT pa3BUTON MYCKyIaTypol U CIIOCOOHBI
COKpamarthCst. DTH COKpalleHHs HEOOXO0MMBI ISl BEHTUIISILIMHA MAaHTUIHOW MOJIOCTH. MBI IpeIoiaraeM, 4To OHH TaKKe
MOTYT OBITh BaXKHBI JIJIs TIEPEMEILICHNUS J)KUIKOCTH 110 CUCTEME JIaKyH 9KCTEPHBI, KOTOPBIE uepe3 cTedeeKk COeANHEHBI C
KaHaJlOM B CTOJIOHAaX MHTepHBI. OIHAKO CBE/ICHHS O CTPOCHHH SKCTEPH JI0 CHX MOP OCTAIOTCS HETIOJIHBIMU — MBILIIEYHAS
cUcTeMa M3yueHa B OCHOBHOM C HCIIOJIb30BaHHEM CTaHIAPTHBIX TMCTOJOIMYECKUX METOZOB, a O JIAKYHApHO# cucTeMe
MOYTH HUYETO HE U3BECTHO.

Llenplo Hameld paboThI OBUT CPAaBHUTEIBHBIA aHAM3 MBILICYHON U JJAKYHAPHOW CHUCTEM KCTEPH Y HECKOJIBKHX
BuAOB pm3onedan — Peltogasterella gracilis (cem. Peltogasterellidae), Polyascus polygeneus (cem. Polyascidae) u
Lernaeodiscus rybakovi (cem. Peltogasteridae). Dtu BuIpI 0071a1aI0T pa3sHBIMHU pa3MepaMu U MOP(OIOTHEH IKCTEPH, a
TaKKe (UIOTCHETHYSCKH yNaleHbl Ipyr oT Apyra. Ilo BceM TpeM BHAaM OBbLIM MONYYECHBI JaHHBIE KOMITBIOTCPHOM
mukporomorpadun (Micro-CT) u koHdoOKanbHOH nazepHON ckaHupytomeil mukpockonuu (CLSM). Mwmerommecs
pe3yJbTaThl TMO3BOJISIIOT PEKOHCTPYHUPOBATH MBIIICUHYI0 W JIAKYHApHYIO CHCTEMY O3KCTEpH Y pPacCMOTPEHHBIX
NpEe/CTaBUTENCH KOPHErojoBbIX. Halium paHHbIE MO3BOJISIOT MPEANOJIOKNTh, KaK OCYIICCTBISETCS TPAHCIOPT
MUTATEbHBIX BEIIECTB B TEJI€ KOPHETOJIOBBIX, U KaK B 3TOM YYaCTBYIOT MBIIICYHAs U JIAKYHAPHAsl CUCTEMbI DKCTEPH.

Paboma evinonnena npu noodepacxe epanma PHD Ne 21-74-00018.

Comparative analysis of externae morphology and their role in nutrient transport in Rhizocephala
(Crustacea: Cirripedia)
Arbuzova N."*, Lianguzova A2 Miroliubov A.°

!'Saint Petersburg University, Department of Invertebrates Zoology, Saint Petersburg
2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
* e-mail: arbuzovanata0211@gmail.com

Organization of circulatory systems in the metazoans is one of the key issues of the functional morphology.
Circulatory systems are still poorly studied in the parasitic organisms. We visualised lacunar and muscular systems in the
externae of several species of parasitic barnacles (Rhizocephala). Obtained results will help to elucidate the transport
mechanics in the rhizocephalans.
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Integrative taxonomy and phylogeography of Eubranchus species (Gastropoda: Nudibranchia) from
Russian seas
Grishina D.*, Schepetov D., Ekimova 1.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
* e-mail: dairiagrishina00@gmail.com

Nudibranch mollusks of the genus Eubranchus are a common component of marine hydroid communities.
Currently, the taxonomy of the genus remains confusing and relationships between species are not resolved. The reason
is the lack of molecular data for the most of currently described species, as well as a significant undescribed biodiversity.
Although according to preliminary estimates, the highest number of species is confined to tropical regions, the diversity
of the seas of Russia also remains poorly studied. Our recent research reported on presence of two new species in the
Barents Sea and the Sea of Japan. In the present study the first attempt is made to resolve the relationship between species
of the genus Fubranchus in the waters of the Russian seas using an integrative approach.

In total, 291 samples of various species belonging to the genus Eubranchus from the Barents and the White seas
and the Sea of Japan were used. Standard nuclear and mitochondrial molecular markers (H3, 18S and COI, 168,
respectively) were used to estimate phylogenetic relationships. Phylogenetic reconstructions were performed using two
different algorithms — the maximum likelihood method and the Bayesian estimation of the posterior probability.
Haplotype networks were used to estimate the population structure for each studied species. For nudibranchs the main
defining features are the coloration of individuals, the morphology of radulaec and jaws, and the anatomy of the
reproductive system. The color features of individuals were determined from lifetime photographs of samples that were
taken before fixation. The structure of the radular apparatus was analyzed using scanning electron microscopy. To
determine the details of the structure of the jaws of mollusks, both scanning electron and light microscopy were used.
Since the presence of penial calcareous stylet was described for a few of the studied species, a computer microtomography
was performed.

The received data is being processed. The results will be shown at the conference. Complete revision of the genus
Eubranchus is required to clarify the relationships within the genus and to understand the evolutionary pathways of current
species diversity formation. The resolution of the species relationships between eubranchids of Russian seas may help to
identify important identification features, and obtained data, both molecular and morphological, will contribute for further
large-scale revision of the genus.
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Kommuieke BunoB Polydora cf. ciliata Johnston, 1838 (Annelida, Spionidae) B Beiiom mope
bpamuuxosa FO.A."* Cemun B.JL°, Hepemuna T.B.?, Konbacosa F.,ZZ.], Kpacnosa E.,ZZ.I, Llemaun AB.'

! MockoBcKuii TocyiapcTBeHHBI yHHBepcuTeT uM. M.B. JIoMoHOCOBa, Gnonoruueckuii hakynsTeT, kadeapa 300JI0THH
0ecrmo3BOHOYHBIX, MOCKBa

2NucrutyT okeanonoruu um. ILIL [lupmosa PAH, Mocksa

3 MockoBCKHii rocyapcTBeHHbIH yHuBepcuteT uM. M.B. JlomoHocOBa, BenoMopckas 6uonornueckas CTaHIUs

uM. H.A. Ilepuosa

* e-mail: bratchikova.yu.a@gmail.com

Spionidae — MmUPOKO pacHpoCTpaHEHHOE CEMEWCTBO IOJIMXET, OOJbIas YacTh MPEACTABHTEICH KOTOPOTO
oOuTaeT Ha MATKHUX 3aWJIEHHBIX TPYHTaX M CTPOUT TPYOKM U3 dacTull AeTputa. Ho cpeam CMOHUA BBIACISACTCS TPyIIa
Polydorini, mpeacraBurenn KOTOpOit 00JIaAal0T CIIOCOOHOCTHIO K CBEPIICHUIO M3BECTKOBHIX CyOcTpaTtoB. OqHAKO, cpenn
Polydorini BcTpedatoTcss kak cBepisimue (GOpPMBI, TaK W CTPOSIIHE TPYOKH, MPHYEM OYEBHIHBIX MOPQOIOTHUECKIX
afanTanuid K TOMy WIM HHOMY 00pasy JKHU3HH Y 3THX 4epBer HeT. Jlo chX mop ocTaeTcs Hepa3peleHHBIM BOIPOC, KaKnue
BU/IbI U3 rpymmsl Polydorini MoxHO pa3nnyaTh 1o o0pasy *KHU3HH, a Kakue (OPMBI SBISIOTCS KOHCTIEU(DUIHBIMU H MOTYT
CyILIECTBOBATh B pasHbIX ycioBusax. OMuH U3 HauOoJiee W3BECTHBIX NpeAcTaBUTeNeH 310l rpymmsl, Polydora ciliata
Johnston, 1838, BriepBbie ObLI OnKicaH y Oeperos BennkoOputaHuu Kak BHJ, 3apBIBAIOLIUICS B MEJIKUN MJI B TPELIMHAX
KaMHe#, HO BIIOCJICICTBHHM MHOTHE aBTOPBI CTAJIM ONMHUCHIBATH Kak P. ciliata v ceepisiiiue HOPMBIL.

B Benom mope P. ciliata Buepsbie Obuta oTMedeHa B.A. CeemnukoBbiM (1958) kak dopma, nepdopupyromias
pakoBuHbl Littorina littorea Linnaeus, 1758. B Hactosiinee BpeMs B berom Mope W3BeCTHBI [Ba MOPQOTHIA,
ompenensgeMsie Kak P. ciliata. TlepBblii HAXOIAT HA HWIIMICTOM CyOCTpaTe B MEPOMHUKTHYECKIX BOJOEMaX, BTOPOH CBEPIIHT
pakoBHHEI TacTpomnof. L{ens Hamreit paboThl — ONpeAeTuTh TAKCOHOMUYECKHE OTHOLICHUS ABYX mpencTaBureneit P. cf.
ciliata, pa3nmugarommxcs o odpa3y ku3HH. Marepuan ObuT coOpan B Oyxte buodunbTpoB, HaxomsIelcs B paiioHe
Benomopckoii 6uonorndeckoit crannuu MI'Y (66.538889°N, 33.169444°E) u Ha OUIMNMNOBCKUX caakax B padoHe
ComnoBenkux ocTpoBoB (65.0347957°N, 35.6786587°E). MopdoTun u3 OyxTel BrHopumsTpoB oOUTaeT Ha WIMCTOM
cyOcTpaTe Ha rpaHHIIe C CEPOBOIOPOIHOM 30HOM H CTPOUT pa3BEeTBICHHBIC TPYOKH. MopdoTuil ¢ @MIMINOBCKAX CaTIKOB
CBEPJHUT XOnbl B pakoBuHax L. littorea. Matepuan Obin 3aduxcupoBad B 4% dopmanuue u B 96% EtOH. bpuia
uccienoBana Mopdoinorus 00pasloB € KCHOJIb30BAaHUEM METONOB CBETOBOM M CKaHUPYIOIIEH HJIEKTPOHHON
MHUKPOCKOIIHH, TaKXKe ObLI MPOBEJCH MOJICKYJISIPHO-TEHETHUECKUI aHaIu3 MMOCIe0BaTeIbHOCTE MUTOXOHIPHAIEHOTO
reHa 16S u suepHbIx reHoB 18S u 28S.

Mopdonoruueckue paziauuus 1Byx Mopdotunos Polydora cf. ciliata 3axniouarorcs B pazMepax U OKpacke Tena,
B PACHOJIOXEHUHU JKEJIE3UCTHIX MEIIKOB Ha BEHTPAJIHHON CTOPOHE Tela, a TaKKe B CTPOCHHUH CIICIHATN3UPOBAHHBIX
YTOJIIEHHBIX MIETHHOK Ha IIATOM MOAWDUIIMPOBAHHOM CerMeHTe. Pe3ylbTaThl MONEKYIIPHO-TEHETHIECKOTO aHaIu3a
mokazanu, 9yro Mopdotumnsl P. cf. ciliata n3 6yxTel brodunbTpoB u ¢ OMIHIIMOBCKUX CagKoB 00pa3yloT OJHY KIany,
OJTHAKO HAXOIATCS HA HEKOTOPOW MUCTAHIUH APYT OT ApyTa, MPHYEM TUCTAHIINHA COXPAHSIIOTCS MO BCEM TPEM T€HaM.
Hammame n MOpQOIOTHIECKIX, i TEHETHIECKUX Pa3IHINid MeXITy MOP(OTHIIAMH TTO3BOJISET MpeanojaraTb, YT0 OHU
OTHOCSTCS K IBYM pa3HBIM BHIaM.

The Polydora cf. ciliata Johnston, 1838 species complex (Annelida, Spionidae) from the White Sea
Bratchikova Yu.'*, Syomin V.2, Neretina T.?, Kolbasova G.', Krasnova E.!, Tzetlin A.!

! Lomonosov Moscow State University, Faculty of Biology, Department of Invertebrate Zoology, Moscow
2 Shirshov Institute of Oceanology of RAS, Moscow

3 Lomonosov Moscow State University, Pertsov White Sea Biological Station

* e-mail: bratchikova.yu.a@gmail.com

Two morphotypes of Polydora cf. ciliata Jonston, 1838 from the White Sea were studied. The first one is tube-
dwelling, inhabiting a silted substrate, while the second is a shell-boring and is associated with Littorina littorea
(Linnaeus, 1758). The results obtained show the presence both of morphological and genetic differences between these
morphotypes, which makes it possible to consider them as two different species.
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Description of a new species from the genus Tenuibiotus (Tardigrada) from Spitsbergen
Tsvetkova A.*, Tumanov D.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: st072110@student.spbu.ru

Tardigrada, also called water bears, are a group of microscopic segmented animals that are known for their ability
to withstand extreme conditions in cryptobiotic state. They inhabit aquatic biotopes from abyssal depths of the ocean to
mountain tops. The phylum currently comprises slightly more than 1400 species (Degma et al., 2022).

Inrecent years, investigations involving molecular data along with the traditional morphological approach revealed
unexpected diversity within most of the tardigrade taxa. Now the old paradigm of the wide distribution of polymorph
species has shifted, as newer investigations using a combined approach revealed the presence of numerous local species,
poorly morphologically differentiated but clearly discernible using methods of molecular taxonomy.

A species group, now known as the genus Tenuibiotus, was initially isolated as a “tenuis-group” within the species-
rich, considered to be polymorphous genus Macrobiotus by Maucci (1988). Named after Macrobiotus tenuis (Binda &
Pilato, 1972) this group was isolated on the basis of claw morphology and several other morphological characteristics.
Pilato & Lisi (2011) instituted a new genus Tenuibiotus which included species of the “tenuis-group”, mainly on the basis
of claw morphology. The monophyly of the genus was later supported by molecular data (Stec & Morek, 2022).

Spitsbergen archipelago is a high arctic territory with a relatively long history of tardigrade fauna research. The
first investigations of the tardigrades of Spitsbergen took place in the early 20th century and more than 30 papers on the
subject have been published to date. Several recent publications were devoted to integrative redescriptions of old species,
described from Spitsbergen in the beginning of 20th century. It was shown that even in such relatively small territory
several complexes of closely related and morphologically similar species can be found, which can be considered as
evidence of the intensive Tardigrada speciation process.

In this work, we describe Tenuibiotus yelisei sp. nov. from Spitsbergen. Our study has involved both classical
taxonomic methods, which include morphological and morphometric analyses conducted with the use of light and
scanning electron microscopy, and genetic analysis based on four molecular markers (three nuclear: 18S rRNA, 28S
rRNA, ITS-2, and one mitochondrial: COI). The new species is most similar to two other species that were previously
described from Spitsbergen and Greenland — 7. voronkovi (morphologically) and 7. zandrae (genetically).

73



Fine morphology of jaw apparatus of Scoletoma fragilis (Lumbrineridae, Eunicida, Annelida)
Koroleva A."'*, Tzetlin A."?

! Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
2Lomonosov Moscow State University, Pertsov White Sea Biological Station
* e-mail: anyakor99@gmail.com

Eunicida is a group of annelids characterized by complex jaw apparatuses and includes seven extant families and
even more extinct Paleozoic groups. By origin, jaw plates are modified pharynx cuticle hardened by scleroproteins and,
in most families, mineralized with calcium carbonate. The eunicidan jaw apparatuses consist of ventral paired mandibles
and dorsolateral rows of maxillae. Jaw morphology is used in the classification of Eunicida and especially important for
fossil groups because, in most cases, fragments of their jaws (scolecodonts) are the only material for describing the
species. The process of maxillae growth as a rigid, non-stretching structure with a complex shape is interesting. For
several eunicidan families, the shedding of maxillae with parallel growth of new ones is described. Moreover, it is known
that the shape and number of maxillary plates can change significantly during ontogeny. Lumbrineridae is one of the
families in which the development and growth of the jaws are almost unstudied. To date, there is no evidence of jaw
replacement in any member of this group, which raises the question of the possibility of continuous growth of the jaw
apparatus.

We study fine morphology of the jaw apparatus of White Sea lumbrinerid Scoletoma fragilis (O.F. Miiller, 1776)
in attempt to answer this question. All specimens were collected at the WSBS in 2016-2021 (including the WSBS
zoological museum collection). The fine morphology of S. fragilis pharynx was studied using light microscopy, electron
microscopy (SEM and TEM), and microCT.

All the individuals studied had similar numbers and proportions of maxillary plates. We did not find any evidence
of maxillae replacement. The fine structure of adult worms’ maxillae differs in different parts of the jaw. The thick jaw
plates consist of three layers. The outer one is scleroprotein level without mineralization. The intermediate level is the
thickest and is mineralized with calcite. The innermost level has live microvilli in the collagen grid and may be very thin.
Elastic parts of maxillaec have structure that is not described in the literature. It is characterized by heterogeneous
sclerotization with a collagen grid and microvilli between sclerotized areas. The maxillae of juvenile worms are
homogenous and unmineralized, with a single sclerotized layer underlayed by a thinner collagen layer with microvilli.
Based on the data found, we suggest the possibility of continuous growth of maxillae in S. fragilis due to zones with
heterogeneous sclerotization.

The study was supported by the Russian Science Foundation grant Ne 21-14-00042.
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Ultrastructure of the frontal end of the Arctostemma arcticum (Nemertea, Monostilifera)
Likhacheva G.*, Cherneva L.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
* e-mail: lihagayka@gmail.com

Nemertea is a phylum of non-segmented worms. The typical features of this diverse group are: an everting
proboscis located in a fluid-filled cavity (rhynchocoel); a ring-shaped brain surrounding the proboscis; a circulatory
system, which is not homologous to other Trochophorates, but is a modified coelome. Nemerteans’ morphology is poorly
studied. Due to the difficulties of taxonomy, characteristics of the one species could be attributed to the different common
species. Even nowadays some mistakes can happen.

Nemerteans have cephalic glands in the front of the head. They are not studied enough, but for now researches
distinguish three types of these glands: frontal gland, submuscular gland and the cephalic glands (Chernyshev, 2005).
They can merge, and homology of the glands even in one family is difficult to establish. There is an opinion, that the
frontal gland develops from the part of the larval apical organ. Nemerteans which lack frontal organ usually don’t have
frontal gland too. The actual cephalic glands are more numerous and more often located diffusely. The submuscular gland
initially lies directly under the musculature of the body wall and open outwards through the integument (Chernyshev,
2011).

Arctostemma arcticum, hoplonemertean species, lack frontal organ and so frontal gland. Also, submuscular gland
is not found in this species. Cephalic glands are located in the frontal side of the head, towards to the brain, near
rhynchostomodeum. They are very diffusive. Likewise, there are some structures in the head of the A. arcticum towards
the brain, near the eyes. These structures are recognizable on a living nemerteans. They are looking like a light-reflecting
wrapping around the cerebral organ and brain. In mature nemerteans this structure becomes visually bigger.

We studied hemi-thin and ultrathin histology of the front end of the 4. arcticum. We used the transmission
electronic microscopy to see, which types of cells form this structure. In the mature specimen the cells have a big vacuole.
The vacuole occupies most of the cell. Other organoids we didn’t found on our sections. In the immature nemertean
membrane organoids can be observed. The cells are full of the small vacuoles. Moreover, inclusions inside of the three-
membraned structures are found. For now, we can say that it looks like in immature nemerteans this structure performs a
secretory function, but in mature nemerteans the secretory process decreases. To check this hypothesis, we plan to make
a specific staining on the semi-thin sections.
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Features of the systematics of macrotaxa of branchiopods (Crustacea: Branchiopoda)
Antonovskaia K.

Lomonosov Moscow State University, Faculty of Biology, Moscow

A.N. Severtsov Institute of Ecology and Evolution of RAS, Laboratory of Ecology of Aquatic Communities and
Invasions, Moscow

e-mail: antonovskaya.kn@gmail.com

It is believed that branchiopods (Branchiopoda) originated in the Cambrian and were among the first arthropods
that made it possible to conquer continental waters. Modern branchiopods are one of the most widespread and extremely
diverse groups of plankton, benthos, and even neuston invertebrates in inland waters of all types in every continent,
including the oases of Antarctica and even reservoirs of the arctic deserts. At present, the Branchiopoda is predominantly
considered at the rank of class, which includes nine living and four extinct orders. The monophyly of the class has been
confirmed by both morphological and molecular data. The orders within the Branchiopoda and the Cladoceromorpha
group, which combines Cladocera and Cyclestherida, have also been confirmed to be monophyletic. At the same time,
the Anostraca group turned out to be sister to all the other Branchiopoda.

One of the most interesting types of evidence of the complex evolutionary history of Branchiopoda and Cladocera
in particular is the unexpectedly high diversity of gene arrangement types in the mitochondrial genome. As well, recently
has been shown the extremely important role of homoplasies in the formation of the diversity of feeding types and their
corresponding body plans in Cladocera. Such gene-swapping events are rare enough to suggest their importance in
establishing evolutionary relationships between long-dispersed groups. Despite significant progress in understanding the
evolution of Cladocera, many questions concerning the relationship of suprageneric taxa within this group remain
unresolved. For instance, morphological data do not always agree with phylogenetics. In addition, a more thorough study
of the embryonic development of representatives with different types of body organization is needed. I have studied the
features of muscle development of Daphnia (Ctenodaphnia) magna Straus, 1820 (Cladocera: Daphniidae). Further, I'm
going to investigate muscle development of other Cladoceran families’ representatives, which differ in ecological
confinement. Data from comparative embryology are essential for understanding the mechanisms of transition between
different ecological niches that independently occurred in different groups within the Branchiopoda, and, ultimately, for
the detailed development of taxonomy within large Branchiopoda groups.

I am grateful to my colleagues from IEE RAS and IDB RAS for the provided material and assistance in scientific
research. The work is supported by the Russian Science Foundation grant No. 22-14-00258.
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CtpoeHue HepBHOI cucTeMbl MaHTUM Opaxuonoasl Hemithiris psittacea (Rhynchonelliformea:
Rhynchonellida)
Pammnoecras A.B.

