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Hcropus ouosornyecknx cranumii beiaoro u bapenuesa mops
Topsuuxo A. A.*

ACCOHI/IaHI/IH «MOpCKOG HacJieaue: UCCiIcayeM U COXpaHUuM»
* e-mail: alexandragor4@yandex.ru

3HaHWE UCTOPHM PA3BUTHS HAYKU — OJIHA M3 HEOOXOJMMBIX COCTABIJISIOIINX MOJHOLICHHOW Hay4HOW pabOTHI.
GdyHaaMeHTOM pa3BUTHSI POCCUHCKONW MOPCKON OHOJIOTHH OBIIIM MOPCKUE OMOJIOTMYECKUE CTaHIUH, IIepBasi U3 KOTOPHIX
Bo3HUKIa 6osee 130 ner Hazax. 1o psiry 0ObEKTUBHBIX IPHYUH OCHOBHBIM MECTOM KOHIICHTPALINH POCCHICKUX MOPCKHUX
OouoctaHmmii cTanm ceBepo-zaman Poccum, bermoe m BapenmeBo mops. Cymmapno, HaumHas ¢ XIX Beka, 3mech
cymecTBoBao 14 OHONOTMYECKWX CTAHIMH, C€CIM YYHTHIBaTh TAKXKE IIOCTOSHHO palOTarolmye SKCHEIULIUN U
3aIlOBETHUKH, TO YHCIO CTAaHIUHM mpuOmmxaercs x 20. Bece »Tu cTaHmmm, Tak WM WHadYe, CBSA3aHBI MEXAY COOOM:
HUCTOpHEH pPa3BUTHA, MPEEMCTBCHHOCTHIO TEMATHKH, pailoHaMu padoT, JMYHOCTAMH HcciemoBareneid. B moxmane
paccMaTpuBaeTCsl HCTOPUS W B3aMMOCBS3b MOPCKHX OHOCTaHIMII ceBepo-3amana, HaunHas ¢ CoyoBenkon
ouonmornueckoit cranmuu Cankr-IlerepOyprckoro oobmiectBa ectectBoucibitaTencit (1881-1899) u 3akanuuBas
OMOCTaHIMAMU, CYLIECTBYIOIMMHU B HAIllK THH, BKIIoYas Mopckyro ouonorndeckyro craniuto Cankr-IlerepOyprekoro
yHuBepcureta Ha 0. Cpennwmii (1975).

The Story of White and Barents Sea Biological Stations
Goryashko A. A.*

Association «Maritime Heritage: Study and Preserve»
* e-mail: alexandragor4@yandex.ru

At the core of the development of the Russian marine biology were sea biological stations, the first of which was
established over 130 years ago. From the 19th century to our days the total number of biological stations operating on the
White and Barents Sea was about fifteen. Here we look into the history and relationships between these biological stations,
starting from the Solovki station of the St. Petersburg Naturalist Society (1881 to 1899), and ending with the stations that
are still active, which include the St. Petersburg University’s Marine Biological Station on Sredniy Island (1975).



JlaGopaTopusi 3K0JIOTMU MOPCKOro feHToca (ruapoduoiorun) — 55 jer padorsl Ha Bejiom mope
Ionockun A. B.2**, Apucmos 1. A.*3, Xaiimos B. M.2***

! JTa6opatopust sxonoruu Mopckoro 6enroca (ruapoduosoruu), Cankr-Tlerep6ypr
2 Dkonoro-6uonoruueckuii nenTp «Kpecrosckuit octpos», Cankr-IlerepOypr

% 3oonoruueckuit mucrutyt PAH, Cankr-TletepOypr

# Cankr-TletepOyprckuii rocynapcTeHnblil yausepeutet, Cankr-ITeTepOypr

® Kanianakickuii rocy1apcTBEHHBIH 3anoBeiHUK, MypMaHckas 061acTh

* e-mail: av@hydrola.ru

JlabopaTopust 3K0IOTHH MOPCKOTO OeHTOCa (THIPOOHOIOTHI) — YHHUKAJIBHBIN MO UIMTENEHOCTH M MacmTaly
MeTarOrMYecKiii PoeKT mpodopreHTanun mKoIbHUKOB CaHkT-IleTepOypra B cepe Hayku IyTeM BOBJICUCHHS B
HCCIIEAOBATEIBCKYI0 paboTy B 001aCTH MOPCKO# Ononoruu u ruapodmonornu. OcHoBanHas B 1964 rony 3amedaTeTbHBIM
MeIaroroM W TalAaHTIMBBIM HccienoBareneM EprenmeM AnexcanapomieM HuaOyprowm, JlaGoparopus mpomoinKaeT
CBOIO JIESITEIBHOCTh M, HECMOTPSl HA M3MEHEHHE MapagurM 00pa30BaHUS, Pa3BHBACTCA M ACPKHUT BHICOKYIO IIAHKY
KavyecTBa Hay4YHbIX MPOEKTOB. BaxkHelieit 3anaueii 1abopatopun ObUIN U OCTAIOTCS pealibHbIe Hay4YHbIE HCCIIEA0BaHNUs,
Marepual Jjist KOTOphIX cobupaercs B okcneauuusax. Hayunsie sxcneaunuu Jlabopatopun npoxoawnu Ha bapeHnesom,
Banruiickom, UepHoM, A30BCKOM U AJpPHATUYECKOM MOpSIX, OJHAKO OCHOBHBIE MECTa IPOBEACHMS MCCIIENOBaHUI
cBs3aHbl ¢ benbiMm mopem. [nmaBHBIM mapTHepoM B 3TOWM pabore Bcerma Obl M ocTaercs Kanmamakimickuit
TOCYJapCTBEHHBIM MNPUPOAHBIN 3alOBEAHUK, C KOTOphIM Yy JlaGopaTopuu BO3HUK NPOMYKTHBHBIM Hay4yHO-
oOpazoBaTenbHbIH «cUMOKMO03». Marepuai, coOpaHHbBI B XOJ€ €XKEroJHbIX Hay4HBIX dKcrneauuuii JlaGoparopun B
Kanganakmickuii TOCYJapCTBCHHBIM 3allOBEIHUK, HAXOAWUT CBOE OTPaXCHHE B MHOTOYHCICHHBIX (Oomee 500)
CaMOCTOSTENIBHBIX HCCIIEJOBATEIbCKUX pabOT MKOIBHUKOB. OOOOIIEHMS HKCIIEPUMEHTOB M TOJIEBBIX HaOMIOICHUI
MyOJMUKyeTcss B HAYYHOW NepHOMKe, BKIIOYas MEXIyHapoaHsle pedepupyemsle n3manus (6onee 300 myOamkaruii).
Pe3ynbraThl HCceqOBaHUN €KETOIHO MPE3CHTYIOTCS HA PA3IMYHBIX KOH(PEPEHIMIX U CHMIO3nyMax. BaxxHO OTMETHTS,
YTO B MyONHMKaMsIX IIKOJbHUKH, oOydarommecst B JIabopaTopuy, BEICTYHAIOT B Ka4eCTBE MOJHOIPABHBIX COABTOPOB.
OcCHOBHBIE HaIpaBlIeHHUs HccienoBaHui JlabopaTtopun cBsI3aHBI C WHBEHTapH3alMed TOHHOW (ayHbI 3arOBETHBIX
tepputopuit (I'pumankos u ap. 1997; I'pumankos u ap., 2000), uydeHueM CTPYKTYpbl U JUHAMHUKHU MOMYJIALUN U
€00011IeCTB JOHHBIX opranu3MoB (Anekcanapos, Huaoypr, 1983; Khaitov, 2013; Skazina et. al., 2013; Genelt-Yanovskiy
et al., 2017). B mocnenHue TOmpl aKTUBHO DPa3BHBACTCsI HANpaBlCHHE, CBSI3aHHOE C IMOJEBBIMH JKCIIEPHMEHTAMH,
MO3BOJIAOIINMH TIy0Ke MOHSTh CTPYKTYPY MOHHBIX COOOIIECTB M CYTh MEXKBHIOBBIX oTHoureHuii B Hux (Khaitov,
Brovkina, 2014; Khaitov et al. 2018; Aristov, Varfolomeeva, 2019).

3a mporreaniee BpeMsi HECKOJIBKO COTEH BBIIYCKHUKOB JIabopaTopuu cenany Kapbepy HCCleIoBaTeNeH B CaMbIX
Pa3HbIX 00JaCTIX HAYKN M paOOTAIOT B HAYYHBIX YUPEKACHUAX MPAKTHUECKHU T10 BCEMY MUDY.

B ocnoBe mpuHimna pabotsl Jlabopartopuu, KOTOpBII OHa COXpaHSE€T B TEUEHHWE BCETO IEPHOJa CBOETO
CYIIECTBOBAaHUS, JISKUT €€ OTKPHITOCTh K coTpynHudecTBy. IloaToMy komnektus Jlaboparopuu BkirouaeT B cebs He
TOJIbKO IIKOJIbHUKOB U MpENojaBaTeNeld, HO U CTYAEHTOB, aClIMPAHTOB M HAYYHBIX COTPYAHUKOB, YbH HUHTEPECHI B
obiacTi MOpPCKOHW OWOJIOTMM MOTYT pEaJIM30BBIBATHCS B COBMECTHOH pabore. B 3TOM MBI BHAMM H 3IJIEMEHT
HCTOPUYECKON yCTOHYMBOCTH MpoekTa JJabopaTopuu, 1 BO3MOKHOCTH JATLHEHIIIETO CYIIIECTBOBAHUS U Pa3BUTHSIL.

Laboratory of marine benthic ecology and hydrobiology: studying the White Sea for 55 years
Poloskin A."**, Aristov D.**, Khaitov V.*#*°

! Laboratory of marine benthic ecology and hydrobiology, Saint Petersburg

2 Youth Centre for ecology and biology “Krestovskiy ostrov”, Saint Petersburg
8 Zoological Institute RAS, Saint Petersburg

4 Saint-Petersburg State University, Saint Petersburg

5 Kandalaksha Nature State Reserve, Murmansk Oblast

* e-mail: av@hydrola.ru

The Laboratory of marine benthic ecology and hydrobiology is a unique educational project for the schoolchildren.

It was founded in 1964 by an outstanding teacher and talented researcher Eugene Alexandrovich Ninburg. Nowadays his
laboratory continues its activities and develops and maintains a high standard of quality for school scientific projects.
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DUTONJIAHKTOH aPKTHYEeCKNX Mopeil Poccun 1 MeTOIBI €ro NCciieI0BaHus B PAaMKaX KOMILIEKCHOTO
IKOJIOrHYeCKOr0 MOHHUTOPHHIA
Bumuenko T. B. *

Hentp mopckux nuccregoBannii MI'Y um. M. B. JloMmoHOCOBa, yIpaBieHHe HAYIHBIX UCCIIEAOBAHUNA U pa3padoToK,
naboparopus rupoduooruu, Mocksa
* e-mail: t.vitchenko@marine-rc.ru

PalioHbI KOHTHHEHTABHOTO IIENb(a U 00JACTH KOHTUHCHTAJIBHBIX CKIOHOB apKTHYCCKHX MOPEU OTHOCSATCS K
BBICOKOTIPOYKTUBHBIM 30HaM CeBepHoro JlemoBuroro okeaHa. B CBsS3u ¢ MHTCHCHUBHBIM Pa3BUTHEM HE(PTEra30BOTO
KOMIUIEKCa Ha Mmenbde apKTHYECKOro OacceiiHa TMOSBHIACH OOBEKTUBHAS HEOOXOMUMOCTH COXPAHEHUS U
BOCCTAHOBJICHHSI MOPCKHX OHOJIOTHUECKUX PECYPCOB POCCHHMCKON APKTHKH, a TakkKe NMPHHATHS MEpP, CHIKAIOUIUX
AHTPOIIOTEHHYIO Harpys3ky. BakHbIM HampaBieHHEM HAay4YHBIX HCCIICJJOBAHMA B PETUOHE CTAHOBUTCS H3Yy4YEHHE
ApPKTHYIECKUX MOPCKHX dKOcucTeM. VccienoBanne mapaMeTpoB (PUTOIDIAHKTOHA MMEET MPUOPUTETHOE MPAKTHIECKOE
3HAa4YCHHE B CBSA3H C TE€M, YTO MHUKPOBOIOPOCIH SBILIOTCS HHU3IIUM TPOPHUECKIM YPOBHEM MOPCKON HKOCHCTEMBI U
(dbopMHUpYIOT ee OHONMPOAYKTUBHOCTh. (DUTOIUIAHKTOH paccMaTpHUBacTCd B KadecTBE OMOMHAWKATOpa IPU OICHKE
COCTOSIHUSL OKpYXarollel cpenpl. BakHbIMU mapaMeTpaMy, XapaKTepU3YIOIIMMU COCTOSIHUE 3KOCHCTEMBI, SBISIOTCA
CTPYKTYpa CYKIECCHOHHOTO IMKJIa (DUTOIMIAHKTOHA, TAKCOHOMHYECCKHI COCTaB, KOJTMYCCTBEHHBIC U MPOIYKIHOHHBIC
XapakTepucTuku. HeoOXomuMo He TOJIBKO OLEHUTh OCOOCHHOCTH pAacIpelelieHHs, YHCIEHHOCTb, Ouomaccy
(UTOILUIAHKTOHA, YPOBEHB IEPBUYHOMN MPOAYKIIUH U JCCTPYKIIUH OPraHUIECKOTO BEIIECTBA B IKOCUCTEME, HO M BBISIBUTh
(dakTophl, BIMSIONME HAa MHUKPOGUTOICHO3BI B KPATKOCPOYHONW U JOJArOBpeMeHHOH mepcnekTuBe. CIOXKHBIC
KJIUMaTHYECKUE YCIOBHS, TPYAHOMIOCTYITHOCTh U SKOJOTHYCCKAs YSI3BUMOCTh paiioHa 00yCIaBIMBAIOT HEOOXOIUMOCTh
pa3paboTKu MpOrpaMM KOMILICKCHOTO MOHHUTOPHHIA COCTOSIHHS MOPCKHX IKOCHCTEM M SIUHOTO METOA0JIOTHYECKOTO
MOIX0/1a TIPU TIPOBEICHUU padoT. HambOompIIyro CI0XKHOCTh MPH HCCICIOBAHWN (PUTOIUIAHKTOHA BEI3BIBACT OIICHKA
YPOBHS INEPBUYHON NPOAYKLUMH, 3TO CBA3AHHO C LEJNBIM PSAOM METOAOJIOTMUYECKHX M TEXHHYECKHMX NpuuuH. [Ipu
pa3paboTke TporpaMM MOHHTOPHHIA COCTOSIHHS (UTOIUIAHKTOHA apKTHYECKUX MOpEH, CleyeT YYWUTHIBAaTh
HEOOXOAUMOCTh TPOBEICHUS HCCICIOBAaHWNA KaK B BOJHOW TOJIIE, TaK W B JICHOBHIX CTPYKTypax. HaOmromeHus 3a
COCTOSIHHEM COOOIIecTBa MOPCKOTO (PUTOILTAHKTOHA MOJDKHBI COYETaTh THAPOJOTHYECKHE, THAPOOHOIOTHICCKHE,
THIPOXAMHUYCCKHE, OMOXMMHUUCCKHE U OSKCICPUMECHTAJIbHBIC METOABI HCClIeaoBaHus. HeoOxoauMo co31aBaTh
KOMILIEKCHBIC 0a3bl JJAHHBIX,, BKITFOUAIOIINE MHOTOJICTHUE PS/IbI CHCTEMATHYCCKUX HAOIIOACHUH 32 COCTOSIHAEM YCIOBUH
OKpYIKaIolIei cpeabl 1 MOPCKUX THAPOOUOHTOB B POCCUHCKON APKTHKE.
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Mexanu3mbl onpecHeHusi Mopckux Boja B 3aauBax Husoasku u Cenosa (HoBasi 3emuis)
no usoronusiM (8D, 6%0) ganHbIM
Koccosa C. A.*, [{younuna E. O., Mupownuxos A. IO.

WHCTHTYT Te0JIOTHH PYIOHBIX MECTOPOXKICHNUH, eTporpaduu, Munepanorun u reoxumun (MI'EM) PAH, Mocksa
* e-mail: sonch_l1@rambler.ru

Jannast pabora mocBsilIeHa W3YYEHHIO MPOLIECCOB ONPECHEHWS MOBEPXHOCTHBIX BOZ B 3alIMBaX CEBEPHOTO
octpoBa apxunenara HoBas 3emiis, i1 KOTOPBIX CYIIECTBYET HECKOJIBKO MOTCHIIMATBHBIX MCTOYHUKOB OTPECHEHUS
(rmobanpHbIC U ToKabHEIC). [{eib paboThl COCTOUT B OLICHKE POJIM PA3HBIX UCTOYHUKOB OmpecHeHus. i1 3Toro 0bum
HUCIIOJIB30BaHbl JaHHBIE 00 U30TOIHOM COCTaBe Kuciaopoa u Bogopoaa (8D, §'80) u conenoctu Box. MeTon H30TONHOM
TCOXHMHUH KHCIOPOAa W BOIOPOZAA SIBISETCSA TPAAWUIIMOHHBIM ISl WIACHTU(QUKAIINA MPECHBIX BOJX, W MOXET OBITh
HCTIOJB30BaH ISl KOJTMIECTBEHHOH OIEHKH JOJIH MIPECHBIX BOJ Pa3HOTO MPOUCXOKICHHS B MOPCKOH BOJE.

WzoTonHkIe mapameTpsl Box Kapckoro Mopst M3y4eHbl, HO H30TOIHBIX HCCIEIOBAaHUN B BOAAX, HETIOCPEICTBEHHO
mpuieraromux K apxurenary Hosas 3emis, paHee He MPOBOIMIOCE. PaHee yCTaHOBIIEHO, UTO B IICHTPAJIbHOI YacTH
Kapckoro mopst HaOmro1aeTcs IByXKOMIIOHEHTHOE CMETIICHHE MOTU(PUINPOBAHHBIX aTIAHTHYECKUX BOJI C ACTyapHBIMHU
Bomamu Enmces m O6m. OmHako C yAaJeHHEM OT HCTOYHHKOB KOHTHHEHTAJIHHOTO CTOKA, ITPOIECCH OMPECHEHUS
OCJIO’KHEHBI NPUCYTCTBUEM JIOKAIBHBIX UCTOUHUKOB ONPECHEHMS, YTO MOATBEPIKIAAETCS OTKIOHECHHEM HaOJI0daeMBbIX
napameTpos (8D, 5180, coneHocTs) OT MOAENH ABYXKOMIOHEHTHOTO CMEIIEHMS.

Marepuansl ajsi ucclienoBanuii Obun nonydensl B xoae pericoB HUC IIpogeccop Iltokman» (2014 1.), u
«Axanemuk Mcrucnas Kengpimy (2015, 2016 rr.) B paiion Kapckoro mops. [ns kaxmod craHuuu ObUT H3yueH
BEPTUKAIBHBINA MPO(HIIL pacnpeieeHus THAPOPU3UYECKUX TapaMeTpoB U Benuuud 8D u §180.

AHanu3 MoJTyYeHHBIX JaHHBIX IOKa3all, 4TO BO BCE TOJbI HAOIIOCHUI BOJBI 000MX 3aJIMBOB Ha BCeX IIyOMHAX
OTIPECHEHBI TI0 OTHOIICHHUIO K TOCIIOACTBYIOMUM B KapckoM Mope BoJiaM aTIaHTHYECKOTO MPOMCXOXKICHHS, HO CTETICHb
OTIPECHEHUS M WCTOYHHKH ONPECHAIONMNX KOMIIOHCHTOB PAa3HYHBI JJI1 BOJ, 3AJIETAOIINX HAa Pa3HBIX TIyOHWHAX.
BpemeHHBIC BapHaliy H30TOITHBIX TAPAMETPOB 3aTPAruBaOT TOJIHKO BOJIBL, JIEXKAIIHE BHIIIE TAIOKINHA, M B 3THX BOJIaX
coaepxurcs 10 30 % npecHoro koMmmnoneHnra. bouio nokaszano, yto 2015 rogy B onpecHEHUH MOBEPXHOCTHBIX BOJ 3aJIMBa
CenoBa yuyactBoBanu Boabl OOH, a B MMOBEPXHOCTHBIX BOAax 3anuBa L[MBOIBKM mpeoOiamgany JTOKaJbHBIE HCTOYHUKHI
OTIPECHEHUS.

Hanuune Gonpmioro KonudyecTBa MOTEHIMANBHBIX HCTOYHHUKOB OINpecHeHHs nenaeT 3amuBbl HoBoit 3emin
CJI0’KHBIM 0OBEKTOM JUI M3Y49EHHUS MIPOIIECCOB ONIPECHEHM UX aKBaTOpHil. PacipeneneHue onpecHIONIX KOMIOHEHTOB
YHUKAJIBHO JUTS KQKJO0T0 U3 3JIMBOB U ONPEEISIeTCs] CTENEHbI0 OTKPHITOCTH aKBaTOPUH, a TAKXKe €€ reorpapuecKuMu
1 MOP(OIOTHICCKUMHU OCOOCHHOCTSIMHU.

Paboma evinonnena npu noooepoicke epanma PODH 18-05-00740.

Seawater freshening mechanisms in the Tsyvolki and Sedova bays (Novaya Zemlya)
according to the isotope (8D, $20) data
Kossova S. A.*, Dubinina E. O., Miroshnikov A. Yu.

Institute of Geology of Ore Deposits, Petrography, Mineralogy, and Geochemistry (IGEM) RAS, Moscow
* e-mail: sonch_l@rambler.ru

This work is dedicated to seawater freshening processes in the bays of Novaya Zemlya archipelago. The obtained
data showed that the waters of both bays at all depths are freshened in relation to the NEADW, but the freshening degree
and freshwater sources are different for waters occurring at different depths.
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Mechanisms of authigenic carbonates crystallization in the environments related to hydrocarbons
generation/oxidation

Krylov A. A.*
FGBU VNIIOkeangeologia, Saint Petersburg

Saint Petersburg State University, Institute of Earth Sciences, Department of sedimentary geology, Saint Petersburg
* e-mail: akrylow@gmail.com

The mechanisms of the problematic authigenic carbonate crystallization, in general, can be described by the
destruction of organic matter and/or kerogen and oxidation/generation of methane. The relevance and fundamental
significance of their investigation is determined by the crucial importance of authigenic carbonates in the global carbon
cycle. Problematic authigenic carbonates (for example, those extremely enriched in the heavy 13C isotope) impact on the
overall balance calculations of the global carbon cycle, which has not been taken into account previously.

Among problematic carbonates the following will be discussed in our presentation: 1) rhodochrosite-siderites from
the ACEX-302 well drilled in the near-polar part of the Lomonosov Ridge, Arctic Ocean, since their real and theoretically
possible positions in the section do not coincide; 2) siderites of the southern basin of Lake Baikal, extremely enriched in
the heavy 13C isotope, because of the discrepancy between the nature of methane (migration, formed in the catagenesis
zone) and carbon dioxide (formed in situ as a result of methane generation processes in the absence of local methane); 3)
Cascadia accretionary prism dolomites with the heaviest isotope 813C values in the world; 4) carbonates of the catagenesis
zone, formed in the areas of oil and gas distribution, since they can be used as an additional prospecting criteria for
hydrocarbons; 5) ikaites (CaCO3*6H20) from the Arctic shelves, as they can mark hydrocarbon discharge sites.

Based on the isotopic composition of carbonates it is possible to reconstruct the nature and composition of the
original methane and/or organic matter, from which carbon entered into carbonates. The accuracy of the methodology
verified by field measurements of the composition of methane and organic matter, which are currently in contact with
carbonates. This technique can be used for the reconstruction of carbon sources in the “ancient” (not modern) carbonates,
selected, for example, from paleoseeps.

The study was supported by grant from RSF 19-17-00226.
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Kocmoreopusnueckue 3¢ ¢exThl B moka3zaresix in vivo — in vitro
Ulanosanos C. H.*

OI'BY «'HL PO Apkrudeckuil M aHTApKTUICCKUH HayYIHO-HUCCIICAOBATEIBCKIH HHCTUTYTY», CaHKT-IleTepOypr
* e-mail: shapovalov@aari.ru

3a nociieHNe AeCATHIETHS BBIITOJIHEHBI MHOTOYHCIICHHBIE UCCIIE0BaHNs 3aBUCUMOCTH TOKa3arelieii onocdepsr
U cpensl OOMTaHMS YeJIOBEKa OT COJHEYHOW akTHBHOCTH. I[Ipeobnanaromias 4acTh 3THX HCCIEAOBAHUI MOCBSIIEHA
aHaJIM3y CBSI3U XapPAKTEPUCTHUK Pa3JIMUHBIX CEHCOPOB M OMOXMMHYECKHX TECTOB C BCIBIIICYHBIMU COOBITHAMH Ha
noBepxHocTH CoJIHIA, MHUIUHPYIOINE BO3MYIIEHNS T€OMarHuTHOTO noist. K HacTosAmeMy BpeMeH! yCTaHOBIICHO, ITO
BO3/IEIICTBHE COJHEYHBIX (PAKTOPOB HAa 3EMHYIO CPEAy MpOSBIAETCS B Ooiee IMMPOKOM [OHANa30He M BKIOYACT
IpaBUTAlMOHHBIE ()aKTOPBI, HE CBA3aHHbIC C AEHCTBUEM IPIIIMBOOOPA3yIOMINX CHIL, T. €. C KOJICOAaHUAMH YPOBHS MODPS B
MpUOPEXHBIX 30HaX. Pe3ynbTaTel MeOUKO-TeOU3MIECKNX HAOIIOACHNH, TOTyYEHHBIE B Pa3HbIE TOJbl HA POCCHHCKHUX
AQHTAPKTUYECKUX W apKTUYECKHX CTAHIMAX, CBHICTEILCTBYIOT O TOM, YTO BIMSHHE TPAaBUTAIOHHBIX (haKTOpOB (OT
ConHua) Ha 3eMHYIO Cpely MpPOSIBISIETCS 3aKOHOMEPHO B BHJIE HYTAI[HOHHOTO U IIOCTYNATEIbHOTO IBIXCHUH 3eMIH, a
TaK)ke OCHOBHBIX Bo3MyIeHuid oT CostHIa U3 Teopuu ABrKeHus JIyHbI (3BEKLUs, Bapyalus, TOANYHOE HEPABEHCTBO).

Ha ocHOBaHMM yCTaHOBIIEHHBIX CBsI3€il TpeanonaraeTcst BbeIpabOTaThb KPUTEPUM sl HPOTHO3MPOBAHUS
KOCMOTeo(hH3MIECKUX BO3JICHCTBUI Ha OPraHNU3M 4YesloBeKa.

Space geophysical effects in observations in vivo — in vitro
Shapovalov S. N.*

Arctic and Antarctic research Institute, Saint Petersburg
* e-mail: shapovalov@aari.ru

The results of in vitro —in vivo study of temporal characteristics obtained in observations at Russian Antarctic
and Arctic stations in different years are presented. Conclusions about the impact of nutational and translational
movements of the Earth, as well as the main disturbances from the Sun from the theory of moon motion on the indicators
of the biosphere and human biomarkers are obtained.

14



BuomMoHnTOpUHT MOpCKoii cpeabl o (hopamMuHnpepam
Kopcyn C. A.*, I'onuxosa E. A.

! Canxr-TletepOyprekuil rocynapcTBEHHbIH yHUBEpCUTET, Kadeapa 30010ruu 6ecno3BoHouHbIX, CaHkT-TIleTepOypr
* e-mail: s_korsun@mail.ru

®dopamunmdepbl — paKOBHHHBIE IPOTHCTHI, B Macce 0OMTAIOIINE B MOPCKUX OCAJIKaX, Ype3BbIYaliHO yIOOHBI IS
MIPOBEJICHUSI MOHUTOPUHIOBBIX HCCIICIOBAaHMH. OTH OpPraHW3Mbl OOHMJIBHBI B MOPCKHX OC3JKaX, XapaKTepU3YIOTCS
BBICOKMM BHJIOBBIM DPa3HOOOpa3ueM, BBICOKOW CKOPOCTBIO Pa3MHOXKEHHs, a TaKkKe HaJIMYMEM YyBCTBUTEIBHBIX WU
YCTOHYMBBIX K 3arPSI3HEHUIO BUIOB. PakoBHHBI (hopaMHUHH(EP XOPOLIO COXPAHAIOTCS B MOPCKUX OCaIKaX, YTO IO3BOJISAET
UCIIONB30BATh MX HE TOJIBKO B KAUeCTBE MHIMKATOPOB COBPEMEHHOI'O 3KOJOTHYECKOI'O CTAaTyca COOOIIECTB, HO M KaK
HCTOYHUK MH(POPMALMH O COCTOSHHH COOOLIECTBa B JOMHIAYCTPUAIBHYIO 310Xy. KonmmuecTBo OHOMOHHTOPUHIOBBIX
HCCIICIOBAHMIl C HCIIONB30BAaHHEM OCHTOCHBIX (opaMHUHH(EpP HEYKIOHHO pacTeT B IIOCICAHHE NECATWICTUS, W B
HacTosIIIee BpeMs B 3TOIl 00JacTH aKTUBHO padoTaroT Oosiee SO pa3InuHbIX HCCIIEAOBATEIBECKUX IPYIII O BCeMy MHPY,
pa3padaThIBAIOIINX KOJMYECTBEHHBIC HHACKCHI OLICHKH 3KOJIOTMYECKOI0 CTaTyca aKBaTOPHU C MCIOJIB30BAaHUEM
(dopamunndep. MHaekcs OLEHUBAIOT KaK TAKCOHOMHYECKOE pazHooOpasue coodiiecTs (Hanpumep, nHaekc lllenHona-
VYuBepa), Tak ¥ 4yBCTBUTEIBLHOCTH OINPEEICHHBIX BUIOB K cTpeccoBoMy BozzelcTButo (Foram-AMBI nnnexkc, a takxe
OLIEHKA BJIMSIHUS MOTEHIIMAJIBHO TOKCHYHBIX 3JIEMEHTOB Ha (opamuHudep B 3KOPHU3HOIOTHYECKUX IKCIEPHMEHTaX).
dopamuHudepsl yxKe 3apeKOMEHAOBAIHN ce0sl KaK MHOTOOOCIIAIOIINI HHCTPYMEHT JUIsi OLIEHKH COCTOSIHUSI CpeJibl U
YCIIEIIHO NPHUMEHSIOTCSI B TOCYAapPCTBEHHBIX NpPOrpaMMaXx MOHHTOPHHIA@ MOPCKHX DKOCHCTEM B DsE €BPOINEHCKUX
CTpaH.

Ipoexm svinoansemcs npu noodepaicke epanma PODU Nel8-54-20001.

Foraminiferal bio-monitoring
Korsun S.*, Golikova E.

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

Foraminifera are shell-bearing protists that abundant in marine sediments. They are suitable for environmental
monitoring owing to their diversity, abundance, fast reproduction rates, presence of stress-tolerant taxa, and preservation
of their shells in marine sediments. Indices for assessing the ecological status of marine water bodies using foraminifera
are discussed.
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Amauropsis islandica: ot ABIPABBIX paKylIeK K POJH XHIIHUKA HA JIATOPAJIH
Apucmos /. A.*

3oomoruueckuit nactutyT PAH, Cankt-IlerepOypr
Jlabopatopus skosorun Mopckoro 6enroca (ruapobuosnoruun), Cankr-IlerepOypr
* e-mail: amauropsis@gmail.com

HecMoTpst Ha OOLICTIPHUHATOS MHEHHE O CHIDKCHHH POJNH OHOTHYECKHX (HAaKTOPOB B MOAACPIKAHHU CTPYKTYPBI
COOOIIIECTB B YMEPEHHBIX U MPHUIMOSPHBIX paiioHax (Schemske et al, 2009), HeaBHIE HCCIIEA0BAHUS TOKA3BIBAIOT, YTO
MEKBHIOBbIE B3aHMOOTHOIIICHHMS MOTYT OKa3bIBaTh 371eCh cymectBennoe Biusaune (Yakovis, Artemieva, 2019). Oxnako,
KOJIMYCCTBEHHO OXapaKTepPH30BaTh B3aMMOOTHOIICHHS MEXIy WICHAMH MOPCKHX COOOIIECTB II0J4ac BechbMa
3aTPYAHHUTEIBHO. BBIABICHHE BHIOB, BIUSHHE KOTOPBIX Ha COOOLIECTBO MOXKHO JOBOJBHO IIPOCTO OLEHUTH
KOJIMYECTBEHHO MIPEICTABISAETCS IEPCIEKTUBHOM 3a1a4eil.