MOCKOBCKHH TOCYTapCTBEHHBIN YHUBEPCUTET, Kadeapa 300JI0THH OeCIIO3BOHOYHBIX, MOCKBa
e-mail: belkal90199@gmail.com

Bpaxuonoael — THI MOPCKHX OECIIO3BOHOYHBIX, TENIO KOTOPBIX 3aK/IIOYEHO B JIByCTBOPUYATYIO paKOBUHY. BHyTpH
PaKOBHHBI Paclojo)KeHa OOIINpHast MAaHTUITHAS TT0JIOCTh, BEICTJIAHHAS SITUTEIHAILHOM CKIIaJKOW — MaHTHEH, KoTopas
BBITIOJTHSET s/l BAXKHBIX (QYHKINI: CEKpeLusi paKOBUHBI, CO3/IaHHE TOKOB BOJIbI B MAHTUIHOI 1TOJIOCTH, Ta3000MeH, 3amac
IUTATENIbHBIX BellecTB. KpoMe Toro, mo kparo MaHTHH OOJIBIIMHCTBA OpPaxHIIo]l pacrojioKeH psiJ METHHOK, KOTOphIe
BBINIOTHAIOT CEHCOPHYIO (yHKIMI0. OJHAKO CTPOEHWE HEPBHOW CHCTEMBI MAaHTHH OpaxHOINOX 0 CHX IOp OCTaeTcs
HEM3Y4YCHHBIM, B OCOOCHHOCTH AN mpenacTtaButeneid orpsma Rhynchonellida 3aMkoBBIX Opaxwmomnon, mpencTaBUTENH
KOTOPOTO B CBOEM CTPOCHUH COXPAHMIIH PSII MIIE3HOMOP(HBIX YepT.

MartepwuaoM Tt HaCTOSIIEH padOTHI ITOCITYKIIIN FOBEHIJIBHBIE U B3pocibie ocoou Hemithiris psittacea (Gmelin,
1790), cobpannsle B Kanmanakiickom 3anmBe bemoro Mopst B OKpecTHOCTSAX beoMopckoit OHOIIOrnieckoil cTaHIun
MI'Y Ha rnybmne 9 M. Meroasl HccleoBaHMS BKIIOYATN TPAHCMHCCHOHHYIO 3JIEKTPOHHYIO MHKPOCKOIHIO W
HAMMYHOIIUTOXMMHIO B COYCTAHHH C KOH(OKAIBLHOM JIa3epHON MUKPOCKOIIHEH (aHTUTEIAa K CEPOTOHHHY ).

HepsHas cucrema MaHTuu H. psittacea COCTOUT U3 PagUaIbHBIX MAaHTUHHBIX HEPBOB U KOJIBIIEBOTO MAaHTUHHOIO
HEpBa, KOTOPHII UAET BIOIb Kpas MaHTHU. PaguansHble MaHTHUITHBIC HEPBBI CHJIBHO BETBATCS U BIIAJAIOT B KOJIBIEBOM
HEepB MaHTHH. Bce maHTHiiHBIE HEpBBI H. psittacea TPOXonaT OasmdmuTENHalbHO. KoNblieBOM MaHTHHBIN HepB
COJICP)KUT TEPUKAPUM ¥ MHOTOYMCIICHHBIE HEPBHBIE OTPOCTKU IBYX TUHOB. OTpPOCTKM IEpBOro TUMa Hauboiee
MHOTOYHCIICHHBl U COJEPKaT 3JEKTPOHHO-CBETIYI0 IUTOIUIa3My. HepBHBIE OTPOCTKM BTOPOrO THIIA 3aIlONHEHBI
JIEKTPOHHO-TUIOTHOW IMTOIUIa3MOW M TOpa3fo KpyIlHEe OTPOCTKOB IiepBoro Tuma (1o 1 MkM B nuamerpe). Taroke
BIIEpBBIC JJIs1 Opaxuornos Obl1 OOHAPYKEH HEpPB, NPOXOAANINN B HAPYKHOM SIMTEIUM MAHTHUHM B 3aJHEH 4acTH Tena
JKMBOTHOTO TIOJI PaKOBHHOH. BeposiTHO, OH peryimpyeT CEKpeTOPHYIO aKTHBHOCTb KIIETOK HAapyXXHOTO SIHTEIHS.
OTnenbHBI UHTEpEC MPEACTaBISIOT PACHOJIOKEHHBIE Y OCHOBAHHMS ILETHHOK BOPOTHHYKOBBIE PELENTOPHI, BIEPBBIE
HaliieHHbIe y peacraBuTeseii oTpsina Rhynchonellida i cBsi3anHbIe ¢ KOIBIIEBEIM MaHTHHHBIM HEpPBOM. BeposiTHo, 3TH
PELenTOPHI CIyXaT A epegadd MeXaHHUeCKOro CUTHajla OT IIETHHOK B MOATTIOTOYHBI raHrni. Panee perienTopHbie
KJIETKH y OCHOBAaHHMS INETHHOK ObumM OOHapykeHBl y mpenctaBureneil orpsima Terebratulida. Takum obpaszom,
PETenTOPHBIN KOMIUIEKC, COCTOSIIINI 13 MIETHHKH U PEeNTOPHON KIIETKH, SBISIETCS CHHANIOMOP(hHUEH BCETo MoATHIIA
Rhynchonelliformea.

Paboma evinonnena npu noodepocke epanma PHD Ne 18-14-00082-P.

Mantle nervous system structure in brachiopod Hemithiris psittacea
(Rhynchonelliformea: Rhynchonellida)
Ratnovskaya A.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
e-mail: belkal90199@gmail.com

The structure of the mantle nervous system in brachiopod Hemithiris psittacea from the White Sea was studied.
The nervous system in the brachiopod mantle consists of radial mantle nerves and marginal mantle nerve. Also, the collar
receptors were found at the base of the setae.
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AHaTOMMHS W THCTOJIOTHS 0JIOBOI CHCTeMbI I'Ty00KOBOAHOM XeTorHaThl Eukrohnia hamata
Ypazaesa A.0."* Kocobokosa K.H.?°, T emepesa EH'

! MockoBckuii TocyapcTBeHHbIH yHuBepcuTeT uM. M.B. JlomoHOCOBa, MoCKBa
2 UucrutyT okeanosioruu um. ILIT. [llupmosa PAH, Mocksa
* e-mail: urazaevanas@gmail.com

Chaetognatha — 1BycTOpOHHE-CUMMETPHYHbIE MHOTOKJIETOYHBIE )KUBOTHBIE, IIOBCEMECTHO PaclpOCTPaHEHHbIE
B MupoBoM okeaHe. MOpCKHE CTPEJIKH ITUTAIOTCS BECIIOHOTMMHU M BETBUCTOYCBHIMH payKaMH, COCTaBIISISl BA)KHOE 3BEHO
MIHUIIEBOH HETH MEKTy 300IUITAHKTOHOM M pbI0aMu. brosorus Mopckux CTpesiok n3ydeHa Ha HEKOTOPBIX BHAAaX, OJHAKO
0 TITyOOKOBOJHBIX INPEACTaBUTENX, UX CTPOCHUH M 00pa3e *KM3HU W3BECTHO Mano. [y MOHMMaHUs 0COOCHHOCTEH
PEeNpONyKTHBHOM Omoorun TpeOyroTCs JaHHBIE O CTPOCHUH TIOJIOBOM CHCTEMEI. B paboTe M3ydeHo CTpoeHHE TOJIOBOH
CHCTEMHI y TTy00KOBOAHOTO BUIa Fukrohnia hamata (Mdbius, 1875).

Xetoraatsl — npotepanapuueckue repmadpoautsl (Terazaki & Miller, 1982). Mysxkckas monoBast cuctema E.
hamata pacrionoxeHa B XBOCTE W MPEACTABICHA MapHBIMH CEMEHHHKAMH, CEMEHHBIMH MPOTOKAMH M CEMEHHBIMHU
ny3bippkamu (Tokioka, 1939; Pierrot-Bults, 1976; Bergey et al., 1994). He3pesnble ceMeHHUKH MPEACTABISIOT cOOOH
KOPOTKHE KOMIIAKTHBIE TSDKH, B KOTOPBIX F€pMHHATHBHAs 30HA PAcHoJaraeTcs B 3aJHEM KOHIE. 3peblii CEMEHHUK
3aIoJIHEeH criepMaTodopaMu U GOPMHUPYET BEHTPATbHYIO U JOP3AJIbHYIO JOJIH, BIAOIIUECS B TYJIOBHUIIHBINA [IEJIOM, YTO
MPUIAET TYJOBHUIHO-XBOCTOBOM cemnTe coxkHyto (hopmy. Takas monpuaras CTPYKTYpa MY>KCKHX TOHaJ paHee He Obuia
OIMCaHa y MOPCKHX CTpeJoK. Hanmume nosnell CeMEHHMKOB HECKOJIBKO YBEIMYMBAET UX 00BEM, UTO, BEPOSTHO, BAIKHO
JJIA YBCJIMYCHUA KOJIMYCCTBA MPOU3BOJAUMBIX I'aMET U YCIICHIHOT'O OIUIOAOTBOPCHMS.

B npomosnsHOM Me3eHTepHH XBOCTa ObUIH BIEPBBIE OOHAPY)KEHBI JJBa KPOBEHOCHBIX COCY/a — BEHTPAJIBHBIN 1
JIOp3aJIbHBIN, TPEIIIOJIOKUTENBFHO, 00eCIeYNBalOIINe TOCTYIUICHHE TUTATeIbHBIX BEIIECTB K CEeMEHHHKaM. B paiione
CeTITHI 3TH COCY/Ibl BIMUBAIOTCS B 33JHUH KPOBEHOCHBIN CHHYC.

[MapHast ’xeHCKasi IMOJIOBas CHCTEMa pacrojiaraeTcsi B TYJOBHINE W COCTOMT M3 TPeX YacTed: SHYHHKOB,
OBHCIEPMATYKTOB (KEHCKUX I'OHOAYKTOB) M HApY KHBIX IIOJIOBBIX BOPOHOK, OKPY KAIOIINX KEHCKHUE TTOJIOBBIE OTBEPCTHS.
Hapy»Hble BOPOHKH pacroyiaraloTcss Ha MOBEPXHOCTH Teja I0p30JIaTepalbHO, Haa IUIaBHUKaMH. Y E. hamata onn
(OpMHUPYIOT pECHUYHBIE JIONIACTH, KOTOPbIE, BEPOSITHO, TOMOTAIOT YJIaBIMBATh OOJIbILEE KOJMIECTBO ClIEpMAaTO(OPOB BO
BpeMsI ClIapuBaHMA. DTUTEIHH BOPOHKH (HOPMHUPYET KIIanaH, OTTOPAKUBAIOIINHN ITOJIOCTh OBUCIIEPMAaIyKTa OT BHELTHEH
cpemsbl.

OBucHepMagyKT M SWYHHAK MPEICTABISIIOT co00i eaWHyo [UIMHHYI0 TpyOKy. CTeHKa OBHCIEpMangyKTa
06paaoBaHa JABYMs CJIOAMU DTUTEIINA: BHCITHUM CJIOEM CTOJIOYATHIX KIIETOK M BHYTPCHHUM CHHOUTHUAJIBHBIM CJIOCM,
coJieprKallliM MHOTOUYHCIIEHHBIE CEKPETOPHBIC Be3UKyJIbl. Ha mecToi cramuu )KeHCKHE T0JIOBbIe IPOTOKH 3aIl0JIHIIOTCS
CIEPMOii, YBEIIMUMBAIOTCS B ANAMETPE U MPETEPIECBAIOT HEKOTOPbIE N3MEHEHHs. BOIM3N sMYHUKA B OBUCIIEPMAIyKTe
BUJIHBI TPYIIIBI CIIEPMUEB (BO3MOXKHO, OBIBIIME CTIEpMaTO(OPHI), TOrJa KaK OCHOBHAS YaCTh OBUCIICPMa/IyKTa 3al0JIHEHA
TeTEePOreHHBIM COJICP)KUMBIM, B KOTOPOM BHIHBEI OTIEJbHBEIE CriepMaTo3ouzabl. [Ipym 5TOM BHEMIHWA CIIOW SMUTENHs
OBHCIIEPMaJyKTa YIUIOIIACTCS, @ BHYTPEHHHMH OTCIAaWBAecTCs M Ha NPOTSHKEHHM OOJbIIEH YacTH OBUCIEPMAIyKTa
JlereHepupyer. BeposiTHO, ero cekper KakMM-TO 00pa3oM Y4YacTBYeT B BBICBOOOK/IEHHH CIIEpMaTO30MIOB W3
criepmMatoopoB.

Anatomy and hystology of the reproductive system of the deep-sea chaetognath Eukrohnia hamata
Urazaeva A.'* Kosobokova K.°, Temereva E.'

! Lomonosov Moscow State University, Moscow
2 Shirshov Institute of Oceanology of RAS, Moscow
* e-mail: urazaevanas@gmail.com

A deep-sea chactognath Eukrohnia hamata has some unique structural features of the reproductive system, such

as the presence of ciliary funnels around the female genital openings and the lobed structure of mature testes. We assume
that these adaptations increase the success rate of fertilization during copulation.
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Kaxkue Bivalvia 0oJ1e10T TpaHCMHCCHBHBIM paKom?
Koowcun 1.B.

CankT-ITerepOyprckuii TOCy 1apCTBEHHBIH YHUBEPCUTET, Kadenpa HXTHOIOTHH U ruapodnonorun, Cankt-IletepOypr
e-mail: kozhinivan@yahoo.com

TpancmuccuBHas Heoruiasus («3apa3Hbli pak») — 3TO HeolIacTHYecKoe 3a00JieBaHue, epeaaroiieecs OT 0coou
K 0co0M ImyTeM (pU3MYECKOro rnepeHoca pakoBbIx kieTok (Murgia et al. 2006). ['eHeTHueckH KIIETKH “3apa3HOro paka”
POJCTBEHHBI TOMY OpPTaHM3MYy, Y KOTOPOTO OH BO3HMK BIEpBbIe. JIMHUM Takoro paka paHee ObUIM M3BECTHBI TOJBKO Y
cobak (canine transmissible venereal tumor) u Tacmanmiickux apsBoJioB (facial tumor of Tasmanian devil) (Nowinsky.
1876; Stammnitz et al., 2018), ogqHaKo HENAaBHO y JABYCTBOPYATHIX MOJUTFOCKOB OBLIO OTHCAHO JOCTATOYHO OOJBIIOE
YUCJIO JINHUH TPaHCMUCCUBHOTO pakKa, a HEKOTOPBIC W3 dTUX JIMHHUH CIIOCOOHBI MOpaXkaTh HECKOJBKO BUIOB Bivalvia.
JTtoT (akT 3acTaBIACT ITO-HOBOMY B3IVITHYTh Ha pAacHpOCTpaHEHHE [aHHON OO0JIE3HW W CBS3aHHBIE C 3THUM
MTOTEHIMAJIbHEBIE YTPO3HI.

VY aBycTBOpUATHIX MOJUTIOCKOB Bivalvia TpancMuCCHBHEIH pak BriepBeie 00Hapy wmu B 2015 roxy y Mya arenaria
(Metzger et al., 2015). D1y Oone3Hb Ha3BAIM TPAHCMHCCHUBHOW HEOIUIa3MEH JBYCTBOPYATHIX MOJUTIOCKOB (BTN —
Bivalve Transmissible Neoplasia). @enomenonoruuecku BTN siBiisieTcst aucceMuaupoBanHoit Heoruasuei (DN), To ecth
pakoM reMoiuMQsbl. [IByCTBOPKHM OOJICIOT Kak TPAaHCMHCCHUBHOI HeEOIJIa3Wei, Tak M CIIOHTAHHOW («OOBIYHBIA paK»).
CunTaercs, 4TO TPAaHCMHUCCHBHAS HEOIUIA3Usl IBOIOIIMOHUPOBaa u3 ciontanHo (Metzger et al., 2016).

C 2015 rona BTN 6bu1a oOHapyskeHa enie y BocbMH npeacTaButenei Bivalvia (Metzger et al., 2016, Hammel et
al., 2022, Garcia-Souto et al., 2022, Michnowska et al., 2022): Mytilus trossulus, Mytilus edulis, Mytilus chilensis, Mytilus
galloprovincialis, Cerastoderma edule, Polititapes aureus, Venus verrucosa n Macoma balthica. Bcero onmcano BoceMb
nezaBucuMbIX uHUE BTN: no e y C. edule w Mytilus spp. [Ji1 ocTambHBIX YIIOMSHYTHIX BBIIIE BHIOB Ha CETOIHS
onucaHo Mo oxHoi Juauu BTN.

Hewmssectno, xakum o6pazom BTN mopakaeT MOIDTIOCKOB M PacIpOCTPaHACTCS MEXAY OCOOSIMH, OJHAKO JUIS
MHUAANH IKCHEPUMEHTAIFHO OBIJIO BBIICHEHO, YTO TIPH CTPECCOBBIX YCIOBHSX HMX TEMOIMTHI MOTYT BBIXOIUTH BO
BHEITHIOIO Cpelly W MMPOHHUKATh B OPraHU3MEbI Ipyrux ocobdeit (Caza et al., 2020).

I'nsinst Ha CIIMCOK MOJIIFOCKOB, Y KOTOpBIX HaiiieH BTN, M0oxkHO ckazaTh cienyomiee. DTH BUIbI OTHOCATCS K IISTH
ceMeHCTBaM YeThIpEX OTPSIIOB, TO €CTh HE SIBISIOTCS OJM3KOpOJACTBEHHBIMU. OHM OOMTAIOT KaK B CyOJIUTOpaU, TaK U
Ha JINTOPAJIH, I7ie 00pa3yroT IIoTHEIEe cKoruieHus. HakoHer, Bce oHu siBisitoTest prnibrpaTopamu. Jpyrux odmux yeprt y
HUX BBISBHTH HE yJIAJIOCh.

B pamkax sToit pabothl OblI npoBeaeH MeTaaHanu3 (25 uctounukoB B google scholar: bivalve transmissible
neoplasia, disseminated neoplasia, hemocyte, histopathology). beo o6napyxeno eme 11 Bunos, 6oneromux DN. Ot
BHBI — TEPBbIe KAaHIUIATHl Ha IPOBEPKY HAJIMYHUS Y HUX TPAHCMUCCHBHOTO paKa.

Which Bivalvia have transmissible cancer?
Kozhin 1.

Saint Petersburg University, Ichtiology and hydrobiology department, Saint Petersburg
e-mail: kozhinivan@yahoo.com

A literature meta-analysis was conducted to identify the potential host species of bivalve transmissible neoplasia
(BTN). Disseminated neoplasia (DN) which could theoretically be associated with BTN has been noted in 11 species for
which the BTN hypothesis has yet to be tested.
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Hosslii npeacraButess poaa Flabellula (Tubulinea, Leptomyxida) u3 rinyoun besnoro mops
Kynuwxun H.C.*, Cyprosa A.A., Cuupros, A.B.

CankT-ITerepOyprckuii Tocy 1apCTBEHHBIH YHUBEPCUTET, Kadempa 30010run 6ecio3BoHOUHbIX, CaHkT-IleTepOypr
* e-mail: development.bio@gmail.com

AmeObl pona Flabellula — WCKIIOUUTENEHO MOPCKHE OpPraHU3MBI, CIOCOOHBIE NPHUHUMATH BEEPOBHIHYIO
nokomoTopHyto Gopmy (Page, 1983; Smirnov et al., 2017). IlpencraBureseii 3Toro poja MO>KHO HAalTH B BEPXHEM CIIO€
MOPCKOT'0 JOHHOTO I'PYHTa, OJHAKO, CYILECTBYIOT JaHHBIE O HAXOXJIEHHM 3THX OPTaHU3MOB B MAaHTHMHBIX MOJOCTSIX
MOJUTIOCKOB, a TaKke KHIICYHHKAX Pa3NUYHBIX MOpckux Oecmo3BoHOUHBIX (Tyml et al., 2018). ns omHOTO BHOa —
F. baltica — noxa3aHa crloCOOHOCTh K araMHOMY CIMSHHIO, OZHAKO, aBTOPBI IPHBOASAT TOJIBKO PUCYHKH 3TOTO IPOIIecca
(Smirnov, 1999). llItamm F35WS 06pur m301mMpoBaH W3 BEPXHETO CIIOSI AJOHHOTO TPyHTa, COOpPaHHOTO OEHTOCHBIM
THOYepHnaTeseM ¢ TIIyOuHBI 35 MeTpoB B OKpecTHOCTsX ocTpoBa IlexxoctpoB (Keperckuit apxwurenar, beixoe mope).

IpencraBurenm mramma F35WS — BeepoBuaHbie B nBIbkeHNH aMeObl. [llnpokast 30Ha rHaIoIIa3Mbl OKpyKaeT
TpaHyJIOIUIa3My C JIaTepOo(pPOHTANBHBIX CTOPOH. Bo Bpems mepemerieHHs Ha 3aJHEM KOHIE KIETKH 00pasyroTcs
MHOTOYHUCIICHHbIE aare3uBHbIe (QriiaMeHThl. OOBIYHO B IpaHyJIONIa3Me COJEPIKUTCS HECKOJIBKO KPYITHBIX KPUCTAIIOB
HeNpaBWILHON (OPMBIL. S1apa 3TUX KIETOK B OCHOBHOM OINTHYECKH NPO3payHbIe, JHIIb HA HEKOTOPHIX amedax yaaeTcs
paccMoTpeTh KpynHoe sapbimko. Oprann3msl mramma F35WS criocoOHbI 00pa3oBEIBaTh MeNKue CheprUueCKHE IIUCTHI.

Ha ocHOBaHMM JaHHBIX CBETOBOW MHKPOCKOIMM U (UIOT€HETHYECKOrO aHaun3a, IPOBEAECHHOTO 10
nocienosarensHocTAM reHoB 18S pPHK u cyOorseannuis! [ mutoxpom c-okcruaassl, Mbl yCTaHOBIIIH, YTO mTaMM F35WS
npeacTaBiseT coboit HOBbIM Buj pona Flabellula n nomkeH ObITH CUCTEMATHUECKH OMKCaH. BriepBrie st aMme0 3TOro
poza ObuIN MoTy4eHb MUKpOdoTOrpaduu nporecca araMHoro ciausHust. OZHAKO, OHM He 0TOOPaXKaloT Cy A0y SAE€pHOTO
Marepualla CIMBIINXCS KJIETOK M3-3a CJI0XKHOCTH HaOJIOJICHUS 32 3TUMH OpraHn3MaMu.

Paboma evinonnena ¢ ucnonvzosanuem obopyoosanus PL] CIIOI'Y «Pazeumue MONEKYIAAPHbIX U KIENOYHbIX
mexnonozutly. Paboma evinonusiemcs npu noodepoicke epanma PH® 20-14-00195.

New representative of the genus Flabellula from a depths of White Sea
Kulishkin N.*, Surkova A., Smirnov A.