Amauropsis islandica — nipencrasutens cemerictea Hatumua (Gastropoda), pacpocTpaHeHHBIH B YMEPEHHBIX U
HPUIOIAPHBIX MOpPAX. XapakTepHas 0COOCHHOCTb HATHULHZI COCTOMT B TOM, YTO B PEe3yJbTaTe WX HMHUTAHUS B IPYHTE
OCTarOTCsl IPOCBEPIICHHBIE CTBOPKH MX KEPTB — B OCHOBHOM, JIBYCTBOPYATHIX MOJUIIOCKOB. TakuM o0pa3om, MpocToi
y4eT PaKOBUH C OTBEPCTHSIMH CBEPICHHS MOXXET CTaTh Ba)KHBIM HCTOYHHKOM HH(OPMALMUA O PACIPOCTPAHCHHH
HATHUIUI, UX PALHOHE, HIIEBBIX MPEAMOYTCHHUSIX, & TAKXKE 00 MX BIMSHUH Ha MOMYJIAIHN KEPTB.

Hauunas ¢ 2001 roma Mbl mccienyeM mioTHele mocenenus A. islandica wHa nuropamu octpoBoB CeBepHOTO
apxumnenara (Kanmamakuickuid 3ajiMB), a TaKKe MPOBOIMM CAaIKOBBIC HAOIONCHHS C IICJbIO BBIACHCHUS Pa3IUYHBIX
acrexToB nuTaHus 3Tux xuirHukoB (Aristov et al., 2015; Genelt-Yanovskiy et al., 2017; Aristov, Varfolomeeva, 2019).

BrU10 BBLICHEHO, 4TO, XOTs Ha OeioMopckoid auTopanu A. islandica moenaer mpakTHYeCKH Bce TOCTYIHBIC eMy
BHJIbI MOJUTIOCKOB, OCHOBHYIO POJIb B MUTAHHM WrpaeT maccoBas JutopanbHas gopma Macoma balthica (Bivalvia:
Tellinidae) (Apuctos, I'panoBud, 2011). CpetHEMHOTOJICTHSS TNIOTHOCT XUITHIKOB Ha UCCIIEIOBATEIbCKHUX MTOTUTOHAX
cocrapisier 7-10 9K3./M%, 4TO Ha MOPSMOK NPEBBINIAET HM3BECTHBIE IUIOTHOCTH IPYTMX BUIOB HATHIMI B HHBIX
MecTooOuTaHmsAX. ot nepopupoBaHHEIX PAKOBHH B OOIIEM ITyJIe PaKyIIH MaKOM B JINTOPAJIBHOM IPYHTE COCTABIISICT
50 % u Gonee. Mosons A. islandica neMoHCTpHpYeT BHIOBYIO CEICKTUBHOCTh B NMUTAHMH, NPEIIIOYUTass MACCOBOMY
Oproxonoromy moyumocky Hydrobia ulvae menee obunbHyio Ha nutopand makomy (Aristov et al., 2015). Xumauk
BBIOMpACT sl aTaKk HauboJlee KPYIHBIX M3 HOCTYMHBIX eMy ocobeit M. balthica, mpuuem mo mepe pocta A. islandica
€ro pa3MepHbIe IPEIIOUTEHUS CMEIAIOTCSl B CTOPOHY Bee OoJiee KpyMHbIX MakoM. Ham yzianock nokasate Ha mpumepe
JIOJITOBPEMEHHBIX HAOIOIeHHUIT, 9T0 pasMmep U IWIoTHOCTH A. islandica sBistoTcst mpeauKTOpaMu CpeAHero pasMepa
Macoma balthica B KOxHoii ryGe. TTockonbKy B pe3yibTaTe MUTAaHHs XHUI[HAKA HanOoJee KPYMHBIE OCOOM MakoM B
MOCENICHUH JIUMHHUPYIOTCS, CBSI3b MEXJy yKa3aHHbIMH mHapameTpamu oOpartnast (Aristov, Varfolomeeva, 2019).
Usmenenne cpeanero pasmepa M. balthica 3a cuer A.islandica moxer umeTh He TOJIBKO MOMYJSALMOHHBINA, HO U
ouoneHoTHYEeCKHH 3P PeKT.

Ilpoexm uacmuuno nodoepoican epaumom PDODU Ne 18-34-00405, a maksce cpedocmsamu no 2oc. meme

«Hunamuxa cmpykmypul u QyHkyuonuposanue sxocucmem benoco mops u conpedenvnvix apkmuueckux mopeiy (Ne
AAAA-A19-119022690122-5).

The case of Iceland moonsnail: from the drilled shells to predator’s role at the intertidal
Aristov D.*

Zoological Institute RAS, Saint Petersburg
Laboratory of marine benthic ecology and hydrobiology, Saint Petersburg
* e-mail: amauropsis@gmail.com

The results of long-term survey and caging experiments show that at the White Sea sandflats Amauropsis islandica
(Naticidae: Gastropoda) can shape the population of Macoma balthica (Tellinidae: Bivalvia) by eliminating the large
specimen via size-selective predation. Therefore, Amauropsis could indirectly influence the intertidal community
structure.
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Ten years of research of the Tantulocarida — enigmatic parasites from the White Sea
Petrunina A. S.*

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

Tantulocarida is a small subclass of parasitic Crustacea that exclusively utilize other crustaceans as hosts. Both
larval and adult stages are among the smallest arthropods, and the tantulus larva can be considered as the smallest
segmented crustacean larva known so far. The complex life cycle of these parasites which includes both parthenogenetic
and sexual phases has not yet been fully reconstructed and their phylogenetic position within the Pancrustacea still remains
elusive.

Two species of Tantulocarida, Arcticotantulus pertzovi Kornev, Tchesunov & Rybnikov, 2004 and Microdajus
tchesunovi Kolbasov & Savchenko, 2010, representing different families and infesting different host categories
(harpacticoid copepods and tanaidaceans) were discovered in the White Sea in the early 2000s. Various aspects of their
internal anatomy, phylogenetic position and biology have been studied since.

A preliminar phylogenetic analysis based on 18S rDNA sequences of both White Sea species resolved the
Tantulocarida as sistergroup to the Cirripedia within the Thecostraca. This result requires additional confirmation using
a more extensive molecular dataset; however, morphological evidence in support of a close relationship between
tantulocaridans and barnacles is provided by the presence and structure of the cement gland, which produces gluing
material for the larva to settle down.

The anatomy of the tantulus larva has been studied using CLSM, TEM and SEM, demonstrating that the tantulus
larva undergoes significant changes once it is permanently attached to the host. These modifications include the release
of cement followed by quick degradation of the cement gland, disintegration of muscular structures and formation of the
rootlet system. Similar studies on the adult male revealed the presence of a so-called honeycomb-like structure located in
front of the brain which is tentatively identified as a gonad.

Populations of both tantulocaridan species were studied during various seasons in the vicinity of the WSBS and
revealed seasonal changes in the ratios of the various life cycle stages. Several attempts to obtain the sexual female in the
White Sea have remained fruitless so far. However, the presence of an as yet undescribed nauplius stage in meiobenthic
samples suggests that the absence of sexual females in previous surveys is due to sampling bias.
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Housipabie nHO3aBpOBbBIE hayHbl Poccun

Cxyyac I1. IL*

Cankr-IlerepOyprckuit rocyaapcTBeHHBIH YHHBEPCHUTET, Kadeapa 30010Tuu mo3BoHOUHBIX, CaHkT-IleTepOypr
* e-mail: skutchas@mail.ru

Ha naHHBI MOMEHT OOHApY)KEHBI COTHH MECTOHAXOX/IEHUH C OCTaTKaMH JHHO3aBPOB U APYTHX IMO3BOHOYHBIX,
KOTOpBIE BMECTE C HUMH KWIN (= JMHO3aBpOBBbIC (hayHBI), HO JIMIIb SAWHHIBI W3 HUX CHOPMHUPOBAIKMCH BOIU3H
MOJIAPHBIX IHPOT Me303051. Ha Teppuropun Poccun M3BecTHBI 1Ba MECTOHAX0XKICHUSI MTOJISIPHBIX AMHO3aBPOBBIX (ayH:
paHHEMeIoBOe MecToHaxoxIeHne 12313 B PecniyOimke Caxa (SIkyTwst) u mo3gHEMenoBoe MecToHaxoxneHne Kakanayr
Ha YykoTke.

MecroHaxoxaeHne T33T3 ABIAETCS EANHCTBEHHBIM M3BECTHBIM PAHHEMENIOBBIM MECTOHAXOKACHHEM IOJIAPHOH
nuHO3aBpoBOi (ayrsl CeBepHOro monymapusi. M3ydenne (ayHBI MO3BOHOUHBIX 19313 mokazano, uTto (1) Gomnpmas
TeppUTOpUsl coBpeMeHHOH CHOMpH SBIUIACH PePyrHyMOM IS PEIMKTOBBIX IOPCKUX ITO3BOHOYHBIX; (2) He OBLIO
3aMETHBIX PA3IMYMHA B COCTABE BBHICOKOMIMPOTHBIX SKYTCKUX M CPEIHEIIMPOTHBIX 3aMaJHOCHOMPCKUX PAaHHEMETOBBIX
(ayH no3BoHOYHBIX; (3) Ha TeppuTtopun CeBepHOH A3WH MEPEXO OT IOPCKHM K MEJIOBBIM (hayHaM MO3BOHOYHBIX ObLI
TUIABHBIM.

W3 no3aHeMenoBoro MecToHaxosxaeHus: KakanayT M3BECTHBI TOJIBKO OCTaTKU TMHO3aBPOB (M CKOPIIYIIBI UX SIHIT).
W3yyeHne mnoJsIpHBIX AWHO3aBPOB UyKOTKM IOKa3ajo, YTO OHM OBUIM TaKCOHOMHYECKH Pa3HOOOPas3HbI, MOIJIH
Pa3MHOKATHCA U IOCTOAHHO KHUTh B MOJIAPHBIX YCJIOBUAX KOHIIA MEJIOBOI'O Mepruoaa.

HaﬂbHeﬁIHee N3Yy4YCHUEC NOJIAPHBIX JUHO3aBPOBBIX (bayH Poccum mo3BOJIUT BBISBUTH 6I/IOJ'IOFI/I‘IGCKI/IG ajgarnTanuu
BBIMEPIINX IO3BOHOYHBIX K OONTAHUIO B apKTHUYECKHUX HKOCHCTEMAaX ME303051.

Ilpoexm svinonnsemcs npu noooepacxke PODU, epanm 17-54-12041 HHUO a.

Polar dinosaurian faunas of Russia

Skutschas P.*

Saint Petersburg University, Vertebrate Zoology Department, Saint Petersburg
* e-mail: skutchas@mail.ru

Studies of Russian polar dinosaurian faunas showed that there was Early Cretaceous Siberian refugium for Jurassic
relicts; compositions of polar and mid-latitude Siberian Early Cretaceous faunas were similar; transition from the Jurassic
to Cretaceous biotas was smooth; Late Cretaceous dinosaurs were diversified, could reproduce and permanently live in
Acrctic regions.
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YCTHBIE JJOKJIA/[bI CTY/[EHTOB U ACITHPAHTOB

JAuHaMuKa KOMIIEKCOB MUKPOMHIIETOB B IpoLecce 3apacTaHusl MOPOAHBIX OTBAJTOB YrOJbHBIX IIAXT
apxunenara llnunéepren
Hnvrowun B. A.*

Borannueckuit Uncturyr PAH, naGoparopus cuctemaTuku u reorpaduu rpu6os, Cankr-IlerepOypr
* e-mail: ilva94@yandex.ru

Ha ceropusamnuii 1eHs Bce Oojiee akTyajbHOW CTaHOBUTCS IIPOOJIeMa 3arps3HEHUS] OKPY KaroIeH cpesbl u3-3a
rOpHOJ00bIBatOIIEH AesTeabHOCTH. [Ipy 100bIYe KaMEHHOTO yriisi 00pa3yroTcsi HOPOIHBIE OTBAJIBI, KOTOPBIE 3a4aCTYIO
3aHMMAIOT OOJIBIINE TUIOIIA/IH.

PekynpTHBanms HapyIIEHHBIX 3eMEITb SBISETCS BaKHEHINeH 3K0JI0rmdecKkoi mpodiaemoii. OcoOeHHO aKTyaTbHBIM
SIBIISICTCA ATOT BOIIPOC B YCIOBHSAX BBICOKMX IIMPOT Ha apxunenare LInumbepreH, rae MpOMBINUICHHAS TOOBIYa YT
MIPOJOIDKACTCS yKe Ooiee CTa JIeT, a OMOIOTHIECKHE TPOLECCH IPOTEKAIOT MEICHHO.

OpHAKO TpaJAUITMOHHBIC METOABI PEKYJIbTUBAINH 3a9aCcTyI0 JOPOTOCTOSIIN U He Beeraa dddexruBubl. [TosTomy
CTaHOBHUTCA BCe 0OoJiee aKTyaJlbHBIM ITIPHUMEHEHHE MHKPOOPTAaHW3MOB, B TOM YHCIE W MHKPOMHIICTOB, B KadeCTBE
OuonecTpykTopoB yrisi. dDepMeHThl MUKPOCKOIMHMYECKUX TPUOOB, YUYAaCTBYIOIIME B JECTPYKLIMH YTJISl, OTHOCATCS K
JIUTHOJIUTHYECKUM (epMeHTaM (mepokcuaasbl, MN-mepoKcuaasbl U JJaKKasbl).

Lenbro uccnenoBanusi ObUIO M3Y4YEHHE TUHAMHUKH KOMIUIEKCOB MHUKPOCKOIUYECKHX I'PHOOB MOPOJHBIX OTBAJIOB
YrOJIBHBIX IIAXT B MPOIIECCE UX 3apacTaHus B ycinoBuax apxumnenara lllnundepren, a Takxke oOHapyKeHHE aKTHBHOCTH
JIMTHOJINTUYECKUX ()EPMEHTOB Y BBIICJICHHBIX LITAMMOB MUKPOMHIICTOB.

Jlnst u3y4eHus TUHAMHUKH KOMIUIEKCOB MUKPOMHUIIETOB Ha TeppuTopun apxumnenara lllnundepren Obutn 0TOOpaHbI
pOOBI OPOBI OTBAJIOB PAa3HBIX BO3pacToB ((popmupyembie otBaibl, 10-, 30- u 50-netHue) BOMM3M noc. bapeHnoypr
(78°03'51" ¢. m., 14°11'09" B. 1.).

YucTeie KyIbTyphl MUKPOMHIIETOB BBIIEIUTH Ha cpene Yaneka (CZ) mpu pa3iIuvHBIX TEMIIEPATyPHBIX peKuMax
(20°C u 5°C). TakCOHOMHYECKYIO MPHHAJICKHOCTh BBIACICHHBIX MHUKPOMHIETOB OMNPEAESISUIA Ha OCHOBAaHHU
KyJNbTypalbHO-MOP(OJIOTHYSCKIX TPU3HAKOB, a TAKKE C IOMOIIBI0 MOJICKYJIPHBIX METOHOB. Tak, B KadecTBe
(PUITOTEHEeTHYIECKOTO MapKepa HCIONB30BAIHA MOCIEI0BATENbHOCTh perroHa [TS. JIMTHOMMTHYECKYI aKTHBHOCTH
LITAMMOB OIpeessii peakuueil baBennamma. O BBIICICHUH JIUTHONUTHYECKUX (EPMEHTOB CYJHMIM Ha OCHOBAaHUH
MOSIBJICHUSI TUTMEHTA B Cpejie ¢ M00aBICHHEM TaHMHA B MPOIIECCE POCTa IpHoda.

Bcero u3 muccienoBaHHBIX 00pa3ioB ObuT0 BBIAENIEHO 204 m30isaTa, MpuHaIexkanmx k 30 poxam u 53 Bumam.
HawuGomnbiree uncio BumoB (13) npunamiexut pomy Penicillium, Cadophora (4 suma), Trichoderma (4 Buma). C
BO3pacTOM OTBAJIOB YBEIMUMBAJIOCh BUI0BOE pasHooOpasue. Eciin B mopoax popMupyemMbIx OTBAIOB OBLIO 0OHAPYIKEHO
TOJIBKO 6 BHI0B MUKPOMHMIIETOB, TO B 0TBajiax BozpacToM 50 jet — 20 BUIOB.

Habmromanocs n3MeHeHe JHHAMIKH yIeTBHOT0 00MINs BUIIOB. B popMHUpyeMOM MOpOTHOM OTBasIe HAOIO[aIN
cynepaomuHupoBaHue Pseudogymnoascus pannorum (76 %). C Bo3pacToM OTBaJOB €ro yAEIbHOE OOWIIHE MAJaeT 110
37 %.

JlurHonMTHYECKOH aKTUBHOCTBHIO OONamanm W30JATHL 12 BHIOB MHKpPOMHIETOB. HamOoibInas akTHBHOCTH
JIUTHOJIMTUYECKUX (PEpMEHTOB OblJIa 0OHAPYKEHA Y IITAMMOB, IPUHAJICIKAIIMX K TEMHOIBETHBIM BraMm Trichocladium
asperum, Hyaloscypha hepaticicola, Cadophora fastigiata u Cadophora malorum.

B nanpHeieM miaHupyeTcs oleHKa OMOTEXHOJIOTHUECKOT0 MOTEHIINAa BBIJICIEHHBIX H30JIATOB.

Dynamics of complexes of micromycetes in the process of overgrowing of rock dumps of coal mines
from the Svalbard
lliushin V. A.*

Botanical Institute RAS, Laboratory of systematic and geography of Fungi, Saint Petersburg
* g-mail: ilva94@yandex.ru

We studied the dynamics of fungi complexes from coal dumps in the process of their growth in the Svalbard.
Samples were taken from coal mine dumps with different ages: fresh dumps, 10, 30 and 50 year old. In total, 204 isolates
of 53 species were isolated from the studied samples.
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Hcnosnb30BaHmne 3TOJOTHYECKHX METOIOB NIPH n3y4eHuu nosenenns oeayxu (Delphinapterus leucas)
Kenyokosa A. U.*

OenepanpHblii LIeHTp KOMIUIEKCHOTO U3y4YeHHUS APKTHKH, JJAO0OPaTOPHsI MPECHOBOAHBIX I MOPCKUX YKOCHUCTEM,
ApxaHrenbck
* e-mail: ki-delf@mail.ru

Hamu Oblia cienaHa MombITKa ONMUCATh NOBEACHHE OENyXH B ONPEEIICHHOM paiiOHE C TOMOIIBIO COCTAaBICHUS
STOTpaMMBbl ¥ HCIOJB30BaHUS ONAHKOB, TIPH 3allOJHEHHMHM KOTOPBIX HCHOJNB30BAJICS METOJA  CIUIOLIHOTO
MIPOTOKOJIMPOBAHHSA M METOJT (POKATHHOTO HAOIOICHNUS 32 OCOOBIO M TPYIIIION 0COOEH.

PabGoTs! mpoBommics y M. beyxnit, Ha 0. Conoserkuii (bemoe mope) 2012-2019 rr. B xome paboT cocraBmsach
JTOrpaMma. DTOrpaMMa HPEACTaBIIECT cOOOW 3JIEMEHTHI MOBENCHMS Pa3HBIX CTPYKTYPHBIX YPOBHEH M ITO3BONSET
omucars HeobOxoammble acriekTsl moBenenus Delphinapterus leucas. Drorpamma BrimouaetT B cebs 42 siemMeHTa |
OCTaeTCsl OTKPHITOH, T. €. BO3MOXKHO BKIIOUEHHE HOBBIX 3JIEMEHTOB IOBEACHHUS O€IyXH. DIEMEHTBI 3TOTrPaMMBbI
BKIIOYaINCh B OJaHKH, pazpaboTaHHble M1 HabmoneHud. PukcHpoBasach X YacTOTa M IMOCIEAOBATEIHLHOCTD, UTO
MO3BOJIMJIO M B JajibHEHIEM IO3BOJIMT IMPUMEHSTh ATOJIOTMYECKHE HHJIEKCHl Ipu o0paboTke Martepuana. B xoxe
HaOmoeHui y Genyxu ObUTH 3apUKCHUPOBaHBI CTEPEOTHITHBIE TPAEKTOPUH JBIKEHUS B €CTECTBEHHOU cpeJie 0OuTaHus,
KOTOPBIE TOKE COCTOSUTH U3 IIEMEHTOB 3TOTPaMMBI, TOCPEICTBOM KOTOPO#i OMUCHIBANIOCH MoBeaeHue Oenyxu D. leucas.

Pabomul nposoounuce na baze Conoseykoii npubpedxcho-mopckou skcneouyuu Mncmumyma okeanonocuu PAH.
Buipaocaro 6razooaprnocme Kpacnosoii Bepe Buaducnasosne, Yepneyxomy Anmony Imumpuesuny, benuxosy Pomany
Anexcanoposuyy, Ilpacnosoii Examepune Anexcanoposue. Buvipasicaio 6razooapnocme 3agedyiowemy aabopamopuu
mopckux maekonumarowux Kasyesuuy Hukonaro Hukonaesuwy (MMBH) u 3agedytoujemy rabopamopueti npecH0800HbIX
u mopckux sxocucmem (OI'BYH OUIIKUA PAH) 3a 8o3mosicHocms pabomams HAO c80ell MeMOol 8 KOMAHOUPOBKAX HA
baze Conogeykoti npubpesxcHo-mopckotl dIxcneduyuu Uncmumyma oxeanonoeuu PAH.

The use of ethological methods in the study of the behavior of beluga whales (Delphinapterus leucas)
Zheludkova A. I.*

Federal Center for the Integrated Study of the Arctic, Laboratory of Freshwater and Marine Ecosystems, Arkhangelsk
* e-mail: ki-delf@mail.ru

When conducting studies of belugas at Cape Beluzhiy cape, Solovetsky island (White Sea) in 2012-2019
ethological methods were applied. An ethogram has been compiled, which includes 42 elements. Stereotypical trajectories
of movement in the natural environment are described using the elements of the ethogram, which were entered into special
forms for observation. Ethological indices were used in research of the white whale.
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OT pBI0 K MOPCKHM MJIEKONMHUTAIONINM, WJIH Ky/JAa HAC MPUBEJIO H3yYeHHE KU3HEHHOTO IIUKJIA
TpemaTtoabl Neophasis oculata (Trematoda: Digenea)
Kpemnee I'. A.** Tonuap A. I'*?, Kpanusun B. A3 Kpynenxo J. FO.*

! Canxr-TletepOyprekuil rocyapcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecrno3BoHouHbIX, CaHKT-TIleTepOypr
2300noruueckuit Uucrurytr PAH, Cankr-TletepOypr

3 MuctutyT po6nem sxonoruu u 3soronnn um. A. H. Ceepuosa PAH, Llentp napasuronoruu, Mocksa

* e-mail: ekremnyov@yandex.ru

Cpenu TpeMaro]] eCTh HECKOJIIBKO CeMEICTB, OT/CIbHBIC BUIBI KOTOPHIX PEaTU3yIOT CBOH JKH3HEHHBIC IIUKIIBI C
y4acTheM MOPCKUX MieKomuraroimnx. OIHako MapuThl TOJIBKO 0JHOTO TakcoHa — Brachycladiidae — ucnonb3ytor B
KauecTBE OKOHYATEIBFHOTO XO3SMHA HCKIIIOYUTENBHO KHUTOOOPA3HBIX WM JacToHOruX. Emie BO BTOpOH NONOBHHE
MPOIIJIOTO BeKa aMepuKaHCKHW wuccienoBatens P. Kaiibn mnpeamomaran, d9rto OmmKaWmmM —poICTBCHHUKOM
OpaxuKIIaIuuj SBISIOTCS TpeMaToasl ceM. Acanthocolpidae. TIpu 5ToM MapHTBI 3TOTO CEMEWCTBA ABIIAIOTCS TTApa3UTaMU
MOpPCKHX KOCTHCTHIX pbIO. BrocieacTBHH MOJIEKYJISPHO-(QUIOTCHETHYECKUE HCCICNOBAHUS IOKAa3ald, 4TO
AKaHTOKOJIBIHIBI ABISIOTCS MapaHIeTHIECKOH IPYIIION: psl MX BUAOB KIACTEPU3YESTCS BMECTE ¢ OpaxHKIaIuHIaMH.
B peammzanmu xu3HeHHBIX IHUKIOB Acanthocolpidae B kadecTBe MPOMEXYTOUHBIX X03S€B BBICTYIAIOT T'aCTPOIIOAEI
(mpeumyiiectBeHHO Buccinoidea) u Mopckue KOCTHUCTBIE PBIOBI (peke JBYCTBOpHYAThle MOJUIIOCKH). B To ke Bpems
JKM3HEHHBbIE LUKJIBI HA y ofgHoro u3 BunoB Brachycladiidae He pacmmdpoBaHbl, Tak YTO MyTH 3apakKEHHsT MOPCKHX
MIICKOTIUTAIOIIIX MAPUTAMH 3TOTO CEMEHCTBA HaM BCE ellle HEU3BECTHBI.

Ha Benom mope obutaror aBa Buaa ceM. Acanthocolpidae — Neophasis anarrhichae (o6namaromuit Bropuuso
JTUKCeHHbIM sku3HeHHBIM 1ukioM) u N. oculata. Tpuxcennsiii sxusHenubidi mukia N. oculata Geun pacmmdposan
I'. K. Uy6Gpuk B cepemnHe MPOILIOro Beka. IIepBbIM MPOMEKYTOYHBIM XO3SHHOM 3TOro BHia sBisiercs: Cryptonatica
affinis (Littorinimorpha). B pomu BTOpOro mpOMEXYTOYHOTO XO3SIMHA BBICTYMAIOT OJHOBPEMEHHO KOCTHCTBIE PHIOBI
(kepuaku) u AByCTBOpUaThie MoJuTiocku (cem. Cardiidae).

W3nauanbHoO# 3amaueit Hamreld paboTel Obuta Bepudukaius sxu3HeHHbix nukioB N. anarrhichae u N. oculata.
[MoTeHIanbpHbIe MPOMEXKYTOUHBIE U OKOHUYATENbHBIE X03sieBa oboux BumoB (Anarrhichas lupus, Buccinum undatum,
Myoxocephalus scorpius, Ciliatocardium ciliatum, Serripes groenlandicus, C. affinis) 6suti cobpans Ha benom mope B
oxpectHocTax YHB CIIOI'Y «benomopckas» u B paiione ColoBELKUX OCTPOBOB B TeueHue jgeTHero cezona 2018 n 2019
romoB. Tpemarojpl ObUIH HCIONB30BAHBI JUIS MOCICAYIOIIETO MOP(OIOTHYECKOT0 W MOJEKYISIPHOTO aHAIH3a C
HCIIONB30BAHHUEM SIICPHBIX © MUTOXOHIPHAIBHBIX MAPKEPOB.

Pe3ynbTaThl MOJICKYISIPHO-(QUIOTEHETHYECKOTO0 aHaN3a mokasanyd, yto mMaputhl N. oculata u meranepkapuu,
W3BIICYCHHBIC W3 Kepyaka, SIBISIFOTCS OJJHUM BHIOM (0OpasyroOIMM CECTPUHCKYIO KAy IO OTHOIICHUIO K PEIHAM H
maputam N. anarrhichae B mpenenax Acanthocolpidae). Llepxapuu u3 C. affinis u meranepkapuu u3 nBycTBOpOK
cem. Cardiidae okasanucek apyrum Bugom — npejcrasuresieM ceM. Brachycladiidae. Ananus nocnenoBarenbHOCTH reHa
ND3 103B0JIHI BBISICHUTE, YTO 3TH JIMUUHKY HpuHaanexar suxy Orthosplanchnus arcticus.

K0 sBisieTcs mepBbIM IPOMexXyTOYHBIM X03siHOM N. oculata? ITapasutupyroT iu B benomopckux racrpomnogax
nepkapuu apyrux BumoB cem. Brachycladiidae? Kakue pasmuuusi uMeIOTCS B CTPOCHHH JIMYMHOK AKAHTOKOJBITHI U
Opaxuknamguua? DTH U psia APYTHX BOIPOCOB MBI COOMPaeMCsl OCBETUTH B HAIlIEM JOKJIaJIe.

Paboma evinonnena npu noooepacke epanma PH® Nel9-74-10029.

From fishes to marine mammals, or where has the study of the Neophasis oculata (Trematoda:
Digenea) life cycle of the trematode brought us
Kremnev G.»*, Gonchar A.?, Krapivin V.**, Krupenko D.!

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

2 Zoological Institute RAS, Saint Petersburg

3 A. N. Severtsov Institute of Ecology and Evolution, The Center of Parasitology, Moscow
* e-mail: ekremnyov@yandex.ru

We conducted morphological and molecular analysis of different life cycle stages of Neophasis oculata (Digenea:
Acanthocolpidae). We confirmed that adults and metacercariae from fish belong to this species. However, cercariae from
Cryptonatica affinis and metacercariae from bivalves appeared to be a species from a closely related family —
Brachycladiidae.
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OCo0eHHOCTH JIeTHET0 THAPOJIOTHIECKOro pe:kuma nposmBa Cyxas caama beioro mops
Maxosuxos A. J[.*, Cmacun P. E., Heanos M. B.

Cankr-IlerepOyprekuit rocynapcTBeHHBIH yHIBEpcHTeT, CankT-IleTepOypr
* e-mail: alexmakhovikov@gmail.com

IIponus Cyxas Canma — BogoeM B Kannanakuickom 3anuse benoro Mops. [IpumeuaTeIbHBIM MECTOM SIBISETCS
HeryOOKHH 3aiB, MPEACTABISIIONIMN TOJyH30JMPOBAaHHEIH BOJOEM — 3TO «iaryHa» KoJjromikoasi, BIaromascs B
o. bonemoit T'opensiit, mpu otnuBe orropokeHHas oT Cyxoil CanMbl OCyIIAONUMHCA KaMEHHUCTBIMH yYacCTKaMH.
I'maponorust maryHsl CHIIBHO OTJIMYAETCS] OT OCTaJIbHOW aKBaTOPHH.

B nmocnemnune Tonb! 3TOT 0OBEKT MPUBIIEKACT BHUMAHUE HCCIieioBaTenel mpupoasl beixoro mops (okeaHOIIOTOB,
ruApOOUOIIOroB | 1p.), TIOCKONIBKY JIaryHa aKTHBHO HCIIOJIB3YETCs TPEXUIIION Komomkoi Gasterosteus aculeatus ms
HepecTa. Komronika UrpaeT CyIIecTBEHHYIO POJIb B IUTAHWU MPUOPEKHBIX PHIO B JETHUH MEPUOA U SBIACTCA BaKHOH
JacThIO MOPCKOH KocucTeMbl. OkeaHonorndeckue ucciaenoBanns B Cyxoi CanmMe NpoBOAMINCE B XO/I€ IETHHX CE30HOB
2018-19rr. (B maryHe 1 Ha MOPHUCTOM akBaTOpHH). B X011e m3mMeperHuii ObIIN MOTYYCHBI JaHHBIE TI0 KOJICOAHMSIM YPOBHS,
TEMIIEpaType M COJICHOCTH BOJBI, TEUEHMSM, KOHIEHTpAIMU XJOopoduiula, KUciIopoaa W Jp. YUHCIEHHOCTh U
pacripezieneHle TPEXHUIIION KoMK Obutn nccnenosansl B 2018 roxy.

st sxcnepumMenta B Cyxoit Canme ObUTH BBIOpaHBI JBE TOUKH: MOPCKast M B JaryHe. PaGoThl mpou3BoIMITUCE B
JICTHUH NepUOJI, IPU PA3IUYHBIX ACTPOHOMHUYECKUX YCIOBHAX (CH3MIHs, KBaapaTypa). HabmoneHus 3a ypoBHEM MoOps
MoKa3ajiy, 4TO KojebOaHMsS YPOBHS B JIaryHEe CYIIECTBEHHO OTJIMYAIOTCS OT XOJa YPOBHS Ha BHEIIHEH (MOPCKOM)
akBatopun Cyxoit CanMmpl. YpoBeHb BOJABI B JIaTyHE MEHSAETCS HE3HAUMTENbHO, a 3aTOK BOJ CO CTOPOHBI MOPS
MIPOMCXOMUT JIMIIb BO BPEMs CH3MTHHHOTO NpHinBa. B JIeTHWI mepmoj Tomma BOABI B «JIAaryHE» TEPMUYECKH
HEOJHOPOAHA — BEPXHUI CIION XOpOLIO IporpesaeTcs. B Temoe Bpemst rofa TeMrepaTypa BEpXHETO CJ0s B JIATYHE U
Mopuctoif yactu Cyxoit CanMmbl 3aMETHO OTJIMYAOTCS (TeMmeparypa Boasl B jaryHe Oonpmie Ha 8—9 °C). ConeHocTh
BEPXHET0 CJOS TAaKXKe HEOJMHAKOBA, €€ WM3MEHYMBOCTH 3aBHCUT OT OOBEMOB PEYHOTO CTOKAa M OCOOCHHOCTEH
NepeMeIInBaHus Pa3HOPOAHBIX BOJ BOIM3HM ycTheBoit obnacTh p. Kepers. Coneprkanne pacTBOPEHHOTO KHCIOPOIa B €T
HACBIIICHHOCTh B BO/IAX JIATYHBI B JICTHUH NEPHOA UMEET TCHICHIIMIO YBEINYEHHS 3HAUCHNH OT IOBEPXHOCTH 0 JHA.

Bcero B naryHe 0b110 00Hapy»xkeHo 8 BUIOB pbIO. VI3 HUX MacCOBBIMU OBLITH TPEXUIJIAS U IEBSITUMIIIAS KOJIIOIIKH.
UnCIeHHOCTh MAIBKOB TPEXUIJION KOJIOIIKK BO BpeMs NMPUOPEKHOTO Haryja B aBrycTe B JIaryHE JOCTOBEPHO OoIbIIIe,
yeM B nponuBe Cyxas Canma.

B nenoM, B aryHe co3qaroTcsi 0JaronpHsITHbIE YCIOBHS [UIsl )KU3HEHHBIX IIMKJIOB HEKOTOPHIX THAPOOHOHTOB. B
YaCTHOCTH, JJIsl TPEXUTJION KOJIIOIIKY 3TO TOBBILICHHAS! TEMIIEPATYpa BOJbI U OTCYTCTBHE XUIIHBIX PBIO.

Paboma evinonnena npu mexuuyeckou noodoepoicke PL «Obcepsamopus sK0102udeckol 6e30nacHocmuy
Hayunozo napka CII6I'Y, a makace npu noodepaicke epanma PODOU Ne 18-04-01052 « Tpexuenas konouwka Gasterosteus
aculeatus xak césazyloujee 36eHO MeAHCOY CO0OWeCmBaMU OMKPLIMO20 MOPsL U npubpedicva benozo mopsy.

Summer hydrology features of Suhaya Salma strait, White Sea
Makhovikov A. D.*, Smagin R. E., lvanov M. V.

Saint Petersburg State University, Saint Petersburg
* e-mail: alexmakhovikov@gmail.com

In the Sukhaya Salma strait (west coast of the Kandalaksha Bay, White Sea) there is a lagoon which is connected
with the main part of the strait during high tide. In this research we compared conditions in this lagoon and outside it.
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Onucanue HOBBIX 0€JIKOB acHHM/IMI, y4aCTBYIOIIHUX B (OPMHUPOBAHNH BHEKJIETOYHOI0 MATPHKCA
TYHUKH

Toiney M. U2?* [Hanownuxosa T. ', Adonun JI. C, Mummenbepe A. 'Y Ila6envnuros C. B.Y,
Hayeasem M. A.*

' Uucrutyt Huronoruu PAH, Canxr-ITerepOypr
2 Canxkr-TletepOyprekuii Focynapcteennslit Yuusepcuret, Cankt-IletepOypr
* e-mail: masana97@yandex.ru

Acrun — HanboJiee MHOTOYHUCIICHHBIH Kiace moatuna OO0NOYHUKOB. DTH XOPIOBbIC XKHBOTHBIC 00JaNal0T
OTJIMYUTEIBLHON YePTOW aHATOMHYECKOTO CTPOCHHS — TYHHKOMW, COCTOSIICH M3 IEJUTFOJIO3HBIX (UOPHILI, OSIKOBBIX
MOJICKYJT U OJUHOYHBIX KICTOK. MexaHu3M (OPMHPOBAHUS TYHHKHU TPEACTABISICT COOOW HMHTEpEC KaK MOJCIbHAs
cUcTeMa I U3YUYCHUS B3aUMOICHUCTBHSI KJICTOK C BHCKJIICTOYHBIM MAaTPUKCOM. TakuM o0pa3oM, IENbi0 paboThl CTAI0
OITHCaHNE HEKOTOPHIX OENIKOB, MPUHUMAOIINX yUacTHe B GOPMUPOBAHNH TYHHKH, Ha IpuMepe acimauu Styela rustica,
obuTaromeit B beaom mope.

[Tokazano, 9yTO0 B (OPMHPOBAHWH TYHHKH IPUHAMAIOT yYacTHEe MOPYJLIpPHBIC KIETKH KPOBH acUUAWHA M
collepIKaIuiics B HIX MaKOpHBIN Oeok — p48, omHako, mpupoaa camoro Oenka u ero (GyHKIHS He OBLIN OIHCAHBI.
MeTooM Macc-CIeKTPOMETPHH OIPEeNICHBI TENTH/IBI, BXOAAIINE B COCTAB AMHHOKHCIIOTHOMW TOCIEIOBATEIEHOCTH
p48. Tlouck mentumoB B 0a3ax maHHBIX oOHapy:mi1 romojoru p48 y acumaumii Styela clava, Styela plicata u Styela
canopus. i nambHEWIIEro aHaliW3a WCIOJIb30BAIU POJCTBCHHYIO IMOCICIOBATEIBHOCTh AaCIUAUU S. CANOPUS.
[MocnemoBaTenbHOCTh HAYMHACTCS ¢ CUTHAJIBHOTO TENTH/IA, YTO TOBOPHUT O BO3MOXHOM CEKpPETOpHOU mpupoje Oerka,
M303JICKTPUYECKast TOUKa COCTaBIACT 9.77, 4TO cOTacyercs ¢ IKCIEePUMEHTAIbHBIMHU JaHHBIMH, MTOJYYCHHBIMH paHee
i p48. OaHako MoJiekysipHas macca coctasisieT 103 x/la, Takum oGpasom, p48 S. rustica sieistercst 6osiee KOPOTKHM
romosioroM. [Towick KOHCEpBAaTHUBHBIX ()YHKIIMOHAJIBHBIX JOMEHOB MMOKa3an Hamudue aAByX Ca cesseiBaromux EGF
MOTOOHBIX JOMEHOB, TpoMOocnoHanHOBOTO (TSP1) M THpo3mHa3HOTO NOMeHOB. IlenTuapl Oenka p48, omnpenereHHbIE
MAacC-CIEKTPOMETPHIECKH, TIOMAIal0T B 00JIACTh MOCIIEJOBATEIIEHOCTH, COOTBETCTBYIOIIYIO TBYM HOCIICIHAM JOMCHAM,
U AMEIOT aMIHOKHUCIIOTHBIC 3aMEHBI TI0 CPABHEHHUIO CO CBOUM TOMOJIOTOM y S. canopus. M3BecTHO, 9TO THPO3WHA3HBIH
IOMEH BXOIHWT B cocTaB (epMeHTa (EHOIOKCHAA3bl, YJ9acTBYS B MpoIlleccaX MEJaHHW3allil M HUMYHHOM OTBETE.
TpoMOOCTIOHIUHOBEIN JOMEH B3aUMOACUCTBYET C IMTUPOKUM CIIEKTPOM OEJIKOB, U yYaCTBYET B KOATYIIILIUH, KIICTOYHOM
aare3uH, MOAYJIALINN MEKXKICTOYHBIX U KIICTOYHO-MaTPUKCHBIX B3aUMOICHCTBUH, 3a)KUBIICHUN PaH M PEMOICITUPOBAHAN
TKaHeil. Takum 00pa3oM, MOXHO MpearoJaraTh, YTO TUPO3WHA3HBIA JOMEH B cocTaBe p48 urpaet poib (epMeHTa
¢denonokcunasel, a TSPl oOecrneunBaeT CBs3b MEXAY BHEKICTOYHBIM MAaTPUKCOM M pELENTOpaMu KJIETOYHOM
MMOBEPXHOCTH, a TAK)KE MOXKET OTBEYATH 3a PEapaliuio TYHUKH.

B To ke Bpems, Ha OCHOBE aHaJN3a TPAHCKPUITOB KJIETOK KPOBH AaCUMUANH BBISABICH OENOK, CXOXHH CO
CTPYKTYPHBIM O€JIKOM IMOKPOBOB 4YEJIOBEKa — PEMeTHHOM. Ero mociieoBaTebHOCTh COCTOUT W3 MOBTOPOB 1o 12
aMUHOKCHWJIOT M CIOCOOHAa CeKpeTupoBaThCs. [lOCIeIOBaTENbHOCTh HWHAMBUAYAIbHBIX IOBTOPOB CXOXKa C
MOCTIETOBATENEHOCTHIO OIMMCAHHBIX paHee CyOCTPaToB ()eHOIOKCHIA3EI ACIIHIUI.

[lomy4yeHHBIE pE3yNBTATHl IMO3BOJAIOT MPEAIIONOXKUTh, YTO P48 sBisieTcss (EpPMEHTOM, YYACTBYIOIIMM B
3ayONMBaHUH OCITKOB TYHHKH, 1 BXHBIM PETYJIATOPOM OPTaHU3AIMH BHEKJIETOYHOT'O MATPHUKCA, a OEOK, CXOXKHMA C
PETIETHHOM YeJIOBEKa, HTPAET POJIb CyOcTpaTa (PeHOIOKCHIA3HI.

Description of new ascidian proteins involved in the formation of the tunic extracellular matrix
Tylets M. 1.%2*, Shaposhnikova T. G.2, Adonin L. C.}, Mittenberg A. G.%, Shabelnikov S. B.}, Daugavet M. A

! Saint Petersburg State University, Saint Petersburg
2 Institute of Cytology RAS, Saint Petersburg
* e-mail: masana97@yandex.ru

In the present study two proteins participating in the tunic formation are described based on the example of ascidian

Styela rustica. We suggest that p48 is an enzyme involved in the tunic proteins tunning and can regulate extracellular
matrix organization, while repetin-like protein plays a role of phenol oxidase substrate.
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AxtuBHOCTh FGF-curnanunra npu perenepanuu Alitta virens
Lllanaesa A. IO.*, Kosun B. B.

Cankr-IlerepOyprekuit rocyaapcTBeHHBIN YHUBEPCHUTET, kKadenpa smopuonormn, Cankr-IletepOypr
* e-mail: shalaeva.sasha@gmail.com

IIpn BoccTaHOBIEHMHM YTPauyeHHBIX YacTe Teia y JKMBOTHBIX C SIMMOP(HON pereHepauueil BakHas poJb
OTBe/IeHa KOHTPOJIIO JIEJICHUS] KJIETOK, (hOpMHPYIOIUX OjlacTeMy, a Takke MX HanbHelei nuddepenmuponke. s
MIO3BOHOYHBIX KMBOTHBIX U3BECTHO, YTO OJJHUMH U3 PETYJISITOPOB MPONU(Eepanny KIETOK B 3TOM IPOLECCE BBICTYIIAIOT
Monekysl FGF. OgHako Ha CeroHSIITHIN IEHh He H3BECTHO, BBITIOHSIOT JIM OHH CXOIHBIE (QYHKITUHN Y O€CITO3BOHOYHBIX
XKHUBOTHBIX. B CBA3M ¢ 3TMM ObUIa MOCTaBJIEHA IIETb MCCIEAOBAHUS: YCTAHOBUTH BOBiIedeHHOCTh FGF-curnanmura B
nporiecc pereHepanuu y anaenuzast Alitta virens.

Hamu Obn ycTaHOBNIEHBI KOMIIOHEHTHI FGF-curranuira n onucana ux NpocTpaHCTBEHHAs SKcnpeccus. Jlurang
FGF8/17/18-N2 meMOHCTpHpPYET SIPKO BBIPAKCHHYIO SKCIIPECCHIO YK€ uepe3 4 uaca Tocie aMImyTaiud (4ma) B
OTIENBHBIX KIETKaX TaHrineB OpromrHoi HepBHOM nernouku (BHL) n BHyTpeHHHX KIIEeTKax, JIeKANINX B MOJIOCTH Tela
no 0okaMm OT KHIIKH. B TedeHWe NepBBIX IBYX IHEW pereHepanuy MeHee BBIpaKEHHas SKCIPECCHsl IMOSBISETCS B
HeWpodKTo/IepMe BOJIM3M paHbl U B KJIETKAaX OJIaCTEMBI, OJTHAKO YPOBEHb CHI'Hajla OYEHb HEBBICOK M OcllabeBaceT emre
CHIIbHEE K ToclenyomuM cragusaM. Tpanckpuntsl perenropa FGFR1 taxke oOHapyxkuBatoTcs yxe depe3 4 una B
OTJIECTIbHBIX KJIETKaX CTapblX CETMEHTOB, PACIIOJIOKEHHBIX MEXIy KHUIIEYHBIM JIUTEJIMEM W CTeHKOW Tena. Takas
9KCIIPECCHs COXpaHseTCss M Ha Oosiee MO3IHUX CTaausX, HO K 2 Jla CUTHAI MOSBIISIETCS B KIETKaX (OPMUPYIOLIEHCs
0JacTeMBbl, OCTaBasICh B AAIbHEHIIIEM BO BCeil pereHepallMoOHHOM OYKe, 32 HCKITIOYEHUEM MUTHIUs. DKCIPECccus BTOPOTO
napanora pernentopa FGFR2 mposiBisier nHyio TkaHecnenuuaHocTs. Ero skcmpeccust Habmomaercs depes3 4 umna B
kierkax BHII. Ha craguu 1 nma MPHK »TOro0 rena mosiBisieTcs B 9KTOAepMabHOMN YacTH paHeBoro smutenus. Ha 6omee
MO3JHUX CPOKax O3KCIIPECCHs OXBATBIBAET MOYTH BCE KIETKM IIOKPOBHOTO OJIHUTEIHS PEreHEPalMOHHON ITOYKH,
MOSIBIIAIOTCST OoJiee SIpKUE JlaTepasibHbIE JOMEHBI Ha TpaHHIE C KyJbTed. Bo BHYTpeHHHMX OJaCTEMHBIX KJIETKax
tpaackpuntel FGFR2 ynaercs BRIIBUTH, HO C OOIBIITNM TPYIOM.

Jnst moaTBepxaeHusT BaxHOCTH FGF-curHanmmHra Ha paHHHX CTaAWSX PEreHEpally JKUBOTHBIX ITOMEINANN B
pacTBop ¢ oHUM 3 (hapmakosornyeckux HHruouTopos (SU5402 wim U0126). Ipu nHKyOaninm sKHBOTHBIX B PaCTBOPE
cpa3y mHoclie aMITyTallud Ha MPOTSHKEHHH 7 JHEH HaONI0Janoch MOJHOE IMOJABIICHHE Mposudepany KIETOK M, Kak
CJIE/ICTBHE 3TOT0, OTCYTCTBUE PETCHEPAIMOHHOMN MOYKH. Takke ObUIO YCTaHOBIIEHO, UTO 3TOT 3G (PEeKT 00paTUM.

Takum o0pa3oM, BHEpBbIC ISl TIEPBUYHOPOTHIX MOJYHYEHBI JO0KAa3aTelbCTBA O4YEHb paHHei aktuBauuu FGF-
CUTHAJIMHTa NP PETeHepalid U €ro BaXHOCTH JUIsl WHHULMALMK BCEro mporecca. Takke pe3yiabTaTbl MO3BOJSIOT
MIPEATION0XNTh, YTO MCTOYHHKOM CHTHAJIA ATl pereHeparu MoryT ObiTh moBpekaeHHas BHII w/mnm BHyTpeHHHME
Me30/IepMAIbHBIE KJIETKH IPHIISKANINX K paHE CETMEHTOB.

Paboma evinonnena na 6ase mopckoii buonoeuuecrkou cmanyuu CII0I'Y (VHE «benomopckasy) npu nodoepaicke
epanmoe PH® (17-14-01089) u PO®HU (20-34-70158).

FGF signaling in regeneration of Alitta virens
Shalaeva A.*, Kozin V.

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

FGF signaling in vertebrates is well known to have a crucial role in regeneration, but comparable data are missing
for all invertebrates. In our study we show that FGF ligands and FGFRs are necessary for early stages of Alitta virens
regeneration by demonstrating their spatiotemporal expression and inhibitor analysis.
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Some aspects of the normal embryonic development of threespine stickleback Gasterosteus aculeatus

Kondakova E.***, lvanov M.2, Ivanova T.2, Smirnova K., Lajus D.?

1 Saint Petersburg University, Department of Embryology, Saint Petersburg

2 Saint Petersburg University, Department of Ichthyology and Hydrobiology, Saint Petersburg

3 Saint Petersburg branch of the FSBSI «VNIRO» («GosNIORKH» of L. S. Berg), laboratory of fish genetics, Saint
Petersburg

* e-mail: katekondakoval989@gmail.com

The threespine stickleback Gasterosteus aculeatus is a popular model in the fields of environmental studies,
population genetics and evolutionary biology. Now, it is the most numerous fish species in the White Sea. However, the
data on the normal embryonic and postembryonic development of this species are incomplete. This study presents the
new data on the development of particular definitive and temporary structures (Kupffer’s vesicle, hypochord, yolk
syncytial layer (YSL)) in embryos at the stages 16-21 (Swarup, 1958).

The embryos have been obtained by artificial fertilization at the Educational and Research Station Belomorskaya
of St. Petersburg State University (Kandalaksha Bay, White Sea) in 2017. The eggs were reared at 1215 °C. The material
has been fixed with Bouin’s solution, stored in 70° ethanol, embedded in paraplast with the use of celloidine-castor oil.
The serial transverse and parasagittal cuts 6 pm thick were stained with Carazzi’s hematoxylin and eosin (Biovitrum).

During stages 16-19 lumen formation in the digestive tract begins. The small lumens form in the gut primordium.
The primordia of pharynx, esophagus and associated organs are seen. By the stages 20-21 the prolonged gut lumen is
formed. The axial structures form from the tail bud. At the stages 20-21 erythrocytes are still not distinguished in blood
vessels. The hypochord is distinguished with light microscopy at stages 16—19. The Kuppfer’s vesicle, the teleost laterality
organ, is present at stages 16-19, and is separated from the YSL with cellular material.

The YSL is relatively thin. It is thickened ventrally and near the oil globules. As shown previously, the YSL
cytoplasm contains very few eosinophilic yolk inclusions. The envelopment of oil globules by the YSL is incomplete.
There are oil globules within yolk mass. The yolk syncytial nuclei are large and are of diverse shapes, but we have not
observed nuclei of extreme shape complexity and giant size.

Thus, during the stages studied the important developmental processes take place, such as gut tubulogenesis and
development of posterior axial structures. The cellular mechanism of gut tubulogenesis is probably the same as in other
teleosts, but in threespine stickleback the gut lumen forms relatively early. The activity of yolk utilization during late
embryogenesis is low, which is in accordance with data of literature dedicated to other teleost species.

The authors thank the Centre for Molecular and Cell technologies of SPbU. The study was supported by grant
from RFBR 18-04-01052.
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O cTaONJIBHOCTH CTPYKTYPBI MAKPOOEHTOCA B I0r0-3anmagHoii yactu Kapckoro mopst
Jlucuyvina K. HY* ®ununnosa H. A.*, Huxuwuna /. B. ! Hlynamosa H. H.? Kuiixo O. A3,
T'epacumosa A. B. ! Maxcumosuu H. B.*

! Canxr-TlerepOyprekuil rocy1apcTBEHHBIN yHUBEpCUTET, Kadeapa UXTHOIOTUM U Tuapoouonoruy, CankT-ITlerepOypr
2 Cankr-TleTepOyprekuii rocy 1apcTBEHHBINH YHUBEPCHTET, Kadeapa 300510ruu 6ecro3oHounbIx, CankTr-ITeTepOypr
33A0 «Ixonpoekt», Cankr-ITeTepOypr

* e-mail: lisitsina_ksenia_1997@mail.ru

W3zyuenne nonHoit 6uotsl Kapckoro Mopst HacuutbiBaeT yxxe noutu 100-netHioro ucroputoo. OnHako B 2012—
2013 rr. npoBezneHbl HanboJee MOAPOOHBIE (32 BECh MEPUO] HHCTPYMEHTAJIBHBIX HAOIIOEHUIT) THAPOONOIOTHYECKHE
HCCIEOBaHMs B IOro-3amajfHoi dactu Kapckoro Mops, Marepuaiabl KOTOPBIX JIETTH OCHOBY HPEICTABISIEMOTO
COO0OIIIeHHs, TOCBAIIEHHOTO aHAIN3y 0COOEHHOCTEH COBPEMEHHOTO paclpeieIeHUsI MaKpOOSHTOCA JAHHOTO paioHa.

Martepwuan 6611 coOpas Ha 119 cranmsix Ha TiTyOuHax ot 4 10 415 M B aBrycre—cenTs0pe 2012-2013 romos. Coop
OeHToca MpousBeleH AHoYepnaTeneM Ban-Buna ¢ mimomansio npo6oor6opa 0,1 M2 B TpexkpaTHOH MOBTOpPHOCTU. B
Ka)XJ0i MpoOe MOWMaHHBIE OPTaHU3MbI OIPEEICHbl B OOJBIIMHCTBE CIIy4aeB 10 BHJA, OLEHEHBI MX YHCICHHOCTh U
O6nomacca. AHanN3 a0MOTHIECKNX XapAKTEPUCTUK CTAHIMI BKIIIOYAT PE3YIbTaThl OKEAHOTPaQUIECKOTO 30HIMPOBAHMS
(onpeneneHue B MPUIOHHOM CJOE BOJBI TEMIIEPATyphl, COICHOCTH, COJIEpKaHUsI PaCTBOPEHHOTO Kuciaoponaa u pH) u
OLIEHKY I'paHyJIOMETPHUUYECKOT0 COCTaBa rpyHTa. CpaBHEHHE CTAaHLMH 10 aOMOTUYECKMM M OMOTHYECKUM MOKa3aTessiM
MPOBEICHO C MOMOIIBI0 MHOTOMEPHBIX METOJIOB: KIIACTEPHBIN aHAIIN3, MHOroMepHoe mikaituposanue (MDS), Anosim,
Simper. J{is BeIABICHHUS] a0MOTHYECKUX XapAKTEPUCTHK, JTyUIIe BCETO OOBSICHSIONINX T€TePOreHHOCTh PACTIPEICIICHHUS
MaKpoOCHTOCA B aHAIM3UPYEMOM palioHe, OblIa UCTob30BaHa mporenypa BEST nakera Primer V. 6.

Bonbliras yacth U3y4aeMoro paifoHa 3aHATa WIKCTBIMU TPYHTaMH — Mpeobiaaanu aneBpuThl (B cpenaem 77 %)
n menkue mnecku (17 %). I'maponoro-ruapoxuMuyYecKue MOKa3aTedW IMPUAOHHBIX BOA HA CTAHIMAX B IPHHIMIC
COOTBETCTBOBAJIN XapaKTEPUCTHKAM, N3BECTHBIM I10 JIUTEpAType Ul H3y4aeMoro paioHa.

B mpenenax aHanM3MpyeMOro MOJMIOHA BCEro ObIIIO OOHApy>kKeHO 428 TaKCOHOB JOHHBIX OECHO3BOHOYHBIX.
HanGonpmmm pa3HOOOpa3HeM OTIMYAINCh MHOTOIIETHHKOBBIC, MOJUTIOCKH, pakooOpasHble M MimaHku. Cpexnue
TOKa3aTen OMOMAcChl OEHTOCA Ha CTAHIMSX BAPBUPOBAIH B TIPeeNax oT 3 10 512 r/mM2, 9To BHOJIHE COOTBETCTBOBANIO
JTaHHBIM 13 Oojee paHHUX myOnukanuii. C MOMOIIBIO KJIaCCH(HKALMOHHBIX MPOLEAYP B paccMaTpUBAEMOM paioHe
BbIieNeHo 17 coobmiecTB MakpoOeHToca. [ MHOTHX MX HHMX KOJMYECTBEHHBIE M KadeCTBEHHBIC XapaKTEPUCTUKHU
OKa3aJMCh OJIM3KHM JIUTEPAaTYPHBIM HaHHBIM. OIHAKO pacrpeieieHHe OINHMCAaHHBIX HaMH HaJBHUAOBBIX T'PYNIHPOBOK
OTJIMYAJIOCh OOJIBbIICH MO3aMYHOCTBIO, U HE OOHapy)KEHbI HEKOTOPBIE COOOIIECTBa, 3aHUMAIOLINE MPEXK/Ie OOIIMPHbIE
aKBaTOpuH (HampuMep, COOOIIECTBO OTHOCHTEIBHO MeNkux oduyp Ophiocten sericeum).

MaJioBeposSTHO, 4TO TMPUYHHBI ITOCIETHEr0 O0YCIIOBIIEHbI CEPhE3HBIMU MEPECTPOMKAMHU B CTPYKType OeHToca
n3yyaemoro paifona. Ckopee pacxXxoXJI€HUSI B UTOrax pabOT MOIJM OBITh CBA3aHBI C PA3IMUMsIMU B METOAax cOopa H
o0paboTkn Matepuana. Tem Oonee 4TO M BBIIBICHHBIE HAMM HauOojee 3HAaUMMble abuoTHueckue (GakTopsl MO
OTHOIIEHHIO K TETepOreHHOCTH pacmpeneneHns MakpoOenroca (mpoueaypa BEST) — riyOuna, comeHocTs,
XapaKTEePUCTUKU JIOHHBIX OTJIOXKEHHH — OKa3aJlCh TaKMMH JK€, YTO M B paboTax HpexHHX uccienosarenei. Ilo-
BUIMMOMY, MOKHO IIpHU3HATh, YTO COCTOSHME MaKpoOeHToca u3ydaeMmoro paiioHa B Hagaime XX| Beka Omm3ko K
JIOJTOBPEMEHHON HOpME.

Paboma ewinoanena npu noodoepoicke epamma POOH 18-05-60157. Uckpenmnss 6aazodaprocme 6cem
yuacmuuxam sxcneduyuii 2012—2013 200086 3a cobpannwlii mamepuan.

About the stability of macrobenthos structure in the southwestern part of the Kara Sea
Lisitsina K. N.>*, Filippova N. A.%, Nikishina D. V., Shunatova N. N.?, Kiyko O. A.2, Gerasimova A. V.,
Maximovich N. V.

! Saint Petersburg University, Department of Ichthyology and Hydrobiology, Saint Petershurg

2 Saint Petersburg University Department of Invertebrate Zoology, Saint Petersburg

3 Environmental Consulting and Nature Protection Design Agency JSC ECOPROJECT, Saint Petersburg
* e-mail: lisitsina_ksenia_1997@mail.ru

The work is devoted to the analysis of the distribution of macrobenthos in the south-western part of the Kara Sea
at depths from 4 to 415 m (expeditions 2012—-2013). At this stage of the investigations, there is no serious reason to talk
about significant changes in the structure of the bottom biota of the area under consideration compared with previous
studies.
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Ozepo bompmme Xpyciaomens! (0. Onenuii, ryda Kosna, moc. Jleco3aBonckwmii, Kanmanakmckuii 3ammB beroro
MOps1) ABJSIETCS MEPOMUKTHYECKAM BOZOEMOM, depe3 Y3KyI0 IPOTOKy coodmarommmMes ¢ MopeM. HaunHas ¢ ryOuHs! 4
M BOJHasl TOJIIA COJEPIKUT CEPOBOIOPO/, UTO SIBUIOCH OCHOBAaHHMEM /IS MCCIEIOBAHHUS BEPXHETrO CJIOs aHadpOOHOI
30HBI Ha IPEIMET Pa3BUTHUS B HEM aHOKCUTeHHBIX (hoToTpodHbix Oakrepuit (ADB). MccnenoBanue cocraBa coobiecTsa
ADBb 03. bonbimue XpycioMeHbI IPOBOANIOCH BIIEPBBIE.

Ot160p npo6 Bozk! Aust Beiaeaenust ADb npousBoannu B mapte 2017 r. B riiy00KOH KOTJIOBUHE 03€pa C MOMOLIBIO
MOPTAaTMBHOTO Hacoca. bbula M3MepeHa KOHICHTpAIMs KHUCIOpOJa, CEpPOBOJOPOJA, IPOBEICHBI y4yeT oOuen
YHCICHHOCTH MHKPOOPTaHU3MOB M HCCIIEIOBAaHME COCTaBa MUIMEHTOB O3E€PHOI BOJBI U BBIICICHHBIX OakTepuil. s
BBIJICTICHUS M KyJIbTUBUPOBAHUS (POTOTPOGHBIX cepoOaKTepHi NCTIONIB30BAIN MOoANGUINPOBaHHYIO cpeny Ildennnra c
conerocTho 15 /1 NaCl.

I'panuna cepoBOZOPOIHOI 30HBI B NEPHOA HALIMX MCCIECAOBaHMWI HaxoJWiaach Ha riyoune 3 M. M3 xeMoKiInHa
BOJIHOM ToJIIH OBLTO BEIENeHo 4 mramma cepobakrepuit: GrKhrl7, BrKhrl17, AmKhrl7, TcgKhrl7. Bee BeineneHHbIC
IITaMMBl OKa3aJIMCh T'aJIOTOJIEPAHTHBIMU Me30()MIIaMH, XOPOIIO PACTyIIMMHU NpH oKojoHeHWTpambHoM pH. IllTamMmer
3ejieHbIX cepobakTepuil (3eneHo-okpamennblii Grkhr-17 u kopuuneBo-okparieHusii BrKhr-17) comepxanu ra3oBbie
BaKyOJIH, 3aMETHO OTJIMYAJIICH APYT OT Ipyra ONTUMyMaMH COJIEHOCTH U pH, 1, HECMOTpsI Ha OTCYTCTBHE B FTeHOMax SO0X
CHCTEMBI, OTBEYAIOIIIEH 32 OKUCIICHNE THOCY Ib(]aTa, pOCIIH TOJIBKO B TPUCYTCTBUH THOCYIIb(aTa. ITH LITAMMBI TOKa3aIH
100 % cxoxctBa mo reny 16S PHK mexny co0oii, a Takxke ¢ 3eJeHO-OKpalIeHHBIM THOCYJIb(AaT-3aBUCHMBIM ITAMMOM
Chlorobium phaeovibrioides DSM 265. I'eHOMBI BBIICIICHHBIX ITAMMOB OTIHYATIUCh MEXIY COOOH JIHIIb HATHIHEM
KJacTepa, OTBEeYarouero 3a OMOCHHTE3 MUTMEHTOB KOPHYHEBO-OKpAllleHHBIX cepobaktepuii. OKeHOH-coaepKaumni
mraMmm AmKhr-17 oka3zancs npeactaButenieM HMypIypHbBIX cepobaktepuii poxa Thiocapsa u umen 100 % cxoxacTsa ¢
OKeHOH-coaepxkamuM mraMmoM AmPS10 u3 03. Kucno-Cnagxoe, a Takxke 1o 99 % cxoncTsa ¢ TUIIOBBIMH IITAMMAaMH:
T. roseopersicina, T. rosea, T. bogorovii (comepkaT KapOTHHOH/ CIUPUIUIOKCAHTHH), T. Marina (coaepuT KapOTHHOMT
okeHoH). OxeHoH-coxepxkamuii mramm TcgKhr-17 mmen 99 % cxoncTBa ¢ THIIOBBIM OKEHOH-COIEPIKALIAM IITAMMOM
nyprypHbIx cepobakrepuii Thiocystis gelatinosa.