Saint Petersburg University, Faculty of Biology, Department of Zoology of Invertebrates, Saint Petersburg
* e-mail: development.bio@gmail.com

We isolated a strain F35WS from the bottom sediment collected from a depth of 35 meters near Pezhostrov Island

(Keret Archipelago, White Sea). According to the light-microscopic and phylogenetic data, representatives of this strain
is a new species to science and should be systematically described.
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IIpo0aeMsb! naeHTH(PUKANH BHIOB TekamMeOna (Amoebozoa; Discosea; Thecamoebida)
Ha MOP(}OT0rH4YecKoM U MOJIEKYJISPHOM YPOBHSX
Meszenyes E.C.* Cyprosa A.A., Kynuwxun H.C., Tatimaposa K.M., Cuupros A.B.

CankT-ITerepOyprckuii Tocy 1apCcTBEHHBIH YHUBEPCUTET, Kadenpa 30010run 6ecio3BoHOUHbIX, CaHkT-IleTepOypr
* e-mail: e.mezentsev@spbu.ru

Wnentndukanus, pasrpaHiyeHne U ONMCaHUE BUJIOB T'OJIBIX JIOOO3HBIX ame0 Obl1a M OcTaeTcsi KpaifHe CIIOKHOM
npoOsiemMoil. AMeObI He MMEIOT OCTOSIHHOW (POpMBI Tela, KOIMYECTBO MOP(POIOTHIECKUX MPU3HAKOB JIOCTYITHBIX IS
ONHMCaHUsT HEBEJHMKO, a MOpP(POMETPHYECKUE IMapaMeTphl JAEMOHCTPHPYIOT BBICOKMH YPOBEHb H3MEHUYMBOCTH. Jlo
HelaBHero BpemeHH, cemeiictBo Thecamoebidae (TekameOuIbpl) cCYMTAIOCH OJHOW U3 TPYIII (€CJIN HE €IMHCTBEHHOH), B
KOTOPOH BHJBI MOXKHO JOCTOBEPHO Pa3NYUTh, WCIIONB3Ys JHIIb METOABI CBETOBONH MHKPOCKONWH; HA OCHOBAaHWH
MOpPQOIOTHH ABIXKYIIEHCS KIETKH U cTpoeHus siapa. [IpoBeneHHbIE HAMH HCCIIEIOBAHHS MTOKA3a]IM BHYTPUBUIOBYIO
W3MEHYMBOCTh OPTaHMU3AIMH pa. [IposBIAThCS Takasi U3MEHIMBOCTh MOXKET U B HEOOJIBIINX N3MEHEHHAX OpPTraHn3alin
BHYTPHSIEPHBIX CTPYKTYp B Ipeenax oOIero narrepHa y OJMHOYHBIX KIETOK (Hanpumep, y Buna I. foliovenanda), n B
Gostee CyIIeCTBEHHBIX — BILJIOTH /10 3aKOHOMEPHBIX H3MEHEHHH B MOP()OJIOTHH sApa Y OOJBIIMHCTBA KJIETOK B KyJIBTYpPE
C TeYEeHHEM BPEMEHH WM OT IIepeMEHBI METOAOB KynbTuBupoBauus (7. astrologa). AHanu3 nocienoBaTeIbHOCTEH reHa
18S pPHK, mupoxo mpuMEeHHUMOTro Ui HACHTH(GHUKAIINY U KiacCu(UKAITUK JO0003HBIX aMe0, MOKa3al HaJudue OJIM3KUX
BUIoB (sibling species) it 4eThIpeX MIMPOKO PACHPOCTPAHEHHBIX BHJOB TekaMeOua. Takue BHIBI UMEIOT TOHKHE
Mopdoornueckue pasiuuus, MO0 BOOOIIE HEpa3IHMYMMBI C MOMOILIBIO CBETOBOH M IJIEKTPOHHONW MHKPOCKOIIHH.
OOHapyXeHHE M3MEHUYUBOCTH BRYKHEHIIIMX ONPENEINTEIbHBIX IIPU3HAKOB, & TAKKE CPHITOr0 pa3HOOOpasusl, yKa3blBaeT
Ha TO, YTO MOJICKYJSIPHBIE METOABI SIBISIIOTCS OOJiee HAJEKHBIM CIOCOOOM HMACHTH(UKAIMU M pa3IMueHHs BUIOB
TekaMeousI.

[MpennoxxeHne pa3nuyaTh BUIBI MOJIEKYJSIPHBIMA METOJIAMH TTOJTHIMAET BOIPOC O CTaOMIIBHOCTH MCIONIB3YEMBIX
MapKepHBIX  IociefoBarelbHOCTed.  Takke — MOCHTHU(QHKAIMA  TeKaMeOHJ  OCIOXHIETCS  OTCYTCTBHEM
MIOCJICIOBATENILHOCTEH MAapKEpHBIX T€HOB I IEJIOT0 psiia BHUAOB, THIIOBBIE KYJBTYphl KOTOPBIX YTpaueHbl W3
MEXAyHapOoAHbIX KojuteKui. [onbiTky nomyunTsk cukBeHchl reHa 18S pPHK naeHTHuHpIME MeTOIaMU AJI1 HEKOTOPBIX
KyJIbTyp HE Jajdd TOJOXHTEIBHOIO pe3yibTaTa, IPH WUCIOJIb30BAHMM KaK cTaHmapTHeIX weroauk IIHP u
CEKBCHUPOBAHUsI, TaK U NPH HCHOJb30BaHWU MeToZoB NGS. JluteparypHble JaHHbBIE W HAll OIBIT YKa3blBAIOT Ha
HECKOJIbKO BO3MOKHBIX MMPUYHH CYIIECTBOBAHUS «OENBIX MATEH» B MOJIEKYJISPHBIX IAHHBIX TeKaMeOu I, HECMOTPSI Ha UX
LIMPOKOE PAaclpoCTpaHeHHe. B 4YacTHOCTHM, B HEKOTOPBIX pOAax TekameOWJ OTMeYeHa TEHICHIUS K HAIUYHI0
MPOJIOSDKUTENBHBIX HHCepLuii B reHe 18s pPHK, a Takke TeHACHIMK K CHJIBHOMY M3MEHEHHIO MOJYKOHCEPBATUBHBIX U
KOHCEPBaTHBHBIX YYAaCTKOB I'€Ha, YTO B KpalHUX ciydasx He mo3BossieT mpu nomou BLAST mpeHtnduunnposats
MOJTy4EHHYIO MOCIEI0BATENbHOCTh KaK IpUHAIIeKaIyto TekaMmeOuaam. [locneanee Takxke MOXKET SIBISITHCS IPUIMHON
HEBO3MOXXHOCTH HAMTH ITOCIIEOBATEIEHOCTD T'eHa B IIOJIHOTCHOMHBIX JaHHBIX.

Paboma ewinonnena npu noddepoicke epanma PH® 20-14-00195 ¢ ucnonvszosanuem obopyodosanus PIL]
«Pazeumue mMonexynapHuIX u KiemouHvix mexuonoz2uiiy u «Kymbmusuposanue muxpoopzanuszmosy Hayunoeo napxa
Cliorl'y.

Problems of identifying thecamoebid species (Amoebozoa; Discosea; Thecamoebida)
at the morphological and molecular level
Mesentsev Y. * Surkova A., Kulishkin N., Taimarova K., Smirnov A.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: e.mezentsev@spbu.ru

Recent studies of Thecamoebida have shown the presence of cryptic diversity and polymorphism of some
morphological characters, which makes it impossible to identify species only by light microscopic methods. We have
noted a number of evolutionary trends in this amoeba group that could make the molecular identification of species also
a difficult task.
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MopdoJiorust u puiioreHeTu4deckoe noaoxxeHne ame0nbl cemeiictea Hartmannellidae (Amoebozoa:
Tubulinea), uzoaupoBannoii 3 boranuueckoro Caga CIIoI'Y
Taiimaposa KM'* Mesenyes E.C. ! Kamviuayxas or'?

! CankT-IleTepOyprekuii rocy JapCcTBEHHBIN YHUBEPCUTET, Kaeapa 300J10TuH 6ecro3BoH0uHEIX, CaHkT-IleTepOypr
2UNucruryt Huronorun PAH, naboparopus LluTonoruu oHOKIE€TOUHBIX Opranu3Mos, Cankt-IletepOypr
* e-mail: st091701@student.spbu.ru

B pasnmuuHBIX MeCTOOOMTaHHMSX MIMPOKO paclpoCTpaHEHbl aMeObl, KOTOPBIX MOXXHO OTHECTH K
MOHOTaKTH4E€CKOMY MOP(OTHUITY: MOHONIOAMANIBHBIE aMeO0bl, CYOIMIIMHAPUYECKHE B TIONIEPEYHOM CEYEHHH, CO €HMHBIM
HarpasJeHHBIM TOKOM LUTOMIa3Mbl. Takyto GopMmy npuHATO Takke Ha3biBaTh limax-type (Page, 1962). bonbmuHCTBO
M3BECTHHIX JHMMAaKCHBIX aMe0, B COBPEMEHHOW CHCTEMe BXOAAT B cocTaB ceMmeiictBa Hartmannellidae (Amoebozoa:
Tubulinea: Euamoebidae). Omnako Takume (opMbel BcTpewarorcs u B mpeaenax Discosea (Hampumep Volkova and
Kudryavtsev, 2021; Kudryavtsev et al., 2022). He6ounpImoe koamdecTBO MOP(OIOTHIECKUX IPHU3HAKOB MIPAKTUICCKH HE
MO3BOJISIET WAEHTU(GHUINPOBATH JIMMAKCHBIX aMe0 TOJBKO METOJaMH CBETOBOM MHUKpocKonmuu. B cBs3m c uewm,
MOJIEKYJISIPHBIE METOIBI SIBIIAIOTCS O0JIee Ha/IS)KHBIM M YZ0OHBIM HHCTPYMEHTOM IS HJICHTU(HUKAIINH U KIaccupuKam
MOJJOOHBIX OPTaHM3MOB.

B pamkax Hameil paboThl 10 M3y4eHHI0 OHopa3zHooOpas3us J0003HbIX amed moyBsl boTaHn4yeckoro caxa CIIOIY
OblIa M30JIMPOBaHA KyJIBTYPa MEJIKUX JIMMAaKCHBIX ameO0. [Ipy akTHBHOM JJOKOMOLIMM KJIETKH NPUHUMAIOT BBITSHYTYIO C
IJIaJIKUMH 04epTaHusIMH (HOpMY, IBHIAIOTCS MOHONOAMAILHO M MMEIOT OyJibO00BHIHBIH ypoun. [Ipu cMeHe nBUXKeHMS
ameObl ITOBOPAYMBAIOTCS BCEH KIJICTKOM LIEJIMKOM, OO Ha OCHOBHOHM ee yacThu cOOKy (hOpMHpPYETCsl ICEeBIOIONMS,
KOTOpasi B WTOre CTAHOBUTCS JUAMpYIomed. B nuTomnmasme MOKHO HaOIOAAaTh OJHO BE3HMKYJSIPHOE SIPO,
MHOT'OYHMCIICHHBIEC THIIEBAPUTEIbHBIC BAKyOJIH, OJHY WIN JIBE COKPAaTHTEIbHbIC BAKYyOJIH, @ TAKXKE MHOI'OYHCIICHHBIC
ctepuueckne BKIIOYEHHSI. HUKaKnX KPUCTAIIOB WIIM JPYTHX CBETONMPEIOMIIIONINX CTPYKTYp OOHapyeHo He Obuto. B
Halle KyJbType aMeObl 00pa3yIoT IUCTHI ¢ TOJICTOM 000J109KOH. AHAIHM3 MOP(HOIOTHUECKUAX TIPU3HAKOB, TIOTYYSHHBIX
METO/IaMH CBETOBON MUKPOCKOIIHH, TI03BOJISIET HACHTH(UINPOBATE NCCIIELyeMbIX aMe0 Kak MpeaCcTaBUTENEH ceMelicTBa
Hartmannellidae (Amoebozoa: Tubulinea). OxHako, BHyTpH 3TOH TPYMIIEI OTACIBHBIE POJa UMEIOT OYEHb TOHKHE U
YaCTO HESICHBIE PA3INYHNs, U I ONIPEACICHUS POLOBOH MPUHAIS)KHOCTH, IMEIOIIMXCS JAHHBIX SIBHO HEOCTATOYHO.

[l Gonee TouHOM MaeHTH(HKAMK HAMU ObUIa TTOJTydeHa HyKJICOTHIHAs TociieioBaTenbHocTh reHa 18S pPHK.
ITo pe3ynbraTaM MOJIEKYJISIPHO-(DMIIOTCHETHYECKOTO aHAIN3a M3yYeHHbIE aMeObl PaclioyiaraloTcsi cpeJu BUIOB pona
Copromyxa, obpa3ysi enunyto knaay ¢ sugamu Copromyxa sp. PKD 2011 u Copromyxa laresi ZEB1. IIpsimoe cpaBHEHHE
IOCJIEI0BATEILHOCTEH U aHAJIN3 WAEHTUYHOCTH € OJIM)KaHIIMU COCEISIMH T10 JIEPEBY, IOKa3aJl 3HAUYUTEIbHBIE Pa3INIHs,
HMEIOLINE CII0XKHYIO CTPYKTYPHYIO IPUPOTY.

Hccnedosanue svinonneno npu noooepoicke epanma PH® 20-14-00195. [pu evinonnenuu pabomsi ucnoib308aHbL
MexXHu4ecKue 603MONUCHOCU PECYPCHbIX YeHMpos8 « Kyibmusuposanue MUuKpoopeanusmosy, « Pasgumue monexynapuoix
U K1emouHwix mexunonocuuly, « Boruuciumenvuoiii yenmp CII6I'Y» u «buobanky» Hayynozo napxa CIIOI'Y.

Morphology and phylogenetic position of the amoeba family Hartmanellidae (Amoebozoa: Tubulinea)
isolated from the Botanical Garden of Saint Petersburg University

Taimarova K. M.'* Mesentsev Y. S.’, Kamyshatskaya O. G2

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Institute of Cytology of RAS, Laboratory of Cytology of Unicellular Organisms, Saint Petersburg
* e-mail: st091701@student.spbu.ru

We isolated small limax amoebae from the soil of the Botanical Garden of Saint Petersburg University. We carried
out a light microscopic and molecular study. The phylogenetic analysis based on the 18S rRNA gene sequence shows that
these amoebae belong to the genus Copromyxa. However, the sequence has structural differences from other species of
the family.
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HomMopdu3M y HeHTPOXeTUAHBIX COJTHEUHUKOB Acanthocystis turfacea: poab cum0no3a ¢
XJIOpe/lJIaMHu
Tlonyszepos C.A.

CankT-ITerepOyprckuii Tocy 1apCcTBEHHBIH YHUBEPCUTET, Kadenpa 30010run 6ecrio3BoHOUHbIX, CaHkT-IleTepOypr
e-mail: poluzerov24@gmail.com

Lenrpoxenunubie conneunuku (Haptista, Centroplasthelida) — rpynma ¢ioTupyrommx M HpUKPEIUICHHBIX
aMeOOUIHBIX TPOTHCTOB, U KOTOPBIX XapaKTEpHO HaJM4YHe OCOOOro IIEHTpa OpraHU3alH MHKPOTPYOOUYeK —
LEHTPOILIACTA U TOHKUX, HEBETBAIINXCS IICEBIONOIUH — akconoauid. /s moaaBisromero O0JIbIINHCTBA HEHTPOXEIH T
XapaKTepHO HaJMYHE BHEUIHUX CKEJICTHBIX AJIEMEHTOB: KPEMHHEBBIX YELIyeK M/WJIN OpraHndecKux crnukyi. CTpykTypa
KPEMHHUEBBIX Yellyek cuurtaercs BupocnenuduyuHoi. [IpencraButenn TakcOHa MOTYT HACeNATh MPECHBIE M MOPCKHUE
BOJIOEMBI, BepXoBbIe 0ooTa. [Ipy 3TOM OHM B OCHOBHOM aCCOLMHMPOBAHBI C BEPXHHM CJIOEM HPHIOHHOTO OCalKa HIH
BOJIHOU PaCTHTEIBbHOCTBIO.

Acanthocystis — poll LEHTPOXEIUIHBIX COIHEYHNUKOB H3 cemeiictBa Acanthocystidae. [ COTHEYHHKOB 3TOTO
poza XapakTepHO HAIMYMe IUIACTHHYATHIX Yelryek (plate-scales), pacroioKeHHBIX TAHTCHTAIbHO 10 OTHOLICHHIO K
KJIETKe, 1 PaAnualbHBIX KPEMHHUEBEIX Yelryek (spine-scales), pacrooKeHHbIX 10 pagrycaM. [loMuMo 3Toro, B oTin4ue
OT MHOTHX JIPyTHX IIEHTPOXEIUIHBIX COJHEYHUKOB, NMPENCTABUTENN poja Acanthocystis ciocoOHBI epeMenaThes Mo
cyOcTpaTy nepekaThIBaroIIMMUCS ABWKEHUSIMU. Buabl pona Acanthocystis BCTpedaloTcs: Kak B MUHEPAIN30BaHHbIX, TaK
U B IPECHOBOJHBIX MECTOOOUTAHHSX.

JlBa mpecHOBOAHBIX BUIA poja, A. penardi n A. turfacea, MOTYT UMeTh (DOTOCHHTE3UPYIOLIUX CUMOHUOHTOB —
3eneHbIX Bojopociei xnopemn (Trebouxiophyceae). IlpencraBureny, KOTopble colepKaT BOAOPOCIb, OTIMYAIOTCS OT
(bopM, JMIIEHHBIX XJIOpEJLI, 00Jiee KPYITHBIMH pa3MepaMu KJIETKH U IOKPOBHBIX CTPYKTyp. Ha naHHbIi MOMEHT ocTaercst
HETIOHSTHBIM, BIHMSCT JIM HaJINYie CUMMOMOHTOB-XJIOPEIUT Ha pa3Mep KIETOK A. turfacea Wiy xe, Ha CaMOM Jeje, Mbl
UMeeM €TI0 ¢ JBYMs OTICIbHBIMU BUJAMH, HMCIOLIMMH OYCHB MOXO0XKHE YCLIYHKH, HO Pa3NYarolIMMHUCS pa3MepaMu
KJICTKH 1 YCeIIyeK U HATMYHEM, JTIHOO OTCYTCTBHEM CHMOUOHTOB-XJIOPEILI.

Hamu 66111 0TOOpaHbl IPOOBI JOHHOTO OCaaKa U3 BogoeMoB JIeHHHrpaackoit obnactu u ceBepa Kapennu. [Janee
9TH TpoObl OBUIM BBICESHBI B 4alku [leTpu Ha NMUTATENBHYIO CpPEeldy, B HEKOTOPBIX M3 KOTOPBHIX OBLIM HaiJeHBI
COJIHEUHUKOB A. turfacea, Kak COJEpKalllie XJIOPEJUIbl, TAK M HE HMeloliue cuMOMOHTOB. OJMH U3 COJIHEYHHKOB,
COJIepIKAIMX XJIOPEIUIbl, ObUT BBIACIEH B YUCTYIO KyJIbTypy. [loMuMo 3TOrO, ObLTA ONMcaHa KynbTypa A. turfacea, He
coJieprKkaiasi XJ0peuibl, 0COOU B KOTOPOH OTINYAINCH OoJiee KPYITHBIMU pa3MepaMu OT PaHee OIHMCAHHBIX IITAMMOB, HE
coepKamux xjopeiuibl. Ha W30mMpoBaHHBIX MmTamMMmax A. turfacea w3 BomoeMoB JIeHWMHTpaackol ob6macTu ObLIO
II0OKa3aHo, YTO MHOCJe AJIUTEIbHON MHKyOanuyu IpH OTCYTCTBHH OCBELICHHS IPOTHCTHI COXPAHSIOT CHMOHMOHTOB, HO B
MEHBIIEM KOJMYECTBE, YeM ILITaMMBl, HaXOIMBINMECS Ha CBeTy. VcXoms W3 3TOro, MOXKHO INPEAIONOXKHTb, YTO
BOJIOPOCIIH HE SIBJISIOTCS ITUILEH COTHEYHHKA.

Hccneoosanue svinonneno npu noodepoicke npoekma PH® Ne 20-74-10068 u pecypcnozo yenmpa «Passumue
MONEKYNAPHLIX U Kiemounvix mexnonoeuy CIIOIY.

Taxonomy of Acanthocystis (Haptista: Centroplasthelida) and the phenomenon of symbiosis with
chlorellae
Poluzerov S.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg.
e-mail: poluzerov24@gmail.com

Some species of Acanthocystis like A. turfacea sometimes contain symbiotic Chlorella-algae (Trebouxiophyceae).
The symbiont-containing forms are larger and possess larger scales. Currently it is unclear if the algae symbiosis is a
facultative phenomenon causing the cells to enlarge or symbiont-containing and symbiont-free forms actually represent
different species. The criteria for species distinction in Acanthocystis are discussed.
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IMapa3uTu3M U cMe:kHBIe siBJIeHHA cpean nuHOpuIareaaT (Dinoflagellata, Alveolata)
Hpunyyxuit MLE. *, [lackeposa I'.T.