CoobmectBo ADB 03. bompmme XpycnoMeHBl BKIIFOYAeT KaK 3€JCHBIX, TaK M IypPIYPHBIX cepoOaKTepwui,
3aHMMAIONINX CBOM 3KOJOTHYECKHe HHUIIM. llccinenoBaHue ONTHMAIBHBIX MapaMETPOB POCTa BBIIENEHHBIX KYJIBTYP
(doroTpodHBIX cepobakTepuil MOKa3aa0 HauOOBIIYIO MPUCIOCOOIEHHOCTh 3eeH0-oKpamieHHoro mramma GrkKhrl7
THIPOXUMHYECKUM YCIOBHUAM Cpeasl OOWTaHMA, C 4eM, MO-BHIMMOMY, NPSMO CBA3aHO JOMHHHPOBAHHE 3€JICHO-
okpamreHHbIX 3Ch B cooOriecTBe XxeMOKIHHA 03. bosbuine XpycloMeHsl.

Phototrophic bacteria from lake Bolshie Hruslomeny (Kovda lip, White Sea)
Baranov 1.™*, Lunina 0.2, Gruzdev D.?, Ranchin V., Krasnova E.°, Kokryatskaya N.°, Veslopolova E.

! Lomonosov Moscow State University, Biological Faculty, Moscow

2FRC “Fundamentals of Biotechnology” RAS, Winogradsky Institute of Microbiology, Moscow
3FRC “Fundamentals of Biotechnology” RAS, Center of Bioengineering, Moscow

4School No 1553 n. a. Vernadsky, Moscow

5 Pertsov White Sea Biological Station, Biological faculty, Lomonosov Moscow State University
® Federal Center for Integrated Arctic Research of RAS, Arkhangelsk

* e-mail: itisme2205@gmail.com

In 2017 from water samples of Bolshie Hruslomeny lake four different strains of anoxygenic phototrophic
bacteria were extracted in monoculture. Further investigations, including genetic and physiological analysis, resulted in
determining these strains. The green and brown strains were identified as Chlorobium phaeovibrioides. Third purple
strain shows resemblance to Thiocapsa roseopersicina, Thiocapsa rosea, Thiocapsa bogorovii and Thiocapsa marina.
Fourth purple strain was identified as Thiocystis gelatinosa.
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YabTpacTpykTypa GyHMKYJISIPHBIX TeJl ¢ CMMOMOHTaMu Y MIIAHKH Dendrobeania fruticosa
(Cheilostomata)
bozoanos E. A.*, Buwmnsaxos A. 3., Ocmpoeckuii A. H.

Cankr-IlerepOyprekuii TocyIapcTBEHHBIH YHUBEPCHTET, Kadeapa 30010run 6ecrio3BoHOUHBIX, CaHKT-IleTepOypr
* e-mail: odfael@gmail.com

HccnenoBanus, npoBoauMsle B nocieqHue 50 JeT, BBIABMIM y IIEJIOTO pAna NpeiacTaBuTened Tuma Bryozoa
HaJMuue OaKTepUalbHBIX CUMOMOHTOB. XOTSl 3HaY€HHE OaKTepHil B JKU3HM MINAHOK elle /0 KOHI[A He IOHATO, Ha
IpUMepe XeHIIOCTOMHOW MINaHKKM Bugula neritina ObII0 TIOKa3aHO, YTO UX CHMOHMOHTHI (2 BEpHEE, BBIACIIEMbIC UMHU
BTOPUYHBIE METAOOIUTHI) 00ECIEUNBAIOT OBBIIICHHYIO BEKHBAEMOCTD JTHIHHOK.

Hama pabGora mocBsmeHa HW3YyYSHHIO OCOOEHHOCTEH CTPOCHHS OCOOBIX CTPYKTYp ((QyHHKYISIpHBIX Tem),
o0Opasyromuxcst B 300MAaX MIIAHOK M CIYXallHX B KauyecTBe Kamep s MX cUMOMOHTOB. C HCIIOIB30BaHUEM
TPAHCMHCCHOHHOH 3JIEKTPOHHON MUKPOCKOIINU MBI CMOTJIH UCCIIEA0BATH YIBTPACTPYKTYPY HECKONBKUX (DYHHUKYISIPHBIX
TeN y OennoMopcKoi xeiocTtoMHol Mianku Dendrobeania fruticosa v BBISBUTH LEJBIA DS CXOJCTB U Pa3IMYUi B UX
CTPOEHHH 110 CPABHEHHUIO C OITyOJIMKOBAaHHBIMHU JAHHBIMH O IPYTUM BUJIAM.

Kak u y apyrux BHIOB MIIAHOK, (DYHUKYJSpHBIE Teida OOHApyXeHbl B JUCTAIBHOW 4acTH ayTo300MI0B. OHH
HUMEIOT OBalbHYIO ¢Gopmy (60x20 MKM), M CB3aHBI C TSHDKaMH TPAHCIOPTHOW (DYHUKYJSIpHOH cuctembl. CreHka
(GYHMKYJIADHOTO Tella IMPEACTAaBICHA IBYMs CJOSIMHM KJICTOK. BHENIHMIT CIIOW COCTOMT W3 YIUIOMIEHHBIX KIETOK,
00pa3yIoLIKUX CBOETO Pojia Karcyiy. B cBoo ouepens BHYTpEHHHI KJICTOUHBIH CJIOH NPEACTaBICH Pa3In4aoNMMUCS 110
BBICOTE MPU3MATHIECCKUMH KJIETKAMH, OKPYKAIOIIUMH IIOJIOCTh, B KOTOPOH ¥ JIOKAIM3YIOTCS CUMOMOHTHL. Pazmudus
KJIETOK II0 BBICOTE O0YCIIaBIMBAIOT PaszeIeHIe JaHHOH IOJIOCTH Ha OTAEIBI (JTakyHsl). Kpome Toro, oT mpu3MaTiHyecKux
KJIETOK B MOJIOCTH (DYHHMKYJIAPHOTO TeJa BIAIOTCS MHOKCCTBEHHBIE TOHKHE MHUKPOBWIIAPHBIE BBIPOCTBI, OKPY)KAIOIIHE
OakTepuil. @YHHUKYISIPHOE TEJIO BCETJa COSANHEHO C (YHHUKYISIPHBIMU TsDKaMU, IIPHUYEM caM I10 cebe XapakTep CBA3H
HallOMUHAET «00pacTaHue» Tesla KJICTKaMH TsDKa.

O B3aMMOOTHOIIEHUSIX MEXIY CHMOMOHTAMH 1 300MJ0M Ha JaHHBIH MOMEHT MOJKHO CYIUTB JIMIIb KOCBEHHO. Tak
Ha psJC¢ CHUMKOB O6Hapy)KI/IBaIOTCSI OTYCTJIMBBIC BIITUHMBaAHUSA MeM6paHLI MpU3MaTUICCKUX KIIETOK, COOTBETCTBYIOLINE
9HI0/9K301MTO3y. Takxke JaHHBIE KIETKH 00JIalaloT BechbMa pa3BUTHIM IiepoxoBaTbiM JIIP, B ux siapax HaOmromaeTcs
JIUCTIEPCHOE pacIpellesieHHe XpOMarhHa W TPUCYTCTBYIOT MHOXECTBEHHbIE ammapaThl [onbIKu. DTOo, B IENOM,
YKa3bIBaA€T HAa MPOLCCChl aKTUBHOTO CUMHTE3a U, BECPOATHO, SK30IMUTO3a MPOAYKTOB CHUHTE3a B MOJIOCTh (byHI/IKyJ'IHpHOFO
tena. C JIpyrodl CTOPOHBI, HEPEOKO BCTPEUAIOTCS MYJIBTUBE3UKYISIpHbIE Tena. Ha maHHBIH MOMEHT HeNb3sl TOUHO
OIIPEACIINTG, B KaKHUX IMPOLECCAX OHU YYAaCTBYIOT, OAHAKO MOXHO MPEANOI0KHUTH, YTO OHU Y4YAaCTBYIOT B IIpoLE€CCax
TpaHCIIOpTa OaKTEepHUAILHBIX META0OJIMTOB M3 MOJIOCTH (YHHKYISIPHOTO Tella B €ro KIeTKH. TakuM oOpazoM, MOXKHO
MIPEATIONOXKHUTh, YTO (YHHKYISIpPHBIE Tena SBISIOTCS HEKHMMH «HHKyOaropamm», B KOTOPBIX OCYIIECTBISETCS
pa3sMHOXeHHE CUMOMOHTOB. OYHUKYISIPHBIE KIICTKH CHHTE3UPYIOT U ITOCTABIISIOT HEOOXOMMBIE [UISl 3TOTO MTUTATEIbHBIE
BEIIECTBA, YA IPH TOM MeTabOoIUThl OaKTepHid.

ScHo, uTO cTpoeHUE U (PyHKINOHMPOBAHNE JJTAHHOW CTPYKTYpHI TpeOyeT AanbHEeHIIero n3y4eHus, Ho y)ke ceiuac
HAKOIVICHHBIC TAHHBIC TTO3BOJIAIOT OCYIICCTBIIATE CPABHCHUA MEXKAY aHAJIOTUIYHBIMU OpraHaMU, UMEIOIIUMHCA Y IPYyTUx
BHUA0B MIIAaHOK.

Ultrastructure of the funicular bodies with symbionts in the bryozoan Dendrobeania fruticosa
(Cheilostomata)

Bogdanov E. A.* Vishnyakov A. E., Ostrovsky A. N.

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

* e-mail: odfael@gmail.com

Studies of the last 50 years have detected bacterial symbionts in the bryozoan species from several distant clades.
Our research was focused on the ultrastructure of so-called funicular bodies in Dendrobeania fruticosa (Bugulidae) to
reveal any differences and similarities with these bodies in other bryozoan species.
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O6mas 1 MUKpocKonnyeckasi anaromusi kKauaocakoB Coryphella verrucosa (M. Sars, 1829)
(Gastropoda: Nudibranchia)
Yuxyn A. o.1* Muponrobos A. A2, Exumosa U. A.®

! Canxr-TletepOyprekuil rocy1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CankT-TleTepOypr
2300noruueckuit Uuctutyt PAH, naGopaTopys 10 M3yYeHHUIO Napa3sUTHYECKUX YepPBEii n npoTucToB, CaHKT-
[MetepOypr

3 MockoBckuii rocynapcTeHHbIN yHuBepcuteT uM. M. B. JlomoHocoBa, Mocksa

* e-mail: anastasiachikhun@gmail.com

Tonoxa6epusie Mostrockd  Nudibranchia — 3BOMIOIMOHHO TPOJABUHYTasl TPYIIa MOPCKHX OPIOXOHOTHX
MOJUTIOCKOB, HacumThiBatomas Oonee 4000 BumoB. KpaitHe wuHTEepecHONW OCOOEHHOCTHIO HEKOTOPBIX CEMEHCTB
TOJIO’Ka0CPHBIX MOJITIOCKOB SIBISAETCS CIIOCOOHOCTH K KICNTOKHHIWH, T. €. OTOOPY M HCIIOIb30BAaHHUIO CTPEKATEIHHBIX
Karcyll MX 00bEeKTOB IHMTaHUs — pa3HooOpasHeix Cnidaria. OtoGpaHHble Karcyibl (KIENTOKHHIB) HAKAIUIMBAKOTCS B
0COOBIX CTPYKTypax (KHHIOCAKax) Ha BEPIINHAX CIIMHHBIX BBIPOCTOB MOJUTIOCKOB — IIE€paT, WM mamwul. HecMoTpst Ha
TO, YTO 3TOT NPOIIECC OBLT OTKPHIT B cepeanHe XIX Beka, JaHHBIE IO 0OIIEMY CTPOCHHIO KHUI0CAKA IIPOTHBOPEUHBEIL, &
JMHAMHKA IPoLiecca U OCOOEHHOCTH YIbTPACTPYKTYPbI KHHIOCAKOB OCTAIOTCS C1a00 N3yUCHHBIMH.

Llenpto Hartreit paboTh GBUTO H3YUCHHE AHATOMHH U YIBTPACTPYKTYphl Kuumocaka Coryphella verrucosa (M. Sars,
1829). [auHblii BUI XapaKTepH3yeTCs KpaWHE IMIHPOKHAM CICKTPOM TMHUTAHHS, B KOTOPBI BXOIST THAPOUIHBIC H
ciuoUIHbIE KUIIEYHONOJIOCTHBIE, UMEIOLINE TPUHIUITNAIBHO Pa3HbIil HA0Op CTPEKATEeNbHBIX Karcyi. OTphIBOYHbIC
HCCJIEJOBAaHMs CTPOSHHSI KHU/I0CAKOB 3TOr0 00BhEKTa CBUAETENBCTBYIOT B I0JIb3Y KpalHe crielin(UuHOro 0TO0pa MMEHHO
TEX THIIOB HEMATOLUCT, KOTOPBIE SIBISIFOTCS OOLIMMU AJIsl BceX BHIOB jkepTB. OJHAKO, MPOILIECC CENEKLHH U 0TOOpa
HEMaTOLMCT Ha Pa3HBIX CTAAUAX IIMTAHUS OCTaeTCs HE M3y4eHHBIM. KpoMme Toro, JaHHbIE 10 KOJIMYECTBY U MOP(HOIOTUU
caMHX KHHJOCAKOB KpaifHe NpoTuBopedwBbl. [ m3ydeHus oOmed MOp(hOoJOruu M yJIbTPAcTPyKTyphl HAMH OBII
IIPUMEHEH MINPOKHH CIIEKTP METOJOB, BKIIIOYAIOIINII CBETOBYI0 MHUKPOCKOIHIO, TPAHCMHUCCHOHHYIO ¥ CKaHHPYIOIIYTO
JIEKTPOHHYIO MUKPOCKOIINH, KOH(OKAIBHYIO JTa3epHYI0 MUKPOCKOIIHNIO.

CHapyXH 1epaTa IOKpBITa MHAAEPMUCOM C OCTPOBKAMHU PECHHUEK, B KIETKaX KOTOPOTO B OOMIMH COJEpPIKATCS
BaKyoJIl C XHUTHHOBBIMH BepeTeHaMHu. KHupocak pacrornaraeTcs Ha BEpIIMHE LEpaThl W IIPEACTaBIseT COOOH
MIPOAOJDKEHNE THIIEBAPUTEIHHOMN JKesle3bl, OKPY>KEHHOE MOIIHBIMU CIOSMHU KOJIBIIEBOM M MPOAOJIBHONW MYCKYyJIaTyphI.
OH moxpasjensercss Ha TPU YETKUE 30HBI, pa3jiMyaroliuecs 1o (QyHKIMSM: 30HA CQHUHKTEpa, 30Ha KHUAOG(AroB u
anuKanpHas 30Ha. IIpocBeT KHUAOCAaka 3alOJHEH 3JICKTPOHHO-TIOTHBIM BELIECTBOM, MPUPOAY KOTOPOTO MPEACTOUT
yCTaHOBHTh. B 30He cuHKTepa MMeeTcsi MBIIIEYHOE KOJbIIO M KaHall, KOTOPBIA MOKPBIT PECHUYHBIM JIUTEIHEM. B
pocBeTe CHUHKTEpA PacloiararoTcsl He TOJIBKO KIIETKH, COAepIKallie HEMATOIMCThI, HO U OT/ENbHbIE HEMAaTOLUCTHI B
CaMOM PECHHYHOM KaHaje. DIHUTENUi 30HbI KHUI0(AroB COAEPKHUT KPYIHbIE HEPECHUUHbIE KiIeTKH (kHumodarn), B
IIUTOIIIa3Me KOTOPBIX HAXOJATCS KIETTOKHUIBL. B 3T0i 30HE OTYETIIMBO BUHEI HEPBHbIE BOJOKHA. HepBHBIC 251eMEeHTHI
B TaNJUIE OPTaHM30BaHbl B BHJIE CeTH. MHTEpCTHUIMANBHBIX KIETOK, XapaKTEpPHBIX IS KHUIOCAKOB APYTHX BHJIOB
royio’kabepHBIX MOJUTIOCKOB, OOHapy>keHO He Obu10. Ha camoii BepmiHe anukaibHON 30HBI KHHJIOCAKa BHICTPEIMBIICH
HanwiIbl 00pa3yeTcss BpeMEHHBIH pa3pbiB B BUIE BOPOHKH — KHUJIOMOP. [lanbHelne necieioBaHus, MpoBOANMBIE B
5TOM HallpaBJIEHHUH, ITO3BOJIAT MIPOJIUTH CBET Ha HBOJIIOLHIO Mporecca 0TOOpa CTPEeKaTeNbHBIX KAICyJl M MEXaHU3M WX
CeJIeKIIHN.

General and microscopic cnidosac anatomy of Coryphella verrucosa (M. Sars, 1829)
(Gastropoda: Nudibranchia)
Chikhun A.**, Mirolubov A.?, Ekimova I.2

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

2 Zoological Institute RAS, The Laboratory of Parasitic Worms and Protists, Saint Petersburg
3 Lomonosov Moscow State University, Moscow

* e-mail: anastasiachikhun@gmail.com

Nudibranch mollusks are an evolutionarily advanced group of marine gastropods with more than 4,000 species. A
fascinating feature of some families of nudibranch mollusks is kleptocnidy, i.e. the acquisition and use of nematocysts of
their prey — a variety of Cnidaria. Acquired nematocysts are stored in muscular bundles — cnidosacs. Data on the general
structure of cnidosacs are contradictory, and such aspects as the acquisition process and the ultrastructure of cnidosacs
remain poorly studied. The aim of our work was to study the cnidosac anatomy and ultrastructure of Coryphella verrucosa
(M. Sars, 1829).
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Ocobennoctu B3anmoneiicTBus Sacculina pilosella (Cirripedia: Rhizocephala)

¢ HEPBHO cUCTEMOM X03sIMHA

Jlaueyzoea A. ,ZZ.l*, Huiomkun C. A, Jlanwun H. E.*, Apbysosa H. AL Hecmepenxo M. Al
Muponio6os A. A2

! Cankr-TletepOyprekuii rocy1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CankT-TleTepOypr
2300noruyeckuii uHCTUTYT PAH, M1a60paTopus N0 U3y4eHUIO NAPasUTHIECKUX YepBeil H POTHCTOB, CaHKT-
[MetepOypr

* e-mail: reinhardtlennon@gmail.com

Kopueronoele paku, win Rhizocephala— rpynma BBICOKO CHEHHMATM3UPOBAHHBIX TMAPa3sUTOB IPYTHX
pakooOpasubix. [lepeiins k mapasuTuueckoMy 00pasy KU3HH, MPEACTABUTENHN JAHHOTO TAKCOHA YTPATHIN MPAKTHICCKH
BCE YEPTHI, MPUCYIIHE UX CBOOOAHOXUBYILMM POJCTBCHHHKAM. Teno B3pOcioil caMKu He HACIEYIOT HUKAKAX CHCTEM
OpraHoB, MPUHAMJIEKAIIUX MPEABIAYICH CTaquu KU3HEHHOTO LUKJIA; OHO IojpaslelsieTcs Ha IBe (yHKIHMOHAJIbHBIC
YaCTU: HHTEPHY, NPEICTABIIIIONIYIO COO0H CHCTEMY CTOJIOHOB, PAcCIOIOKEHHBIX B TeMOJIMM(e X035MHa, ¥ 9KCTEPHY —
PENPONYKTHBHOE TEJIO, HAXOAIIeecs BO BHELIHEH Cpeie H CBA3aHHOE ¢ HHTEPHOI CTEOCIBKOM.

Onnoil w3 Hamboiee HWHTEepecHBIX oOiacteld B W3ydeHHMH npencraButerneil Rhizocephala ssmsrores ux
B3aMMOOTHOIICHNUA ¢ Xo3seBamu (B OompimHCTBe — Decapoda). Iapasut Oeper moa KOHTPOJIb NMPAKTUYECKH BCE
ACTIEKTHI KM3HU XO35WHA: JTMHOYHBIA HUKI, (U3H0IOTHIO, oBeaeHre. Rhizocephala BiusioT Ha penpoaykimo xo3seB
(cTepunusanus) U UX pacmpocTpaHeHne (MUTPAIMHU B MecTa ¢ Gosree MOAXOSIICH TS Tapa3uTa COICHOCTHIO).

Brarogapst ueMy KOPHETOJIOBBIM PaKaM YAAeTCsl JOCTHYb BCEro 3Toro? Mbl CUHTaeM, 4TO BaXKHEUIIIHM aCTIIeKTOM
B 9THX Mapa3UT-XO3SHHHBIX OTHOIICHHUSIX SBJISCTCS B3AUMOICHCTBIE C HEPBHOM TKAaHBIO X035HHA. PaHHee caifThl TAaKOro
B3aMMO/ICHCTBHS OBUIN HalIeHbI y TipencTaBuTesei ceM. Peltogastridae u Peltogasterellidae.

B pamkax Hacrosimieii paboThl MBI PEIIMIN YACIUTh BHUIMaHUe 0ojiee MOAPOOHON XapaKTepUCTHKE MOP(OIOTUH
caliTOB KOHTAaKTa KOPHETOJOBBIX PaKOB C HEpPBHOH cucremoit xo3smua. Ha mpumepe Sacculina pilosella (cem.
Sacculinidae) 6p10 MOKa3aHO, YTO CTOJOHBI apa3UTa MPOHHUKAIOT HEMOCPENCTBEHHO BHYTPh raHIINs kpaba Pugettia
quadridens. Taxxe ObUIO BBIIBICHO, YTO CTOJIOHBI MOTYT PACIIONATaThCs BHYTPU KOMUCCYD M HEPBHBIX CTBOJIOB X035HHA
U TPOOJDKAThCS BHYTPU HHUX HA JOCTAaTOYHO OGoJbluue paccTosHus. CTOJIOHBI MOTYT HAXOAUTHCS Kak Ha mepuepuy,
TaKk W B IEHTPE TaHTJIHOHAPHOW Macchl. HEeKOTOpBIE CTOJIOHBI, HaXOAAIIWecs Ha Nepu(epHu TaHrus, GOPMHUPYIOT
0cO0BIe CTPYKTYPbl — OOKaJOBHIHBIC OPTaHBI.

BokanoBuaHbIE OpraHbl — 3TO 4YallIemoJ00Hble 00pa30BaHHs, B YIJyOJCHHH KOTOPBIX pPAaCIOIaracTcst
CTONOYATHIA dnuTEeNHiA. BeposaTHO, HMEHHO B 3TOM MECTE MPOMCXOJUT BBIACICHUEC TEX WIIH HHBIX HEUPOAKTHBHBIX
COEIMHEHUI B TaHTIMH X035MHA. BHyTpH 60KaIOBHIHOTO OpraHa MPOUCXOAUT JOKaJIbHOE W3MEHEHNE HEPBHON TKaHU
XO3SIMHA.

Kytukyna Sacculina pilosella otnuuaercst ot TakoBo# y Apyrux MpeAcTaBUTENEH KOPHETOIOBBIX pakoB. Kpome
TOT0, €€ CTPOCHHE PA3JIUYHO y CTOJIOHOB, KOTOPBIE HE KOHTAKTUPYIOT C HEPBHOM CHCTEMOM, M Y CTOJIOHOB, HAXOJISAIIHXCS
BHYTpH HepBHOH TkaHu. OOpaboTKa aHTHTEIaMH K CEPOTOHMHY MOKa3aja, 4TO IO XOJy CTOJIOHA Mapasurta BHYTPU
TaHIJIMSL XO35IMHA PACIIONaraloTcsi CEpOTOHMH-COICPIKALINEe CTPYKTYpBI, MPUPOJa KOTOPBIX 0 KOHIA He sicHa. Mbl
npenroaraeM, YTo CEpPOTOHHUH SIBISIETCS OTHUM U3 METUATOPOB, KOTOPHIMU KOPHETOJIOBBIE PAKH 0OECIICUHBAIOT CBOETO
XO035IMHa, BCJICACTBUE YEro M HAOIIOJAOTCS M3MCHEHHMS B MX [TOBEICHUH (HAIIPUMED, CHIKEHHE YPOBHS arpecCHn).

Hccredosanue svinonneno npu noodepoicke epanma PODOH Ne 18-34-00727.

Peculiarities of the interaction of Sacculina pilosella (Rhizocephala: Sacculinidae)
with the nervous system of the host
Lianguzova A. D.**, Ilyutkin S. A.%, Lapshin N. E.%, Arbuzova N. A.%, Nesterenko M. A!, Miroliubov A. A.?

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute RAS, laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: reinhardtlennon@gmail.com

The study of the interactions between Sacculina pilosella (Crustacea: Rhizocephala) and its host’s nervous system

paves the way to understanding the mechanisms of the parasite impact on the host. Parasite rootlets penetrate the ganglion
and form specific sites of interaction — goblet-shaped organs which have been studied in this work.
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Jlmamnkn Nymphon grossipes: B3rasig m3nyTpu (Chelicerata: Pycnogonida)
Anexceesa H. B.**, lemuooes JI. A.2

! Canxr-TletepOyprekuil rocynapcTBeHHbIH yHUBEpCUTET, Kadeapa 30010ruu 6ecro3BoHouHbIX, CankT-TleTepOypr

2 Cankr-TletepOyprekuii nonurexuudeckuil yausepcuret Iletpa Benukoro, kadenpa ¢pusuku TBepaoro Tena, CaHKT-
[MetepOypr

* e-mail: nina.alexeyeva.spp@gmail.com

[MukHOTOHUABI — 3TO (UIOTCHETHYECKH 000coONeHHass TpyIa MOPCKHUX XEJIHLEPOBBIX, POACTBEHHAS
ocranpubM Euchelicerata. Kak mpaBuito, u3 stiilia y MHKHOTOHH BEIXOJUT 0a30BbIN YETHIPEXCEIMEHTHBIN TPOTOHUM(OH
(BYII), akTHBHO MHUTAIOIIUICI, OONATAIONINA X000TKOM, Xenupopamu, ¥ IBYMS MapaMH JIHYUHOYHBIX HOT. Y psna
ITUKHOTOHUJT HEOTHOKPATHO MPOUCXOANT HepexoA K senurorpoduu. HenszBecTHO, Kakne 0COOCHHOCTH OpPTraHH3ALUH
HUMEIOTCS y TOAOOHBIX JTMINHOK.

Cammer Nymphon grossipes ¢ nuanakamu cobpansl B okpectHocTsx 0. Cpennnii (benmoe mope, Kanmamakiickast
ry0a). JInunHKY aHeCTe3nPOBaHKI M 00PaOOTAHBI IO CTAHAAPTHBIM IIPOTOKOIAM JJISI CBETOBONH MUKPOCKOITHH.

JInuunka N. grossipes 3ametHo kpynaee BUIL, qmuna tena gocturaet 500 mxm. [Tomumo xapaktepHbix ast BUIT
MPUIATKOB UMEIOTCS OYKH NepBoi mapsl xoaHbIX HOT (XH1). Teno BKiIroUaeT mecTb NOCTOKYJIAPHBIX CETMEHTOB, ITyCTh
MOCIEHNE JBa €ll¢ U HE MMEIOT MPHUIATKOB, HO MX TaHITHU yke cdopmupoBanbl. Jlnunuku N. grossipes BHeuiHe
HaniomuHatoT BUII, omHako MMu yxe He SBISIOTCS, 0003HaYeHbl HAMU Kak NpoToHMM(poH-nonooOHbie (ITI1JT). Onu B
otinruue oT BUIl He mOKUAaKOT caMila, a OCTAIOTCS HAa HEM OYEHb JIOJITO, TOYTH BeCh aHaMop(ho3.

Cronb pasHoo6pasusiii y BITY xenesuctsriii ammapar y I[IITJT N. grossipes moaudurmposan. JXesesbl Xx000TKa
NPSAAWIBHBIC JKENe3bl THUMEPTPOGHPOBAHbI, JKele3bl KICHIHEH OTCYTCTBYIOT. MBI IosiaraeMm, 4TO K 3TOMY IIpHBEI
MaJIOTIOJBIKHBIA 00pa3 KU3HU | JICUTOTPO(HBINA THII TUTAHUS.

IMuimeBapuTensHas cUCTEMa 3aMKHYTas, MMEETCA TONBKO MEpedHss W cpedHss Kumka. llepenHss Kumika
CHa0)XeHa LENWIHGHBIM alnapaToM, YTO YAWBUTEJIBHO IS HEMHUTAIOIIMXCS HEpPOpanbHO AWIMHOK. CpenHss KHUIIKa
BKJIFOYaET MEIIKOBHIHbIA IIEHTPaTbHBIA KaHal, TUBEPTHKYJIBI Xenudop u XH1. PasButne IuBEpTHUKYIT NPOUCXOIHT C
3a7iep’KKOH. B KiteTkax cpemHel KHIIKHM COCPEIOTOUCH 3arac JKeNTKa, 32 CYeT KOTOpOoro OyJeT MpoTeKaTh JAabHeiinee
paseutue. HepBrast cucrema y N. grossipes 6ojiee mpoABHHYTasI, YTO BRIPAXKACTCSI B HANMUYKK Hetipomepos XH2-3, rorma
kak y BUII OproniHast HepBHas Lenoyka 3akanunBaercs Heiipomepom XH1. Takxe y II1J] yxe umeercst oOe mapsl rias,
torga kak y BUIT — toneko oxna mapa. [lonocts Tema y N. grossipes oTcyTCTByeT, 3aHsATa OTPOMHOM CpeIHEH KUIIKOH,
y BbUII HanpoTHB NPOCTPAaHCTBO MEXAY BHYTPEHHUMU OpraHaMH U CTEHKOH Tejla BBIPaKEHO.

Taxum o6pazom, y ITI1J] umeercs 1esblii CeKTp agantannii, OObICHIIOIMICS TPEUMYIIECTBEHHO CrelU(pHUKOi
nx oOpasa *Ku3HH. VX MOHNMaHNe KOHKPETH3HPYeT HadajbHbIe 3Tansl popMupoBanust temurorpodun y Chelicerata. ITo
BCEH BHIMMOCTH, TIEPEX0] K JIEIUTOTPO(GHH MPOUCXOIUT MOCTENIEHHO, IIPUBO/IS B PE3yJbTaTe K SMOPHOHN3AINH, YTO
MbI HaOmromaeM y Euchelicerata.

Hccnedosanue noodepoicano epanmom PODU (npoexm Ne 18-34-00611) u evinonneno na Oaze pecypchvix
yeumpog CIIOI'Y «Pazsumue MOIEKYIAPHbIX U KIeMOYHbIX mexHonoeuy u «QOQbcepsamopus 3IKOI0SUHECKOT
bezonacHocmuy.

Larva of Nymphon grossipes: inside look (Chelicerata: Pycnogonida)
Alexeeva N.**, Demidov D.?

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Peter the Great St. Petersburg Polytechnic University, Faculty of Physics and Technology, Saint Petersburg
* e-mail: nina.alexeyeva.spp@gmail.com

Lecithotrophy is a common phenomenon in the animal world, particularly in chelicerates. Even pycnogonids, the most

basal branch of Chelicerata, had already transitioned to lecithotrophy. Thus, the study of this phenomenon in sea spiders
may prove extremely valuable for a more general reconstruction of the lecithotrophic lifestyle.
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IIOCTEPHBIE J]OKJIA/IbI
OKOJIOI'HA

MeTtoauyeckasi TOUHOCTh ¥ BOCTIPOU3BOUMOCTH OEHTOCHBIX HUCCJIE0BAHUM

B npoJuse Beiukas Caama B 2016 u 2019 rr.

Ocunosa JI. I.**, Koxkopun A. U2, Menvruros H. I1.*, [Tumenos T. I1.2, Kyopssxuna A. ut,
Mapeapum A. A, Pamnoecras A. B.A, Deodopos /1. Al benoycosa E. Bl Bbampuna /1. Al
Heebyaose I1. FO.2, Ilemaun A. 5.

IMI'Y um. M. B. JlomoHOCOBa, Kadeapa 300/10rku 6ecrno3BOHOUHbIX, MocKBa
2Ilentp Mopckux uccienopanuit MI'Y, Mocksa

3 MuctutyT npo6nem skonoruu u 3Bomonuu uM. A. H. Ceepuiosa PAH, Mocksa
* e-mail: elkdaria@gmail.com

[Tpu mpoBeeHN MOHUTOPUHIOBBIX HCCIEIOBAHUNH OSHTOCHBIX COOOILECTB BaXKHBIM METOJMYECKUM BOIPOCOM
SIBJISIETCST BO3MOKHOCTH COIIOCTAaBJICHHS! JIAHHBIX, MOJYYEHHBIX pa3HBIMHM HCCIIEIOBATEILCKMMHU Tpynnamu. B xoxe
HOJIeBO# cTyneHdeckoi npaktuk 2019 roga Mbel HMeIH BO3MOXKHOCTh NMPOAHATU3UPOBATH MPOOBI HA TEX XKe TOUYKaXx,
KOTOpBIE OBLTH KCIOJIb30BaHbI B X0/1e MaciiTabHoit OeHrocHoi chemku B 2016 roay (Terekhina et al., 2020). Pe3ynbratst
2016 rona ObUIM HPHHSATHL 32 JTAJOHHBIC, T. K. ONpPEACICHHE B OONBIIMHCTBE CIIy4aeB IMPOH3BOIMIOCH BEIYIINMHU
CIELHATICTaMH [0 IPYIIIAM.

Brixonsr B Mope Ha uccienyeMble cranin ocyuiectsisuiuch Ha HUC «[Ipodeccop 3enkeBua». KonmmuecTBeHHBIC
npoObl OTOMpAIU IpU IIOMOIIM AHOYepHateseii Jles u Ban-Buna ¢ miomansto 3axsara 0,1 M2 B gyx (2019) unu tpex
(2016) moBTOpHOCTSAX Ha Kakmoi craHmuu. O6GpaboTka TPOO MPOU3BOIMIACHE B CTAIMOHAPHOW JlabopaTopuu C
oIpe/ieJICeHUeM )KUBOTHBIX TIPEMMYIIIECTBEHHO /10 BU/Ia H olpeeneHreM cbipoi maccsl 1o 0,01 r.

[Moacyer yucia BBISIBICHHBIX BUIOB B MPo0ax IMoKa3aj, 4To Ha BYX CTAaHIMSAX HaAMH OBUIO BBIIEIEHO, B CPEHEM,
Ha 25,5 BuyioB MeHblue, yeM B 2016 roay. [IpuurnHoi moqoOHOro pe3yabpTaTa OTYaCTH SIBISETCS MEHbLIee YUCiIo pol Ha
KaXIoW craHnuu, no cpaBHeHuro ¢ 2016 ronom. AHanM3 NOJYYEHHBIX pE3yJbTAaTOB IIyTEM COIOCTABICHHS
JOMHUHHPYIOLIAX BHJOB, & TAKXKE METOOM MHOroMepHoro mkanuposanus (MDS) ¢ ucnonb3oBanieM koddhduipenta
Bpes-Keprrcca mokasan BEICOKYHO COINIACOBAHHOCTH PE3YJIBTaTOB JBYX ChEMOK, P aHAM3E BCEr0 MAacCHUBA AaHHBIX
TOYKH OBUTM OTHECEHBI K TeM ke coobmiecTBam, 4to 1 B 2016 rony. Heckospko otiangancs cocraB OeHTOCA HA TOUYKaxX 3-
1-19 u PZ-11 3-1, uto MoxeT ObITh CBSI3aHO ¢ OYPHBIM pa3BUTHEM MOJIOAM Mosutrocka Astarte montagui B 2019 roay. B
TO XK€ BpeMs KIACTEPHBIN aHANU3 C MCIOJb30BaHHEM Mepbl JKakkapa JAEMOHCTPHPYET BBICOKYKO CTENEHb CXOJICTBA
MeXIy co0oi TOYek, mpoaHaam3upoBaHHBIX Hamu B 2019 romy, 49To, MO0 BCel BUIUMOCTH, OOBICHSCTCS BIUSHHEM
paboyero KOJIeKTHBA.

Takum o0pazom, HecMOTpst Ha To, uTo omnpexaeneHue B 2019 roay npou3BoaUIOCH MeHee KBATU(HIINPOBAHHBIM
KOJUIEKTHBOM (XOTSI M C y4eTOM KOHCYyJbTaluid ydacTHHKOB padoT 2016 rosma) M BHAOBBIE CIHCKHM XXMBOTHBIX Ha
craniusx 2019 rona xapakTepu3yrTCsl BHICOKUM CXOJICTBOM, 3TOT (DakTop, a Tak)Ke MEHbIIIee YHCIIO TPod Ha CTaHIIUH,
HE OKa3aJICsl NPEMTCTBUEM JUIS BBIIEJICHHUSI OCHOBHBIX COOOMIECTB. XOTS 3TO U IOBJIEKIO 32 CO00il MOTEpIo eMHUYHO
BCTpeuaronuxcs BuaoB. CylIeCTBEHHBIX M3MEHEHHUI B BUIOBOM COCTaBe 3a TPH roja He MPOM30IILIO, YTO FOBOPHUT O
MEHBIIEM BIMSHHU BPEMEHHOI'O PacIpe/ieNieHUs Ha TOPU3OHTE B 3 T0Jla B CPABHEHHH C POCTPAHCTBEHHBIM.

Accuracy and reproducibility of benthic studies conducted in 2016 and 2019 in Velikaya Salma strait
Osipova D.'*, Kokorin A2, Melnikov N.%, Pimenov T., Kudryavkina A.', Margarit A.*, Ratnovskaya A.%,
Fedorov D.}, Belousova E.%, Batrina D.!, Dgebuadze P.2, Tzetlin A

! Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow

2_LMSU Marine Research Center, Moscow

3 AN. Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, Moscow
* e-mail: elkdaria@gmail.com

Accuracy and reproducibility are essential for benthic studies in the ocean. Two benthic samplings (conducted in

2016 and 2019) were compared. The results obtained show that there was no major change in benthic community
structure, which indicates a lesser significance of the temporary difference, in comparison with the spatial one.
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Pa3noo0pa3ne MUKpoCKONIMYeCKUX TPUOOB, KOJIOHM3ATOPOB IPeBeCHHBI, B APDKTHKe
(Ha npumepe apx. Hlnuuodepren)
Jlykuna E. Y* Hnviowun B. A2

! Canxr-TletepOyprekuil rocynapcTBeHHbIH yHUBEpcUTeT, Kadeapa 6otanuku, Cankr-TleTep6ypr
2 Borannueckuit uactutyt um. B. JI. Komaposa PAH, Cankt-IleTep6ypr
* e-mail: elizavetal21999@mail.ru

MHUKpOCKOITMYECKHE TPUObI COCTABJIAIOT 3HAYUTEIbHYIO YacTh OMOpa3HO0Opa3uss ApPKTHYECKOrO PETHOHa U
UTPAIOT OTPOMHYIO POJIb B DYHKIIMOHUPOBAHUH €0 SKOCHCTEM. MUKPOMHUIIETHI SIBIISTIOTCS KOJIOHU3ATOPAaMH Pa3IHYHBIX
cyocrpatoB B ApkTHke. OcoOBIM acHEKTOM HCCIIEIOBaHMHN SIBISIETCS pa3BUTHE MHUKPOCKOINHMYECKHX TIpHOOB Ha
IpeBecHBIX cyOcTparax. HamMu OBUIM TPOBEOCHBI HCCIEHOBAHHUS KOMILIEKCOB MHKPOMHIICTOB, BBIICICHHBIX U3
npeBecuHslI (1) mraBHUKA (2) CTPOUTENBEHBIX MaTEPHAIIOB.

Lenpio HAIIETO WMCCIENOBAHUS SBISUIOCH M3YYCHHE KOMIUICKCOB MHKPOCKOIMHYECKHX TPHOOB Ha JPEBECHBIX
cyOcTpaTax B ApPKTHYECKHX pPErHOHax Ha mpuMmepe Apxunenara llImunbepreH u ompeneneHHe WX agaNnTaIliOHHOTO
MOTEHIMajda K YCJIOBHUSAM BBICOKOM ApKTHKH. B 3amadm paOoOTB BXOOWIO WCCIIEJOBaHHE BHUIOBOTO COCTaBa
MHKPOCKOTIMIECKUX TPHOOB W M3y4deHHE (EPMEHTATUBHON AKTHBHOCTH BBIJCIICHHBIX MHKPOMHIIETOB (aMHJIa3HOH,
LIEJUTI0NIA3HOM, TUTHUHOJIUTUYECKOM).

OO0pa3upl IpeBecHHbI Il MUKOJIOTHYECKOTO UCCIEeI0BaHUs ObUIM cOOpaHbl B XO/€ IKCIEAUIIMOHHBIX paboT Ha
apxunenare [numbepren B paiione moc. bapennOoypr u I'pymant B Teuenue jetHux ce3oHoB 2017-2019 rr. s
J1a00paTOPHBIX MCCICAOBaHUI OBLIIO 0TOOpaHO 29 00pa3ioB ApeBecuHbl. [ BRIACICHHS MUKPOCKOIUYECKUX TPHOOB
OBUTH HCIOJIb30BaHBI CleAyIomme cpeipl: cpena Yameka, cpema Yameka ¢ 5,5 % NaCl u MuHepanbHas cpena ¢
netroio3oi. Mukybarus npoBoawiack npu temmneparypax 3—5 °C u 20-22 °C. [lasiee KOJOHUU MOJCYUTHIBAIUACH U
BBIICISUTNCE B YUCTYIO KyJbTypy. OTpeneneHne MHUKPOCKONMYECKHMX TPHOOB TPOBOIIIIOCE HAa OCHOBaHHU
KyJNbTypalbHO-MOP(MOJIOTHYSCKIX W MOJEKYJSIPHBIX MeTonoB. Jnms wu3ydeHHs (EepMEHTAaTUBHOW aKTUBHOCTH
MHKPOMHIIETOB HCIIOIH30BAJICH CIICIAAIBEHBIC COOTBETCTBYIOIIHE CPEIBI.

B pe3ynpTaTe mpoBeNEeHHBIX HCCICHOBAHMA OBIIO MOIYYeHO 856 KOIOHMI, BCETO OBLIO BBINEIECHO 92 YHCTHIX
KyJIbTyp MHKPOCKONMYeCKHX TpuOoB. IlomydeHHBIe W30MATHI OBUIM WACHTU(QHUIUPOBAaHBI Kak 36 BHUIOB
MHUKPOCKOTHYeCKUX rpuboB. JJomunuposaiu Buasl Pseudogymnoascus pannorum, Penicillium lanosum, Cladosporium
herbarum. HauGomnbiiee uncio BHIOB OTHOCHIOCH K poxy Penicillium, kortopsiit 6su1 mpencraBieH 9 Bumamu.
OcTtanbHble POABI HaCUUTHIBAIM 1O 1-2 Bupa. Hanmnuue amuina3sHON akTHBHOCTH OBUIO NMOKa3aHO y 66 % H30IATOB;
JIUTHUHONUTHYECKOH aKTUBHOCTH — Yy 26 % H30JIATOB; LeJUTI0Ia3HOM aKTUBHOCTH — ¥ 49 %U30II4TOB.

Takum 00pa3oM, HaIIM MCCIIETOBAHUS TTOKa3alM HaJUYHE U aKTHBHOE Pa3BUTHE MUKPOCKONHMYECKUX rPUOOB Ha
JpeBecHHEe B APKTHYECKMX perdoHax. bouiblnas yacTe BHJIOBOTO COCTaBa, HECOMHEHHO, SIBJISIETCS aOOpUTEHHOM, M
IOMUHUPYET KaK Ha JAPEBECHHE IUIABHUKA, TaK M B €CTECTBEHHBIX IOYBaX M BOJHOW cpene B paiioHe Illmuideprena,
onHako HekoTopeie Buibl pomoB Alternaria, Cephalotrichum, Exophiala moxHo paccmatpuBarh Kak HHBa3UBHBIE.
[cuxpoTpopHOCTh WITH MKPOKask aMIUIUTYJa TEMIIEPaTyp, IIPH KOTOPHIX BO3MOXKHO Pa3BUTHE JAHHBIX BHJOB, a TAKXKE
uX (pepMEHTATHBHEIN ammapat crocoOCTBOBAIH PAa3BUTHIO JaHHBIX BHIOB MUKPOMHIIETOB Ha JIPEBECHBIX CyOCTpaTax B
YCIIOBUSIX APKTHKH.

Diversity of microfungi of lumber wood colonizers through the example of the Svalbard archipelago
Lukina E. G.**, Iliushin V. A.?

! Saint Petersburg State University, Department of Botany, Saint Petersburg
2 Komarov Botanical Institute of the Russian Academy of Sciences (BIN RAS), Saint Petersburg
* e-mail: elizavetal21999@mail.ru

We have examined the complexes of microfungi on wood substrates of the Arctic region of the Svalbard
archipelago. Isolates from the wood samples were identified by cultural-morphological and molecular methods. Amylase,
ligninolytic and cellulase activity were evaluated. Our studies have shown the presence and active development of
microfungi on the wood of the Arctic region, as well as their adaptations to the Arctic conditions.
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Response of planktonic copepods to salinity change in acute and chronic experiments

Ivankovich Yu. V.*, Martynova D. M.

! Dmitrov Fish-Industry Technological Institute, Moscow Oblast
2 Zoological Institute RAS, White Sea Biological Station “Kartesh”
* e-mail: yuriivankovich@gmail.com

In the White Sea, planktonic copepods of genera Calanus and Pseudocalanus are usually not considered as tolerant
to the water salinity decrease. However, the life cycle of these species includes active feeding during the spring ice
melting, when a large part of their food sources is concentrated in the upper water layer characterized by salinity less than
20 psu. In order to study if these copepods can use food-rich freshened water layers to get enough energy for growth and
reproduction, a series of pilot experiments have been performed in 2019, including chronic and acute ones. The copepod
mortality has been analyzed at 25 psu (control), 18 psu and 15 psu (experiment). The experiments have been performed
at 4 °C and 1 % PAR (twilight zone). Three different experimental schemes have been applied: (no. 1) gradual dilution
from 25 psu down to 18/15 psu during five days; (no. 2) gradual dilution from 25 psu down to 18/15 psu at Oh, 1h, 3h,
6h, and 12h (checking at Oh, 1h, 3h, 6h, 12h, and 24h); (no. 3) acute dilution from 25 psu down to 18/15 psu at Oh,
checking at Oh, 1h, 3h, 6h, 12h, and 24h. Surprisingly, both species stood the salinity decrease with minor mortality rates
ranging from 0 up to 1.1 = 0.2 % in short-term 24-h experiments (nos. 2, 3). The mortality rate was the highest after 6
days of gradual water freshening down to 15 psu (12.1 + 1.8 %), while the mortality rate was half as much in control vials
(25 psu) and at 18 psu (6.4+0.6 % and 6.9 + 0.5 %, respectively). The question of handling effect in long-term
experiments thus remains open. The data obtained allowed us to develop adjusted experimental scheme in order to search
for the mechanism(s) of salinity tolerance in these copepods.

The study is supported by the ongoing Basic Research Program of the Russian Academy of Sciences “Dynamics
of structure and functioning of the ecosystems of the White Sea and adjacent Arctic seas” (registration no. AAAA-A19-
119022690122-5).
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CyTo4yHasi AMHAMHMKA BEPTHKAJIBbHOTO pacnpeaeeHns 300IUIAHKTOHA 03. MoruibHoe
(0. Kuabaun, bapenueBo mope)
Ipomosa A. 1.*, Cmoeos U. A., Mosuan E. A., Cmpenxos I1. I1.

Cankr-IlerepOyprekuii ToCyAapCTBEHHBIN YHUBEPCUTET, Kadenpa rugpoduonornu u nxtuonoruu, Cankt-IlerepOypr
* e-mail: cyan.hcn@gmail.com

O3epo MorumpHOe — 3TO YHUKAJIBHBI MEPOMHUKTHYECKHH BOJOCM, PACIOJNIOKEHHBIH Ha ocTpoBe KuumbauH
(bapenneBo mope). PaGoTbl mo ero u3ydeHHIO MPOBOASATCS yKe Oosee cTa JeT M OblIM MpoxoypkeHbl Hamu B 2018—
2019 rr. BO Bpems coBMeCTHOW KoMIuiekcHO# skcnenuiuun MI'Y, MATY u CIIOI'Y npu moanepxke Poccuiickoro
I'eorpaduyeckoro odmecta. B pesynbraTe paHee NpoBEACHHBIX UCCIIEJOBAaHUN OBUIO YCTAHOBJICHO, YTO 300IUIAHKTOH
BOJIM3M MMOBEPXHOCTH MMEET POTATOPHO-KIAJOLEPHBIA COCTaB, B clioe 3—8 METPOB — KOMENOAHO-HEKTOXETHBIH, MpU
MOJIHOM OTCYTCTBHUH IIAHKTOHHBIX OPTaHU3MOB HIDKE CJIOSI «PO30BOI» BOJIbI Ha TIyOHHAX cBbIe 8—9 M.

14-15 wrors 2019 r. Ha neHTpaNBEHON CTaHIMH M-2 OT TOBEPXHOCTH IO CJIOSI «PO30BOM BOIBI» Ha 8 M KaxabIe 3
yaca ObUIH Yepe3 KaKIbIH METp HACOCHBIM METOJIOM cOOpaHBI 72 TpOOBI 300TIAHKTOHA /7Sl OLIEHKN CYTOYHOW TUHAMUKA
300IDTaHKTOHA, a Taoke 50 mpob Ha 6 craHIMAX Ha TpaBep3e oT M-2 K IepeMbIuKe, OTASIAIomei 03epo MormisHoe oT
Kunpaunckoit CajiMbl, Ui OLEHKH MPOCTPAHCTBEHHOTO PACIPECICHHUS IUIAHKTOHHBIX opraHm3MoB. Kaxmas mpoda
nony4ena punsrpanueii 40-50 11 Bob uepes IIaHKTOHHOE cuTo stueeii okoio 100 MM, pukcanus hopmanuaom 10 4 %-
HOW KOHILIEHTpaliu B npobe, 00paboTka nmpoBeaeHa noa OWHOKyJsipoM Mukpomen MC-2-Zoom npu yBenudenun 10—
40 Xx.

Ha cranmmsx ¢ rimy6unamu 12—15 M konu4ecTBO JOMUHUPYIONIMX B IJIAHKTOHE Kormenoa Pseudocalanus acuspes
cocrasmwio 11-38 Teic. 5k3./M° B cioe 3-6 M ¢ MakcuMymaMu Ha r1yOuHax 3 M u 5-6 m. Ha HauGonee yjaaneHHOi oT
MEPEeMbIYKH CTAHIIUK C INTyOMHOW OKOJIO 5 M HauOoblIee KOJMYECTBO MICEBJOKAISHYCOB OBUIO OTMEUEHO Ha IIIyOHHaX
3-4 m (13-14 ThIc. 5k3./M%) IpU HECKONBKO MeHbIIeM Konuyectse (11 Thic. 3k3./M%) B IPUIOHHOM clioe Ha IIyOuHe 5 M.

B TeueHue CyTOK pachpejeiieHHe MIAHKTOHHBIX OEClO3BOHOYHBIX HA CTAaHIUH M-2 ObLIO CXOJHBIM — Ha
riryOmHax 3 u 6 M xommuecTBo P. acuspes 0pu10 MakcuManbHBIM. [Ipu 5ToM HanOobIIIee KOMHMIECTBO PAYKOB B CIIOE 3—
6 M Konebaock B Te4eHHE CYTOK B Aauama3zone ot 13,4-14.0 Teic. 9K3./M° 10 19,2-24,8 ThIC. 5K3./M3, uMest 12-4acoBoii
MEPUO MEXKIY MaKCHMyMaMH. OTH W3MCHEHHS YHUCICHHOCTH, CKOpPEE BCEro, CBSI3aHBI C MPHIMBHO-OTIUBHBIMU
KOJICOaHUSIMHU YPOBHS BOJIbI, KOTOPBIC BBIPAKEHBI M B 03¢pe MOTHUIILHOM.

Paboma svinoanena npu noddepaicke Poccutickozo I'eoepaghuueckozeo obwecmsa, epanm 13/2018-P.

Daily dynamics of vertical distribution of zooplankton of Mogilnoe Lake (Kildin Island, Barents Sea)
Gromova A. D.*, Stogov I. A., Movchan E. A., Strelkov P. P.

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

On 14-15 June 2019 at stations of Mogilnoe Lake with depths of 12—15 m the quantity of Pseudocalanus acuspes
was 11-38 thousand ind./m® in a layer of 3-6 m. At the station with depth about 5 m the greatest number of P. acuspes
was noted at depths of 3-4 m (1314 thousand ind./m?) with a slightly smaller amount (11 thousand ind./m?) in the bottom
layer at a depth of 5 m.

During the day, the distribution of plankton invertebrates was similar — at depths between 3 and 6 m, the number
of P. acuspes was maximal. At the same time the largest number of copepods in the layer 3—6 m fluctuated during the
day in the range from 13.4-14.0 to 19.2—24.8 thousand ind./m?, having a 12-hour period between maxima. These changes
in numbers are likely due to tidal water level fluctuations, which are also pronounced in Mogilnoe Lake.
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H3ydeHne cTpyKTYpbI JTUTOPATBbHBIX coo0mecTB SApHbimHoil 1 JlanbHe3eseHenko ryd
bapenueBa mopst
bynasunosa B. U * Yumunosa A. A, Iromuna A. B.?

!YacTHoe 0611e06pa3oBaTeIbHOE YUpEKIEHHE OOIIEro U JONONHUTENLHOr0 00pasoBanus «JlabopaTopus
HENpephIBHOTO MaTeMaTHuecKoro oopazoBanus», mioniaaka buoTomn, Cankr-IlerepOypr
2300noruueckuii uactutyT PAH, 1aGopatopus napasutuueckux uepseil u npotuctos, Cankt-IletepOypr
* e-mail: v.bulavinowa@yandex.ru

Ha ceronusiniauii 1eHs BUIOBOE pa3HO00Opasne ruapoOHOHTOB JUTOpaitn bapeHneBa Mops, B 4aCTHOCTH, paiioHa
Oounocrannmn MMBU, onmcaHO HEMOJIHO; HCCIIENOBaHUS BEAYTCS, B OCHOBHOM, B cyOiutopanu. JlaHHBIE MO
JUTOpAIbHEIM coobmiecTBaM B paiione Omoctanmmn HMC MMBU KHI[ PAH «Janpaue 3enenume» ¢ 1948 roma
0000IIeHEI B €AMHCTBEHHOW paboTe [eHenmbTa-SIHOBCKOrO W COaBTOpOB. B paifoHe OHMOCTAaHIIMHM HAaXOAWTCS IBA
3aTHIIHBIX, YACTHIHO W30JMPOBAHHBIX OT OTKPHITOTO MOPA 3aMBa — TyOs! SIpHbIHAs 1 JlanpHe3eneHenkas. Y cloBus
Cpemsl 3/1ECh CHIIBHO OTIMYAIOTCSA OT JINTOPAJH, BBRIXOAAMICH K OTKpBITOMY Mopio. ['pyHT B JlanpHe3eneHenkou ryoe
MIPEACTABIIET COOOM POCCHIND KPYIHBIX BATyHOB H MecOK. JJHO SIpHBIIHOI TyOBI TOKPHITO O0I€e MEIKMMH BayHAMH,
MeXIy KOTOPBIMH — POCCHIITb MEJKOTO TpaBusi M OuToil pakymm. ['y6a [ampHe3eneHenkas IpeacTaBIseT coOOi
CBOEOOPA3HYIO MOJICJIBHYIO 9KOCUCTEMY, OTPAXKAIOLIYIO CYIIECTBOBAHHE JIUTOPATIBLHBIX co001IIecTB MypMaHa B LIEJIOM.

Lenp Hameld paOOTBI COCTABISET HM3YUYCHUE CBSI3M CTPYKTYpPBl JIMTOPAJbHBIX COOOIIECTB SIPHBINIHON |
JlanbHe3eneHenkoi ry0 oT yCiIoBHiA CpeIbl U pacipeieNieHns: JOMUHUPYIONIUX M0 GroMacce BUIOB B Pa3HBIX TOPU3OHTAX
JUTOPAIIH.

J1nst onmcaHust CTPYKTYPBI IUTOPAJIbHBIX COOOIIECTB OBLIO B3STO § cepHii IPoO METOIOM MPOOHBIX IUIOMIAA0K U3
HECKOJIbKUX TOPH30HTOB, BBISBICHHBIX C IOMOIIBIO 3aKJIafKH TpaHCceKT. [IpoBeieHa nmoiHast KoJaudecTBeHHas pa3dopka
po0. B kaxx7om caiite ObUIH B3SATHI MPOOBI BOABI IS aHAJIN3a THAPOXMMHYECKIX XapaKTEPHUCTHK.

B pesynprare Hamed paboThl BBISBICHA 3aBUCHMOCTH CTPYKTYPBI OCHTOCHBIX JIMTOPAIbHBIX COOOIIECTB OT
coneroctr, pH, xapakrepa rpyHTa U npudoiHoCcTH. [IpoBeneH cpaBHUTENbHBINA aHanu3 MaHHBIX 3a 2018 u 2019 rog.
ITocTpoena kapra ropu3oHTOB SpHBIIHON TyObl. IlocTpoeHa mpenmonmaraeMas Tpodudeckas ceTb OEHTOCHBIX
JUTOPAIBHBIX coobmecTB ApHbImHOMN n J{anpHe3eIeHenKOH I'y0 I KaXXI0To U3 CATOB.

The study of the structure of littoral communities of Yarnyshnaya and Dalnezelenetskaya bays
of the Barents Sea
Bulavinova V.**, Untilova A.%, Diumina A.2

' LCME, BioTop, Saint Petersburg
2 Zoological Institute RAS, Laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: v.bulavinowa@yandex.ru

We have studied the dependence of the structure of littoral communities on salinity, pH, ground and exposure. We
tried to establish whether any patterns of dominant species distribution among horizontal zones of the littoral exist. The
map of horizontal dominant species distribution was built for Yarnyshnaya bay. Also we described possible food web of
benthic littoral Yarnyshnaya and Dalnezelenetskaya bays.
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CoobOmecTBa npuodpekHbIX peid Kanganakmckoro 3anusa besioro Mopsi B pasHbIX 0MoTonax
Haomouuii E. B.**, Cmupnosa K. A2 Renenckas A. E.?, Heanos M. B.?, Heanosa T. C.2, Jlaiiye /]. JI.2

! Canxr-TletepOyprekuil rocynapcTBeHHbIN yHUBEpCUTET, Kadeapa IpukiaaHoi skonoruy, CankT-IletepOypr
2 Cankr-TleTepOyprekuii rocy 1apcTBEHHBIN YHUBEPCUTET, Kadeapa NXTHOI0ruK U Tuapoouostorun, Cankr-ITetepOypr
* e-mail: katya_nadtochii@mail.ru

JlanHast paboTa HanpaBJieHa Ha H3yUeHHE COOOIIECTB PhIO B Pa3IMYHBIX IPHOPEKHBIX MecTooOnTaHusIX. [loneBble
pabotsl npoBoawiKck B KannanakmickoM 3anuse bemoro mopst nerom 2019 r. (utons u aBryct) Ha 11 cranumsx. s
Ka)XJOH CTaHIUH MyTeM HaJBOJHBIX M IOABOIHBIX HAOIOACHUH OINPEAEIsIN MPUOOHHOCTD, YKIOH JHA, TUI I'PYyHTa,
COCTaB M IUNIOTHOCTH TMOJIBOTHOW pacTUTENHHOCTH. Ha OCHOBaHMY 3THX JaHHBIX OBUIH BBIAETCHHI 4 Thma Onortomos: (1)
3apOoCiH 30CTEpPHI Ha MECUYaHOM TpyHTE; (2) 3apOCii 30CTephl Ha MINCTO-TIECYaHOM TpyHTE; (3) 3apocnu pyKOHIOB Ha
KaMeHHCTOM TpyHTe; (4) ckanbl. JIoB pe1d mpoBoamics HabopoMm u3 4 jxabepHBIX ceTel ¢ pazMepoM staen oT 16 mo 40 M.
YV MaccoBBIX BHOB H3MEPSIIN JIUHY Tella, ONPEACIISUIN 101 ¥ BO3pAacT.

Bcero 6puto m3ydeno 1470 sx3eMIurapoB pwiO, mpuHamrexammx 18 Bumam m 11 cemeiictBam. Yame Bcero
BCTpeualiuch eBporneiickas HaBara Eleginus nawaga (510 sk3.), eBporneiickuii kepuax Myoxocephalus scorpius (379 ax3.)
U aTnantudeckas tpecka Gadus morhua (225 3k3.). Yi10B Ha eMHHIYY TIPOMBICTIOBOTO YCHITHS B aBrycTe ObLT B 1,7 pa3
BBIIIIE, YEM B MIOHE, YTO, [10-BUAUMOMY, OOBsICHSETCS Oojiee aKTUBHBIM IOBEICHHEM DPHIO B MEPUOA Harynia mepen
npeacrosineii 3uMoBKoit. PacueT nunekca IllenHoHa mokasan, 4To HauOOJbIEe BUOBOC Pa3HOOOpa3He OTMEUYACTCS B
3apoCisiX 30CTephl Ha MIUCTOM TpyHTe (1,92), a HauMeHbIiee — B cKainbHOM Ouortomne (1,28). IlomydeHHbIC AaHHBIC
MO3BOJISIIOT ClIeNIaTh BBIBOA O TOM, YTO paclpeleieHHue phl0 B MPUOPEIKHOH 30HE B JIETHEE BPEMs XapaKTepH3yeTcs
CYIIECTBEHHON HEOJHOPOXHOCTHIO: OONBIIOE KOIWYECTBO MOABOMHON PACTHTEIBHOCTH M HEOJHOPOIHBIH penbed
CIOCOOCTBYIOT BBICOKOH IF€TE€POTCHHOCTH CPEbl OOMTaHMS, YTO MPUBIIEKACT OOJbIIEe KOJINIECTBO OECIIO3BOHOYHBIX H
HEeOONBIIHX PHIO (B IEPBYIO OYEPEIh TPEXUTIION KOJIOIIKH) — OCHOBHBIX KOPMOBBIX OOBEKTOB MPUOPEIKHBIX PBIO.

Ilpoexm ewvinonusiemcsa npu noooepoicke epanma PODH 18-04-01052A «Tpexuenaa ronrowka Gasterosteus
aculeatus xax ceazyrowee 36eH0 mexncdy coobuecmeamu OMKPLIMO20 Mops u npubpescva bernoeo mopay.

Coastal fish assemblages in different biotopes of Kandalaksha Bay, White Sea
Nadtochii E.**, Smirnova K.2, Zelenskaia A.?, lvanov M., lvanova T.2, Lajus D.2

1 Saint Petersburg State University, Department of Applied Ecology, Saint Petersburg
2 Saint Petersburg State University, Department of Ichthyology and Hydrobiology, Saint Petersburg
* e-mail: katya_nadtochii@mail.ru

This study aims to investigate assemblages of coastal fishes in the Kandalaksha Bay, White Sea and in different

habitats. Surveys took place in June and August 2019 and results have shown heterogeneity in fish community distribution
patterns.
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IMuranue Beaomopckoii cenbau (Clupea pallasi marisalbi) B meTnuii mepuon
Cmupnosa K. A.*, Haomouuii E. B., 3enencrasn A. E., lemuyk A. C., Hsanosa T. C., Usanos M. B.,
Jlatye J]. JI.

Cankr-IlerepOyprekuii rocyaapcTBEHHBIN YHUBEPCUTET, Kadenpa ruapoduonorun u uxruonorun, Cankr-IlerepOypr
* e-mail: katzoukimail@gmail.com

Bbenomopckast cenvap (Clupea pallasii marisalbi) — maccoBeiii nmenarudeckuit Buj, BeTpedaromuiics B benom
MOpe W Npwierarommx paiionax bapenueBa. Byayunm omHuM u3 HeMHOruwx IuiankrodaroB bemoro mopsi, oHa nmeer
OTPOMHOE 3HAUCHHUE JJIsl SKOCUCTEMBI, IToeast INTAHKTOH, 1 00pa3ysi BMECTE C TPEXUIJION KOJIOIIKOI TaKk Ha3bIBaEMYIO
«OCHHYIO TAJHIO» KOCHCTEMBI, Yepe3 KOTOPYIO NMPOMCXOAUT Iepeaada SHEPTruy ¢ HU3IINX TPO(UUECKHX ypOBHEH Ha
6oiee BeIcokue. Llenpio paboThI OBITO CPaBHUTH MMTAHKE CENBIH B JIETHUI IIEPHO]] 32 HIOHB U aBT'YCT, a TAK)KE 0000IINTh
pe3yIbTaThI 32 pa3HbIE TOBIL.