CankT-ITerepOyprckuii Tocy 1apcTBEHHBIH YHUBEPCUTET, Kadenpa 30010run 6ecrio3BoHOUHbIX, CaHkT-IleTepOypr
* e-mail: st086753@student.spbu.ru

JuHo(dnareusiThl —  OJHOKJIETOYHBIE OJYKAapHOTHI, JEMOHCTPHPYIOIIME TIpH OOLIeM IUIaHe CTPOCHUs
yIUBHUTEIIFHOE Pa3HOOOpa3ye M0 CBOeH OMOJIOrUHU U AKOJIOTHH. J[JIs 3THX NPOTUCTOB XapaKTEpHO HAJMYHE YHUKAIbHBIX
MOKPOBOB (am(urecMa i TeKa), IBYX HEPaBHBIX )KI'YTHKOB, 0CO00TO siipa (IMHOKapHOHA), MUTOXOHAPHH C TPy OUaThIMU
KPHCTaMH, IUIACTHA. BBIIENAIOT HECKOIBKO (DHUIIOTCHETHUECKHMX JIMHHK IOUHO(MIAreIUIAT, MOKa3bIBAIONINX DPAa3HBIC
SBONIOLMOHHBIC TEHACHIMH B CTAaHOBJICHHM CHMOMOTHYECKMX W JAPYIMX OTHOWICHHWH C pa3sHOOOpa3HbIMA
syKapuoTHueckumu opranusMamu. llepkumucunmsr (Perkinsidae) — cecrtpmHCKas K guHOGIAreuIsiTaM TpyTIa,
00BEMHSIONAs BHYTPHUKIETOYHBIX Mapa3suTOB MOJLTIOCKOB. bazanbHble npencraButeny AuHOduaresaT OKCHPPUCH
(Oxyrrhis sp.) — cBOOOJHOXXHBYIINE XHUIIHUKH, (HaronmUTHPYIOMINE LEIUKOM IUIAHKTOHHBIE OpraHu3Mbl. CHHIWHEH
(Syndiniales) — muHOGIAreMIATE, Tapa3sUTHPYIONINE B IPYTHX NPOTHUCTaX, B Pa3sHOOOPA3HBIX BOIOPOCISIX, phIOax,
pakooOpa3HbIX, kHugapusix. Hoxrnmonen (Noctilucales) npencraBistor co60it CBOOOTHOKHUBYIIIMX XUITHUKOB, KOTOPbIE
MOTJIOMIAIOT pa3JIMyHble IUIAHKTOHHBIE OPraHW3Mbl M HMEIOT (OTOCHHTE3HMPYIOIIMX CHUMOMOHTOB. TUNHYHBIE
nuHodnaremusaTel (Dinophyceae), Oyayun B 60IbIIMHCTBE CBOEM (POTOCHHTE3UPYIOIINMH aBTOTpO(aMu, TeM HE MEHee,
BKJIIOYAIOT CYIIECTBEHHOE KOJHMYECTBO XHWIIHUKOB M CHMOHOHTOB, B3aWMOJAEHCTBYIOIIMX C pa3sHOOOpa3HbIMU
9YKapUOTHYECKUMU opraHudMamu: Paulsenella spp. u Pfiesteria spp. — TOKCHUYHbBIE TUHO(IATSIUIATHI, TUTAOIINECS
IyTeM MH30LUTO32 Ha INPOTHCTaX M, B HEKOTOPBIX Clly4asX, JaXe Ha MHOTOKJIEeTO4YHbIX; Haplozoon spp.—
SHJIOMIAPA3HUTHI TTOJHMXET, MPUKPEIUIAIOIINECS C TOMOMIBIO CTHIICTOIIOO0HOI OpraHeNnybl K SMUTEINI0 KUIIKH XO35IHHA,;
Symbiodinium spp. — oOIMTaTHBIE BHY TPUKIIETOYHBIE CAMOMOHTHI-MYTYAJIACTHI KOpasutoB. Hamm coOcTBeHHBIE TaHHBIC
[0 paHee HEW3BECTHOW IWHO(DIAre/IfTe, MapasUTUPYIOUIEH Ha HAapY)KHOW MOBEPXHOCTH XO3SMHA-TIOJIMXETHl U
BXOJSAIIEH, M0 NpeIBapUTEIbHBIM MOJIEKYJSIPHO-OHOIOTHYECKUM JIaHHBIM, B cocTaB Kiaael Dinophyceae, mo3Bomstor
MIPEATIOKNTH CHEHAPUIl CTAHOBJICHHUS SHAOMApasuTH3Ma (Ha npumepe Haplozoon) OT XWITHUYECTBA ¢ MU30IUTO3HBIM
rutanueM (Paulsenella, Pfiesteria) uepes sxromapasutusm (Dinoflagellata gen. sp.). DBOMOIIOHHBIE TyTH CTAHOBJICHHUS
napasutuzmMa y JUHO(JIAre/uIiT KOHBEPIeHTHBI TaKOBBIM Y CIIOPOBUKOB (Sporozoa) M amMKOMILIEKCOIOMO0OHBIX
npoructoB (Apicomplexa sensu lato).

Ilpoexm svinonnsiemes ¢ PL] CII6I'Y (Nel09-29396).

Parasitism and other associated phenomena in dinoflagellates (Dinoflagellata, Alveolata)
Prilutsky M. *, Paskerova G.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

* e-mail: st086753@student.spbu.ru

Dinoflagellates are single-celled eukaryotes that show amazing diversity in their biology and ecology. We
analyzed the distribution of predation and parasitism among dinoflagellates. Drawing on our own material on a previously
unknown ectoparasitic dinoflagellate, we propose a way of the origin and spread of parasitism in dinoflagellates.



HNnenTudukanms u XapakTepuCcTHKA 0aKTepHAJIbHBIX JHA0CHMONOHTOB IBPUTAJTMHHON HHY30pHH
Paramecium nephridiatum
Maxcumosa M.C.'*, Kypcauesa E.C. ! Benken K.A."?, Cabaneeea E.B.’

! CankT-IleTepOyprekuii rocy JapCcTBEHHBINH YHUBEPCUTET, Kaeapa MUTONoruy 1 ructonoruu, Cankr-IlerepOypr
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* e-mail: mariamaximovabio@gmail.com

Wndysopun wyacto BBICTYyMalOT B Ka4yecTBE XO35€B Uil IIMPOYAMIIEro CHEKTpa CHMOHMOTHYECKHX
MHUKPOOPTIaHM3MOB, KaK OJTHOKJIETOYHBIX 9YKapHOT, TaK 1 apXxeH uim 6akrepuii. B aTom crimcke ocoboe MecTo 3aHUMAIOT
OaxTepun, criocoOHBIE 3aHUMATh pa3HbBIe HUIIW JaKe B MpelesiaXx OJHOW M TOH ke KiIeTKH. CyIecTBYIOT OaKTepHH-
SIHUOUOHTHI, )KUBYIIHE HA TOBEPXHOCTH KIETKH-XO3SIMHA, M OaKTepHUU-IHAOIMTOONOHTHI, KOTOPBIE MOTYT HACEISTh
MOYTH BCE BHYTPEHHHE KOMIAPTMEHTHI TMPOTHCTA. biaromaps CBOMM OTHOCHTEIBHO OONBIINM pa3MepaM
BHYTpHsIIEpHBIe OakTepun pona Holospora BriepBrie ObLTH ONMCAaHBl Y HHPY30puit poga Paramecium eme B XIX Beke.
Cerogast 3TH OaKTEpUM OCTAIOTCS HAMOOJIee XOPOIIO M3YYEHHBIMH YHIOCHMOMOHTAMH MapaMeruid. X BEIIENSOT B
cemeiictBo Holosporaceae (mopsmox Holosporales), kyma Taxke BXonsaT HemaBHO omucanHble Holospora-momoOHbie
6akrepun (HLB).

Kionsl napamenuii BMC21-9-1 1 BMC21-8a-1 Obuu BbIBeIeHBI U3 P00, B3ATHIX B IMTOPAILHON BaHHE OCTPOBA
Cpennuit ryoer Yyma (Bemoe wmope, 66.282500, 33.709444) B 2021 romy. BeimBuHyTOC HaMuH Ha OCHOBE
MOP(OIOTHYECKUX KPUTEPUEB MPEIIOIIOKESHUE O PUHAJICKHOCTH TAHHBIX KIIOHOB K BUuay Paramecium nephridiatum
OBLJIO TIOATBEPKJCHO AaHAIM30M IOCJIEJOBATEIbHOCTH TeHa MepBoiM cyObenuHuipl muToxpomokcuaassl (COXI).
[Ipwxu3HeHHOE HAOIOICHHE C HCIIOIB30BAaHUEM CBETOBOM MUKPOCKONNH B peXnMe KoHTpacta Homapckoro BBISBUIIO
TUIepuHQEKINI0 MaKpPOHYKICYCOB HH(Y30pHi KPYIHBIMH TAJOYKOBUIHBIMH OaKTEpUAMH, MOP(OIOTHICCKA
CXOAHBEIMH ¢ TpeactaButenssMu Holosporaceae, a Takke Halp4We B IUTOIUIa3Me Oollee MENKHX OaKTephil BHE
MUIIEBAPUTEIBHBIX Bakyolei. [Ipu pa3pymeHIu KISTKH XO35SHMHA AP0 COXPAHSIIO IEIOCTHOCTh, BEIXO/IS BO BHEITHIOIO
Cpeny B BHIC «KIyOKa». YTHETCHHOE COCTOSHHUE KYJIBTYPHI, IPUCYTCTBUEC B HEW CPAaBHUTEIHHO MEIKHX HH(Y30pHA U
HEPaCXOJAIINXCS «IBOHHBIX» KIETOK IO3BOJIMIHA MPEATION0XKATh, YTO CHMOMOHT HapyIIaeT JCJICHHC XO35SMHA, YeM
xapaktepusytorcs HekoTopsle HLB. HccnenoBanue sHIOHYKIEOOHOHTOB € TMTOMOIIBIO aTOMHO-CHIIOBOI'O MHKPOCKOTIA
BBISIBIUIO cBo¥icTBeHHOE 11t HLB oTcyTCcTBHE XI'YyTHKOB M OTCYTCTBHE MH(EKIIMOHHOTO KOHYMKA, XapaKTePHOTO IS
HHPEKINOHHBIX (OPM XOJIOCHOpP, a TaKKe XOPOIIO BBIPAXCHHYIO HEPOBHOCTh NOBEpXHOCTH. MccnemoBanune
0COOEHHOCTEH yIBTPATOHKOTO CTPOCHHS CHMOHMOTHYECKOW CHCTEMBI C MOMOIIBI0 TPAHCMHCCHOHHOM 3JIEKTPOHHOMN
MHUKPOCKOTIMM TIOATBEPAMIIO HAJIMYHE OBYX BHJIOB I'PaMOTPHLATEIBHBIX OaKTepHil B IUTOIUIa3ME M MaKpOHYKIEyce
nHOY30pHi, IPHYEM B ITOCTIEIHEM BHJICH IIpOIece In3nuca OakTepuil.

Jlis mpesBapUTENbHOTO ONPENEeNICHHUsT TPYIOBOW IPUHAUIC)KHOCTH BHYTPHUSAEPHOTO CHMOMOHTa Oblia
npoBezaeHa payopecuentHas rudpuansanus in situ (FISH) ¢ onuronykneoruaasim 30H10M K reHy 16S pPHK cemeiictBa
Holosporaceae. CexBeHHMpOBaHHE HYKJICOTHIHBIX MocienoBarensHocTel pparmenta rera 16S pPHK u nocnenyrommit
mouck cootBeTcTBUi B cucreMe BLAST ycranoBwim mpuHamiexkHOCTh (99,4%) SHIOHYKICOOMOHTOB K Buay “Ca.
Gortzia yakutica” (cem. Holosporaceae), HeqaBHO onucaHHOMY Y uHGY30puu P. putrinum. JIjisi MONTBEPKIACHUS TOTO,
YTO MOJIy4EeHHas IOCIIEA0BATEIILHOCTD IPUHAUICKUT BHY TPHSAEPHOMY SHIOCUMONOHTY, a He SIBJISIETCS] KOHTAMUHALIUEH,
mpoBezeHa (iryopecienTHas THOPUIU3AIWs in situ ¢ BunoctenuduaaeM 30H10M Gyak567.

Paboma evinonnena npu noodepocxke PH® (epanm Ne 22-24-00335) c ucnonvsosaruem 060py008aHuUs peCcypCHbIX
yeumpos Hayunozo napka CIIOI'Y: «L]enmp mukpockonuu u Mmukpoauaiuza» u « Kynemusuposanue Mukpoopeanusmosy.

Identification and characterization of bacterial endosymbionts of the euryhaline ciliate Paramecium
nephridiatum
Maximova M.'* Kursacheva E.', Benken K., Sabaneyeva E.!

! Saint Petersburg University, Department of Cytology and Histology, Saint Petersburg
2 Saint Petersburg University, Resource Center Microscopy and Microanalysis (RCMM), Saint Petersburg
* e-mail: mariamaximovabio@gmail.com

Ciliates can host various microorganisms. Bacteria of genus Holospora and their relatives (Holospora-like
bacteria, HLB) are among the most investigated endosymbionts of ciliates. This is the study of a Paramecium
nephridiatum clone bearing two bacterial endosymbionts, one of which is 'Ca. Gortzia yakutica', an HLB recently
discovered in P. putrinum.
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Rhizocephalan interaction with the host’s nervous system: morphological adaptations and
evolutionary trends
Lianguzova A."?* Arbuzova N.'°, Lapshin N.!, Laskova E.', Miroliubov A.°

!'Saint Petersburg University, Department of Invertebrates Zoology, Saint Petersburg
2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
* e-mail: reinhardtlennon@gmail.com

Parasites from different phylogenetic groups (Apicomplexa, Digenea, Acanthocephala) alter their hosts’
phenotype. Rhizocephalan barnacles (Cirripedia: Rhizocephala) demonstrate ones of the most intriguing examples of the
host manipulation. Rhizocephalans, especially ones from the fam. Sacculinidae and Polyascidae (“Kentrogonida” group),
can modify their hosts’ morphology and behaviour significantly due to the impact on hosts’ physiological processes.
Parasitic barnacles are able to feminise male crabs so that infected males become morphologically similar to the ovigerous
females and exhibit relevant behavioural patterns.

Integration of rhizocephalans with the host nervous system is presumably crucial in this intimate host-parasite
relationship. Modified rootlets of the interna (a tube-like system in the host's hemocoel) penetrate the nervous tissue of
the host ganglia. In most studied rhizocephalans, the distal part of the rootlets penetrating the host’s nervous tissue is
transformed into so called goblet-shaped organs located at the periphery of the host ganglia. The morphology of the
goblet-shaped organs varies significantly among representatives of different “kentrogonid” families (Peltogastridae,
Peltogasterellidae, Sacculinidae).

In the current study, we focused on the representatives of the family Polyascidae (“Kentrogonida™), Polyascus
polygeneus (Litzen & Takahashi, 1997) and Parasacculina pilosella (Van Kampen & Boschma, 1925). Polyascids
represent a sister group to the tree crown of the Rhizocephala, “Akentrogonida”, and the latter generally have less effect
on the hosts. We described polyascid interna’s rootlets invading the crabs’ nervous tissue which never form goblet-shaped
organs. The neuropil of the crab ventral ganglionic mass contained numerous thin rootlets, morphologically distinct from
the trophic ones. These rootlets consisted of one cell layer and had a modified cuticle. In the nervous tissue adjacent to
the rootlets, numerous vesicles and microtubules were present. In addition, we studied a representative of the
“Akentrogonida”, family Thompsoniidae, Diplothylacus sinensis (Keppen, 1877). Their rootlets also penetrated the host
nervous tissue and the goblet-shaped organs are absent, like in the Polyascidae.

Therefore, the intimate rhizocephalan interaction with the host nervous system probably played a decisive role in
the evolution of host-parasite relations. The specialised rootlets associated with the host nervous’s system are present in
all studied species (“kentrogonids” and “akentrogonids™). Presumably, both goblet-shaped organs and thin rootlets
perform similar functions, and goblet-shaped organs were lost in a common ancestor of polyascids and “akentrogonids”.

The study was funded by the RSF No 21-74-00018.
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Ultrastructure of the sensory papillae in several digeneans from the White Sea
Denisova S.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
e-mail: sofia.denisoval 608@gmail.com

The sensory apparatus of digeneans is usually presented by surface papillae that pass through the tegumental plate
and connect with it through septate junctions. It is assumed that monociliated papillae act as tango- and rheoreceptors,
polyciliated ones are involved in chemoreception, and non-ciliated papillae are proprioceptors (e.g., Zd’arska, Nebesafova,
2003). The detailed ultrastructure of these nerve endings was studied mainly in adult worms and miracidia of a few
species. In addition to surface papillae, some digeneans have pigmented and unpigmented eyes (e.g., Rees, 1975).
Surprisingly, photoreactions are characteristic of many species in which photoreceptors have not yet been found.

During the morphological investigation of the nervous systems in digeneans, we studied the structure of sensory
papillae in daughter sporocysts, cercariac and adults of Podocotyle spp. (Opecoelidae), Renicola parvicaudatus
(Renicolidae), and rediae of Cryptocotyle lingua (Heterophyidae). The general morphology of papillae is mainly diverse
in adult worms and in cercariae, where different topological groups of papillae differ in the length of cilium and possess
specific modifications of surrounding tegument. In Podocotyle sp. cercariae the tegumental plate forms a tubular collar
that completely surrounds each cilium. In cercariae of R. parvicaudatus the wide folded tegumental collars appear in
acetabular papillae. In cercariae and adults, sensory endings are often grouped in clusters, externally similar to polyciliated
structures. In adult worms, the number of sensory endings increases, and new clusters associated with copulatory organs
appear. The studied daughter sporocysts and rediae are not characterized by such modifications; their sensory papillae are
uniform. The distribution of surface papillae correlates with the location of the CNS elements. In all life cycle stages, the
anterior concentration of nerve endings was detected.

All papillae observed are monociliated nerve endings, and their general structure is uniform. However, they are
characterized by a certain set of cytoskeletal elements and cytoplasmic inclusions. The key differences observed were: (i)
rootlets morphology, (ii) presence/absence of transverse filaments, (iii) length of dense collars, (iv) type of vesicles, (V)
presence/absence of membrane invaginations. The general uniformity of studied sensory papillaec impedes the accurate
interpretation of their functions, although it is possible to suggest mechano- and/or chemoreception.

The study was supported by RSF project No. 23-24-00046. The collection and primary processing of samples were
carried out at the research station “Belomorskaya”. The results were obtained using the equipment of the research park
of SPbU “Development of molecular and cellular technologies”.
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CTpoeHue XBOCTOBOI KancyJbl HucTo(opHbIX nepkapuii (Digenea: Hemiuroidea)
Crookuna O.A.* Kpemnes I A., Kpynenxo /. FO.

CankT-ITerepOyprckuii Tocy 1apCcTBEHHBIH YHUBEPCUTET, Kadenpa 30010run 6ecio3BoHOUHbIX, CaHKT-IleTepOypr
* e-mail: levyyashyk@mail.ru

Tpemaroap! HagcemelictBa Hemiuroidea — 1mmpoko pacrpocTpaHeHHbIE Tapa3uThl pe0. [y HUX XapakTepeH
TPEXXO3AUHHBIH KU3HEHHBIH UK. B epBoM MpoMeKyTOUHOM X0341HE Pa3BUBAIOTCS LEPKapUH, XapaKTepH3yIoLIecs
CBOEOOPA3HBIM CTPOCHUEM — HUCTO(OpHBIE. XBOCT 3THX IIepKapuii 00pa3yeT IMOJIyI0 XBOCTOBYIO Karcyily, B KOTOPYIO
BTSHYTO TEJIO IEPKapUH, U M3BEPraTeiIbHYyI0 TPYOKY, KOTOpas UCIIOIB3YEeTCs IS 3apayKCHUSI BTOPOTO TIPOMEKYTOYHOTO
XO3S5IHA — WICHHCTOHOTHX. HecMoTps Ha oOmmii miaH cTpoeHus, TUCTO(OpHBIE IEpKApUH OYCHb pa3HooOpa3Hbl. x
XBOCTOBBIC KaICyJbl OTIMYAIOTCS MO (GopMe W MOTYT HECTH pPa3IM4HbIe NPUAATKH, HAIpUMEp, JOKOMOTOPHEIE.
[TpogomKUTETHHOCTD JKU3HU HEKOTOPHIX HUCTO(GOPHBIX IepKapuii Upe3BbUAfHO BEICOKA Onaromapsi MacCHBHOMY
(IIOTHPOBAaHUIO B TOJNIIEC BOMABI, IIPH KOTOPOM CHIDKAETCS PacXo] 3allaCeHHOro rimkoreHa. Kpome Toro, mepkapuit
3aIIUIIAI0T 000JI0YKH XBOCTOBEIX Karcy. [Iporecc oOpa3oBaHusl CTEHOK XBOCTOBOW KaIlCyIbl OBLT OTMMCAH TONBKO IS
Buna Cercaria vaullegeardi: BOTOKHUCTBIE KIIETKH CEKPETHPYIOT KOJIJIAT€HOBBIE BOJIOKHA JJIsl IOCTPOCHUs BHYTPEHHE!
CTCHKH XBOCTOBO# KarcCyJibl, a 3ateM nerenepupyiot (Matthews, 1981).

Llenbro JaHHOTO MCCiENOBaHMs ObUIO M3yYEHUE CTPOSHMSI CTEHOK XBOCTOBBIX KarCysl HUCTO(MOPHBIX LiepKapuii
HECKOJIbKMX BHUIOB. Matepuain Obul coOpaH B paiioHe YueOHO-HayuHO# Ga3bl «bemomopckas» CIIOIY, a takxke B
okpectHOCTsX moc. ansaue 3enenis! (bapeniieBo mope) B epuo ¢ 2020 mo 2022 rr. O6pasiibl ObLtH 3ahUKCUPOBAHBI
JUISl U3Y4EHHS C TIOMOILBIO CBETOBOW, KOH(POKAJILHOM, CKAaHUPYIOILEH U MPOCBEYMBAIOIIEH 3JIEKTPOHHOW MUKPOCKOIITUH.
OOBeKkTaMH UCCIIEIOBaHMS CTaIH IOABIDKHBIE Lepkapuu cemeirictBa Derogenidae (Derogenes varicus w Progonus
muelleri), a Taxke HETIOABIKHBIE IIepKapuu cemeiicTBa Lecithasteridae (Lecithaster salmonis).

VY BceX pacCMOTPEHHBIX LEpKapUil B KalcCyje MPUCYTCTBYET NIBE CTCHKH: HAPYXKHAs TOHKas U Ooyiee TOJCTas
BHYTpeHHss. Hapy)kHas cTeHKa KalCyJibl HHBa3MOHHBIX IepKapuii D. varicus u P. muelleri cxoxa 1mo cBoeMy CTPOCHHIO:
3TO TOHKHH DIICKTPOHHO-IDIOTHBIN CIOH ¢ yTommeHusMH. [Ipu 5TOM HapyXHas CTEHKa Karcynsl L. salmonis MeHee
IUTOTHAs, 0e3 YTONIICHUH, HO 00pa3yeT MHOXECTBO CKIaJOK. BHYTpeHHsISI CTeHKa Karcynsl D. varicus COCTOHUT U3
HECKOJIBKUX CJIOEB BOJIOKOH, a y L. salmonis — Bcero n3 onHoro. Y D. varicus 00Hapy>KeHBI BOJOKHUCTHIE KIICTKH.

Habnromaemble pasnmuaus MOTYT OBITH CBSI3aHBI C  pPa3HBIMH aJaNTalMIMH K 3apakKeHHI0 BTOPOTO
MIPOMEXXYTOYHOTO X031MHA B Pa3HBIX (PMIIOTEHETHYECKIX BETBSX.

Paboma evinonnena npu nodoepaicke pecypcHozo yenmpa «Pazeumue MONEKYIAPHBIX U KNEMOUHbIX TMEeXHOI02UU»
CIIol'Y, pecypcnoeo yewmpa Muxpockonuu u Muxpoananuza CIIOIY u Ilenmpa KOAeKmusHo2o NOIb308AHUS
obopydosanuem «Xpomacy.

Structure of caudal cyst in cystophorous cercariae (Digenea: Hemiuroidea)
Skobkina O.*, Kremnev G., Krupenko D.
Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

* e-mail: levyyashyk@mail.ru

Digeneans from the superfamily Hemiuroidea have a peculiar type of cercariae which are called cystophorous.
Their tail comprises a hollow caudal cyst and a delivery tube. We performed comparative ultrastructural study of
cystophorous cercariae in three digenean species.
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Mertanepkapuu Diplostomum sp. u3 neHTpaJbLHON HepBHOU cuctembl Lampetra fluviatilis:
Mop¢oIoruuecKue 0COOEHHOCTH U B3aUMO/IelCTBHE € X035IHHOM
Mamau J].A."* Ap6ysoea H.A."?, Kpynenxo JI.FO.", Jlaneyzoea A.J1.", Muponiobos A.A."*, [Morsxoea H.B.

! CankT-IleTepOyprekuii rocy JapCcTBEHHBIN YHUBEPCUTET, Kaeapa 300J10TuH 6ecro3BoH0uHEIX, CaHkT-IleTepOypr
2 3oonorudeckuii uacTUTYT PAH, 1a60paTopys Mo U3y4eHHO Mapa3suTHUECKUX YepBeil U MpoTHCTOB, CaHKT-
[MetepOypr

3 UucrutyT ipo6iiem s3Bosmonuu 1 skonoruu um. A.H. Cesepriosa PAH, naGoparopus noBeieHus HU3IIUX
MO3BOHOUYHBIX, MOCKBa

* e-mail: st086289@student.spbu.ru

Cpexn BceX NapasuTOB, BIMSAIONIMX Ha (DU3UOJIOTHIO M IOBEACHHS XO3iMHA, 0cO00€ MECTO 3aHHMAalOT
npencraButenu Trematoda. s Tpemaron xapakTepeH CIOXKHBIM JKM3HEHHBIH UK C WCHOJIh30BaHHEM HECKOJIBKHIX
X0351eB (OZHOTO OKOHYATEJILHOTO M OJHOTO U OoJiee MpOoMeKyTouHbIX). [lepenada mapasura 3a4acTylo HPOUCXOIUT 110
tpoduueckoir memu. COOTBETCTBEHHO, HM3MCHEHHS (M3HOJIOTHH U TOBEICHUS INPOMEXYTOYHOTO XO3SMHA,
YBEIMYMBAIOIIME IIAHCHI TAaKOW Tmepenayd, OJIAarONPHATHBI Ul BBDKMBAGMOCTH Hapasuta. Merauepkapuy,
MapasuTHPYIOIINE B IeHTpanbHOM HepBHOH cucteMe (LIHC), crtocoOHbI 3HaUUTEIFHO M3MEHSATH ITOBEICHIE 3apaKCHHBIX
uMH opranu3moB. Onucanbl Takue d3PQPEKThl U I npenctaBureiei pona Diplostomum (cem. Diplostomidae) (Barber,
Crompton, 1997).

Merauepkapuu  Diplostomum sp. Obuin  oOHapyxenbl B IIHC peunoid wmuHoru Lampetra fluviatilis.
OKOHYATEIBHBIMHU X03s€BaMH Tpematoa pona Diplostomum SBISIOTCS PHIOOSIHBIC NTHIBI, B TO YK BPEMs JHUYUHKA
MUHOTH OOJBIIYI0 YacThb BPEMEHM IPOBOJAT 3apbIBIINCh B TPYHT. VI3MeHEHHe MOBEeIEHHUs JIHYUHOK MOXKET
CHOCOOCTBOBATh YCIEIIHOW TPAaHCMHUCCUM Iapa3uTa. B naHHOW paboTe MBI HCCIIENOBANM 3apaKEHHBIX JIMUMHOK U
IOBEHWIIbHBIX ocobeld L. fluviatilis, BBUIOBICHHBIX B pekax OacceiiHa OuHCKOro 3anuBa. PacnpenencHue Metanepkapuii
B [JTHC 6bUIO M3y4eHO B OCHOBHOM ITyTeM BCKPBHITHH (UKCHPOBaHHOTO MaTepHasia. Mop¢oiorus Kak napasura, Tak v
NPUICTAIOIUX TKaHeH HEpBHOW CHUCTEMBI X035MHA ObUIa HCCIIEA0BaHA C MOMOIIBIO TPAIHIMOHHBIX THCTOJOIHYSCKHUX
METOJIOB (M3TrOTOBJICHHE TOTAIBHBIX MPENapaToB, OKpacka MapaMHOBBIX CPEe30B MO0 Majulopu), a TakKe ¢ MOMOILIBIO
TPAHCMHCCHOHHOM 3JIEKTPOHHOW MUKPOCKOIIMU 1 HIMMYHOTHCTOXUMHH.

Merauepkapiuu B OCHOBHOM DPAacCIOJIAaraloTCs B YaCTH JKENYJOUYKOBOW CHUCTEMbI, OTHOCSIIEHCS K CpeqHeMY U
MPOJIOIATOBATOMY MO3TY, OJTHAKO HANOOJIBILIE UX KOJIMUECTBO MBI HAOJIOIANIN B YETBEPTOM XKelyaouke. [I[puanHoii sToMy
MOXET OBITh KaK BSaHMOHeﬁCTBHe napasura ¢ ECHTpaMu Ipoa0JIroBaToro Mo3ra, Tak 1 To, 4To ‘-IeTBepTBIﬁ KEJITyJOUYECK
obnagaer HauboJbIIMM 00BEeMOM. Metanepkapun cBoO60oAHO jexaT B mojoctu [[HC, 3HaUYNTENBHBIX MOBPEXKIACHUI
HEPBHOW TKaHM ITECKOPOEK Ha TUCTOIIOTHIECKOM YPOBHE 00HApYKeHO He Ob110. BEIsIBIIEHBI MOp(oTorHaecKkne pa3muans
MEXKITY METAlCPKaApUAMU, B HACTHOCTHU, IO CTCIICHU Pa3sBUTHUA BBI)IeHHTeHBHOﬁ CHUCTEMBI. MBI npearojaraéM, 4To OHU
CBSI3aHBI CO BPEMEHEM ITPOHUKHOBEHHS JINYNHOK B OPTaHU3M IIPOMEXYTOUYHOTO XO3I1HA.

[MonxydeHHsle Marepuasibl IUIAHUPYETCS JOMOJIHUTH IOBEACHYECKHMMH TECTaMH C 3apaXEHHBIMH U
He3apaKCHHBIMHU JINYUHKAMH, MMMYHOTUCTOXMMUYECKUM OIPENCICHNEM BEPOSTHBIX BELIECTB, O0YCIIaBIHMBAIOIINX
BIIMSIHHE TTapa3HTa, a TAKKe MOJICKYJIAPHBIMU TaHHBIMHU O BUIOBOH NMPHHAUIC)KHOCTH OOHAPYKEHHBIX METallepKapHii.

Diplostomum sp. metacercariae in the central nervous system of Lampetra fluviatilis: morphological
features and the host-parasite interactions
Matach D."* Arbuzova N."”, Krupenko D. ! Lianguzova A", Miroliubov A."?, Polyakova N3

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg

3 AN. Severtsov Institute of Ecology and Evolution of RAS, Laboratory of Basal Vertebrate Behaviour, Moscow
* e-mail: st086289@student.spbu.ru

Metacercariae of genus Diplostomum have been found in the brain cavity of Lampetra fluviatilis ammocoetes,

hinting at potential host behavior manipulation. Parasite distribution and morphology were analyzed in search of
adaptations for such a strategy. We plan to expand upon the acquired data via behavior tests and molecular methods.
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CTpoeHue HepBHOM U penenToOpHO cuctembl caMku Intoshia linei (Orthonectida)

Pannonopm A.B.*, Cnrocapes 1O.C.

Cankr-IletepOyprckuii rocyiapcTBEeHHBIN YHUBEPCHUTET, Kadeapa 30010Tuu 6ecrmo3BoHOIHBIX, CaHKT-IleTepOypr
* e-mail: septiger@yandex.ru

Opronekrunsl (Orthonectida) — rpynmna napasuToB, HCIONB3YIOMIAs IUPOKUH KPYT OECIIO3BOHOYHBIX XO3SEB.
JIn OpTOHEKTUA XapaKTepeH OJHOXO3SIMHHBINA )KU3HEHHBIH [IUKII, BKIIOYAIOLTUH CTa U0 [1a3MOIUs, Tapa3UTUPYIOLIETO
B XO3sIMHE, a TaKKe CBOOOHOXKHBYIINX CaMIIOB M caMoK. [Tocie komyssiuuu popMHUpYIOTCS TMYHHKH, KOTOPbIE TOKUIAIOT
MaTepUHCKUI OpPraHM3M M 3apakaloT HOBOTO XO3fMHA. Y CBOOOJHOXHBYIIMX CAMIOB M CaMOK Pa3JIMYHBIX BHIOB
CTPOEHHE HEPBHOW U MBIIIEYHON CHCTEM 3HAYUTENILHO BapBUPYET.

[lenpro JaHHOTO HMCCNEOBAaHMS OBLIO M3YYEHHE M aHAJIN3 CTPOSHMS HEPBHOM M PEIIENTOPHON CHCTEMBI CAMOK
OpTOHEKTH[ BUIA [ntoshia linei.

Marepuan Ui DaHHOTO HCCIIEOBaHWS, HEMEPTWH BUAA Lineus ruber, 3apaxeHHBIX [. linei, cobupanu Ha
BapenneBom mope (okpectHoctH mocenka JlampHme 3emeHmp! (69°07'car. mw 36°05' B.n.). CoOpaHHBIX CcaMOK
(bMKCUPOBAJIM M UCCIIEJOBAIIU MTPHU HOMOIIY KOH(POKAIbHONW MUKPOCKOIIMHU (OKpacKa IIMOKCHIIOBOW KUCIIOTOH U OKpacka
Ha cepoTtoHMH M FMRF-amun), a Takke TpPaHCMHCCHOHHOM AIEKTPOHHOM Mukpockonuu U 3D-ckaHupyromei
ANIEKTPOHHOM MUKpocKonuu. [lonydeHHble TaHHbIE OBIIIM IPOaHAIM3UPOBaHbI B Tporpamme Fiji ¥ MOCITyXWIIM OCHOBOU
Jutd co3nanus 3D Mozenu cTpoeHusI HEPBHOM CUCTEMBI.

HepsHras cucrema caMku I. /inei BKJIIO9aeT BOCEMb CEPOTOHMHEPTHUECKUX KJIETOK U IIECTh KIETOK COIep KallnuX
FMRF-amu. DT0 0[1Ha U3 CaMbIX MaJOKJICTOYHBIX HEPBHBIX cucTeM cpeau Spiralia. [Ipu okpacke Ha CEPOTOHHH HAMHU
BBISBJIEHBI 10 KpaifHeH Mepe IATh KIETOK, BBIITOJHSIOMINX, MO-BHAMMOMY, pelenTopHyio ¢yHKuuio. IIpu momormn
OKpaCKM IIHOKCHJIOBOM KHCJIOTOM HaM YIaloCh BBISIBUTH €IIE TPHU MPEINONOKUTEIBHO PELENTOPHBIE KIETKH,
PacHonoXKEeHHBIE B IEPEIHEN YaCTU CAMKH U CBOEH allMKaJIbHON MOBEPXHOCTHIO KOHTAKTUPYIOIINE C BHEIIHEH CPEOH.

JlaHHBIE MOJyY€HHbIE TPU MHOMOIIM 3JAEKTPOHHOW MHUKPOCKONHMH MHOATBEPIWIN U YTOUHHIN PE3yIbTaThl,
MOTyYeHHBIE TPH ITIOMOIIM KOH(OKaJIbHOW MHKpPOCKONMH. bbino BBIIBICHO 18 HepBHBIX KieTok. OHHM 00pasyoT
CKOIUIEHNE U3 16 KIIETOK, PacIoJIOKEHHBIX JOpcajbHO B obnactu 1-3 oounTa, M ABYX HEPBHBIX KIIETOK, BHIHECEHHBIX
OmKe K IepeTHEMY KOHITY CAMKH.

Penenitops! camku 1. /inei 10 JaHHBIM DJIEKTPOHHOW MHUKPOCKOIIMHM IIPEACTABICHBI HECKONBKHUMH TPYHIaMU
KJIETOK. J[Be KJIEeTKM pachoJOKeHBI Ha JIaTEePajbHBIX CTOPOHAX CAMKH M JAIOT OTPOCTKHM K OCHOBHOMY CKOIUICHHIO
HEPBHBIX KJIETOK. Taxke rpyma U3 MEeCTH KIETOK U aCCOIMMPOBAHHBIE C HUIMHU JIBE HEPBHBIC KIETKU PACIIONOXKEHBI B
nepeaHed 4acTu caMKH. JlaHHas rpynna npefcTaBiIeHa TpeMs KIETKaMH, JAIOIUMHI OTPOCTKH K IepeJHEH TOBEPXHOCTH
CaMKU U TpeMs KIEeTKaMU, TeJla KOTOPBIX JIEXKAT Ha IOBEPXHOCTU CAMKH.

Paboma evinonnena npu noooepocxe epanma PODPU 19-04-00218 ¢ ucnonvsosanuem obopyoosanus PL]
«Pecypcnuiii yenmp muxpockonuu u muxpoananuzay (MuM) CII6I'Y.

The structure of nervous system and sensory structures of Intoshia linei female (Orthonectida)

Rappoport A.*, Slyusarev G.

Saint Petersburg University, Department of Invertebrate Zoology
* e-mail: septiger@yandex.ru

Sexual individuals of the Orthonectida are characterized by variability of nervous system structure. The aim of this
study was to analyze the nervous system of Intoshia linei female. Using confocal microscopy, we found eight serotonin-
and six FMRF-amide-immunoreactive cells. According to the data obtained by electron microscopy, 18 nerve and eight
cells possibly performing a receptor function were identified.
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Pacnpenenenue kpuntudeckux BuaoB Echinorhynchus gadi sensu lato (Acanthocephala)
B bapenuesom, Ilewopckom u besom mope
Deodoposa 3.4.1% Haymosey JLA., Jromuna A.B.?, Vumunosa A.A.°

'TBOY “Banruiickuii beper”, TopCIOTyp, Carkt-IleTepOypr

2 3oonorudeckuit uactuTyT PAH, naGopatopus napasutuueckux yepseii u npoructos, Cankr-TletepOypr
3 Cankr-IletepOyprekuii rocynapcTsennbiil yuusepeutet, Cankr-ITetepOypr

* e-mail: little.god.667@gmail.com

Ckpebnu (tun Acanthocephala) — oOsuratHbsle 5HIONAPa3UThl MO3BOHOYHBIX, MCHOJIB3YIONIME B KayeCTBE
MPOMEXKYTOUHOTO XO35IMHA YWICHUCTOHOTUX. TpauLluOHHO CUUTAETCSI, YTO MPEACTaBUTEIH 3TOT0 TUIIA XapaKTEPU3YIOTCS
JIOCTaTOYHO MPOCTOH MOp(oIOTHEH C BEChbMa OrPaHWYEHHBIM HAOOPOM MPU3HAKOB, MPUTOAHBIX A MOCTPOCHHSA
TaKCOHOMHH 3THX OpPTraHW3MOB. JlaHHBIE MOJIEKYJSIpHOW (DUIOreHMM OKa3aauch BO MHOTOM IIPOTHBOPEYHUBHI IO
OTHOIICHHIO K TPAJAUIIMOHHON CHCTEeMaTHKe CKpeOHel, 0cHOBaHHOW Ha MOP(OIOTHIeCKHX Mpu3HaKax. (i pa3pernieHus
3TOTO MPOTUBOPEUHS TPeOyeTCsl Kak HaKOIUIEHHE OOJIBIIETO 00BbeMa MOJICKYIAPHO-TEHETUIECKUX AaHHBIX, TaK M Oojee
JieTayibHbIe HccnenoBanus Mopdonorun. Ilocnenane HOMKHBI BKIIOYATh B TOM 4YHCIE MOP(OMETPHUYECKUI aHANN3 ¢
UCTIONIb30BAHMEM COBPEMEHHBIX CTaTUCTUYECKHX METOJIOB, MOCKOJBKY JIsI MHOTMX CHCTEMAaTHYECKHX HPHU3HAKOB
ckpeOHell sIBHO TpeOyeTcsi YeTKoe OmpejelieHHe pa3Maxa BapbHpOBaHMs B Npenesax Bujaa. B HEKOTOPBIX cCilydasx
HCCIIeI0OBaHMs OJOOHOTO pojia IPUBOAAT K OOHAPYKEHHUIO IIEIBIX KOMIUICKCOB KPHUNTHYECKHUX BUIOB. Takoil KOMILIEKC
obut omucan s Echinorhynchus gadi sensu lato (Paleacanthocephala: Echinorhynchidae) Ha ocHoBe maHHBIX
ajI03uMHOTO aHanu3a u Mmopdpomerpun (Vainola et al., 1993). B pamkax 1aHHOTO MCCICIOBAHUS BBIMOJHEHA TOMBITKA
0XapaKTepU30BaTh PACIpeaeeHue KPUIITHIECKUX BUIOB KoMIUlekca Echinorhynchus gadi s.l. B benom, bapennieBom u
ITewopckom mope.

CkpeOHM ObUIM W3BJICUEHBI M3 3aJHEH KHIIKM Xo3sieB M 3adukcupoBaHsl 70% 3THIOBBIM crmpToM. B
HCCIeJOBaHNE BKIIOYEHBI 0COOM W3 TPECKH, caiiipl M Kepuaka. OTIIOB Tpecku npomsBoawics B berom mope Omu3
Benomopckoii 6monorndeckoit cranumn «Kaprem» 3MMH PAH, caiinet — B bapenneBom Mmope, ryObl SpHbIIIHAS U
JampHe3eneHenkas, kepuakoB — B [leqopckom Mope, ryba Xaimy apipckast.

N3 Bcex ocobeii ObUIM M3rOTOBIECHBI TOTANbHBIE NPETApaThl, OKPAIICHHbIE KBACIIOBHIM KAapMHUHOM IO
CTaHAapTHOMY TNpoTokoiy. Kaknplit ToTampHBIN IpemapaT sBIsSETCS BaydepoM — Iepe] M3TOTOBICHHEM OT 0co0Ou
OTIeIIsICA YYacTOK MATKUX TKaHel it manbHeimero Beigeneans JJHK. B mopdomerpudecknii ananus BkiaodeHo 11
MIPU3HAKOB, OMMCHIBAIONINX IIPOTIOPIIUI METACOMBI 1 OCHOBHBIX OPTaHOB IIPECOMBI, 8 TAKXKE MO TPU U3MEPEHHUS KaXKI0T0
KpIOUKa B OJHOM psily KpioubeB Ha XobOoTke. JlamHple obOpabotansl meromamu PERMANOVA wu ¢ momomsio
KJIacTepHOTO aHanu3a B cpeae R 4.1.1.

Umncno mpencTaBleHHBIX B COOpaHHOM Martepuaie MOP(OTHIIOB OBIJIO BBISIBICHO C IOMOIIBIO KIACTEPHOTO
aHanuza. Jlanee cpaBHEHHE MOP(QOMETPUYECKHX XapaKTEPHCTHUK OCOOEH, OTHECEHHBIX K COOTBETCTBYIOIIUM
Mopdotunam, MmerogoM PERMANOVA noaTBepAnio T0CTOBEPHOCTD PA3IHMYMN MEXKTy BBIIEICHHBIMH MOP(OTHIIAMH.
[NonydeHa xapakTeprCTHKa KOJMYECTBEHHOTO COOTHOIICHHS BBISIBJICHHBIX MOP(OTHIIOB B MCCIICAOBAHHBIX CalTax.

Distribution of cryptic species of Echinorhynchus gadi sensu lato (Acanthocephala) in the White,
Barents and Pechora Seas
Fiodorova Z.'*, Naumovets L.', Diumina A.°, Untilova A.>

! SBEI “Baltijskij Bereg”, MSY Tur, Saint Petersburg

2 Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
3 Saint Petersburg University, Saint Petersburg

* e-mail: little.god.667@gmail.com

We studied distribution of cryptic species within Echinorhynchus gadi s.I. in the White, Barents and Pechora Seas.

To identify cryptic species, we used morphometric analysis. Each sample is a voucher specimen for the following DNA-
barcoding.
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CpaBHHUTENbHBIA aHAIU3 MOP(OIOTUM JTHYUHOYHBIX cTaguii Polymorphus phippsi n Profilicollis
botulus (Acanthocephala: Polymorphidae)
iomuna A.B.

3oonoruueckuii UHCTUTYT PAH, maGopaTtopus mapa3uTuieckux depBei u nmpoTuctos, CaHkT-IleTepOypr
e-mail: d_alexia@mail.ru

Acanthocephala  (ckpeOHM) —  3TO  OTHOCHTENHFHO  MQJIOYKMCIEHHAas W MAJOW3ydYeHHas  Tpymna
9HJIONAPA3UTUYECKIX OPraHM3MOB, POACTBEHHBIX KonoBpaTrkam (Rotifera). Ha ceropnsinmHuii NeHb TaKCOHOMMS
CKpeOHell IpeTepIieBaeT Cephe3HbIe N3MEHEHHS B CBSI3H C TOSIBJICHUEM JIAHHBIX MOJIEKYJISIpHOH (uorenun. He siBisiercst
UCKJIIOYEHHEM B 3TOM OTHOIIEHHH U ceMelcTBO Polymorphidae. OxHuM U3 akTyalbHBIX BOIIPOCOB SIBJISETCS BaJHIHOCTD
pona Profilicollis, xoTOpBIii HEKOTOpHIE aBTOPHI (Amin, 1985) mpemnararor BKIo4aTs B coctaB pona Polymorphus.
OmHO U3 XapaKTepHBIX YepT M npencraButeneit poxa Profilicollis cautaercs ncnonb3oBanne Decapoda B kauecTBe
npomexyTounsix xo3seB (Nickol et al., 1999). B pamkax npensinynmux uccinemoBanmii (JromumHa U ap., 2019) Oswio
BBISBIICHO (PHIIOTEHETHYECKOE MoNIoKeHue Buna Polymorphus phippsi: 6mke Bcero 3TOT BUI OKa3aics K Pr. botulus n
Pr. altmani. Tlpu 3TOM TNPOMEXYTOUHBIMH XO3f€BaMU IS TpeAcTaBUTeNeH P. phippsi sBIsieTCS JTUTOpaibHBIC
Gammaridae. [las paspemieHuss 3TOro MHPOTHUBOPEUMs TpPeOyIOTCS JIeTalbHbIE CPaBHHUTEIBHO-MOP(OIOTHIECKIE
uccienoBanus. B xozme Takoil paboThl BO3MOXKHO Takke BEpUPHUUIMPOBATH KOMIUIEKC CHCTEMATHYECKUX MPH3HAKOB,
aKTyaJIbHBIX JJIs TPOXYKTUBHOM peBu3nu TakcoHomuu Polymorphidae. Ilenbto gaHHOrO McciaenoBanus ObIJIO OMMCaHUE
00111l MOp(OIOTHH JTHYUHOUHBIX cTanuil P. phippsi u P. botulus u ux cpaBHEHHE MEXIY COOOM U C TUIIOBBIM BUIOM
cemeiictBa — Polymorphus minutus.