Marepuan mast maHHOM paboTel Obul cobpan B 2015 m 2017-2019 rr. Ha YueOHO-HayunO# 6aze CIIOIY
«bemomopckas» Ha 10 Toukax B pa3NMUIHBIX OHOTOMAX KabepHBIMH ceTsMH ¢ staeeit 16 n 20 MM. Y prId ObUTa M3MepeHa
JUIMHA, B3sTa YeIIys U ONpENCeNICHHs BO3pacTa, ONpelelieH ION, CTaaus 3pelocTH TOHAn, a Takke Bec 0e3
BHyTpeHHOcTe. XKemyaxku Oputn 3admxcupoBaHsl 4 % pactBopoMm dopmansaernaa. OnpenencHue OpraHU3MOB,
COJICPIKAILUXCS B XKEIyIKe, ObLIO OCYILECTBIEHO 10 HAMMEHBIIIEr0 BO3MOXKHOI0 TakcoHa. Beero 0buto obpadorano 137
pu16 B 2019 rony, 61 B 2018, 47 B 2017 u 273 B 2015.

B sxenynkax cenbau ObUTH OOHApPYKEHBI OPraHM3MBI, MPHHAICKAIMEe K 51 TakcoHy. 51 % Macchl IMHIIEBBIX
KOMKOB cocTaBuiti poiosl (28 % — moiisa (Mallotus villosus), Bctpeuennas Tonbko B urone 2019 roza u TOIbKO Ha IBYX
crannusix), 21 % — Euphasiidae, mo 7 % — mnpeacrasurenu TakcoHoB Hyperiidae u Polychaeta, u Bcero 5% —
npencrasutenn otpsima Copepoda. B mrone mo macce momuumpoana moiiea (Mallotus villosus), u mpexctaBuresnu
takcoHoB Hyperiidae u Copepoda.B aBrycre nomuHMpOBana MoJ0Ab Tpexurioi komorku (Gasterosteus aculeatus),
npezcTaBuTenu tTakcoHoB Polychaeta u Euphasiidae. Haubosbiime Maccbl Obutn BCTpedeHsl B Toukax HOmikoBka u ryba
Jlebsxpst (3a cuer MoiiBe B mtoHe 2019, u ry0n1 CenbasHas u SkoBieBa (3a cyeT MOJIOTU KOJIOIIKH B aBrycte). 1o
pe3ynbTaTaM MOXKHO 3aKIIOYHTh, YTO B JICTHHH IEpHON IUIAHKTOHHBIE OPraHM3MBI COCTAaBIISIIOT OTHOCHTEIBHO
HEOOJIBIION MPOLEHT MUK CETBAH, 8 OONBIIYI0 YacTh COCTABIISIOT KPYITHbIE OPTaHU3MBIL, TAKHE KaK MOJIOJb KOJFOLIKH
B aBrycte. [IuTasch MUPOKUM Jnana30HOM OPTraHU3MOB, CEJIb/Ib MOXKET 3(Pp(HEKTUBHO OCYLIECTBIISATh IEPEHOC SHEPTHH B
pe3yJibTaTe CBOMX MUTPALIUM.

Jannas paboma noodepxcana epanmom PH® 19-14-00092 «Ocunas manusy 3KOCUCMEM CEBEPHBIX MOPEIL:
0051208peMennas OUHAMUKA, NONYTIAYUOHHAS CMPYKIMYPA U MpohuiecKue ces3u Maccosvix neiazuyeckux puio benozo u
banmuiickozo mopeiiy, a makoce epanmom POOU Nel8-04-01052 A « Tpexuenas konmowka Gasterosteus aculeatus kax
ceazyouee 36eH0 MeHcoy CooOWecmsamu OmKpbvlmozo Mopa u npubpesxcva Benoco mopsay. Aemopwl evipadcarom
onazodaprocmv aomunucmpayuu YHBE CII6I'Y «Benomopckasy 3a 603MONCHOCHb NPOBEOEHUs. HAYYHOU pabomvl HA
benom mope.

Feeding of the White Sea herring (Clupea pallasii marisalbi) during the summer period
Smirnova K. A.*, Nadtochiy E. V., Zelenskaya A. E., Demchuk A. S., Ivanova T. S., lvanov M. V., Lajus D.L.

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

White Sea herring (Clupea pallasii marisalbi) is a common pelagic species and one of the few plankton feeders of
the White Sea. We compared the diets of herring in 2015 and 2017-2019. A total of 51 taxa has been identified, and over
50 % of organisms by mass were fish.
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JlnHaMHKA YMCJIEHHOCTH TPeXHUIIoii komomkn Gasterosteus aculeatus na nepecTuimmax
Casenves I1. ﬂ.l*, Tlanuyuna B. AL Tenenom-Anosckuii E. A.%, Hearnos M. B.*

! Canxr-TlerepOyprekuii TocynapcTBenHbli YHUBEpCHTET, Kadeapa MXTHONOTHH 1 ruapobuonoruu, Cankr-Iletepbypr
2300noruueckuii Uucruryr PAH, nabopartopus tepuonoruu, Cankt-IletepOypr
* e-mail: ananasovnetl1@gmail.com

Tpexurias komorika Gasterosteus aculeatus — omuna u3 Hanbosice MacCOBBIX BHIOB pei0 B bemom mope.
EsxeromHo B mepBoii monosune jeta G. aculeatus momxoaut B mpUOpEXHYO 30HY Ha HEPeCT, MPH 3TOM 3aTUILIHbIC
aKBaTOPHH C IUIOTHBIMH 3apOC/IMH MOPCKOM TpaBel ZOStera marina siBiasiorcst Hambosiee GIarompUsTHBIME
HEpPECTOBBIMHU yJacTKaMH ISl JAHHOTO BHJIA PIO. B 3TOT KOpOTKMii mepro; BpeMEeHH KOJIOIIKa IpeodiagaeT B CIEKTPax
TMTaHust OoJiee KPYMHBIX BAMOB pbIO, Hanpumep Tpecku Gadus morhua, a Takke Takux IITHI] Kak rarapsl Gavia arctica
u kpoxaimu Mergus serrator. Bo Bpemst mepecta must G. aculeatus xapakrepHa BHYTPHUBHIOBAsS KOHKYPCHIIHS —
YHUCIICHHOCTh PHIO Ha HEPECTIINIIAX, TIO-BUANMOMY, 3HAUNTEIHHO MOXKET IPEBOCXOJUTh INIOTHOCTH THE3A. B 2019 rony
JUISl OLIEHKHW KPaTKOCPOYHOW NMHAMHKH YHCICHHOCTH WM HCCIEJOBAaHHS I'HE3[0OBOTO MOBEACHHS TPEXHIVIOW KOJIOIIKA
G. aculeatus Ha Hepectumumax B Keperckom apxunenare (ry6a Uymna) Hamu Oblla TOCTaBIeHa cepusi HAOIIOMCHHUI C
UCIIONIb30BAaHUEM KaMep MHTEPBAIBHOIN CheMKH. Takke eKeHEAEIbHO MPOBOAMIIACH OLIEHKA YMCIEHHOCTH M MOJIOBOM
CTPYKTYPBHI PBIO C HMCIIOJBb30BaHWEM HEBOJHOTO JoBa. [lo HamMM JaHHBIM, MOJYYEHHBIM C KaMmep, pa3MEIlEeHHBIX B
meJlarudeckoi 30He Ha ynanenuu 200 M OT HEpEeCTOBOrO y4acTka prl0 Ha Bxoje B ry0y CenbisiHas, B Hayalie HEpecTa
KOJIIOIIKM TOAXOAAT K HEepecTWiMIIaM B cocraBe HeOoubmmx (< 50 ocobeif) rpymm, mpuueM Oouiblnasi 4acTh phIO
MOJXOJUT B TeueHHe Hexenad. Jlo Havyanma CTPOUTENBCTBA CaMIlaMU THe37 OoJiblllas 4acTb PbIO JACPKHUTCS B
MTOBEPXHOCTHOM CJIO€ BOIBI, IOAHMUMAsICh BO BPEMsI IPWIINBA, M KOHIICHTPUPYSICh Y HIDKHEH JINTOPAIIN BO BPEMS OTIIHBA.
ITocme cTponTenbcTBa THE3/1A, €TO OXpaHa OT HANaAEHHH CO CTOPOHBI KaK JAPYTUX CaMIIOB, TaK M CaMOK, AJISI KOTOPBIX
paHee OBLIO TTOKa3aHO N30MpaTENbHOE MUTAHUE HKPOI CBOETO BHUJIa BO BPEMsI HEPECTA, 3aHUMAET Y CaMIla COITIOCTaBIMOE
KOJIMYECTBO BPEMEHH C YUCTKOI 'HE3/1a U a’palneii HKpHI.

Dynamics of number of threespine stickleback Gasterosteus aculeatus in spawning grounds
Saveliev P.**, Panitsina V.}, Genelt-Yanovskiy E.?, lvanov M.}

1 Saint Petersburg University Department of Ichthyology and Hydrobiology, Saint Petersburg
2 Zoological Institute RAS, Laboratory of Theriology, Saint Petersburg
* e-mail: ananasovnetl1@gmail.com

Our study was aimed at understanding the short-term dynamics and nesting behaviour of the three-spined

stickleback Gasterosteus aculeatus. By using time-lapse cameras we analysed changes in spatial distribution of fishes at
the spawning sites and characterise the behaviour of male sticklebacks defending their nests.
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Sexual dimorphism of threespine stickleback of the Keret archipelago (White Sea)
in external morphological characters
Dorgham A. S.%2*, Ivanova T. S.}, Ivanov M. V., Yurtseva A%, Lajus D. L.

! Saint Petersburg State University, Saint Petersburg

2 Central Laboratory for Aquaculture Research (CLAR), Egypt

3 Zoological Institute RAS, Laboratory of Ichthyology, Saint Petersburg
* e-mail: dorgham22@hotmail.com

Threespine stickleback Gasterosteus aculeatus shows a high phenotypic heterogeneity across its distribution range
in morphology and life-history traits. Males and females usually differ in external structures that are not directly associated
with reproduction. Sexual dimorphism can result from a variety of factors, including both sexual and natural selection.
Sexual dimorphism information is important for understanding the ecology, behavior and life history. This study aims to
describe patterns of sexual dimorphism of stickleback in the Keret archipelago in the White Sea. In total, for 1442
individuals (749 females and 693 males) we located 27 landmarks describing external morphology obtained from scanned
images and created 44 linear traits. Principle component analysis (PCA) and Discriminant function analysis (DFA) were
used to analyze the data. The most discriminative traits were 1) head length, 2) predorsal length from end of snout to start
of first dorsal spine 3) body depth, 4) distance from start of pelvic spine to base of anal fin, 5) anal fin, 6) pelvic girdle
length, 7) mouth length, 8) distance from base of second dorsal spine to base of the third spine and 9) standard length.
PCA yielded eleven factors with eigenvalues > 1, explaining 76.36 % of the total variance. PC1 with maximal loading of
sexually dimorphic PCs was interpreted as a general size, PC2 had maximal loading on the tail shape, PC3 on body depth
and PC4 on traits describing defense structures, PC6 described the anal fin shape, and PC8 shape of the dorsal fin. Anal,
dorsal fins and defense structures were relatively larger in males, whereas general size and body depth in females. DFA
of morphometric data produced one significant discriminant function which separated males from females population
which accounted for almost 100 % of the total variance. Regarding DFA, sixteen traits were selected by stepwise
discriminant function analysis on these data for separating between sexes. The most important discriminant characters
with the first eight traits described above. Significant heterogeneity in morphology between female and male stickleback
populations was revealed by Duncan statistics and discriminant function analysis, represented in both higher function
scores and higher separating among Duncan means. Comparisons of patterns of the sexual dimorphism of stickleback of
the White Sea with such patterns in other parts of species’ distribution range showed similarity with some regions and
differences with the others.
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Age structure of the threespine stickleback Gasterosteus aculeatus on spawning grounds
of the Kandalaksha Bay of the White Sea
Rogozhkina S. P.**, Ivanova T. S.2, Smirnova K. A%, lvanov M. V.2, Lajus D. L.2

1SPbGAVM (Academy of Veterinary Medicine), Saint Petersburg
2 Saint Petersburg State University, Saint Petersburg
* e-mail: rogozhkinal998@mail.ru

The threespine stickleback Gasterosteus aculeatus is currently the most numerous fish of the White Sea, and
studies of its life cycle and population structure are very important for understanding its role in the ecosystem. A key
question of such studies is age composition, and otoliths represent the most appropriate structure for such analysis.

During the summer 2018, we collected 487 specimens in three different types of spawning biotopes (inlet with
dense seagrass beds, fucoid thickets, shallow lagoon) in the middle and end of the spawning season, and in post-spawning
period. The average age structure of spawning stickleback in the White Sea is as follows: age 1 year — 28 and 36 %
females and males respectively; 2 years — 47 and 40 %, 3 years — 23 and 23 %, 4 years — 1 and 2 %, 5 years — 1 and
0 %. The age structure varies during the spawning season and in different biotopes.

During the spawning, females in the seagrass beds are younger than in other two biotopes (Chi-square, p = 0.021):
in the middle of spawning season one- and two-year-old females in the seagrass beds comprise 53 and 38 % respectively,
whereas in the other biotopes — 25 and 48 % respectively. Older fish (aged 3-5 years) comprise 9 % in seagrass and
27 % in the other biotopes. No fish older than 3 years are found in seagrass. By the end of spawning season, proportion
of one-year-old females decreases up to 32 % and two-year-old fish increases up to 60 %. In males, no significant
differences in age structure were found among the biotopes.

In seagrass, we observed decrease of one-year-old fish and increase of three-year-old ones among both males and
females during the whole period of observations. No changes of the age structure in the other biotopes was observed.

Mortality is closely related to the age structure of the population. Annual mortality during the second year of life
is about 80 %, during the third year — 40-50 %, and 90-100 % for older fish.

Therefore, threespine stickleback in the White Sea is a short-living and early-maturing fish. Its age structure is
very variable temporary and spatially, probably allowing this species quickly adapt to environmental changes.
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H3MeHYnBOCTH pocTa U (hOPMBbI PAKOBHHBI cepaANeBHIKH chenodnoii Cerastoderma edule
(Linnaeus, 1758) B ceBepHOii yacTH apeaja
Osuapenko E. A.** Haszaposa C. A.?

! Canxr-TletepOyprekuil rocy 1apcTBEHHbIH arpapHblil yHHBepcUTeT, Kadeapa ITHLEBOACTBA U MEIKOTO
XKHMBOTHOBOJICTBa, CaHkT-IleTepOypr

2300noruueckuii uactutyT PAH, naboparopus Mopckux uccienosanuii, Cankt-IletepOypr

* e-mail: liza.ovcha@list.ru

Cepauesunka crenoonas (Cerastoderma edule) — Bua mUTOpaNbHBIX ABYCTBOPYATHIX MOJLTFOCKOB M3 CEMEHCTBA
kapauug (Cardiidae). Ee apean mpoctupaercst ot mobepexbs Mopokko B CeBepHoit Adpuke n10 MypMaHCKOro
mobepexps bapennesa mops. B manHo#t paboTe MBI HCCIIeIOBAIN TeOTPaPHIECKYI0 H3MEHINBOCTH ()OPMBI PAKOBHUHBI U
ckopoctu pocta C. edule.

Martepuan Owpi1 cobpan B mepmox 2008-2015rr. ma mmropamu Hopsexckoro, CesepHoro, bapenmesa,
Hpmarnckoro Mopeit u mposimBa Ckareppak. Beero 6bu10 riccnmenoBano 17 moceneHui. Y KaKa0ro MOJITIOCKA U3MEPSUTH
nuay (L), Beicoty (H) u tommuay (W) pakoBunbl. [l omvcaHus (GOpMBI PaKOBWHBI MCIIOJIB30BA CTaHIAPTHBIC
uapexcer: H/L, W/L u W/H. JIns oneHKr acCMMMETPUYHOCTH PaKOBHHBI U3Mepsin Ouccekrpucy (B) u paccuursiBanu
ungekc B/H. Taxke u3Mepsuid JUIMHY METOK 3WMHEH OCTaHOBKH pocTa. POCT ammpoOKCHMHPOBalId ypaBHEHHEM
bepranandu. CpaBHUTENbHBIM aHaIM3 KPHUBBIX pPOCTa IMPOM3BEIACH C YYETOM pa3dpoca SMIMPUYECKUX JaHHBIX
OTHOCUTEJIBHO perpeccHoHHoi Mmoaenu (Maxkcumouy, 1989).

[Tpu anamuze ¢opmbl pakoBuHBI MeTogoM NMDS o0iaka Touek, ONMMCHIBAIOLIMX PAKOBUHBI CEPALEBHIOK M3
pa3HBIX MOpEH, MepeKphIBaIUCh B LEHTpalbHOW yacTu. Y MoJutrockoB u3 Mpnannckoro, Hopeexckoro mopeit u ¢
nobepexbst Bocrounoro Mypmana bapeHiieBa Mopsi pakOBHHBI B OOJIBIIEH CTENEHU OTIMYAIUCH. [ pyNmoBbIe OTIHYMS
¢dopmel pakoBuH craructudecku gocrosepasl (ANOSIM: R = 0,22, p = 0,001).

Ilo acUMMETPUYHOCTH pPAKOBUHBI IOCENCHHS OTIMYAIUCH JOCTOBepHO (kpurepuil Kpackena-Yommca:
¥2 = 148,36, p-value < 0,05). Bosee cumMeTpUYHBIME OBLTH PAKyIIKU ¢ oOepexbss Bocrounoro Mypmana (bapeniieBo
Mope). Haubonee acuMMmeTpryHble pakoBHHBI OBUTH B MOCENCHUSX B paiioHe beprena (CeBepHoe Mope), OnecyHHa U
Hecusr (Hopsexxckoe mMope).

Bbula mokazaHa aJuIOMETPHsI POCTa PAKOBHHBL: MEIIKHAE 0coOu OoJiee OKpyriibie o Gopme, a KpynHbie — OoJiee
BBITsIHYThIC (Koppemsinust Crimpmena mexxay L u H/L: rs = —0,33, p < 0,005).

B3ayTocTh pakOBUHBI HE 3aBHCHT OT pasmepa pakoBuHbBI (koppessiius Crmpmena mexay L u W/L: rs = 0,13,
p = 0,0055), moatomy Mbl rcronb3oBaiu uuaeke W/L kak Mepy B3yTOCTH PAaKOBHHBI M IPOBOIUIIH CPABHEHHE [T BCETO
ob0bema Beibopku. Ot Mpnanackoro Mopst 10 nobepexbsi BocrouHoro MypMaHa pakoOBHHBI CEP/LEBUIKA CTAaHOBSITCS
Gosee YIUIONICHHBIMH B CEBEPO-BOCTOUHBIX akBaropusix (kputepuit Kpackena-Yomeca: y2 = 166,81, p-value < 0,05).
CepaueBuaku u3 nponusa Ckareppak 00Jagany 6oiee YIUIOICHHOH PaKOBUHOM, YeM B COCEIHHX aKBATOPHUSIX.

JUi1st cpaBHEHHS pOCTa UCTIOIB30BAIN Hanbosee ObICTPOpacTyuX ocodei. Beuto BblIeNIeHO 8 rpyIi, JO0CTOBEPHO
OTIIMYAIOLINXCS MO XapakTepy pocra. He oOHapyeHO MOHOTOHHOTO CHIJKCHHsS CKOPOCTH pocTa B Oonee ceBepo-
BOCTOYHBIX MOMYJISLHAX.

Paboma svinonnena npu uacmuynoii gpunarcogou noddepacke npoekmog AAAA-A19-119020690072-9 u PODU
18-05-60157.

Variability of growth and shell shape of common cockle Cerastoderma edule (Linnaeus, 1758)
in the northern part of the range
Ovcharenko E.™*, Nazarova S.?

! Saint Petersburg State Agrarian University, Department of Poultry and Small Livestock, Saint Petersburg
2 Zoological Institute RAS, Laboratory of Marine Research, Saint Petersburg
* e-mail: liza.ovcha@list.ru

The aim of the study is to compare populations Cerastoderma edule by shell shape and growth. Cockle shell shape
was different in the Irish, Norwegian and Barents Seas. Mollusks from the Barents Sea had more symmetrical shells than
those from other populations. We observed eight cockle groups with different growth rates without clear geographical
pattern.
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AcconunpoBaHHas (payHa MUIHEBOro coodmecTBa odpactanust B beixom mope
Manoiinuna IT. A** Xanaman B. B.?

Tletpo3aBosckuii rocynapcTBEHHBI yHUBEPCUTET, Kadeapa 300J0MUU U 3K0I0ruu, IleTpo3aBosck
2300noruueckuii uactutytT PAH, Benomopcekas Guonoruueckas cranuus «Kapreun
* e-mail: polinamanoilina@yandex.ru

B o6pacranusx, obpasoBanusix Mytulis edulis, 1o 99 % Bceit 6Guomacchl cooOIECTBA MPUXOIUTCSA HA OO
MUIUA. Muans He TOJIBKO TOMUHHPYET, OHa ABJIETCS 3AU(GHUKATOPOM cpelsl M JoMuHaHTOM KoHcopimu (Lintas, Seed,
1994; VBano 2014). Takue OpraHM3MBI B COBPEMEHHOW JIUTEpaType NPHUHITO HA3HIBATH WH)KCHEPHBIMH BHIAMH
(Ribeiro et al., 2003; Harwell, 2010). Cuuraercs, YTO CBOMM CYIIECTBOBAHHEM OHH YCIOXHSIOT CPEIy W TEM
crocoOCTBYIOT MOBHIMICHIIO BUIOBOTO pazHooOpasus (Tsuchiya, Nishihira, 1986). Opraausmel, KoTopsie 00UTAIOT Cpeau
JIpy3 TPHUKPETIICHHBIX BUAOB, HAXOIAT 3/1eCh cebe yOeKuIe U MuUIly, NPUHATO Ha3bIBaTh acconuupoBaHHbIME (Lee,
Fong, 2001). Lenpto maHHOTO HWCCIENOBaHUS OBUIO OMPEACIHTH, BIUSET JIM HMPOCTPAHCTBEHHAS CIOXKHOCTH CPEIBI,
obecrnieunBaeMas Ipy3aMy MUINH, Ha CTPYKTYPY (dayHBI U GIIOPHEI B METKOBOIHBIX oOpacTanusix B bemom mope.

HUccnenosanue nposoaunocs Ha bBbC 3UH PAH «Kapremr». MaTtepuaioM MOCITY>KWIN pe3yJIbTaThl 0JIEBOTO
JKCIIepUMEHTa, mpoBereHHoro B Oyxrte Kpyrmas ryosr Uynma Kanpmanmakmckoro 3zammBa B 2017-2018 rr. Ha
SKCIIEPUMEHTAIIBHBIX TUIACTUHAX pa3Mepamu 15x15 cM ObUIM yKpensIeHbl MyJISKH MUMEBBIX Y3, U3TOTOBJICHHBIC M3
MyCTBIX CTBOPOK MuAui. KOHTPOJEM MOCTYKHUIH aHAIOTHYHBIC TUIACTHHKA 0e3 MyJispked. B utone 2017 T. miacTHHB
OBbUIH TO/IBEILICHEI B BOJIE TOPU30HTANIBHO Ha TyOnHe 3 MeTpa 0e3 KOHTaKTa ¢ JHOM. [11acTHHBI H3BATHI U3 BOJIBI B HIOJIE
2018 r. YuuThIBAJIOCH BCE MaKpOHACEJIEHHE BEPXHUX CTOPOH KOHTPOJBHBIX U OKCIEPUMEHTAJBbHBIX IUIACTHH,
OTIpEIECTISIICS. BUAOBOM COCTaB BCTPEUEHHOU (hayHBI M ()IIOpPHI, MX YMCICHHOCTH M ChIpas Macca. [y craTucTudeckas
00paboTku maHHBIX ObUTH HcoNb30BaHEI PERMANOVA, ANOVA u post-hoc cpaBHeHWUS.

B Xxome aHanM3a MONMYyYEHHBIX JAaHHBIX YCTaHOBIEHO, YTO CTPYKTYphl —COOOIIECTB 0OpacTaHUs
SKCIEPUMCHTAIBHBIX W KOHTPOJBHBIX IUIACTHH Pa3In4aliuch Mexay coboit (Pseudo-F =2,67; p =0,02). buomacca
MOJIBIKHOM (DayHBI HA SKCIEPUMEHTATBHBIX IUIACTHHAX ObLIa JIOCTOBEPHO BhIIIE, YeM Ha KOHTposbHBIX (p = 0,012).
BeposiTHO, 3TO CBA3aHO C TE€M, YTO IMOJBIXHBIC XMBOTHBIC HAXOAAT B MYJIDKAaX MHIMEBBIX Ipy3 cebe yOexuima.
HanpoTuB, 6nomacca NpHKperyieHHOH (ayHbl Ha SKCIIEPUMEHTAIbHBIX IUIACTHHAX ObUIa JOCTOBEPHO HIDKE, YeM Ha
KOHTPOJbHBIX (p = 0,004). Bo3aMOkHO, IS 3TUX BUIOB B)KHO HATUIKE CBOOOIHOTO MECTa JUIsl IPUKPEIICHUS U/UJIH TO,
YTO KepaMH4ecKas IUIACTUHKHM OKa3aluch 0oJiee TPHUBIEKATEILHBIM M CTa0MIBHBIM CyOCTPaTOM, YeM CTBOPKH MHIMH.
JIoCTOBEpHBIX pa3iM4Mii B CTPYKTYpe W OHoMacce aibrodopbl Ha AKCIIEPUMEHTAJIBHBIX ¥ KOHTPOJIBHBIX IUIACTHHAX
00OHapy»keHO He OBLIO.

Taxum 00pa3zoM, ycI0KHEHNE TPOCTPAHCTBEHHOH Cpe/ibl, BEI3BAHHOE APY3aMH MHUIHUH, OKa3bIBAET CYIIECTBEHHOE
BIMSHHUE Ha OPMHUpYIOIIeecs: COOOIIEeCTBO 00pacTaHus.

Hccnedosanue noooepacano epanmom PODU Ne 18-04-00062a.

Associated fauna of mussel fouling community in the White Sea
Manoilina P. A.**, Khalaman V. V.2

! Petrozavodsk State University, Department of Zoology and Ecology, Petrozavodsk
2 Zoological Institute RAS, White Sea Biological Station “Kartesh”
* e-mail: polinamanoilina@yandex.ru

The aim of this study was to determine whether the spatial complexity provided by the aggregations of blue

mussels affects the structure of fouling communities. The increase in the spatial complexity had positive effect on vagile
fauna and negative — on sessile fauna, but no impact on the algae.
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OneHka MpocTOro Mop(oTornIecKoro MapKepa 1Jst HAeHTH(PUKAIUA THOPUIN3YIOIIHX MHUIHIA
Mytilus edulis L. m M. trossulus Gould
Mapuenxo 10O. T. Y% Xaiimoe B. M.?®, Kamonuxoea M. B.**, Cmpenkos I1. I1. !

! Canxr-TlerepOyprekuil rocy1apcTBEHHBIN yHUBEpCUTET, Kadeapa UXTHOIOTUM U Tuapoouonoruy, CankT-ITlerepOypr
2 Kanianakickuii Tocy1apcTBEHHBIM IPUPO/HBIN 3aMOBEIHUK, MypMaHCcKas 06J1acTh

3 Cankr-TleTepOyprekuii rocy 1apcTBEHHBINH YHUBEPCHTET, Kadeapa 300510ruu 6ecro3soHounbIx, CankTr-ITeTepOypr

4 MypmaHckuii Mopckoii 6uonoruueckuii uHCTUTYT Konbekoro Hayanoro nentpa PAH, naGopatopus ansrosioruu,
MypmaHck

* e-mail: st022847@student.spbu.ru

Mumun, Mytilus edulis (ME) u M. trossulus (MT), mmpoxo pacrpoctpareHsl B Mopsix CeBepHO#M ATIAHTHKHA; IPH
MEPEKPBIBAaHUH apeasoB OHH (POPMHUPYIOT CMEIIAaHHBIE MOCENCHUS M BCTYNAIOT B MHTPOTPECCHBHYIO TMOPHIN3ALMIO.
Bynyun npeBHUMH 3BOJIIOIMOHHBIMH JIMHUAME, MOP(OIOTrHIecKd 00a BHIA TMOXOXKH, U CUUTAIOTCA KPUNTHYCCKUMHU.
OpmHako MOCIeNHHEe HCcleroBaHMA Tokazaimw, 9yTo B benmom mope ME m MT MOXHO pasznmyare IO TIPOCTOMY
MOP(OIOTHYECKOMY MapKepy: Hanmauio y O6ospmuHcTBa MT «sI3bIMKa» MpHU3MaTH4IecKOro cios mof aurameHToM (T-
Mop¢otum) u ero otcyTcTBHio Y 6onpurmHcTBa ME (E-MopdoTum). B paboTe MBI uilieM OTBETHI Ha CIISIYFOIINE BOIIPOCH:
1. Hackonbko HazmexHo MokHO uneHtuduuupoatb ME u MT mo mopdortunam (IpuHMMas BO BHHMAaHHUE, 4YTO B
THOPUTHBIX 30HaX ONpe/IeNICHHE BUJIOB SIBIISIETCS] BEPOSTHOCTHBIM M 3aBHCUT OT TAKCOHOMHYECKOT'O COCTaBa IMOCENICHHN);
2. I'me emte, noMuMo onpecHeHHOTo benoro Mops, 3TOT NpU3HAK MOKET OBITh HUCIIOJIB30BAH.

B pabote ObuT MCMONB30BaH OoraThlii MaTepuasl W3 TMOpPUIHOM 30HBI B Bomax Kombckoro momyoctpoBa (50
BBIOOPOK, 2800 ocobeit). [l aHamu3a MaTepual ObLT MMOJIEJICH Ha TPH BhIJENA: ONpecHeHHbIe MecTooOuTanus (bemoe
MoOpe U onpecHeHHas yacTh Koibckoro 3aiuBa, coneHocTh < 25 %o) ¥ moaHOCoIeHbIe MecTooOuTanus (yctbe Koibckoro
3aJIMBa, COJICHOCTB > 25 %o0). OrpaHn4eHHbIE BBIOOPKH C OTKPBITOTO oOepexbs Bocrounoro Mypmana HCIIONIB30BaINCh
JUIL TECTHPOBAHMS IOJNYYEHHBIX pPE3yJbTaToB. UTOOBI ONpEAeNnTh HAAEKHOCTh HCIIONB30BAaHMS MPU3HAKA, MBI
CPaBHHMBAIN TIPECKa3aHHYI0 10 MOP(OTHIIAM TaKCOHOMHYECKYIO MPHUHAIJICKHOCTh 0COOEH C BHUAOBBIM I'€HOTHIIOM
(OIICHEHHBIM IO YETHIPEM SIIEPHBIM Mapkepam). Jms Kak1moi BEIOOPKH MBI PACCUUTANN CICAYIOIUE XapaKTEPUCTHKH
gacroty T-mopdotumna, gactoty T-mopdoruma cpenu MT u ME, gactoTy koppekTHO omnpexaencHHBIXx MT cpemm T-
MopdoTHIa, YacTOTy KOppekTHO onpeneneHHbix ME cpeau E-mMopdoTuma; u npoaHaqu3upoBaiy UX B 3aBUCUMOCTH OT
cocraBa noceseHuit (vactotsl MT), ucronb3ys perpeccronnsiii ananus (GL(M)MS). Martepuan u3 Ipyrux rHOpHIHBIX
30H OBUI NPEJCTaBJICH OTPaHMYCHHBIMU KoJuleKmsaMu u3 CeBepHoit AMepuku u EBponsbl.