Marepuai nojyueH u3 IPOMEKXYTOUYHBIX X035€B, 3apAKEHHBIX €CTECTBEHHBIM myTeM. Onucanue ais P. phippsi
COCTaBJICHO IO 0co0sM u3 JurTopasbHbix Gammaridae u3 ry0bl JIsmunHo# [lewopckoro mops, ryowr JloaeitHas
Bbapennea mopst u BepimHbl Kanpanakmickoro 3anusa benoro mopst. Ormcanust aist Pr. botulus coctaBieHsl Mo 0co0sIM
u3 Hyas araneus ¢ cybmmtopanu ryosr Xainyasipckoit Ileqopckoro mops u u3 Pagurus pubescens ¢ cyOnuTopanu
okpectHocTel noc. Jlansuue 3enenus (Oyxra [loamnaxra, ry6a SpusimHas, bapenneso mope). Bunosas naenrnduxanms
poBoAMIach 1o pabdore YcneHckoit (1963), onpenenenne craauii — 1mo MOp¢OIOTHIECKUM MPU3HAKAM, ONHCAHHBIM B
pabote Butterworth (1969) mns P. minutus. VI3 BceX MOIydeHHBIX 0coOei CkpeOHel ObLTH M3rOTOBICHBI TOTAJIBHBIC
npenaparsl, OKpalleHHble I'eMaToKCHInHOM bemepa. 3oosoruueckre pUCYHKH BBINIOJHEHBI Ha MHKpockome Leica
DM2500 ¢ pucoBajbHBIM anmapaToM.

YV P. phippsi n Pr. botulus pa3nmu4anuch 4uCiO, JIOKaau3aus U (opMa THTaHTCKHUX SIep Ha CTaJWHM pPaHHEH
AKaHTEJUIbl U CpelHEN akaHTeIbl [, KOJM4ecTBO sifiep B alMKalbHOW po3eTke y cpeaHux akaHrtemn I-II, ctpoenue
MaTOYHOTO KOJIOKOJNA M KOIYJSATHBHOW Oypchl y HO3JHMX AKaHTE/UI, pa3Mepsl M (opma LHUCTHI y IUCTAKAHTOB.
OCHOBHBIM OTJIMYHEM J[BYX U3yUCHHBIX BHJOB OT P. minutus sBiseTcs (pparMeHTanus siaep JIEMHUCKOB C OCIEIyOIeH
nX MHTpanuei B GopMHUpYyIOIHecs JIEMHUCKH, KOTOPasi IPOUCXOIUT TI0ciie (PparMeHTaIUH ep CHHAEPMHCA METaCOMBI
W 3aKJaJK{ JWUCTAJIBHOI'O OTJEeNia MOJIOBOM CHCTEMEL. B 1iesioM, 0 MTOraM NpOBEAEHHOTO CPaBHHUTEIHHOTO aHAIN3a
MOJKHO 3aKIIFOYHTh, YTO JTUUMHOYHBIC cTaquu P. phippsi u Pr. botulus mopdoyorudecku 6ojiee CXOIHBI JPYT C APYTOM,
yeM ¢ P. minutus.

Comparative analysis of Polymorphus phippsi and Profilicollis botulus (Acanthocephala:
Polymorphidae) larval stage morphology
Diumina A.

Zoological Institute of RAS, Laboratory of Parasitic Worms and Protists, Saint Petersburg
e-mail: d_alexia@mail.ru

The acanthocephalan species Polymorphus phippsi is closer to representatives of the genus Profilicollis according
to molecular data, but they differ in intermediate host range. To resolve this controversy, I verified several morphological
features of P. phippsi and Pr. botulus larval stages, and compared them with Polymorphus minutus characters.
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Subsequent duplication of Brachyury gene in Hydrozoa
Vetrova A.'*, Kupaeva D.’, Lebedeva T, Tsikolia N.%, Kremnyov S. L2
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Brachyury is a highly conserved member of the T-box transcription factor family. In bilaterians, it plays a major
role in mesoderm specification, but its evolutionary primary function is possibly associated with germ layers demarcation
during gastrulation. It is also a key component of the axial patterning gene network. For example, in cnidarians, one of
Brachyury expression domains is conservatively detected at the oral pole of the body axis.

Though a single copy of Brachyury gene is present in genomes of most studied Metazoans, it was demonstrated
previously that some hydrozoan cnidarians have several copies of Brachyury. Since it is unclear whether gene duplication
occurred in the common hydrozoan ancestor or there were several independent lineage-specific events, we performed a
thorough phylogenetic analysis of Brachyury genes within phylum Cnidaria. According to the analysis, Brachyury has
undergone two duplication events in the cnidarian lineage. Our data indicate first gene duplication in the common ancestor
of Medusozoa clade. Strikingly, the second duplication event occurred in the hydrozoan lineage where we found three
paralogs of Brachyury in most species. We designate result of the first duplication event as Brachyury2 and of the second
as Brachyury3.

Further, we examined expression of three Brachyury paralogs throughout the life cycle of the White Sea hydrozoan
Dynamena pumila. Brachyuryl and 2 preserve a conservative expression pattern and mark the oral pole of the body axis
in D. pumila. Brachyury2 also seems to obtain a novel function since it marks forming hydrant primordia in the complex
colony of D. pumila. On the contrary, Brachyury3 expression was detected in nerve cells of the D. pumila larva.

Next, we assayed the dependence of three Brachyury genes on cWnt pathway in D. pumila. It was shown
previously that Brachyury genes are conservatively regulated by cWnt signaling in Metazoa. However, pharmacological
modulations revealed that in D. pumila, Brachyury3 is not under regulation of cWnt signalling in contrast to other
Brachyury genes. Comparison of sequence conservation also demonstrates that Brachury3 orthologs are the most diverse
in length and amino acid identity among hydrozoan Brachyury gene family. Divergence in sequence conservation,
expression patterns, and regulation suggest neofunctionalization of the Brachyury3 in hydrozoans. The case of subsequent
gene duplication in hydrozoans seems to be a promising model for studies on post-duplication scenarios.

RFBR, 20-04-00978a, supports the work.
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Normal development of Dimorphilus gyrociliatus in the context of sexual dimorphism
Matveicheva E.'*, Fofanova E’ Voronezskaya E’
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The representatives of annelids are characterized by different body plans, life cycles and lifestyles. To date, a
number of data have been collected on the early development of many groups within the annelids, such as Errantia,
Sedentaria, Sipuncula, and Palacoannelida. However, little is known about the early development of Dinophiliformia.
This group is of great interest, especially Dimorphilus gyrociliatus and D. vortiocides.

The early development of D. gyrociliatus was described in detail by Nelson in the early 20th century. However,
this is the only work of this species, moreover, many aspects of early development are not described, especially the
development of a dwarf male and D. vorticoides. The objective of our work was to study the development of males and
females of D. gyrociliatus from the time of cocoon emergence until hatching of a juvenile from the clutch. We conducted
observations of females, selected freshly laid cocoon, and recorded changes in morphology, onset of rotation, appearance
of a mouth opening, segments, and finally hatching.

We have used a standard set of antibodies against serotonin and tubulin to identify groups of neurons and ciliary
structures, as well as phalloidin and DAPI. We have shown that male development is slower from the stage of four
blastomeres. The mouth opening appears on the second day of development in females and is absent in males. The first
ciliary cells appear on the second day of development in both males and females. Rotation begins on the second day of
development in females and on the third day in males. The first serotonergic neurons appear earlier in females, on the
second day of development. Signs of external segmentation appear on the fourth day of development in females; no
segmentation is observed in males.

In addition, the number of cells is different: in females, the body before hatching consists of 5000 cells; in males,
it consists of 975, most of which are spermatozoa. Thus, we were able to show the difference in the development of males
and females of D. gyrociliatus.



Pattern of MAPK-cascade activation during early development of Ophelia limacina (Spiralia,
Annelida)
Greenberg M. *, Kozin V.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: greenerkk@gmail.com

Development of different members of the Spiralia clade was often considered as a classic example of mosaic
development. Because of the early determination of blastomere fates, this developmental pattern is sometimes equated
with the autonomous mode of cell specification. Nevertheless, many researches demonstrate a high level of inductive
interactions during early spiralian development. One of the main examples provides the activity of signaling center from
D-quadrant that was shown both for equally and unequally cleaving species. Molecular studies showed that MAPK-
cascade seems to be one of the conservative pathways involved in this induction process. However, a comprehensive
understanding of MAPK significance requires broader phylogenetic sampling, since patterns of MAPK-cascade activation
and its overall importance for signaling center activity vary greatly among species.

The White Sea homoquadrant-cleaving annelid Ophelia limacina is a promising object for the indicated objectives.
The probable induction is manifested in O. /imacina morphologically by the establishment of temporal contact between
animal micromeres and a vegetal cell (presumably, 4d), that resembles the D-quadrant specification process in equally
cleaving mollusks.

Here we studied spatial and temporal pattern of MAPK-cascade activation during cleavage and gastrulation in
O. limacina to investigate its possible connection with D-quadrant specification. We fixed batches of embryos and stained
them with antibodies against dpERK, an active form of the MAP kinase.

The first appearance of MAPK activity was detected at the 16 cell stage in several animal blastomeres. By the 36
cell stage, MAPK activity was also detected on vegetal pole in all macromeres and the fourth quartet micromeres.
However, at the 44—48 cell stage the dpERK signal was only found in one of 4q cells, which is the 4d. Prior to gastrulation,
4d divides faster than other fourth quartet micromeres and forms two M cells, both demonstrating strong MAPK activity.
A Dbit earlier, prior to interaction between 4d and animal micromeres, we found a short-term spread of MAPK activity
around 4d. During these stages the signal was detected in multiple adjacent blastomeres on lateral side of the embryo
from vegetal to animal pole. Such spatial propagation of the MAPK activation has never been observed in equally cleaving
spiralians before.

Together our findings suggest a connection between MAPK activity and specification of D-quadrant in
O. limacina, which can take place before animal-vegetal contact and accelerated division of 4d. The results allow to
speculate that MAPK activation may be involved in specification of dorsal cell fates.

The study was performed at the WSBS MSU and Research Center of Microscopy and Microanalysis SPbSU.
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AnonTo3 B perenepauuu Pygospio elegans n Platynereis dumerilii (Annelida)
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ATIOoNTO3 BBIITOJHAET MHOXKECTBO (DYHKIIMH B Pa3IMYHBIX ITPOLIECCAX PA3BUTHS, B TOM YHCIIE U B PETEHEPATHBHBIX.
Bo-nepBbix, OH oOecrieunBaeT GpopMUpPOBaHKUE IPAHHUL] HOBOOOPA30BAHHBIX OPTaHOB; BO-BTOPHIX, IOJABIISICT PAa3BUTHE
UMMYHHBIX U BOCHAJIHMTEIBHBIX MPOLECCOB; B-TPETHUX, CIIOCOOCTBYET AETPaJalliil MOBPEKACHHBIX M OTMHPAFOLINX
cTpykTyp. HakoHemn, OpiTa moka3aHa (PYHKIIHS arlonTo3a Kak mposmgepaTHBHOTO (pakTopa, 3alyCKalomIero KIeTOYHBIE
nenenus. [locneanuii aceKT BHI3bIBaCT HAHMOOJBIINI HHTEPEC B KOHTEKCTE NCCIIEIOBAHHS PEMIapaTUBHOI pereHeparin
1 YCTAHOBJICHHS KIIETOYHBIX HCTOYHHKOB HOBOOOPA30BaHHBIX CTPYKTYP.

PereneparuBHbIE CIOCOOHOCTH aHHENH[ 3HAYMTENILHO BapbUPYIOT y Pa3iMUHbIX HpexacTtaBurenel. Hekoropsie
BU/IbI BOBCE HE CIIOCOOHBI BOCCTAHABIIMBATh YTPAueHHBIE CTPYKTYPBI; IpYTUE, TAKHE KaK BEIOPAHHBIA HAMU JJIsl M3y UeHHs
BUA Pygospio elegans, OCyIECTBISIOT pereHEPaIMIO KaK TIEPEIHET0 KOHIIA TeJla, TaK U 3aHero. BoNbIIMHCTBO aHHETH ]
CIoCcOOHBI OTpAIlMBaTh TOJNBKO 3aIHUI KOHEI[ Tella, KaK 3TO JeNacT BTOPOU HCCIeAyeMblii Hamu Bun Platynereis
dumerilii.

Ienblo HalIero McciaeJOBaHUS CTAN0 H3YyUSHHE POJIM alloNTo3a B PEreHEPLUH aHHEIN A Ha IIpUMepe ABYX BUAOB!
Pygospio elegans w Platynereis dumerilii. Jlns NOCTHXEHWS] JAHHOW LENM MBI MOCTaBWIM CIEAYIOUIYIO 33/1a4y:
YCTAQHOBJICHHE TPOCTPAHCTBEHHO-BPEMEHHOT'O PACIPEJICNICHNS aIlOITO3a B XO/€ PEreHepalyy MEepPeJHEro M 3aJHETo
KOHIIa TeJIa y JAHHBIX BUJIOB.

JI1s BRIABIICHHS alIONTHPYIONINX KIETOK Hamu Obutk BeIOpaHBl MeTon TUNEL, obecnieunBaromuii CBsI3bIBaHUE
(uryopecieHTHOH METKM ¢ JBylLernoueuHbiMu paspeiBamu JJHK, Bo3HMKaromMu B XoJe e€e Jerpajanuu B Ipolecce
anonrto3a, u peareHT CellEvent, mo3BOISIONINI TOMETUTD siApa KIETOK C aKTHBUPOBAHHBIMH Kacrnazamu-3/7. Hamu Obu1
oOHapy»XeH IHK aloNTOTHYECKOW AaKTHMBHOCTH Ha cTamusax 12-30 yacoB mocie aMIyTallM y TEpPEeIHUX W 3aJHUX
perenepaTtoB P. elegans w y mepeaHux pereHepatoB P. dumerilii, 9TO TpenIecTByeT Hadaly aKTUBHOW KJIETOUYHOMN
nposudepaliid B JaHHOM ob0iactu. OgHAaKo B 3afHUX pereHeparax P. dumerilii pocT amoNTOTHYECKON aKTHBHOCTH
HAYMHACTCS MOIKE U MPOJOIDKACT YBEIMYUBATHCS K YETHIPEM JHAM IIOCIIE aMITyTallld, B TO BpeMs KakK B MEPETHHUX
pereHepaTax 3TOT0 BUa U B 000MX THUIIaX pereHepaToB P. elegans IPOUCXOINUT CHIDKEHUE YMCIIA AalIONITHPYIOIINX KIETOK
K TPETBUM CyTKaM 1ociie aMmyTarui. COOTBETCTBEHHO, MBI MOKEM CIETIAaTh BBIBOJ O TOM, YTO B IEPETHHUX pereHepaTax
P. dumerilii u B Tene P.elegans amnonTOTHYECKHE IPOIECCHl CMEHSIOTCS IPOJU(EpPaTUBHBIMU, YTO HPUBOIMUT K
YCIICIITHOM pereHepanyy 1 KU3HECTIOCOOHOCTH JKUBOTHOTO MOCJIE OTIEPALIUH.

Hccneoosanue svinonneno npu nodoepowcke Poccuiickozo nayunoeo ¢ownoa, epamm 21-14-00304. Pabomwi
nposedenvt na 6aze L{KII «Takcony, 3oonocuueckuu uncmumym PAH u I[KII «Xpomacy Hayunozo napxa Canxm-
Iemepb6ypeckozo I'ocydapcmeennoeo Yrusepcumema.

Apoptosis during regeneration of Pygospio elegans and Platynereis dumerilii (Annelida)
Barmasova G."’*, Starunova Z.°, Novikova E.">, Starunov V.'?
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3 Saint Petersburg University, Department of Embryology, Saint Petersburg

* e-mail: barmasovagalina@yandex.ru

Apoptosis is known to play significant roles in different processes of development including regeneration. It acts

as a proliferation factor, so it may regulate the level of regenerative abilities. We have shown that successful regeneration
of annelids correlates with increase of apoptosis on 1-3 days post amputation and subsequent decrease.
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Microtubules in calcareous sponge cells: organization, post-translational modifications, regulators
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It is well-known reparative morphogenesis shares many cellular and molecular mechanisms with embryogenesis,
neoplastic transformation, and asexual reproduction. One of the main mechanisms is epithelialization: restoration of the
epithelial barrier, since the majority of injuries affects epithelial tissues. It is based on coordinated transformation of
epithelia and corresponding rearrangements of cytoskeleton.

Sponges (phylum Porifera) are a sister group of Eumetazoa with unique histological organization and
regeneration abilities. Studies of these animals were carried out using light and electron microscopy. Now the research
has reached a new, molecular, level, but the growing data remains fragmentary: the cytoskeleton is studied only from a
descriptive point of view.

The analysis of the rearrangements and regulation of cytoskeleton during regeneration in basal metazoans might
give the key to understanding the evolutions of morphogenesis. The aim of this study was to reveal rearrangements in the
microtubule system and its possible regulation during regeneration in calcareous sponge Leucosolenia variabilis.

To initiate regeneration, the oscular tube was cut transversely into rings 1-3 mm wide. The regeneration process
starts with the formation of a temporary regenerative membrane (RM), which then transforms into the new body wall that
closes the orifices of the wounds. RM consists of three cell layers: exopinacoderm, endopinacoderm and the mesohyl
layer. RM appears at ~12-24 hours after operation (hpo) and its formation is based on transformations of the preexisting
cell layers, without contributing to proliferation. Full RM forms at ~48 hpo but its transformation into intact body wall
begins already at ~24-30 hpo. The central event in this process is the substitution of endopinacocytes with choanocytes
on the internal side of RM.

Immunocytochemistry demonstrates the centrosomal organization of microtubules in intact tissues. Each cell has
one bright microtubule-organizing center (MTOC); in choanocytes, the MTOC is represented by the flagellum
kinetosome. In RM cells, the microtubule system also has a centrosomal organization with a single MTOC, herewith a
significant reorganization of the system occurs during the choanocytes transdifferentiation. We also demonstrate the
distribution of post-translational modifications of a-tubulin in a network of microtubules: tyrosinated, detyrosinated, and
acetylated forms.

We found and annotated the mRNA sequences of some proteins known to contribute to microtubule dynamics
and predicted their domain structure and phylogenetic relationships.

The data obtained expand our understanding of the mechanisms of epithelial healing in basal metazoans,
contributing to the field of evolution and developmental biology.

This work was supported by RFBR grant no. 21-54-15006.
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Cr0>KHBIH )KU3HEHHBIH UKII THAPOUIHBIX BKIIOUAET E€Iarn4ecKyr0 Mely3HyI0 U JOHHYO OJUIIOUAHYIO CTaUH.
OpHako cpenu TUAPOUAOB IIUPOKO PACHPOCTpaHEHA TEHACHUUS K pPEIyKIMHM MEIy3HOro MokojeHus. Tak, y
0EIIOMOPCKOTO THAPOUIHOTO Toymmna Sarsia lovenii CyImeCTBYIOT JBa TalUIOTHIIA, OTIMYAIONIUAECS OCOOSHHOCTSIMHU
KIU3HEHHOTO IUKNA. [IONHITBI OTHOTO M3 TaIUIOTHIIOB 00Pa3yloT CBOOOIHO IIIABAIONIINE MEY3bl, TOT/a Kak APYTon
(dhopMupyeT TPUKPETUICHHBIE MEAY30UIbl, YTPAYUBAIONINE MHOTHE YEePThI CTPOSHHS CBOOOTHOIIIABAIONICH MeEMy3Hl,
TAaKWE€ KaK CBCTOYYBCTBUTCIILHBIC I'TTA3KW U IIyITaJb1a.

HpI/I CpaBHCHHHU TPAHCKPUIITOMOB MCIY3 U MEAY30MI0B MbI BBIICHWUIN, YTO Y MCIY3 IMOBBIIICHA OKCIIPECCUA I'CHA
FoxN4, omHOTO W3 KIIOYEBBIX TPAHCKPHUIIMOHHBIX (PaKTOPOB, YIPABIAIOMNX (HOPMHUPOBAHWEM CETYATKM Tja3a y
MI03BOHOYHBIX. MBI MCCIIEI0BAIM TPOCTPAHCTBEHHYIO IKCIIPECCHIO I'eHa FoxN4 MeToIoM THOpUIU3aLuy in sifu B IBYX
TUIax roHopopos S. loveni.

B menysax S. loveni Mbl BBIBHMIM DKCIIpeccHIo TeHa FoxN4 B Oynb0Oe mynanblia, T y Meay3bl METOJaMu
MHUKPOCKOIIMH ObLII 00HAPY’KEH M ONMCaH NPUMUTHBHBIN Ti1a30K. OqHako, FoxN4 sKcrpeccupyeTcsl He B CaMOM TJ1a3Ke,
a B KJIETKax BOKPYI HEro M B OTACNBHBIX KIETKaX C BHYTPEHHEH CTOpOHBI OyibObl. Y Menysouna S. loveni B
pelyIMpOBaHHbBIX OyJb0ax OTCYTCTBYIOT TJIa3KM, a MAaTTEPH DKCIIpeccHu reHa FoxN4 mpenctasiseT co0OW eauHYIO
00acTh. MBI IPEATIONOKIIH, 9TO 3KcTIpeccusi FoxN4 B Oyinb0e y Meay30uaa HECMOTPS Ha OTCYTCTBHE TaM TIa3Ka MOXKET
CBUJICTENIECTBOBATE O CBS3M dKcmpeccun FoxN4 ¢ muddepeHInpoBKOH HHOTO THIIA HEHPOCEHCOPHBIX KIETOK.
[ockonbky y Meny3sl S. loveni Tak e BOKpPYT IIa3Ka METOAAMU MHUKPOCKOIHH OBLTH 0OHApyKEeHBI (POPMHUPYIOLTHECS
KHUJIOLUTBI, MOKHO MPEAINOI0XKNTh, YTO 3KcIpeccusi FoxN4 KonoKann3oBaHa ¢ OONacTbi0 aKTUBHO ACIAIINXCS
MYJIBTUIIOTEHTHBIX i-KJIETOK JAIOIINX HA4aJo ITyJTy KHHJOIUTOB.

Metonom BHecenus: EQU MeTKH MBI BBISSBHIIH 00JIACTH aKTUBHOU Mposinepalini KIETOK B MEIy3aX 1 MeIy30H1axX
U O0HAPYXKIIIH, YTO Tpoudepanus KISTOK y MeIy3 uiaeT B obnact Oyip0. J[is moaTBep aeHust TOro, 4TO aKTUBHO
JCISIIAECS KICTKH B OyJIb0C SBISIOTCS MYJIBTUIOTCHTHBIMHU 1-KJICTKAMU, MBI, HCIIOJIb3YsI METOl THOPUIU3AIMHY i1 Situ
BU3YaJIM3UPOBAIM B MEy3axX M MeIy30uaax S. /oveni 3KCIPECCHIO TeHOB-MapKEPOB MYJIbTUIIOTEHTHBIX i-KJIETOK, Piwi 1
Vasa. Ilatrrepusl axcripeccuu Piwi u Vasa nepekpbIBaIMCh Kak ¢ 0071aCThI0 aKTUBHO Nposiuepaluu, Tak U ¢ MaTTepHOM
skcnpeccuu F'oxN4 B Melly3ax U MeIy30uax.

Ha ocHoBaHMM TOJIyYEHHBIX PE3YJIHTATOB MOXKHO MPEAIIONO0XKNTD, UTO Yy S. loveni FoxN4 BEpOsITHO y4acTBYET B
1 epeHInpoBKe HEHPOCEHCOPHBIX KIETOK TaKMX KaK KHUIAOIWTHL. [l TOATBEpXKIOCHUS HAIleH THIIOTE3Bl B
JanbHeimeM OyneT HeoOXOIMMO HCCIeNI0BaTh INPOCTPAHCTBEHHYIO SKCIPECCHUIO0 TEHOB-MapKepOB KHHIOIWTOB,
HarpuMmep, FTeHOB MUHHUKOJUIAT€HOB.

Ilpoexm svinoansemcs npu noooepoicke epanma PH® Ne 21-74-00129.

Foxn4 expression is associated with nematogenesis in two types of gonophores in the White Sea
hydrozoan Sarsia loveni
Paschin F.!, Vetrova A.>*, Prudkovsky A3 Kremnyov S.12

! Lomonosov Moscow State University, Faculty of Biology, Department of Embryology, Moscow

2 Koltzov Institute of Developmental Biology of RAS, Laboratory of Morphogenesis Evolution, Moscow

3 Lomonosov Moscow State University, Faculty of Biology, Department of Invertebrate Zoology, Moscow
* e-mail: lalavetrova@gmail.com

Transcription factor FoxN4 participates in retina development in vertebrates. However according to data of

electron microscopy, cell proliferation assay and in situ hybridization on FoxN4 and marker genes for multipotent i-cells,
its expression is associated with areas of nematogenesis in gonophores of S. loveni.
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I'ameTorene3 y anHeaun
Kypaxuna E.H.*, Kocmiouenxo P.I1.

CankT-IlerepOyprckuii rocy1apcTBEHHBIN YHUBEpCUTET, Kadenpa smOpuosorun, Cankt-Ilerepoypr
*e-mail: st106941@student.spbu.ru

[onmoBast penpoayKIus — HauOoJiee MpencTaBicHHas (opMa pPa3MHOKEHHUS KHBOTHBIX, OOCCIICUHMBAIOIIAS
cTaOWIIBHOE CYIICCTBOBAHKEC BUJIA M PA3IMYHOTO POJIa IBOJIIOIMOHHBIC MPEOOPa30BaHUs, BEAYIIHUE K BOSHUKHOBCHUIO
HOBBIX (popm. OHa TpeOyeT popMupoBaHKs 0COOOH JTMHUU TOIOBBIX KIETOK, PA3BUTHUS CIICIUATN3UPOBAHHBIX OPraHOB
MOJIOBOM CHUCTEMBI, HEPEJIKO U TTOJIOBOTO MOBEICHHS, TOJIOBOT0 AUMOp(dH3Ma U 0COOBIX TUIIOB MeTaMopdo3a.

B Hacrosieit pabote Mbl MPOBOIUM CPAaBHHUTEIHHOE HCCICIOBAaHHE PA3MYHBIX ACIEKTOB TaMETOreHe3a y
MpE/CTABUTENCH aHHENU/I, HAYWHAS C UCTOYHUKOB TOJIOBBIX KJIETOK M 3aKaHYMBAs PA3BUTHEM M CTPOCHHUEM IOJOBON
CUCTeMbl. AHHEH/ bl — OOJIbIIIast rpyIa 6ECI03BOHOYHBIX HEJIOMUYECKHIX KHUBOTHBIX, XaPAKTEPU3YOIIASCS HATHUYHEM
CErMEHTOB U CTEPEOTUITHOTO PA3BHUTHSI HA OCHOBE CIIUPAIBLHOTO JAPOOJICHUSI, OCBOMBIIAS Pa3HbIC CPEbl OOUTAHUS U BO
B3POCIJIOM COCTOSIHUM OTJIMYAIOIIASCS 10 MOP(OIOrHH, aHATOMUK U (DU3HUOJIOTHH.

[IpoBeaeHHbBI HAMH aHAJN3 SKCIPECCHH T'SHOB MPOTPAMMBI MOAACPKAHMUS ITOJIOBBIX M MYJIBTUIIOTCHTHBIX KICTOK
(GMP) y nonuxetsl Alitta virens u onuroxetsl Enchytraeus coronatus MOATBEPKIAET UACIO0, YTO KIETOYHBIA HCTOUYHUK
MOJIOBBIX KJICTOK y aHHENU — OJIaCTOMEPBI-NIPEICCTBCHHUKH YHTOME30ACPMBbI. B TOXe BpeMs pe3ysbTaThl HAIIHX
9KCIICPUMEHTOB T'OBOPSAT O BOCCTAHOBJICHWH JIMHHUU TIOJOBBIX KJICTOK B XOJ€ PETCHEPALUU WM CEKCYaaH3alluu IOCIie
MHOTOKPATHBIX TeHepaluii OSCIOIBIM CIIOCOOOM y OJTUTOXET, YTO MPE/IOIAraeT HATMYHE U MHBIX UCTOYHUKOB JIJISI 3THX
CICIHMATM3UPOBAHHBIX KIETOK. BO3HUKHYB B X0/1¢ SMOpPHOIeHe3a Ha OCHOBE TOMOJIOTHYHBIX OJIACTOMEPOB, IOJOBBIC
KJIETKH CO BpPEMEHEM MHIPUPYIOT B OOJAaCTh 3a4aTKOB TOHAJ M WX IOBEICHUE, BEPOSITHO, KOPPEIHPYET C
BapuabesIbHOCTHIO PA3BUTHS U CTPOCHHS TTOJIOBOI CHCTEMBI Y pa3HbIX BUAOB. Tak, y UMEIOMIMX TPUMHUTHBHYIO TOJIOBYIO
cucremy A. virens u P. dumerilii iepBUYHBIC TTOJIOBbIE KJIETKH MOSBIISIOTCS B MIEPUOJ] FACTPYIISAIMU U PACIIONATAIOTCS
Bo3Ie hopmupyroreiics 3aaHeii kumku. [Ipu Metamopdo3e HEKTOXEThI B FOBEHWILHOT'O YEPBSI OHU MUTPUPYIOT BIIEpE/,
o0pasyst KiacTep KJIETOK, KOTOpPBIE Yepe3 HEKOTOPOe BpeMsi MHTCHCHBHO MPONMH(EPUPYIOT U PACIPEACISIOTCS 0
MOCTIIapBaIBHBIM cerMeHTaM. OIIMTOXEeThI, OJOOHO MUSIBKAM, XapaKTEePH3YIOTCS repMadpoaIUuTH3MOM, Pa3BUTHEM TOHAT
B OMNpPEICICHHBIX CErMEHTaX TeJla, HAIMYHEM CICHHUAIBHBIX OPTraHOB Ui IEPEKPECTHOTO OIIOAOTBOPCHUS,
OKOHYATEILHOTO (DOPMHUpPOBaHMS I'aMeT M KOKOHA. Harmm mpeaBapuTenbHbIC PEe3yJbTaThl FOBOPAT O OoJiee MO3IAHEH
cerperaiyu JHHUHU MOJIOBBIX KJIETOK, OTCYTCTBHU 3aMETHON MHIPAIlUK M KJacTepa KJIETOK B 3MOPHUOTEHE3e SHXUTPEHUI,
OpHaKo BOCCTAaHOBJICHHE TOHAI B XOJC PEreHEepaIiy COMPOBOXKIACTCS IOSABJICHHEM BO BHOBb C(HOPMHPOBAHHBIX
TOHAJIOHECYIIMX CerMeHTaX KJeTok, de novo skcnpeccupyromnx reisl GMP, 1 He HCKITI0OYaeT MUTPALIMIO 3THX KIIETOK.
JlanpHeime uecneoBaHus MMO3BOJISAT HaM JICTaIbHO OIKCATh MPOIIECC BOCCTAHOBJICHHUS TOHAl U BBISIBUTH BO3MOYKHBIMH
HCTOYHUK JIMHUY MOJIOBBIX KICTOK IPU PErCHEPAITHH.

CpaBHHTEIBHOE UCCIICIOBAHUE FaMETOTeHE3a, PA3BUTUS U CTPOCHHS TIOJIOBOM CHCTEMBI BXKHO JUTS TIOHUMAHUS
9BOJIIOIMH TPACKTOPHUIA Pa3BUTHSA U PEIPOIYKIINN Y aHHEIH]T.

Gametogenesis in annelids

Kurakina E.*, Kostyuchenko R.

Saint Petersburg University, Department of Embryology, Saint Petersburg
*e-mail: st106941@student.spbu.ru

Annelida is a taxon of segmented worms exhibiting a stereotypical pattern of development based on spiral
cleavage, a variety of reproductive strategies and structure of adult individuals. Present work represents a comparative
study of different aspects of annelids' gametogenesis including germ line cells and the development of the reproductive
system.
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Molecular and cellular basis of neurogenesis in annelids
Kotenko A.*, Kostyuchenko R., Shcherban A.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: st096355@student.spbu.ru

The aim of our research is the understanding of general molecular and cellular pattern of nervous system
development during embryogenesis and regeneration in different taxa of Annelida, in particular, the involvement of the
proneural genes in its formation and differentiation.

Annelida is a group of protostomes, characterized by spiral cleavage, metameric structure and secondary body
cavity. Although the cellular origin of the neural system is the same in all studied annelids, its development varies in
details. Annelid nervous system can either undergo through the larval state or directly form a definitive nervous system.
Thus, in polychaetes, the pioneer neurons and their neurites form a scaffold that is later used for developing an adult
neural system. On the other hand, in clitellate species, the trunk nervous system is formed as definitive from the
ectodermal teloblast lineages, and the clitellate mode of segmental ganglia morphogenesis is unlikely to operate in
polychaetes.

Main information about the gene regulatory network involved in neurogenesis is obtained on vertebrates and
arthropods, however, there is only little data about similar processes in Spiralia. The major data about members of the
Annelida is known from several model objects such as Platynereis and Capitella.

There are a number of key genes involved in neurogenesis that have different putative functions. For instance,
neurogenin and down-stream achaete-scute gene are expressed in neural precursor cells (NPCs) in the head and trunk
neuroectoderm, indicating probable function in promoting NPCs proliferation; ParaHox and Pax6 homologs are important
for neuronal cell specification.

Using transcriptome analysis of several annelid species (4/itta virens, Enchytraeus coronatus and Nais communis),
we have identified a number of key regulatory genes for neurogenesis. Our results confirm the presence of single orthologs
of neurogenin, neuroD, Pax6 and Parahox genes in nereidid polychaetes. In contrast, duplicated homologs of Pax6 and
some Parahox genes were found in oligochaetes. Our preliminary data on the detection of gene expression by using in
situ hybridization indicate significant differences in molecular patterning and morphogenesis of ventral nerve cord during
the development of the nervous system in nereidid polychaetes and enchytraeid oligochaetes.

The comparative study of the annelids’ neurogenesis is important for understanding of the nervous system
evolution in bilaterians.

This research is supported by the RSF grant 22-24-00443 and performed at the Research Park of Saint Petersburg
University “Center for Molecular and Cell Technologies”.
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JKcnepuMeHTAIbHbIE HCCIe0BAaHNs POJIM HEPBHOI cCTeMBbI IpH pereHepannu Alitta virens
Hlanaesa A.1O.*, bensesa M.O., Tapacose M.C., Ko3un B.B.

CankT-IlerepOyprckuii Tocy1apcTBEHHBIN YHUBEpCUTET, Kadenpa smOpuosorun, Cankt-Ilerepoypr
* e-mail: shalaeva.sasha@gmail.com

HepBHas cuctema nMeeT OJIHYy M3 BeAyUIUMX POJIEH B pemnapaTHBHBIX MPOILECCaX KaK y MO3BOHOYHBIX, TaK U
0eCIIO3BOHOYHBIX KUBOTHBIX, YYaCTBYS B PETCHEPAIIUH HE TOJILKO B KAYECTBE CTPYKTYPHOT'O KOMIIOHEHTA, TI0 KOTOPOMY
OCYILECTBIACTCS MUTpaAlUsl 3aJeiiCTBOBAHHBIX B BOCCTAaHOBJECHHHM YTPadyeHHOW 4YacTU KJIETOK, HO U B KayecTBe
HNCTOYHHKA CUTHANBHBIX MOJICKYJ, CTUMYIHPYIOUINX HHALINAIMIO Pa3BUTHSI pereHepaTUBHON Nodky. [ onpeneneHus
BIIMSTHASL HEPBHOM CHCTEMBI M WHHEPBAIIMH MECTa IIOBPEXACHHUS P BOCCTAHOBJICHUHN 3aHETO KOHIIA TIOJHUXETH Alitta
virens Mbl TIPOBOJMIIH ICHEPBAIIMIO MECTA TTOBPEKICHIS, yIAIAS YaCTh HEPBHOW HETIOYKH WM OTBOIS JIOCKYT C HEH OT
MeCTa TOBPEXKICHUA. J[pyroii TUO SKCIIEPUMEHTOB, YIAJCHHWE IPOCTOMHYMa, COICPIKAIEerOo TOJOBHOW TaHTIIHA,
MO3BOJISICT HAM OTPEJCINTh BIUSHHE HEHPOIHAOKPHHHOW CHUCTEMBI Ha IIPOIECC BOCCTAHOBJICHHUS, YIWUTHIBAs, UTO
TIepeIHsI peTeHepanys s 3TUX KUBOTHBIX HEBO3MOJKHA.

[Ipy neHepBanMy MecTa MOBPEXKIAEHUS C MOCIEAYIOLIEH aMIyTalMedl 3ajJHed 4YacTh Tejla >KUBOTHOTO, MBI
HabIrofamyu 3aMelJIeHHe pocTa M pa3BUTUS pereHepara. [louka CHIBHO yMEHBIIAeTCsl B pa3Mmepe, U3MCHSIOTCS ee
MPONOPLIMH, a TakXkKe 3aMeUIIeTCss CKOPOCTh IIPOILECCOB BOCCTAHOBJICHMS. I[IpM 3TOM BHEIIHHE NPU3HAKU
nu(GepeHIIMPOBKE  pereHepaTa MNPUCYTCTBYIOT: TMHWTHAANA H  IUPPHI  BhIpakeHbl. CErMEHTBI C  KOJBIIEBBIMH
KPOBEHOCHBIMU COCYJaMHU Pa3/ICiCHbl MEXKCETMEHTHBIMU Ooposmamu, B Oosice audHepeHIUPOBAHHBIX CErMEHTax
oTMeuali chopMUPOBaHHBIE [TAPATIOINH C XETaMH. Y JaJIeHHE TOJIOBHOTO IM'AHTJIHS TPUBOJIUIIO K ITIOI00HOMY Pe3yJIbTaTy,
0COOCHHO B COBOKYITHOCTH C YBEIMYCHHEM BPEMEHHOTO MPOMEKYTKAa MEKIY IeKANUTAIUCH W aMITyTalled 3amaHeil
gacTu. B 3TuX 3KcreprMeHTax MBI HAOJIOa Il HECKOJIBKO 3aMeUICHHOE pa3BUTHE PereHepara, JOCTHTABIIETO CTaJud
4-5 pHeW, mocime Yero ero pocT U OuQQepeHIHpOBKAa MpeKpamanuch. 110 ITOCTHKEHHWH MPeNelbHOIO CpoKa
BbeDKHBaeMocTH (15-20 nHel) OOBEKTHI IEMOHCTPHPOBAIHM Ae)OpMAIMI0 PETCHEPAIMOHHOW TOYKH, HadallbHBIC
MIPU3HAKH CETMEHTAIIUN BHYTPEHHUX OPTaHOB U AudpepeHInpOBKY TEPMUHAIEHOW YaCTH ¢ MTUTHANEM H [UPPAMH.

Takum oOpa3omMm, Hama padoTa MOKa3bIBACT BaXXHOCTh WHHEPBAIIMK PaHBI JUII BOCCTAHOBIICHUS MPONOPIHN H
CerMeHTaIlnU MpHU pereHepanun. Heiporpodudeckue n HEHPOryMopaabHbIe CTUMYJIBI B MEHBIIICH CTETICHN BJIUSIOT Ha
3QKUBJICHHE paHBl M 3aKIagKy OJacTeMbl, HO HE3aMEHHUMBI JUII HOPMAaJbHOTO pocTa Hu AU(D(HEepEeHIUPOBKH
peTeHepaIioHHOH MOUKH y A. virens.

Paboma evinoanena npu noooepoicke epanma PH®D No21-74-00055 na 6aze YHE «beromopcxasny u PI] CIIOI'Y
«Mukpockonuu u MUKpOanaiuzay.

Experimental research on impact of the nervous system of Alitta virens
Shalaeva A.*, Belyaeva M., Tarasov M., Kozin V.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: shalaeva.sasha@gmail.com

Alitta virens regenerates only posterior end and this process is controlled by the neuroendocrine secretion and

innervation of the wound. By removing this influence, we estimate impact of nerves on regeneration. Our data show that
the central nervous system is of great importance for differentiation and proper formation of the regenerative bud.
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AHaJM3 IKcNpeccHy reHoB curHaabHoro nyru Hedgehog y HepenHoii mosmmxeTsl
Platynereis dumerilii
Tonowxesuy J1.O.*, Kynaxosa M.A.

CankT-ITerepOyprckuii TOCy 1apCTBEHHBIH YHUBEPCUTET, Oronorudeckuii pakynbreT, CankT-IlerepOypr
* e-mail: mila.papurika@gmail.com

Curnanshele 0enku cemeirictBa Hedgehog (Hh) perynupyror MHOTOUYMCIEHHBIE MTPOLECCH! TATTEPHUPOBAHUS Y
MIO3BOHOYHBIX M OECIIO3BOHOYHBIX )KMBOTHBIX. COBpEMEHHbIE JaHHbBIE YKA3bIBAIOT HA TO, YTO CUTHANBHBIHN myTh Hh ecTh
y Bcex Omnarepwuii, 3a ucxitoueHreM Hemaroa. OH moapoGHO uccienoBal y Deuterostomia u Ecdysozoa, a cBenenust o
XapakTepe akTHBHOCTH JaHHoro mytd y Lophotrochozoa ocrarorcsi orpeiBouHbIMH. OJHUM M3 pENpe3eHTaTHBHBIX
mpencTaBuTeNeil 10oTPOX030ii cunTaeTcs HepeunHas anHenuna Platynereis dumerilii, Tak KaK 3TOT BHA COXpPaHIII
MHOTO NPEIKOBBIX YEPT, XapaKTEPHBIX AJSI CHHPATbHBIX KUBOTHBIX B IIEJIOM. B TpencTaBIeHHOM HMCCIEIOBAHUH MBI
OTIMCHIBAEM XapaKTep HKCIPECCHH TeHOB curaanbHoro nmytd Hhy P. dumerilii Ha HECKONBKHUX CTaJusIX Pa3BUTHSL.

Onmpasich Ha JaHHBIE PETEHEPALMOHHOTO TpaHCKpHUNTOMa P. dumerilii, MbI KITOHIPOBAJIN TE€HBI KJIIOYEBBIX OCIIKOB
curHanpHOoro myTtu Hh: muramma Hh, ero peuentopa Patched, TpancMeMOpaHHOTO akTHBaTopa Smoothened wu
TpaHcKkpunuuoHHoro ¢akropa Gli (Cubitus interruptus). C IOMOINBI0 METONA TUOPHIW3AIUH in Situ Ha TOTAIBHBIX
npenapatax (WMISH) MbI JokaIM30Baty TPaHCKPHUIIIUIO JAHHBIX T€HOB y IMUMHOK U IOBEHWJIBHBIX YEPBEil.

Y muuuHOK P. dumerilii xmoueBbie TeHbl Hh-iyTn TpanckpuOupyroTcs B 3ayatke riotku. Kpome toro, Hh-
MO3UTHBHBIC KIIETKH JIOKaJM30BaHbl B Smucepe, BEHTPaJbHOW HEPBHOW IUIACTHHKE M 33JHEM OTJAENE KHIIKH. B
MOCTIIapBANIBHBIA NEPUOA pa3BUTHUS dKcmpeccusi Hh ucuesaer B IJIOTKE, HO COXpaHAETCS B HEPBHOM cHCTeMe, Ijie
NpUYpOUEHa K TepeHell YacTH raHTIIHEB.

Teno aHHenMJ MeTaMepHO, MOATOMY B HMX Pa3BUTHH 0CO0O€ MECTO 3aHMMAaeT IPOLECC CErMEHTALUH. JTO
npoucxoaut He 6e3 yuactust Hh-mytn. Ha paHHuX cranusix pa3BUTHS CETMEHTHPOBAaHHOW JIMYMHKH (METaTpOXO(OphI)
Hh skcnpeccupyercst B 9KTOAEpPME B BHAE METAMEPHOrO NAaTTepHa, KOTOPHIA Mcue3aeT y Oosiee MO3THEH JIMUMHKH
(HexTOXeThl). Y FOBEHMJIHHOTO YepBs TPAHCKPUIINS KIFOUeBBIX TeHoB Hh-myTn Xopormo 3ameTHa B (hOpMHUPYIOIIUXCS
CerMEHTax M HOCHT MeTaMepHBIH xapakTep. IIpum 3TOM B 3penbIX CerMEHTax MBI HaOJIOIAaeM pETYJSpHbIE TOMEHBI
sKcTpeccuu Hh, TOKann30BaHHbIE JIATEPATbHO MEX/y CETMEHTAMH M HE yracalolye Ha IPOTSHKEHUN BCEH )KN3HH YepBs.