B ompecHenHbix MectooOutanusx bapennesa mops (cosneHocts < 25 %o), Kak ¥ B onpecHeHHOM benom mope,
pa3iauyus B 4aCTOTax MOP(OTUIIOB COCTABISIOT 65 %, Y4TO MO3BONISIET A) HAJCIKHO MPEACKA3hIBATh TAKCOHOMUYECKUN
cOCTaB MOCENICHUH MUIHH, U B) onpenensTs TaKCOHOMUYECKYI0 IPHUHAIEKHOCTh 0CO0EH B CMEIIaHHBIX TIOCENICHUSIX C
BEPOSITHOCTHIO /10 75 %. B monHOCoNeHbIX MecTooOnTanusx bapeniieBa Mopst pa3nudus B 4acTOTax MOPQOTHIIOB HIXKE,
nopsiaka 30 %, 9TO AenaeT mMpu3HaK MaJoMH(OPMATUBHBIM. AHAIM3 KOJIEKIMH M3 «3aMOPCKMX» THOPHAHBIX 30H
MOKa3aJ, YTO MEPCIEKTHBHI HCIONb30BaHMs MopdoTuroB and uaeHtudukanun ME u MT ects B Amepuke u
loTnanauu, Ho He B bantuke u Hopeeruu.

Ipoexm svinonnsemcs npu noooepacke PHD Ne 19-74-20024.

Evaluation of simple morphological marker for identification of hybridizing mussels Mytilus edulis L.
and M. trossulus Gould
Marchenko J.**, Khaitov V.23, Katolikova M.**, Strelkov P.!

! Saint-Petersburg University, Department of Ichthyology and Hydrobiology, Saint-Petersburg

2 Kandalaksha State Nature Reserve, Murmansk Oblast

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

4Murmansk Marine Biological Institute, Kola Scientific Center RAS, Algology laboratory, Murmansk
* e-mail: st022847@student.spbu.ru

Taxonomic markers are functionally semi-diagnostic in contact zones between hybridizing species and taxonomic
assignment depends on the composition of populations. We evaluated morphological marker for identification of
hybridizing mussels and showed that it can be reliably used for prediction of composition of populations and individual
taxonomic assignment (75 % in 1:1 mixtures).
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Star Wars and Angry Birds: mopckue 3Be31bI H KyJHKH-COPOKH PETyJIHPYIOT CTPYKTYPY
cMemanHbIx moceaenunii Mytilus edulis m M. trossulus B Besiom mope
Xaiimoe B. M.**** Hemamoea P. B.%, Esdokumosa A. U.?

! Canxr-TletepOyprekuii rocy1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruK 6ecno3BoH0uHbIX, CaHkT-TIleTepOypr
2 JlabopaTopus 3KOJIOTMU MOPCKOTo GeHToca (ruapoduosorun), Cankr-IletepOypr

3 Kananakickuii rocy1apcTBEHHBI PUPO/IHBIN 3aMoBEHUK, MypMaHCKas 06J1acTh

* e-mail: polydora@rambler.ru

IMomumo kopenHoro mist Bexoro mopst Buga muauit (M. edulis) Bo mHorux y4yactkax Kanmamakmickoro 3ajinBa
npencraBieH BTopoi Bua, M. trossulus, kotopelii cuutaetcst HHBa3UBHOW (HOPMO#A, 3aHECCHHO B aKBATOPHUIO He Oolee
80 net mazan (Viinold, Strelkov, 2011). B Hactosiiee Bpems Beicokast KoHiieHTpanust M. trossulus (6omee 70 % ot obrmeit
YHCIICHHOCTH IBYX BHOB MUIWI) HaOIIOMaeTCs IMIIb B KyTOoBOH dacTi Kangamakmnickoro 3amuBa (Xaiitos u ap., 2017).
@akTOphl, CIACPKUBAIOLINE PACIPOCTPAHCHHWE BHIA-BCEIEHIA, H3Y4EHBI C1ab0, HO MOKHO IPEINOIOXKHUTh, 4YTO
HEKOTOPYIO POJIb B 3TOM HI'PAIOT XHIIHBIE JKUBOTHBIE, IJIs1 KOTOPBIX MUJHUH ABIISTFOTCSI OCHOBHBIM BUIOM KopMa. K unciy
TaKWX XHIIHAKOB OTHOCATCA MOpCKHe 3Be3ubl (Asterias rubens) m kymuku-copoxu (Haematopus ostralegus). Mer
W3YYMIM COOTHOIIEHUE YMCICHHOCTEH ABYX BHJOB MHUIWH B MECTaX KOHIEHTpPAIMU KYJIHKOB-COPOK (Ha JINTOpann) u
MOPCKHX 3Be371 (B cyOauTopain). Mbl IPOBOJMIM KOJMYECTBEHHYIO OIIEHKY OOMJIMS JKMBBIX U MOTHOIIUX MOJUTIOCKOB
(Y4uTBIBaJIM HEABHO BCKPBITHIE PAKOBHHBI, CTBOPKH KOTOPBIX COSIUHEHBI JIMTAMEHTOM), TIIPH 3TOM y BCEX XKHBBIX U
MEPTBBIX 0CcO0EH ¢ JITMHHON pakoBUHBI Oosiee 10 MM onpenessit MopdoTHI (CTENIEHb Pa3BUTHUS NIEPIAMYTPOBOTO CIIOS
B paifoHe JTHraMeHTa, KOTopas BBICOKO KOppeaupyeT ¢ BHIOBbIM craTtycom mumuu, Katolikovaetal., 2016). Bsuto
MOKa3aHo, YTO 4eM OOJbllIe B MOCENCHUAX MUJWI MPHUCYTCTBYET CTBOPOK MEPTBBIX MOJUTIOCKOB, TEM MEHbILIE CPean
JKHBBIX 0c00ei 1011 MopdoTHIia, cooTBeTcTBYIoMIEero M. trossulus. 1 B cybnuTopanu (B MeCTax KOHIIEHTPAIIUH MOPCKUX
3B€37), U HA JIMTOPAJIbHBIX MHIUEBBIX OaHKaX, Ile KOPMHJINCH KYJIHKH, AOJII MOP(OTHIIA, COOTBETCTBYIOILETO
M. trossulus, cpear cbeIeHHBIX MOJUTIOCKOB OBLIA CYLIECTBEHHO BBIIIE, YeM CPEIIH KUBBIX 0C00€i. DTO CBUICTEILCTBYET
0 TOM, 4YTO 00a XHIIHHKA W30MpaTenbHo BelenaroT M. trossulus. Bo3mMoskHO, 94TO 3TO CBA3aHO C TE€M, YTO JaHHBIA BUJ
obnamaer Gonee TOHKMMHU H Oonee ruOkuME cTBopkamu, deM M. edulis, 4ro oOierdaer BCKpHITHE PAKOBHHBI U
YMEHBIIAET IS XUITHAKA BpeMs oO0paboTky numw. [lo HammMm omeHKaM KyJIHKH-COPOKH MOTYT BbleaaTh 10 2,7 % (B
cpemaem 0,72 %), a mopckue 3Be3nbl 10 73,8 % (B cpemneMm 47,5 %) ocobel ¢ AIMHHOW pakoBUHBI Oosee 10 M.
[Tocnennee Mo3BoJISIET OXMIATh, YTO, O KpaifHed Mepe B CyOJIMTOpaIM, XHIIHUKHA MOTYT SIBISITHCS S((PEKTUBHBIM
(bakTopoM, caepKuBaroIUM paccenenue M. trossulus.

Ipoexm svinonnsiemest npu noodepacke PH® (npoexm No. 19-74-20024).

Star Wars and Angry Birds: sea-stars and oyster-catchers regulate structure of mixed populations
of Myilus edulis and M.trossulus in the White Sea
Khaitov V.2#** Nematova R.?, Evdokimova A.?

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petershurg
2 aboratory of Marine Benthic Ecology, Saint Petersburg

% Kandalaksha State Nature Reserve, Murmansk Oblast

* e-mail: polydora@rambler.ru

The proportion of M. trossulus and M. edulis in sea-star’s and oyster-catcher’s feeding sites was assessed. Both
predators ingested M. trossulus selectively and proportion of this species among alive mussels decreasing dramatically
when abundance of eaten mussels increased. Predators can be considered as a factor regulating structure of mussel's mixed
populations.
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Biusinue yc/ioBHii 00MTaHHSI HA MeTa00J10M MOJUTIOCKOB pona Littorina
Haenosa I1. A.* Manvyesa A. JI., Bapgoromeesa M. A., babxuna U. FO., I'panosuu A. U.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHUBEPCUTET, Kadeapa 3001orun Oecrio3BoHOUYHEIX, CaHkT-IleTepOypr
* e-mail: pollypavliova98@gmail.com

Mommrocku poaa Littorina (Mollusca, Caenogastropoda, Littorinidae) mmpoko pacnpocTpaHeHb! B THTOPATBHOM
3oHe mopeir CeBepHoil ATnantuku. B moapome Neritrema BbLaensroT TpyMIbl KPUNTHYECKUX BHIOB «Saxatilis»
(L. saxatilis, L. arcana, L. compressa) u «obtusata» (L. obtusata, L. fabalis). Kaxplii 13 BUIOB 3aHUMAET OIIPEACICHHOE
TIOJIOXKEHNWE Ha JINTOpaid: B BepxHeM ropmsonte — L. saxatilis, L. arcana u L. obtusata, B mmxHEM Topu3oHTE —
L. saxatilis, L. compressa, L. obtusata u L. fabalis.

B BBICOKHX IMMpPOTax JUTOPaIb XapaKTEPH3YEeTCsS 3HAUYUTEIBHBIMH CYTOUHBIMH W CE30HHBIMH KOJICOAHHAMH
abnormueckux (aktopoB. CrenoBaTeIbHO, OPraHU3MBI, HACEINIIOIIUE MPUINBHO-OTIMBHYIO 30HY, IOJDKHBI HMMETh
aJanTHBHBIE W3MEHEHMSA K KoJecOaHMsIM 3HadeHWil (GakTopoB cpensl. MeraboioM OpraHu3Ma OTPaXaeT ero
(U3HOIOTMYECKOE COCTOSTHHE M OBICTPO M3MEHSETCSI B OTBET HAa BO3JCHCTBHE Pa3NUUYHBIX (DPAKTOPOB OKpY’KaromieH
cpeabl, MO3TOMY METa0OJIOMHBIA MOAXOJ YacTO HCIIONB3YETCs B OKOJIOTHYECKHX HCCIEAOBAHUAX JUISI OLEHKH
BO3/ieiicTBUs (haKTOPOB cpenbl Ha opraHu3M. duoreHeTHyeckas OJIM30CTh NEPEUNCICHHBIX BUIOB JIMTTOPHH BKYIIE C
HMEIOLIMMUCS y HUX SKOJIOTMYECKUMH MPEATOYTEHUSIMHU B IIPEENIax JIUTOPAJIH MO3BOJISET IPEIIONI0KHUTh, YTO STH BUBI
JIMBEPTUPOBAIIN IO MEXAHNU3MY CHMIIATPHYECKOTO BUI000pa3oBanus. TakuM o0Opa3oM, AaHHAs IPYIIIa BUIOB SBISETCS
nH(pOPMATUBHOIN MOJIENBIO JUIsl M3Y4YEHHS MEXaHW3MOB aJIaliTAllui K T€TEPOTeHHBIM YCIOBHSM Cpellbl OOMTaHUS H ee
3BOJIIOLIMOHHBIX IIOCIEICTBUMI.

Hame nccnenoBaHne HampaBiIeHO Ha OIEHKY CTENCHM CXOJCTBAa MEXAHM3MOB aJaNlTaldi K BBDKHBAHUIO Ha
Pa3HBIX YPOBHSX JIUTOPAITM Y MOJUTIOCKOB OJIM3KHX BHIOB poxa Littorina.

OO0pa31p! 1711 aHau3a cCoOpaHbl M3 MPUPOTHBIX MOMYIIAIUH B eTHHH ce30H 2019 roma u3 qByx reorpaduaeckux
touek: Cansctpaymen (Hopsexckoe mope) u Bapanrep-dropa (bapermneBo mope). B xaxxnom ciaydae Opamu BEIOOpKH
MOJUTIOCKOB C BEPXHETO U HH)KHETO TOPHU30HTOB JINTOPAIIH.

AHanmu3 MeTab0JIOMOB TPOBOAMIA METOAOM Ta30BOH XpOMaTO-Macc-CIeKTpOMeTpuH. AHanu3 JaHHeIX [ X-MC
nposoauiu B cpene R.

[IpenBapuTenbHbIE Pe3yJIbTAThl aHAIHM3a MMOKA3BIBAIOT clieayronre TeHaeHuH: (1) MeTaboIoMBbl CECTPUHCKUX
BujoB L. obtusata u L. fabalis cyiecTBeHHO pa3ingarOTCs, YTO XOPOIIO COTIACYETCS ¢ MPOTEOMHBIMU AaHHBIMH; (2) B
rpymie «saxatilis»y Buapr L. saxatilis u L. arcana umeror 6ojiee CXOIHBINA COCTaB META0OIMTOB APYT C APYrOM, YeM C
L. compressa. Y ocobeii L. saxatilis umerorcs pasnudus B cOCTaBe METa0OIUTOB B 3aBUCHMOCTH OT HACESIEMOTO YPOBHSI
JUTOpaNy. DTH Pa3IN4Ms 3aTPAaruBalOT OOMINE M COCTaB CBOOOJHBIX MOHOCAXapoB, BXOAAIINX B COCTaB MEMOpPaHHBIX
JIMITUI0B XHUPHBIX KHUCIIOT, @ TAKXKE CTEPOHUJIOB M NX IPOU3BOIHBIX.

Ilpoexm svinonnsemcs npu nodoepoicke epanma PH® 19-14-00321 «Dronocuueckue u MOIEKYIAPHbIE OCHOBYL
MUKDOIGONIOYUL: MOOENb NAPALTENbHO20 BUO00OPA306aHUSL 68 KOMNIEKCAX KPURMUYECKUX 6UO008 NUMOPATbHbIX
MONIOCKOBY € UCNONIb308AHUEM 000pYO08anus pecypcho2o yenmpa Hayunoeo napka CII0I'Y « Pazsumue MOAEKYIAPHBIX
U KAEMOYHBIX MEXHON0UTLY.

The impact of habitat conditions on the metabolome of mollusks of genus Littorina
Pavlova P.*, Maltseva A., Varfolomeeva M., Babkina I., Granovitch A.

Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: pollypavlova98@gmail.com

Mollusks of cryptic species of the genus Littorina inhabit different littoral zones in various environmrntal factors.
We perfomed GC-MS metabolome analysis of five species to assess the similarity of adaptation mechanisms to survival
in different conditions. We found differences between L. obtusata and L. fabalis; L. saxatilis and L. arcana have similar
metabolome and differ from L. compressa.
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Bo3zaeiicTBHe aHTPONOTeHHOT0 3arpsi3HeHNS HA 3(PPeKTHBHOCTH Pa3MHOKEHHUS JJUTOPAJIbHBIX
mosutiockoB Littorina saxatilis (Olivi, 1792) apkTudeckux modepexuii

Bapgonomeesa M. A Babxuna U. 1O.X, Coxonosckuii H.-M. A.>* Manvyesa A. JLY, Kypuesa A. BS,
Mopeynosa 1. I1.3, I'panosuy A. 1.

! Canxr-TletepOyprekuii rocynapcTBeHHbIH yHUBEpCUTeT, Kadeapa 30omoruu 6ecno3BoHouHbIX, CankT-IleTepOypr
2000 «2xkcnepr-Cucremay, Canxt-Tletepbypr

3®I'BY «BHUUOxkeanreonorus», Cankr-IletepOypr

* e-mail: n.m.sokolovsky@gmail.com

OueHKa TOCHEICTBHH AHTPOIIOTEHHOTO 3arps3HEHMs] apKTUUECKHX MOped B IocielHee BpeMsi Bce Oolee
aKTyaJlbHa B CBSI3U C MHTEHCHU(UKALNEH XO3sHMCTBEHHOH AesTeabHOCTH B perrone. CynoX0/CTBO, pa3BeKa U 100bda
YIJIEBOJIOPOJIOB B HPHWIIETAIOIICH aKBaTOPHH JENal0T MPUOPEKHYIO 30HY OJHOM M3 Hamboyiee YS3BUMBIX IKOCHUCTEM.
OnuH U3 KIOYEBHIX (PaKTOPOB, 0OECTICUNBAIONINX MOAACPKAHUE YHCICHHOCTH MOIMYJISIIUI — yCTONYMBBIA YPOBEHB
BOCIIPOM3BOJICTBA M 370POBbE IIOTOMCTBA, HO WMEHHO pENpOAyKTHBHas c(depa YacTo OKaspIBaeTCid OYCHb
JyBCTBUTEIHHON K BO3JCHCTBHUIO 3arpsA3HSIONINX arcHTOB. B CBSI3M ¢ 3THM OLICHKA BIMSHHSA ypPOBHS 3arps3HCHHS Ha
BOCITPOM3BO/ICTBO KJIFOUEBBIX BU/IOB B YA3BUMBIX SKOCHCTEMAaX CTAHOBHUTCS OUYEHb BA)KHOH.

Bproxonorue mosutocku Littorina saxatilis (Olivi, 1792) 06pa3yrot mioTHbie nocenenus Ha mobdepexnse CeBepHOi
ATNaHTUKH. DTH YIUTKH SBISIOTCS BAXKHBIM KOMIIOHEHTOM TPO(QHUYECKUX ceTell B COO0IecTBaX KaMEHHUCTOH JINTOpay.
Bonblras mpomomKHUTETbHOCTh JKu3HM L. saxatilis mo3Bomsier uM akkyMmymupoBath 3((EKThl HeOIarompUsITHBIX
BO3JICICTBUI, a pa3HOOOpa3ue MUILEBHIX CBs3ei obOecrneunBaeT pacnpocTpaHeHue 3THX 3(P(PEKTOB B COOOLIECTBAX.
Beimenepeuncnennble  (akTOphl ENIAIOT OTHX MOJUIIOCKOB YJOOHBIM OOBEKTOM [UISi HWCCJICJOBAHMS BIHMSHUS
3arpsi3HEHUH Ha JINTOPAIbHBIX THAPOOUOHTOB.

L. saxatilis — stiirie:>KuBOpOAAIINI BUI, CAMKH BBIHAIIMBAIOT MOTOMCTBO B PACHIMPEHHON MAJIMANBHON YacTh
TMIOJIOBOM CHCTEMBbI, COOTBETCTBYIOIIEH CIM3HUCTOMH JKene3e IPyTUX MIPEACTaBUTENeH racTpono («BEIBOAKOBOM CyMKe») 1
OTPOXKIAIOT TIOJIHOCTBIO C(OPMHUPOBABIIMXCA MOJOABIX OCOOEH. OTO TO3BOISAET KOIWIECTBEHHO YYHTHIBATH
WHIVBHUIYAIBHYIO IUIOJIOBUTOCTE KaXIOW CaMKH, IyTE€M IIOJACYETa pPa3BUBAIOLIMXCA SMOPHOHOB, HAXOIAIIUXCS Ha
Pa3IUYHBIX CTaIUsIX PA3BHUTHSL, a TAKXKE OLCHUTH KOJIMYECTBO U JONIO aHOMAJIBHO pa3BHBAIOIIMXCS 3apoabiiie. Llens
JTAaHHOW PabOThl — COMOCTABUTH OLICHKH YPOBHS 3arps3HEHMS JHTOPATHHOW 30HBI C IMOKA3aTENSIMH ILUIOJOBHTOCTH
oco0Oeil MaccoBOTO BUJIa JINTOPANIbHBIX MoJuTIockoB L. saxatilis.

MommockoB L. saxatilis cobpanu B nmepsti reorpaduueckux TOYKax C Pas3idYHBIM yYPOBHEM 3arpsi3HCHHUS B
Bapennieom u bernom mopsx. I OIEeHKHM 3arps3HEHHs OBUIM HCIOJIB30BaHBl JAaHHBIE O TPYIIIOBOM COCTaBe
apOMaTHYECKHX YTJIEBOIOPO/IOB JOHHBIX OCAIKOB JUTOPAIEHON 30HBI, KOTOPHIE O3BOJIAIOT CYAUTh O TEHE3UCE U YPOBHE
TpaHcdopMaluy OPraHUYEeCcKOro BelecTBa. Y caMOK MOJITIOCKOB M3MEPSJIM BBICOTY PAaKOBHHBI, TOJICUUTHIBAIN 00IIee
YHCIIO 3/{0OPOBBIX U aHOMAJIBHBIX SMOPHOHOB. 3aBUCHMOCTD YHCIIa AHOMAJIUI pa3BUTH SMOPHOHOB M MHIMBHY aJIbHOM
IUIOJIOBUTOCTH CAMOK OT YPOBHSI 3arPSI3HEHUsI MOJICIIMPOBAJIH C YYE€TOM pa3Mepa MOJUIFOCKOB MPU HOMOIIN 0000IEHHBIX
nuHelHbIX Mozeneil. Ilpu momomm Monrte-Kapno cumyssinuii mOCTpOMIIM NPOTHO3 YSI3BUMOCTH MOMYJSILUM K
3arpsI3HEHUIO NCXO/S N3 Pa3HBIX MOJAEIBHBIX BApHAHTOB X Pa3MEPHOH CTPYKTYPBI.

Jons aHOMAaJbHBIX 3MOPHOHOB B IIOTOMCTBE MOJUIIOCKOB CXOJHOTO pa3Mepa pPe3KO YBEIMYMBAETCS B
3arpsiI3HEHHBIX MECTOOOWMTAHMSIX HECMOTPSl Ha CXOJHYI WHIMBHIYAIBbHYIO IUIOJOBHUTOCTb. YPOBEHb aHOMAINH
pPasBUTHSI — 3TO  BBICOKOUYBCTBUTEIBHBIH IapaMeTp, BapbUPYIONIMHA COTJIACHO CTENCHHW 3arpsi3HEHHOCTH
MecTtooOuTanus. [Iporaozupyemas cTeneHb yA3BUMOCTH MOMYJIIIUN CO «CTapoi» pa3MepHON CTPYKTYpOIl BhIIIE, YeM y
«MOJIOJIBIXY.

Ipoexm svinoansiemces npu noooepicke POOU Hops T Nel8-54-20001.

Effect of anthropogenic pollution on efficacy of reproduction of intertidal molluscs Littorina saxatilis
(Olivi, 1792) on the Arctic coasts

Varfolomeeva M. A.}, Babkina I. Y.%, Sokolovsky N.-M. A.2*, Maltseva A. L.}, Kursheva A. V.3,

Morgunova I. P.2, Granovitch A. I.1

! Saint Petershurg State University, Department of invertebrate zoology, Saint Petersburg
2 «Ekspert-Sistema» LLC, Saint Petersburg

3 FSBI «VNIIOkeangeologia», Saint Petersburg

* e-mail: n.m.sokolovsky@gmail.com

In the Arctic, assessment of pollution effects on reproduction of key species in coastal communities becomes

increasingly important due to growing human activity. In this study, we modelled pollution effect on Littorina saxatilis
(Olivi, 1792) fecundity and number of developmental abnormalities at nine sites in the Barents and White seas.
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Inner shelf benthic foraminifera in the marginal Arctic seas of Eurasia:
new and poorly known lineages

Voltski I.*

Zoological Institute RAS, Laboratory of Cellular and Molecular Protistology, Saint Petersburg
* e-mail: allogromia@gmail.com, ivan.voltski@zin.ru

Arctic marine benthos has been extensively studied in terms of macrofaunal diversity and distribution, resulting in
the integration of large taxonomic datasets into the World Register of Marine Species (WoRMS). At the same time,
comparatively little is known about the diversity of protists, including foraminifera. The latter group has traditionally
been the scope of paleoclimate research, owing to a good preservation potential of some calcareous lineages in marine
sediment record. Extant communities of foraminifera were characterized on the continental shelves of the White, Barents
and Kara seas, and in the fjords of Svalbard, with the main focus on multichambered, hard-shelled calcareous or
agglutinated species.

Our sampling in the Kandalaksha Bay of the White Sea, and during the leg IV of the TransArctic-2019 expedition
(Laptev and East Siberian Seas) resulted in many new isolates of benthic foraminifera from < 300 m depth. Particular
attention was paid to (I) Monothalamids (a paraphyletic assemblage of lineages with a vast number of species still not
described as a result of their time-consuming isolation and sample processing issues) and (11) family Elphidiidae (a group
of calcareous foraminifera, commonly regarded as a 'nightmare for taxonomists' due to their complex morphology and
vague morphospecies boundaries). Despite a very different context, the taxonomy of both groups requires the 'integrative'
approach: a combination of the study of morphology by means of optical and SEM microscopy, and genetics (SSU rDNA
gene sequencing and molecular phylogeny).
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HuTosiorns BEICOKOIINPOTHBIX hopaMuHH(eEP: OT Ce30HA K Ce30HY
Knasesa O. B.*

Cankr-IlerepOyprekuii TocyapcTBeHHBIN YHUBEPCUTET, Kadeapa 30010run 0ecrio3BoHOYHEIX, CaHKT-IleTepOypr
* e-mail: knyazeva.sp@gmail.com

Jlonroe BpeMsl CUMTANOCh, YTO BBICOKOIIMPOTHBIE OPraHMU3MBl C HACTYIUIGHHEM 3HMHEr0 Iepuoia |
COITYTCTBYIOLIET0 €My Ae(duIMTa MUIM NepexoJsIT B cTaguio Mokos. COOTBETCTBEHHO, 3TOT HEPEXOA HOJIKEH
COIPOBOXKIATHCS CHUKEHHEM METa00IN4YeCKOl aKTUBHOCTH, OTCYTCTBUEM IIMTaHUS U pocTa. MccnenoBaHus OCIeTHIX
JIeT OIPOBEPrafoT JaHHYIO MapajurMmy, JOKasblBas, YTO U MHOTHUX OoOHMTaTelell APKTHUKH XH3Hb HE 3aMEIUIeTCS C
HACTYIICHHEM 3UMBL. TeM He MeHee, OONBLIIMHCTBO TAaKMX HCCICAOBAHHI KAacaroTCS B OCHOBHOM MakpoOEHTOca WU
IUTaHKTOHA. To, Kak pearupyroT Ha HACTYIUICHHE 3UMBI IIPEJICTABUTENN MEHOOCHTOCA, B YACTHOCTH, TAKOW BaYKHBIN €T0
KOMIIOHEHT Kak (popaMUHN(pEPH — HEM3BECTHO.

s m3ydeHus KieTok popamMuHApep HaMu ObIT 0TOOpaH HOHHEIH ocanok u3 gpropaoB Ceseproro nmmbeprena
B 2015-2016 romax. OT6op mpoO MPOM3BOMWICA B SHBApE W HIOHE AJIS TOTO, YTOOBI IONYYUTH IPEICTABICHHE O
COCTOSTHHH KJIETOK B pa3HbIe ce30HbI roja. Jlanee npeicraBuTeny Hanboaee MHOTOYMCICHHBIX BUAOB ObUIN U3YYEHBI ITPU
MIOMOIIN KOH(OKATEHON M TPAHCMHUCCHOHHOW 3JIEKTPOHHOH MHKPOCKOITHH.

Jns uccnemoBaHus B TEpBYH ouepenp Obutk BeiOpansl Bumsl Cassidulina reniforme, momumupyrommii B
NpUIeIHUKOBBIX ocankax, u Nonionellina labradorica, mpeumyinecTBeHHO HacensrONUMI AUCTANBHBIE OT JIEAHHKA
JIOHHBIE OCAJIKH.

HecMoTps Ha mpennonaraeMoe CHW)KEHHE UYUCICHHOCTH MHUKPOBOAOPOCIEH — OCHOBHOIO HMCTOYHHMKA ITUIIH
YIIOMSHYTBIX BUJIOB — KJIETKH IpPEACTAaBUTENCH O0OMX BHAOB, COOpaHHBIC 3MMOH, COIEPIKAT NHUIIEBApUTEIbHbIC
BaKyOJIH, CBUICTEIBCTBYIOLINE O TOM, 4TO 3TH opaMuHU(Epsl THTAIOTCA. MeTaboIMYecKuii anmnapaTt KIeTOK TakkKe
aKTHBEH: Ul HHX XapaKTepHHl sapa C SPKO BBIPAXKCHHBIMH SIPBILIKAMH, OOLIMpHAs CeTh LIEPOXOBATOroO
SHIOIIIA3MAaTHYECKOTO PETUKYJIyMa, aKTUBHBIC almapartsl ['0JIbKH X MHOTOUYHCIICHHBIE MUTOXOHAPHH, KOTOPBIE YacTo
ymaercs 3adUKCHpOBaTh Ha CTauuM JejieHus. llapakpucrajuimdeckue Tena, OOHapy)KCHHbIE HaMH, KpaiHe
MaJIOUMCIICHHBI M B JAHHOM CHTyalli HE MOTYT PAacCMaTpPUBATHCs B KaueCcTBE NPHU3HAKA ITOKOSLICHCS CTaIiu.

HHTepecHo# HAX0AKON OKa3alKch XJIopormiacTs! (kinenTomiactsl) B muroruiazme N. labradorica, kotopeie 65u1H
B OOJIBILIOM KOJIMYECTBE OOHAPYIKEHBI B IPOTUCTaX, COOpPaHHBIX Kak JIETOM, Tak U 3uMoii. KitenTomnactus onvcana s
nenoro psga ¢Gopamunudep. B Bumax, oOuraronmx B Impeaeiaax (HOTHYSCKOHW 30HBI, IUIACTHIBI COXPAHSIOT
(DOTOCHHTETUYECKYIO0 aKTUBHOCTh. J{i1st popamMuHu(ep, oOUTAIOMMX B YCIOBUAX Neduimra cBeTa, B TOM YHCIE VIS
N. labradorica, ¢pyukmus knenroriacTos He U3BeCTHA. Bee onucaHHble HAMU KJIEITOIUIACTHI OBLTH IETBIMHU U HE HMEITH
NPU3HAKOB Jlerpajlallii WM NepeBapuBaHus. ENMHCTBEHHOE, Ha YTO CTOMT OOpaTHTh BHUMAaHWE — Pa3pbIBEI B HX
HapyXHbIX MeMOpaHaxX, KOTOpble, KaK paHee MPeIroiaraiock NPYTHMH HCCIIENOBATEISIMHE, CIYXaT Ul OOJierdeHus
o0OMeHa MeX[y KICNTOIIACTOM U LUTOILIa3Moii Xo3simHa. Takum oOpasom, N. labradorica naxe B ycinoBusx neduunta
MUK HEe UCTIOJB3YEeT 3allaCeHHbIC B IUTOILIA3ME XJIOPOILIACTHI B KAYECTBE PE3EPBHOTO HCTOYHHKA €Ibl.

Ilpoexm evinonusemcs npu noodepcke epanma PODU 18-34-00823 mon_a ua base pecypchoeo yenmpa
«Pa3zgumue MONEKYIAPHBIX U KIEMOYHBIX MEXHOL0SULY.

Cytology of the high-latitude Foraminifera: from season to season
Kniazeva O. V.*

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

Several benthic foraminifera species were collected in January 2016 and June 2016 from Svalbard fjords and
studied with TEM and confocal microscopy. Despite the presumed lack of food during the winter foraminifera showed
signs of active feeding and demonstrated well-developed metabolic apparatus hence disproving the initial idea of their
transition to the resting stages during winter.
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OKEAHOJIOI'MA, TEOXUMNA, IIOYBOBE/IEHHE

HN3oTonublii cocTaB Bogopoaa oA peku Enuceii, nocrynaromux B Kapckoe mope
Ilepesepses P. AL2% Jlyoununa E. 0.2, Koccosa C. A.2

! Mocxkosckuii TocypapctBennblii YHusepeutet uM. M. B. Jlomonocosa, Mocksa
2 IHCTUTYT Te0JIOTUHU PYAHBIX MECTOPOKICHUH, meTporpaduu, Murepanoruu u reoxumuu (MTEM) PAH, Mocksa
* e-mail: rompereverz@hotmail.com

W3oTonHbI cocTaB BOJOpPOJAa BOA B 30HE IEpexojia «peKa-Mope» I03BOJIeT YCTAaHOBUTh MCTOYHMK U JIOJIO
MIPECHOT0 KOMIIOHEHTa B MOPCKOM Bozie. Llenbio naHHO paboThI sIBIIsSETCS ONpeAeIeHie H30TOITHOTO COCTaBa BOAOPOIa
NPECHBIX BOA, nocTynatoimux B Kapckoe mope n3 pekn EHucel, 1 KomMuecTBEHHAs OI[€HKa COJIep KaHUs JaHHBIX BOJ B
30HE Iepexojia «peka-Mope». KonndecTBeHHbIE OLIEHKH HAIIPABJICHHUS, JaTbHOCTH M TTyOHHBI paCIIpOCTPAHEHUS PEYHBIX
Box B Kapckom Mope MMeEIOT 0oJblIoe 3HaueHHE, IOCKOJIBKY PEYHBIC BOJBI SIBISIOTCS MOTEHLIHAIBHBIM UCTOYHUKOM
paIMoaKTHBHBIX ¥ TEXHOT€HHBIX 3arps3HEHHH.