B nenom y P. dumerilii ren Hh 3xcnpeccupyercsi B 9KTOAepMaIbHBIX MPOU3BOAHBIX, B TO BpeMs KaK JOMEHBI
Tpanckpunumu Patched, Smoothened n Gli nokanu3zoBaHbl BOMU3M 1oMeHoB Hh, HO B KleTkax APyroro 3apoabIIIeBOro
JIUCTKA — MEe30/IepMbl. BO3MOXKHO, B Pa3BUTHU 4YEepPBS MMEET MECTO MOCTOSHHBIA ‘Hajor’ MEXIy IpPOU3BOJHBIMU
9KTOIEPMBI U ME30JIepMbI, KOTOPbI HEOOXOJUM sl aJeKBaTHOTO MPOTEKaHMsl Pa3BUTHS, POCTA M, NOTCHIHAJBHO,
pereHeparyy.

IMomydeHHble pe3ynbTaThl SABISIFOTCS LEHHBIM BKJI3JAOM K HMEIOIIMMCS MPEACTABICHUSIM 00 3BOJIOLHU
KOMITOHEHTOB cHUrHajsbHOro mytd Hh m npubmmkaloT Hac K MOHUMAaHHUIO TOW MOJIEKYJISIPHOM apXUTEKTYpbl, KOTOPYIO
UCTIONB30BAI JJIsl TOCTPOSHHS Tema oO1uii npenok Bilateria.

Ilpoexm evinonnsemcs npu noodepocke epanma PH® (21-14-00304). Knonuposanue u gusyanuzayus OaQHHbIX
6vbinoaHeHvl Ha 0bopyoosanuu Hayunoeo napra CII0I'Y: [[KII « Kynemusuposanue MUKpoOpeanusmosy u « Xxpomacy

Expression of Hedgehog signaling pathway genes in development of nereid polychaete Platynereis
dumerilii
Poliushkevich L.* Kulakova M.

Saint Petersburg University, Faculty of Biology, Saint Petersburg
* e-mail: mila.papurika@gmail.com

In this study, we analyzed expression patterns of Hedgehog signalling pathway genes in annelid Platynereis
dumerilii. We found that the Hh pathway is involved in multiple morphogenetic events such as larval segmentation,
nervous system and gut development, and postlarval growth.
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YuyacTue Wnt-curHajiuHra B KOHTpoJe HaJ KJIeTOYHO! npojudepanueii 1 GopMupoOBaHHEM
NOCT/IapBAJILHBIX CETMEHTOB IIPU NepexoJe K aHaMop(pHoMY pocTy y nonuxersl Alitta virens
Kaiipos A.1U.*, Ko3un B.B.

CankT-IlerepOyprckuii Tocy1apcTBEHHBIN YHUBEPCUTET, Kadenpa smOpuosorun, Cankt-Ilerepoypr
* e-mail: kayrov.tw@yandex.ru

K cerMeHTHpOBaHHBIM )KHBOTHBIM TPAJUIIMOHHO OTHOCST YWICHUCTOHOTUX, TO3BOHOYHBIX M aHHEIH]I, OJJHAKO 3TO
JIOCTaTOYHO JaliekKue ApPYr OT Apyra Ipynmbel. B HacTosiiee BpeMsi HET €IMHOTO MHEHHUs 00 3BOJIIOIMOHHOM
MIPOMUCXOKAECHUH cerMeHTannu. OTHUM U3 MOJIEKYJISIPHBIX Y4aCTHUKOB B Pa3BUTHHU CETMEHTHPOBAHHOT'O TIJIaHA CTPOSHHUS
sBisieTcst Wnt-CUTHAJIMHT — €ro PoJib TI0Ka3aHa y HACEKOMBIX ¢ KOPOTKOW 3apO/IbIIIEBOH MOJIOCKOH M Y MO3BOHOYHBIX
KHUBOTHBIX. AHHEIH/IB B 9TOM OTHOIIEHHH OCTAIOTCS MPAKTHIECKN HEN3yUCHHBIMH.

VY 4JIeHHCTOHOTHX KUBOTHBIX HAJIC)KHBIMA MapKepaMH CETMEHTALUH SIBJIAIOTCS TEHBI MOISIPHOCTH CETMEHTOB —
wingless (wg) n engrailed (en). OHEM S3KcIpeccHpYIOTCS Ha TPaHWIAX MApAaCETMEHTOB Yy BCEX HCCIEIOBAHHBIX
YWICHUCTOHOTHX: HACEKOMBIX, XEIHIEPOBBIX, PAKOOOPa3HbIX, MHOTOHOXKEK. | OMOJIOTM 3THX T'€HOB OBUIH BBISBIICHBI Y
KOJIBUAThIX YepBeH. Y HEPEHIHBIX MOJMXET MATTEPH 3KCIPECCHH Wg W en Ha JIMYMHOYHBIX CTaJUsIX PAa3BUTHS W BO
B3pOCIJIOM COCTOSIHMM HAaIlOMHHAET TAKOBOH Y WICHHCTOHOTHX M B IEJIOM IMOJEPXKHUBACT POJIb 3THUX I'CHOB B Ipolecce
CTaHOBJICHUs cerMeHTanuy. OJJHaKo paclpesiesicHue IPOAYKTOB wg U en y APYTHX aHHENUN, Takux kak Capitella teleta
u Chaetopterus sp., He TIOJJICP’)KUBACT BO3MOXKHOE y4acTHe 3THX I'€HOB B MHUIMAUM METaMepHOro marrepHa. Kpome
TOTO, MCCIIeIOBaHUs O00O3HAYCHHBIX AHHENW MPOBOJAWIMCH HA JMYMHOYHBIX CTaJUsIX Pa3BUTHUS, TOTJa KakK IEPHOJ
nepexoja K aHaMOp(HOMY POCTy MPAaKTHYECKU HE ObLI U3yUEeH.

Lenbto paboThI cTANIO BBIsIBIIEHHE posid Wnt-CUTHaJIMHTa B Ipoliecce pOpMUPOBaHHs NEPBHIX MOCTIAPBAIbHBIX
CErMEHTOB, a TAK)XXe ONPEAEICHUE 3aKOHOMEPHOCTEH SKCIIPECCUH Wg H en B 3TOT NIEPHOJL Y HEPEUIHOH NoauxeTsl Alitta
virens. Jnst momynsiun Wnt-CUTHaJIMHTa TPUMEHSUICS MHIMOMTOPHBIM aHanu3. [lodydeHHbIE NaHHBIE TOBOPAT 00
OTJIIMYMAX B MOJICKYJISIDHOH ITpOrpaMMe B pa3BUTUH CETMEHTOB Y aHHEIU/T M WICHUCTOHOTUX. Ha Mo3IHUX THYMHOYHBIX
cragusax A. virens MPHK wg nokanuzoBaHa Ha 3a7jHeM KOHIIE Tella. DKCIIPECCHS el BBIBICHA B 30HE POCTa, 8 IMEHHO —
B KOJIBLIEBOM IPEANUTHINAIHHOM JIOMEHE ITUPHUHON B OJJHY KJIETKY; TIPH 3TOM B X0JI€ Pa3BUTHS 30Ha pOCTa yTOJIIAETCS,
a 3areM (hOpMHpPYeTCsl BTOPOI KOJIBIIEBOW IOMEH AKCIIPECCHHU, YTO KOHTPACTUPYET C M3BECTHBIM Y YJIEHHUCTOHOTHX. B
XO0/Ie THIepaKkTuBaiuy Wnt-CUTHAIMHTa TATTEPH YKCIIPECCHH MPUHIMIHAIBHO HE MEHSIETCS, HECMOTPSI Ha TO, UTO 3aIHss
TpaHHIla YETBEPTOTO0 CcerMeHTa He (opmupyercs (MOp(doIOTHYecKn), XapakTep OTBeTa Ha THUIEPaKTHBALNIO
NPUHIUIHAIBHO CXOXK C TAKOBBIM Y HaceKOMbIX. COOTBETCTBEHHO, HMEIOTCS CXO/ICTBA U PA3JIM4Msl C WICHUCTOHOTUMH,
MO3BOJISIIOIIUE C/IENaTh BBIBOJI O HAJUYUHU Y A. Virens OTINYAIOIIEHCS TPOrpaMMbl Pa3BUTHUSI CETMEHTOB; IpU 3ToM Wnt-
CUTHAJIVHT, TO-BHIMMOMY, BBIIOJIHSECT CBOIO KOHCEPBATUBHYIO (DYHKIMIO — MATTCPHUPOBAHME IEPEIHE3aAHEH ocu
Tena.

Paboma svinonnena npu noooeparcke epanma PH® 21-74-00055 na 6aze Mb6C CII6I'Y u PL] MM CII6T'Y.

Involvement of Wnt signaling in control of cell proliferation and postlarval segments’ development at
the beginning of anamorphic growth in the polychaete Alitta virens.
Kairov A.*, Kozin V.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: kayrov.tw@yandex.ru

Ancestral status of segmentation is unknown. Genes of segment polarity (engrailed and wingless) and Wnt-
signaling control segmentation in arthropods. Here we examine expression of engrailed and wingless and evaluate role
of Wnt-signaling during posterior growth in Alitta virens. Our data indicate similarities and differences in molecular
program of segmentation.

103



White Sea littoral Oligochaeta as an object for studying Annelida development
Smyslov A."* Matveicheva E.!, Neretina T.!, Ekimova L', Nikishin D."”, Semenova M.

' Lomonosov Moscow State University, Moscow
2Koltzov Institute of Developmental Biology, Moscow
* e-mail: smy2001@yandex.ru

The development of Annelida was previously studied on members of the class Polychaeta, now obsolete -
according to current data, the Annelida group is divided into Sedentaria and Errantia. However, the Oligochaeta group
within the Clitellata group is of no less interest: there is no unambiguous view of their phylogeny within Annelida, since
they have a simplified structure compared to other Annelida groups, and have a number of evolutionary interesting
features, such as a dorsally located pharynx (which only a few of Annelida have), hermaphroditism, direct development.
The study of the early development of Oligochaeta can expand the understanding of developmental mechanisms in the
study of the evolutionary traits of this group, in addition, the early development of Oligochaeta has been studied in a fairly
small number of organisms.

The aim of this work was to study the early development of the White Sea oligochaete, which is widespread in the
littoral zone, to determine its species and to compare it with the described development of Tubifex tubifex and Enchytraeus
coronatus.

Material was prepared for sequencing (adults and its cocoon) in order to determine the type of oligochaete,
sequencing was carried out for the nuclear 18S gene and the mitochondrial COI gene), photo registration was carried out
and the morphology of the clutches and the stages of normal development of the oligochaete were described, the embryos
were removed from the cocoons and their morphology was analyzed by fibrillar actin staining and confocal microscopy.

According to the results of sequencing, the studied oligochaete belongs to the genus Lumbicillus. Photographs of
all main stages of development were obtained from a stereo- and confocal microscope. Embryos are successfully removed
from clutches with an osmotic medium, and the fibrillar actin dye phalloidin passes through the membranes of the embryo,
thus staining is successful.

In the White Sea, two species of the genus Lumbricillus are known, L. pagenstecheri and L. lineatus, but they were
not related to the studied species. The third species known in the BBS fauna, L. murmanicus, is not in the GenBank
database; therefore, it can be concluded that the samples are either representatives of the L. murmanicus species described
from the Murman coast, or are representatives of another known species that is not in the lists of the WSBS fauna (to date
92 species of the genus Lumbricillus are considered valid), or represent a species new to science. The development of the
oligochaete is comparable to that of Tubifex tubifex and Enchytraeus coronatus and corresponds to the typical
development for this group. Embryos are easily removed from cocoons, the phalloidin dye (Alexa Fluor 488) passes
through the shell of the embryo. This, together with its wide distribution, makes the White Sea oligochaete a convenient
object for further research.
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Morphological and gene expression changes in early development of sea urchin Strongylocentrotus
pallidus caused by LiCl
Vorotnikov A.'* Lazarev M.', Nikishin D."”, Semenova M.

' Lomonosov Moscow State University, Moscow
2Koltsov Institute of Developmental Biology of RAS, Moscow
* e-mail: v.alex.2001 @yandex.ru

The determination of the anterior-posterior axis of the body in most of Eumetazoa is achieved through the Wnt/p-
catenin signaling pathway. At the early stages of development, intranuclear B-catenin accumulates in the vegetal part of
the embryo in invertebrates from the clade of Deuterostomes. Later in development, those areas give rise to
endomesodermal derivatives. In this study, we analyze morphological changes and shifts in expression level of germ
layers derivatives markers in the embryo of the sea urchin Strongylocentrotus pallidus treated with vegetalising agent
LiClL

LiCl acts as inhibitor of GSK3 and therefore promotes B-catenin translocation into the nucleus. Different
concentrations of LiCl (3, 10, and 30 mM) were added to embryonic cultures that were cultivated until gastrulation.
Embryos morphology was analyzed at the stage of epithelized blastula. Pronounced thickening of the entire blastula wall
was observed under the action of LiCl at a concentration of 30 mM, indicating vegetalisation of the embryos.

Embryos at the middle gastrula stage were fixed with an RNA stabilizing solution of IntactRNA, after which total
RNA isolation, DNase I treatment and reverse transcription were performed. The obtained cDNA libraries were used for
quantitative analysis of gene expression of neuroectoderm, endomesoderm, and skeletal mesenchyme markers by real-
time PCR. Under the action of LiCl, a pronounced increase in the expression level of the endomesodermal markers FoxA
(from 3 mM) and Endo16 (from 30 mM) and a decrease in the level of expression of the anterior neuroectoderm markers
FoxQ2 (from 30 mM) and Six3 (from 10 mM) were observed. At the same time, no changes in the number of transcripts
of the skeletal mesenchyme marker P19 under the action of LiCl were found.

In the course of the work, we analyzed structure of apical organ and skeletal elements in normal and exogastric
larvae, which spontaneously emerge in embryonic culture, in order to find out the mechanism of the anomaly. We
performed immunostaining for serotonin-containing cells and analyzed morphology of skeletal elements with polarized
light microscopy. No significant differences were observed between two types of larvae. These facts indicate that anterior-
posterior axis specification is not disrupted neither in normal nor in exogastric larvae.

The work was performed using the equipment of the Center for Microscopy of the White Sea Biological Station
MSU and the Core Centrum of Institute of Developmental Biology RAS with the financial support of RFBR grant No. 20-
04-00303.
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KommnoneHTHI TKaHel yJINTOK poaa Littorina, peryiupyomue B3auMoeCTBHE ¢ ACCONMHPOBAHHBIM
MHUKPOOHOMOM
Tagaposa E.P.* Manvyesa A.JI., ['opoxos U.A., Kypsiuuii J1.C., baiiazseim K.-/[yc.K., [panosuyu A.U.

Cankr-ITerepOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, CankT-IletepOypr
* e-mail: orhidea-palma@yandex.ru, st047483@student.spbu.ru

W3yyeHne npoKapuoT, MHTETPUPOBAHHBIX B OKOJOTHUIO W (DU3UOJIOTHIO MHOTOKJETOYHBIX, 3HAUYUMO JUIS
IBOJIIOIMOHHBIX HccaenoBaHuil. IIpokapuoTnyeckue opraHu3Mbl MOTYT MMETh pellarolliee 3HaYCHHE JUIS afanTaliu
KMBOTHBIX K 3aHUMAaeMOH IOCIETHUMH 5KOJOTMYECKOW HHIIE, BIMsAS Ha OOMEH BEIECTB, Pa3BUTHE M IOBEACHHE.
CraOWIBHOCTh aCCOLMHMPOBAHHBIX C JKUBOTHBIMH OaKTepHaJbHBIX COOOIIECTB MOApasyMeBaeT (pyHKIMOHMpPOBAHHE
MEXaHHU3MOB, PETYIHPYIOIINX COCTAaB TaKuX acconnanuii. Hanbonpmuii nHTEpEC MpeacTaBIsioT akTHBHBIE () (EKTOPEL,
MPOSIBIISIFOIINE aHTUMHUKPOOHYIO aKTHBHOCTb, B YaCTHOCTH, AHTHUMHKPOOHBIE TENTHIBI. OTH BeIlecTBa OEIKOBOH
MPUPOJIBI MOTYT UMETh IIHPOKUH CIIEKTP JEUCTBHS M Yepe3 MPOsBICHUE OaKTEPUIIMIHOTO MM 0aKTEpHOCTATHIECKOTO
s¢deKTa oCyIEeCTBIATh PETYINPOBAHNE ACCOIMMPOBAHHOTO MUKPOOHOTO COOOIIECTBA.

B xauecTBe 00beKTa HAMH BEIOpPaHBI MUKPOOHBIE COOOIECTBA, ACCOIMUPOBAHHbIE C MOJIIIIOCKaMU poa Littorina.
AHanu3 MHUKpOOMOMOB, C KOTOPBIMH BHIBI pona Litforina (opMHPYIOT CTaOHMJIBbHBIE acCOLMAalMi W MEXaHH3MOB
PEryJIsiLui 3THX acCOlMalMii — aKTyaslbHas 33ja4a U B KOHTEKCTE YaCTHOW OMOJIOTMH JIMTTOPHH, U C TOYKU 3PEHHS
HCCIICIOBaHMS 3BOJIIOIIMOHHBIX MpoIieccoB. Panee ananu3 pesynstatoB 16S-p/IHK-MeTabapkoauHra oOpasiioB KUIIKH,
MOBEPXHOCTH Tela W OWOIUICHOK cpensl oOuTaHus Litforina TO3BONWI HaM BBICHUTH PsJi 3aKOHOMEPHOCTEH,
KacaloIuXcs CTPYKTYphl MUKPOOHBIX COOOIIECTB B aCCOLHMAIMU C STHMHU YIUTKaMHU. DTH 3aKOHOMEPHOCTH MO3BOJISIOT
MIPEIOI0KNATE HAJIMYUE PETYIATOPHBIX MEXaHU3MOB B HCCIIETyEMOIl cucTeME.

JInsg BBISABICHMS NPHUPOJBI M MECTA JIOKAIM3AIMH aHTUMHUKPOOHBIX KOMIIOHEHTOB B OPTaHM3ME JIMTTOPHUH MBI
3a(h)MKCHPOBAIIM 3aceeHHbIe OAKTEPHSIMH YacTH Tella MOJUTIOCKOB L. littorea (3kaOpbl, KMIIEYHUK, IPOTOKH IOJIOBOH
cucrembl). Cepud aHTUMHUKPOOHBIX TECTHPOBAHMWH IMOKA3ajM, YTO TOTAJbHBIC HKCTPAKTHI BCEX COOpAHHBIX TKaHEH
L. littorea TpOSBIAIOT AHTUMHUKPOOHYIO aKTHBHOCTh B OTHOIICHWH IPAMIIOJIOKHTEIBHBIX M TI'PaMOTPHLATEIBHBIX
Oakrepuii. CocTaB akTHBHBIX AKCTPAKTOB OBbLI n3ydeH ¢ npumeneHneM JKX-MC/MC ¢ nocnenyromiei nieHTupuKanen
KOMITOHEHTOB 10 TKaHEBOMY TpaHCKpUNToMy L. littorea. Ha ocHOBE MOJEKYISIPHBIX CBOMCTB (AJIMHA MOJIUIICIITHAHON
LETOYKH, HAJHMYHE CUTHAJIBHOTO TNENTHIa, aMHHOKHCIOTHBIH cocTaB, pl W mp.) ObIIM BBIOpaHBI MIECTh MENTHIOB-
KaHAWIATOB, TPEANONIOKUTEIFHO BOBJICYCHHBIX B PEANHM3ALUI0 WIH PETYIIHI0O aHTUMHKPOOHOW aKTUBHOCTH.
Hanpumep, ramakcnH-OmOOHBIH OenoK (TaJakCUH — AHTHUMHKPOOHBIM TIENTHJ, BOBJCUEHHBI B PETYISLHUIO
B3aMMOOTHOIIEHUH Euprymna scolopes ¢ cumbnornaecknumu Bubpronamu). Kpome toro, mentuast c HMGA-nomenamu,
3MEHAUMHH-TIOJOOHBIMU JIOMEHAMHU U 3KIUCTEPOUI-CBSI3BIBAIONINMHU JOMEHAMH, KOTOPbIE M3BECTHBI KaK yYaCTHHKU
AHTUMHUKPOOHOTO OTBETA OECIIO3BOHOYHBIX.

UYroObl BepuUHIMPOBATH MPEACKa3aHHOE YYacTHE OTOOpPAHHBIX IIENTHAOB B HMMYHHOM OTBeTe, OBLIO
MIPOM3BEZCHO JKCIIEPUMEHTAIIbHOE paHeHHe ¢ WHQUIMPOBaHWEM YIUTOK poaa Littorina. OT SKCIEpHMEHTAIBHBIX
JKMBOTHBIX ObUIM cOOpaHbI pa3jiMuHble YacTH Tela (rojloBa, HOra, rernaTolaHKpeac, OCTallbHbIe TKAHU BHCIEPAIbHOTO
MEIIKa) A OLEHKU BO3MOXHOTO H3MEHEHHUS YPOBHS JKCHpeccHU. J[aHHBIE, MOJlyueHHbIE HAa TEKyI[UIl MOMEHT,
JIEMOHCTPUPYIOT TIOBBIIIEHHE YPOBHS JKCIPECCHU OOJIBIIMHCTBA IENTHAOB-KAHAWIATOB BUCLEPAIbHBIX OpraHax
MOJLITIOCKOB.

Paboma evinonrnena npu noodepocke PH® 19-14-00321-I1 u pecypcuvix yewmpos CII6I'Y «Pazsumue
MONEKYIAPHBIX U KIeMOUHbIX mexHono2utly u « Obcepeamopus 3K0a02uteckoll 6e30naCHOCUY.

Littorina snails’ tissue components regulating their interaction with the associated microbiome
Gafarova E.* Maltseva A., Gorohov 1., Kuriachii D., Bayazit K.-C., Granovitch A.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

* e-mail: orhidea-palma@yandex.ru, st047483@student.spbu.ru

We study microorganisms living in stable association with Littorina snails. Our previous results showed some
patterns in associated microbiome composition. We presume that the system is mediated via antimicrobial peptides
produced by host. Both, experimental data and in silico predictions detected a number of substances, possibly involved
in host-microbiome interactions.
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