Martepwuai s H30TOIHBIX UCCIIEIOBaHUNA 0TOOpaH B 66-M peiice HayyHO-MCCIEeI0BATENBCKOTO CyJHA « AKaIEMUK
Mctucnas Kenppim» B Kapckoe mope u mope JlanteBbix (13 mronst — 21 asrycrta 2016 r.). [Ipo6s1 Ob11H 0OTOOpaHBI Ha
13 craHIUsX, pacloNI0KECHHBIX BJIOIb NPOQUIIS, BEITSHYTOTO B HAIIPABJICHHUH C I0Ta Ha CeBep OT 3CTyapus pekn Ennceit
(~71°c.mw), go ~76 ° c. m.

WzoTomnHerit ananmm3 Bonoposa 0su1 mpoBeaeH MerogoM DI IRMS (Dual Inlet Isotope Ratio Mass Spectrometry) ¢
ucnonb3oBanueM Macc-cekrpomerpa DELTAplus (Thermo, Finnigan). Bemwmuwasr 6D BomHBIX 00pa3moB ObLTH
npoxaaropoBaHsl B 1ikaie «V-SMOW)» ¢ ucrnonb3oBaHHEM BHYTPEHHHX CTaHAApTOB U 00pa3uoB cpaBHeHuss MAT'ATO
(OH-13 — OH-16). Tounocts onpenenenus BenuunH 6D cocramset £0,3 %o.

[pouecchl cMelIeHHsT MOPCKUX M PEYHBIX BOJ TPAAWUIMOHHO PAacCMaTPHBAIOTCS B KOOPAMHATAX «U30TOIHBIH
COCTaB-COJICHOCTBY». B kauecTBe «MOpPCKOTr0» KOMIIOHEHTa ObLI IPHHAT COCTaB HEONPEeCHEHHBIX BOJ bapeHiesa mops,
HMEIOINUX COJCHOCTh 34,95 %o u 6D = 1,55 %o, MOCKOIBKY OHH SIBJISIOTCS OCHOBHBIM HCTOYHHKOM MOPCKHX BOJI B
Kapckom mMope. MeToioM 3KCTpamossinuy BeJIMYUH 0D Ha HyJEBYIO COJEHOCTH OBLI ONpENeNICH M30TOIHBIH COCTaB
Bojiopoza peqHoro croka Exmces, ero cpennsist BennunHA D coctaBmima —115,5 %o.

KonmuecTBeHHas OLICHKA COJEp)KaHMS PEYHBIX BOJ B M3yYeHHBIX oOpasmax m3 OOckoro m Enmceiickoro
npoduieit OplIa MPOBEIeHa 0 YPAaBHEHUIO MaTepHAIBHOTO OanaHca:

50617,: Xép,&"-(l'x)&w&

T Oosp., Ope M Oue — H3OTONHBIH COCTaB BOAOPOJA H3MEPEHHOTO 00pasla, pPedHOW BOJBI M MOPCKOTO
KOMIIOHEHTa COOTBETCTBEHHO.

[IpoBeneHHbIe pacueThl MOKA3hIBAIOT, YTO MOBEPXHOCTHEIN cioii (0T 0 1o 10 M) Kapckoro mopst conepxxut 6onee
geM 50 % NpecHBIX BOJ PEYHOTO MPOMCXOXKACHUS 1axe Ha paccTostHUU 6onee yeM 400 KM OT yCThs peKu. DTH BOIBI C
HU3KOI COJICHOCTBIO Pe3K0 060COOIEHBI OT COIEHBIX MOPCKHX BOA, ocTynaromux B Kapckoe mope u3 bapeniesa mops
Ha MPUAOHHBIX ropuzoHTtax. ClelyeT y4uThIBaTh, YTO MPUAOHHBIE BOJABI TAK)XKE ONPECHEHBI JOCTATOYHO CHIIBHO M
coaepxart 10 10 % pedHoit BOjbI.

Taxkum 00pa3zoM, Ipu BHINIOJHEHUH JaHHON PaOOTHI, OBIIIM YCTAHOBJICHB! BEIMYHHBI YCPEITHEHHOTO M30TOMTHOTO
COCTaBa BOJIOPO/Ia PEYHOTO CTOKA, TPEACTaBICHHOT0 BOJaMU pekn EHMCEH, 1 oTIpeienieHo coiepKaHue STHX BOJ B BOAAX
N3y4YEeHHBIX MPOQHIIEH.

Paboma evinonnena npu nooodepacke epanma PODU, npoexm 18-05-00740.

Hydrogen isotope composition of water of the Yenisei River entering the Kara Sea
Pereverzev R. A.Y?* Dubinina E. 02, Kossova S. A.2

1 Lomonosov Moscow State University, Moscow
2 Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry (IGEM) RAS, Moscow
* e-mail: rompereverz@hotmail.com

The transition zone of “Yenisei river — the Kara sea” was studied by isotope method. The average hydrogen
isotope composition of water in the transition zone “river-sea” was determined (8D = —115.5 %o). The content of fresh
river waters in studied profile was determined. The nature of the water stratification and dynamics of the flow effects of
the Yenisei river with a distance from the estuary were established.
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H3oTonHbIi cocTaB Bopopoaa U Kucjaopoaa sox Bocrouno-Cnbéupcekoro Mmopst
B 30He BJIUsIHUS peku UHAUTHPKH
Kupakocan /]. B. *

Poccuiickuit xumuko-texaonornueckuit yausepcuretT (PXTY) um. [I. . Menneneesa, kadpenpa FOHECKO «3enenas
XUMHS A7 yCTouuBOro passurusy, Mocksa

WHCTUTYT TE0JI0TnH PyAHBIX MECTOPOXKICHUH, neTporpadun, MuHepanorun u reoxumun (MI'EM) PAH, Mocksa

* e-mail: kirakosyan.diana2015@yandex.ru

Jannast pabora mocBsilieHa W3Y4YEHUIO 30HBI nepexoia «peka Muaurupka — Bocrouno-Cubupckoe Mope»
METOJIaMH W30TOITHOM reoxumui. MccnenoBanne H30TOIHOTO cocTaBa KUCIOPOAA U BOJOPO/Ia B 30HE IIEPEeX0a «peKa-
MOpe» MO3BOJISIET MACHTH(OUIMPOBATh KOMIIOHEHTHI CMELICHHUS U OMPEACNATh UX KOJMYECTBEHHOE COJCpIKAHHE B
CMeIIaHHbIX Bojax. [Iisi ompeaeneHus] H30TOMTHOIO COCTaBa BOAOPO/a ObLI HCIIOIb30BAH METO/| Pa3IoKEHHs BOJbI Ha
ropsiaeM xpome. VI30TOoIHbIH aHaIu3 KUCIOPOAa MPOBOJUTCSI METOOM M30TOIMHOTO ypaBHOBemuBanus Boasl ¢ CO2 ¢
HCTONBb30BaHUeM prbopHoTo KoMiutekca GasBenchll n aBrocommutepa PAL.

Martepuan Ui H30TOIHBIX HCCIIeHoBaHUA ObuT oToOpaH B 2017 roxy B xome 69-ro petica HUC «Axamemuk
Mctucnas Kengpmr» B Boctouno-CubOupckoM Mope BOOIH paspes3a, 3aJI0KEHHOTO OT TMOOEepekbs BOJHM3H YCTh
p. Uanurupku ot cranmuu 5598 (71°27,9826' c. m. 152°53,97'B. n.) mo cranmuu 5607 (76°09,92,21' c. m1.
163°03,3783' B. a.). OTOOp P00 MPOU3BOAMIICS IIPH OMOIIU PO3ETTHL

BeinosnHeHo uccnetoBaHie pacipeaeieH s COJICHOCTH, H30TOITHOTO COCTaBa BOJAOPO/ia U KUCIOPO/a C TIITyOHHOM.
C yBenudenueM riay6unsl Benuuussl 8D u §'%0, a Takxke comeHocTs BospactaoT. Ha rmy6unax ot 0 10 8 MeTpoB
COJICHOCTh BOJ| IMOHM)XEHA, OTHOCHUTEIBHO CpEeIHEH COJEHOCTH XapaKTepHOH s Mopckux Box (35 psu). 3Oto
CBUJIETENIBLCTBYET O MpOLIECCaX ONMPECHEHUs, 3aTParuBaloONIMX 3TH BOJbl. B wacTHOCTH, Ha cTaHIMU 5598 BenuyuHa S
nmoctruraeT 15 psu (3To Hambosiee OoNMpecHEHHas BOAa B MOBEPXHOCTHOM cjioe), a Ha cTaHmmu 5607 S = 30 psu, 4to
MPaKTHYECKU HE OTIIMYACTCS OT COJICHOCTEH, HAOI0JaeMbIX Ha Ooliee TITyOOKUX TOPH30HTAX.

Hau6onee nerkue senmunssl D 1 §'%0 HaOm0AaI0TCA B TOBEPXHOCTHOM CIIOE Ha cTAaHIMHU 5598 (8D = —89,7 %o,
580 =—11,61 %o), Haubonee Taxensie — Ha ctaHIEA 5607 (8D = —19,4 %o, 580 = —2,1 %o). B 3TOM ci10€ TIPOSIBIEHO
OIMpPECHEHUE, KOTOPOE YMEHBINACTCS C yAAJCHHEM OT OCHOBHOTO WCTOYHUKA OmpecHeHus — peku Wuaumrupku. Ha
ry6uHax oT 8 10 12 M oTMeuaeTcsl yBelIu4eHHe COJeHOCTH U 3HadeHuil 8D u 880, Tak Ha crannmm 5598 Ha riy6une
okono 12 M 8D = —60,8 %o, 380 = —7,7 %o npu S = 25 psu. Jlna crannuii 5605, 5606 u 5607 u3MeHeHUs CONEHOCTH U
BennuuH 8D u §'80 ¢ rryOuHoOl MeHee BBIpaXKeHbL.

[onydeHHsle naHHBIE 00 HM30TOIMHOM COCTaBe BOJAOPOJA M KUCIOPOAA IOKa3alid, YTO Ha BCEX CTaHIMAX
HaOJII01aeTCs ONMPECHEHUE MOBEPXHOCTHOTO CJIOSl BOJ W30TOIHO-JIETKUM ITPECHBIM KOMIIOHEHTOM — PEYHOI BOJOW
Wupurupku.

Paboma evinonnena npu noooepacxke PH®, npoexm 18-17-00089.

Isotopic composition of hydrogen and oxygen in the waters of the East Siberian sea
in the zone of influence of the Indigirka river
Kirakosyan D.*

D. Mendeleev University of Chemical Technology of Russian, UNESCO Chair «Green Chemistry for Sustainable
Development», Moscow

Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry (IGEM) RAS, Moscow

* e-mail: kirakosyan.diana2015@yandex.ru

The hydrogen isotope analysis was conducted in the regime of dual-inlet isotope ratio mass spectroscopy (DI
IRMS), by microsample decay on hot chrome. The oxygen isotope analysis was conducted by the isotope equilibration
method in the regime of continuous-flow isotope ratio mass spectroscopy (CF IRMS) with the use of the DELTA V+
mass spectrometer and GasBenchll option (Thermo, Germany).
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MoJieKyJsIpHBIH COCTAaB TYMHHOBBIX KHCJIOT o4B Poccuiickoit ApkTHkH
Ionakos B. U.*

Cankr-IlerepOyprckuii TocyapcTBEHHBIN YHUBEPCUTET, Kadeapa npukiagHoi sxonorun, Cankr-IletepOypr
* e-mail: slavon6985@gmail.com

[NonsipHble TOYBBI WTPAIOT KIOYEBYIO POJIb B IJIOO0AJIBHOM KPYroBOpOTE YIJIEpoja, T. K. OHU COJEpKaT
MaKCHMaJIbHbIE 3amachl MOYBEHHOTO OpPraHMYecKoro yriiepoja BO Bceil menmocdepe. AKKyMyJsinus Tymyca B
apKTUUECKMX II0YBaX CBsi3aHa C HAJIMEp3JIOTHOM peTWHHM3alued Tymyca, KPHOTEHHBIM MacCOOOMEHOM,
TEPMOKapCTOBBIMH TIporieccaMd u Op. Ilmomane MOABEp)KEHHAs BIMSHUIO MHOTOJIETHeMep3nbix mnopox (MMII)
cocrapisieT Gonee 8,6 MutH KM2, 0kono 27 % BceX 3eMellb, PacIoNokeHHbIX Bbime 50 ¢. mr. [{upkymmonspHas 30Ha
XapaKkTepu3yeTcs HU3KOH CTENCHBI0 TyMU(HUKAINN OPTaHMYECKOT0 MaTepraia M KOPOTKUM BEreTalMOHHBIM IIEPHOIOM.

BroxnuMaTHdeckne yCIIOBHS ONPEACTSIOT MOYBOOOpa30BaHHWE B MONSPHBIX PErHOHaX W UX crenuduieckuii
coctaB TymuHOBBIX KucioT (I'K), omHako mX BBICOKOE pasHOOOpasne, HHW3Kas CTENEHb W3YyYCHHOCTH PETHOHOB H
HCTIONB30BaHUE KIIACCHYECKUX METOIOB W3y4YEHHs OPraHMYECKOro BEIIECTBA HE MO3BOISIOT HaM OIPENENNTh
MOJIEKYTIAPHBIA cocTas 'K B MONSPHBIX MOYBAX ¢ BHICOKOH CTENEHBIO JJOCTOBEPHOCTH. [Tpesioxkennblii Hamu Metox °C
(CP/MAS) SIMP no3Bosnsier KOJIMYECTBEHHO OIPEACIATh CTPYKTYpHbIE U (yHKIMOHATIbHBIe napaMeTpsl ['K. /laHHbIH
METOJl aHaIn3a MOJeKyJsipHoro cocraBa 'K momoker moHsATH (hyHIaMEHTalIbHBIE MPOIECCH TTOYBOOOPA30BaHUS H
CO3/1aTh HOBBIE TIPEICTaBICHUS O CIIOKHOM COCTaBE U CTPYKTYpe MPHPOTHBIX BEICOKOMOJIEKYJIApHBIX coeauHeHui 'K B
noysax noj BausHuem MMIL.

PaiioH uccienoBaHuil pacmookeH BOKPYT OCTPOBOB POCCUNCKONW APKTHUKHU M BKITFOYAeT B ce0s: ocTpoBa Baiiray
n Konryes B Kapckom Mope, octpoB AHzpes B Mope JlanTeBbix U ocTpoB KypyHrHax B aenbTe peku JIEHBI U OCTpOB
Cochoger B benoe mope.

B wnccnenoBaHHBIX HAMM MOYBAaX HAKAIUIMBACTCSI 3HAYMTENIBHOE KOJIMYECTBO ANM(aTHYECKHX (ParMeHTOB B
muamazoHax 0—46 m 110-144 M. 1., 9TO CBSA3aHO C TOBBHIIICHHOH BIAXHOCTHIO B apKTHUECKOM CEKTOpEe W HHU3KOU
CTETIeHBI0 TyMHU(UKAIMH opraHnudeckoro BemecTBa. CootHomernnme AR/AL kome6mercs ot 0,35 mo 1,04, gro
00yCIIOBIEHO ~PA3IWYHBIMU  KIMMAaTHYECKUMH TapaMeTpaMH, COCTaBOM pAaCTUTEIBHBIX OCTATKOB, a TaKXKe
MOYBOOOPa3yIOMIMMH TIPOLECCAMU U aKTUBHOCTBIO KPHOTEHHBIX IPOLECCOB, NP YCHICHUH KPUOTEHHBIX MPOLECCOB H
HU3KUX YPOBHSX TyMH(UKAIMU yBETHMYMBACTCS N0 alu(aTHYeCKuX COSIAMHEHHH M NPOUCXOAUT 3aXOpaHWBAHUE
opranmdeckoro BemectBa B coctae MMII. B mousax ¢ octpoBoB CocHosen, Baiirau, Konryes u Amnapeit
MOJIEKYJISIPHBIH COCTaB CBSA3aH C HAKOIUIEHHEM alln(aTHuecKux coeanHenuit (no 74 %) B cocrase ['K. B nouBax octposa
KypyHrHax, pacmoyio)keHHOro B JeibTe peku JIeHpl, HakamauBaeTcs OTHOCHTEIBHO BBICOKOE COJIEpXKaHUe
apoMaTHYecKux GpparmMeHToB — 10 51 %, 9T0 XapaKTepHO IS TOJ30IMCTOTO THIIA TOYBOOOPA30BaHMS U OoJIee I0XKHBIX
NIPUPOJHBIX 30H, TJE YCIOBHSA IOYBOOOPA3OBaHMS B MEHBIIEH CTENEHH CBS3aHbI C IIpOIleccaMM KpUOTeHe3a M
OpraHuYecKoe BelecTBo Oosiee rymudunnposano. [1o4Bsl, popMupyronmecs Ha aTFOBHAIBHBIX OTJIOXKEHUIX, HIMEIOT
OTHOCHTEJIFHO BBICOKYIO CTENEHb T'yMH(HKAIMM H3-3a €CTECTBEHHOTO JAPEHaXKa M ciIaboro BIMSHUS KPHOTCHHBIX
npoueccoB. Hakomnenne apomarmdecknux ¢parmeHroB 'K cBsi3aHO ¢ BBICOKOH MHKPOOMOJIOTMYECKOH aKTHBHOCTBIO
MOYB, T. K. PEYHON HJI U TECOK COJAEPXKUT OTHOCUTENBHO BBICOKOE COJAEP’KAaHHE MUTATENBHBIX 3JIEMEHTOB B CBOEM
cocTaBe, HEOOXOMMBIX JJIsl MUKPOOHOTHI M paCTEHHH, KOTOPBIE SIBJISIFOTCS IPEKYPCOpaMu ryMudukaimm.

Molecular composition of humic acids isolated from soils of Russian Arctic
Polyakov V.*

Saint Petersburg State University, Department of Applied ecology, Saint Petersburg
* e-mail: slavon6985@gmail.com

Humic substances isolated from selected soils of Russian Arctic were investigated in terms of molecular
composition and stabilization rate. Degree of polar soils organic matter stabilization has been assessed with the use of
modern instrumental spectroscopy methods. Analysis of humic acids (HAS) preparations showed that aliphatic fragments
prevail in the organic matter isolated in polar soils. The predominance of aliphatic fragments has been revealed in the
HAs from soils located on the coastal zone, could be caused by regular refreshment of organic matter in conditions of sin-
litogenic process.

This study was supported by Grant of Saint-Petersburg State University “Urbanized ecosystems of the Russian
Arctic: dynamics, state and sustainable development”.
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OcHOBHBIE TCHACHIIMH U3MEHEHNS JIeI0BBIX YCJIOBHI POCCHICKMX APKTHYECKHX Mopeil
32 mocjaeaHee JecATUIeTHe
Muwenko A. B.*, Tumogpeesa A. b., Ilasnosa E. A., lllapamynoea M. B., Xomuenkog C. B., Ecoposa E. C.

OI'BY «ApkTndecknii 1 AHTApPKTUUECKUH HaydIHO-NCCIIETOBATEIbCKIH HHCTUTYTY», CaHKT-IleTepOypr
* e-mail: mishchenko@aari.ru

Ha ¢one Teky1ero noTeruieHus MoJIsipHOro peruoHa, Hayaserocs ¢ cepeanHsl 80-x rogoB XX B., MOXKHO 0000
BeIAenuTh nepuo 2007-2018 rr. DToT mepuoa XapakTepu3oBaICsH (HOPMHPOBAHHEM HKCTPEMANIBHBIX 3a BECh DAL
HaOJII0ICHUH 3HAYEHUH TeMIIepaTyphl BO3/lyXa B IIOJIIPHOM palOHE ¥ JISISTHOTO IOKPOBa B MOPSIX POCCUIICKOH APKTHKH.

Ha ¢one noBsiieHus TeMneparypsl Bo3tyxa B ApkTuke paHee Obut BoaeneH neproa 2007-2013 rr., KoTopslit
OTIMYaeTCAd HCKIIOYUTEIBHO OONBIIMMH AHOMAIMSAMH JIEHOBBIX YCIOBHH. OTOT MEPHOA XapaKTepH30BAJICS
3HAYUTEIbHBIMHU COKPAICHUAMH IIJIOIAAN JIEASHOTO TOKPOBA, YMEHBIICHUEM TOJIIMHEI JIbJIa M CMEIICHUEM CPOKOB
JIe1000pa30BaHUs M TASHISL.

3a mpomenmmuii nocnenauii mepuox 2014-2018 rr. Bo BceX apKTHUECKHUX MOPSAX HAONOIaeTcs JajbHEWInee
YMCHBILICHNE TOJIIMHBI JIBA0B B 3UMHHI NEPUOJ W YMEHBIICHHUS JIEAOBUTOCTH MOped B jeTHHH mepuon. OgHAKo
WHTEHCUBHOCTB 3THUX M3MEHEHUH 3aMETHO YMEHBIINIIACH.

Bo Bcex apkTHueckux Mopsax, kpome UykoTckoro, HaOmoaeTcsa oTpuliaTelbHas aHOMalIHs TOJNIIMHBEL. B Mopsax
KapckoM u JlanTeBbIX yBenMumiach IJIOMIAAs CPEAHUX JBJIOB B KOHIlE Nepuosa HapactaHus. Ho mpu 3ToM ams Bcex
Mopeii, kpome KO3 UykoTCcKOro, 3HaYUTEIBHO COKPATUIIACH IUIOMIAAb OJHOJCTHHUX TOJICTBIX JIbIOB, KOTOPBIC OBLIH
OCHOBHBIM TNIPENATCTBHEM AJIS CYA0XOACTBA.

MakcruManbHOE YMEHBIIEHUE JIEJOBUTOCTH MOPEH B JIETHUW NIEPUOA 3a MOCJIEAHUE 5 JIET IPOU30LILIO0 B MOPAX
JlanteBbix 1 BocrouHo-Cubupckom. JlenoButocts Mopei (Iuiomanps 3aHsTas JibJAaMH) B JICTHUH IEPHOJ SIBIISETCS
MHTETPATBHBIM ITOKa3aTeNIeM, ONPEACIAIOMNM (JOPMHUPOBAHHUE JEITHOTO IIOKPOBA B TEUEHHE BCErO T'OJOBOTO IIMKJIA KaK
HapacTaHMs JIBIOB, TAK U NX TaSHUS U pa3pyLICHUs B JICTHUI MEPHOI.

IlpoBeneH aHanW3 W3MEHEHHS IUIOMAAM OCTATOYHBIX JIBIOB, COXPAHSAIOIIMXCS IIOCHAE JIETHETO TasHUS.
OcTaToyHast IUIOMab JbI0B SABIAETCS BaXKHBIM ITOKA3aTENEM, XapaKTEPH3YIOIUM MOCIEAYIONIIE OCEHHHE TPOIECCH
7en000pa30BaHUsl U HAKOIICHUS JbJa B MOpAX. PaHHee W MHTEHCHBHOE JIe000pa30BaHKE B MOpSX, HHTEHCHBHOE
HapacTaHHWe ero TOJNIIMHBI U TOPOCHUCTOCTH TPHBOAUT K (OPMHUPOBaHHIO OOJBLIOrO KOJUYECTBA MOIIHBIX JIBJIOB.
[o3nHee Hayano neno000pa3oBaHKs M MEAJICHHOE HapacTaHMs JibJa NPUBOAUT K (POPMHUPOBAHUIO JICASHOTO MOKPOBA
MeEHbBIIEH MOIIHOCTH. DTH HPOIECCHl B 3HAUYUTEIBHON CTENEHU 3aBUCAT OT KOJIMYECTBA OCTATOYHBIX JIBAOB B MOPAX
Iocye JIETHEro TassHuA. 1'paHuIla OCTaTOYHBIX JIBAOB 3a IPOIIEALIee IECITUIETHE IPOSBIIAIA TeHICHIIMU K CMEIEHUIO
Ha ceBep, HO I0-Pa3HOMY B KKIOM M3 apKTHYECKUX MOpPEH.

Knumatndeckrue U3MEHEHHs HE MOTJIM HE OTPa3HUThCS Ha JIEJIOBBIX YCIOBUSIX POCCHHCKUX apKTHYECKHUX MOpPEH.
[ToroMy MOCTOSIHHBIF MOHUTOPHHT THAPOMETEOPOJIOTHYECKNX YCIOBUH SIBISETCS Ba)KHEHWIIMM YCIIOBHEM MTOHUMAHHS
MIPOMUCXOISIINX U3MEHEHUH.

The main trends in the ice conditions of The Russian Arctic seas over the past decade
Mishchenko A. V.*, Timofeeva A. B., Pavlova E. A., Sharatunova M. V., Khotchenkov S. V., Egorova E. S.

State Research Center “Arctic and Antarctic Research Institute”, Saint-Petersburg
* e-mail: mishchenko@aari.ru

During the warming of the polar region, which began in 1988, we can highlight the period 2007-2018. In the last
two decades, the trend of reducing the area of residual ice is well observed. The ice edge has moved significantly North
over the past decade.
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OneIT N3MepeHus epBUYHON NMpoaykuuu B npoanse Cpennsas Canma besnoro mops
Hoeocenosa E. B.*, Kysneyosa /. A., [lempocan H. B., Cmacun P. E.

Cankr-IlerepOyprckuii rocyaapcTBEHHBIN YHHBEPCUTET, Kadenpa okeanonorun, Cankr-IletepOypr
* e-mail: novoselovaa.elena@gmail.com

[epBuuHas MpOIyKIUS — 3TO CKOPOCTh 00pPa30BaHMsI OPraHUYECKOI0 BEIIECTBA aBTOTPO(PHBIMU OpraHU3MaMH,
OTHECEHHasl K eMHMIIE IJIOIaaAn Wik o0bema BojgoeMa. Ee BbIpakaroT B €IMHHMIAX MAacChl WIM SHEPTHU B CIUHUILY
BpeMeHu (AnumoB, 1989). IlepBuuHas NPOAYKIHS MOKET 00pa30BBIBATHCS JIBYMs MYTSMU: B PE3yJIbTaTe XEMOCHHTE3a
win potocuHTe3a. MBI He OyIeM OCTaHABIMBATHCS Ha IEPBOM, IIOCKOJIBKY €T0 BKJIaJ] 3HAYUTEIbHO MEHbIIE — HE Ooree
1,5-3 % (Anumos, 1989).

B mpomecce ¢oTocuHTE3a IHEPTHS COMHEYHOW pagHWaINy, IOTJIONICHHAs PAaCTCHUSAMH, TPaHC(HOPMHUPYETCS B
MOTEHIMATBHYI0O SHEPTHI0O OPraHMYECKHX BeHmIecTB. B TeMHOTE (DOTOCHHTE3 IPEKpamaeTcs, ClIe0BATENbHO,
IpeKpaIaeTcsi NoTpeOIeHNE YIIEKNUCIOro Ta3a U BBIACICHHE KHUCIOPOA, OJHAKO JIBIXaHHE MPOJOIDKACTCS C TOH XKe
CKOPOCTBIO, YTO U Ha CBETY. TakuM 00pa3oM, MOKHO pacCUUTAaTh NEPBUUYHYIO MPOAYKIHIO, €CIH CPAaBHUTH PE3YIbTAThI
KU3HEICATEIbHOCTH OPraHU3MOB Ha CBETY U B TEMHOTE.

ABTOpamu OBUIO TPOBEEHO MPOOHOE MCCIIEA0BAHNE U3MEHEHUS IEPBUYHOM NPOAYKIMU B TeueHue 10-Tu qHel
(c 25 urons mo 3 aBrycra 2019) B posuBe Cpeansis Canama. MBI HCIIOJIB30BATH KHCIOPOIHBIA METOJI, TOCKOJIBKY TaKOM
MOJX0/ 3HAYUTEabHO mporine. OTOOp mpod OCyIIECTBIICS ¢ ABYX riiyomH: Ha moepxHoctd (0 M) m 2 m. Ilocne
HKCIIOHUPOBAHUS CKIISTHOK B TEUEHHE CYTOK, OBUT MPOBENICH pacueT NepBUYHOM npoaykiuu (Ma0O2/n*4), a UMEHHO ObLIN
onpeneneHsl BaynoBas nponykius (BII), sucras npoaykmust (UII) u mectpyxmusa (). Mcexoas u3s toro, yto 1 ma O
cootBetcTByeT 0,536 Mr C, OBUIO OIIPEAEIEHO KOIUIECTBO 00Pa30BaBILETOCS OPraHUYECKOTO BEIIECTBA.

PaccMoTpnM n3MeHeHHE BEIYUCICHHON TaKUM 00pa3oM NEepBUYHON MPOAYKIMY Ha TOBEPXHOCTH. MUHUMAaIbHbIC
snaveHus BIT u Ul vabmrogamuce 27 urons (menee —170 MrC/M3*cyT). CnenyeT OTMETUTh, YTO 3TH 3HAUYEHUS ABISUIUCH
TaKKe MAKCUMAJIBLHBIMHU 110 MOAY.I0. Makcumanbhas UIT mabmopanacek 3 asrycra (147,5 mrC/m**cyT), a BII 28 utons
(115,5 mrC/m**cyr). MuHuManeHas jaecTpykuus Habmoganack 3 aprycra (—186,0 MrC/m3*cyt) u 29 urons
(—173,2 mrC/m%*cyT), MakcumanbHas — 26 urons (141,1 mrC/m3*cyr).

Xapaxtep uzmenenus [1I1 Ha riyOune 2 MeTpa UMeeT NPAKTHYECKU MPOTHBOIOJIOXKHBIA Xapakrep. Makcumym
BII u UII na6monancs 3 aBrycra u coctasun 186,0 u 147,5 mrC/m3*cyT cooTBeTcTBEHHO. MakCcUMyM J€CTPYKIMH ObLI
3apeructpuposan 28 mrons (218,1 MmrC/m3*cyr).

26 urons BIT Ha MOBEpXHOCTH 1 Ha TiyOKHe 2 MeTpa Oblla 0JIMHAKOBOH 1 cocTasuna 19,2 MrC/m3*cyr. 31 nrons
aHaJoOrMyHas CMTyauus HabOmonanach i gectpykuumu — 19,2 mrC/m3*cyr; 3 asrycra— gma UIII —
147,5 mrC/m3*cyr.

Bbu1o  BBIIBIEHO JOCTATOYHO HEOJHOPOJHOE BPEMEHHOE paclpeieleHHe BCEeX TPeX BBIYHUCICHHBIX
XapaKTEePUCTHK.

Experience of primary production measuring in the Middle Salma Strait, the White Sea
Novoselova E. V.*, Kuznetcova D. A., Petrosyan N. V., Smagin R. E.

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

We investigated the variation in primary production in the Srednyaya Salma strait (the White Sea). We made
measurements for 10 days (25.07.19 — 03.08.19) using the oxygen method. We took samples from two depths: 0 and
2 m. There was a non-uniform time distribution of gross production, net production and destruction.
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Hydrochemical characteristic of the Keret river estuary
Ladanova V.*, Chetverova A.

Saint Petersburg University, Department of Hydrology, Saint Petersburg
* e-mail: sea.treasure@yandex.ru

The study of the interaction of marine and riverine waters in the marine estuary is one of the most important issues
in hydrology, as well as in oceanology. Main aims of the research are to study how waters of different genesis interact in
the Keret river estuary, and to analyze whether current interaction is typical for rivers of White Sea.

The data analyzed in current research is based on annual expeditions (2008—-2009, 2011, 2017-2018) and fieldwork
results (2018). During fieldwork water samples were taken from different depths every 0.5 m on three stations located in
riverine, marine parts of estuary and in between in the zone of mixing of waters in high tide and low tide phases. Nutrients
and dissolved organic carbon (DOC) concentrations in the estuarine water were determined for the first time using high
quality analyzers — San** (Scalar) and TOC-Vcpn (Shimadzu).

The Keret river was characterized by a hydrological regime which is typical for rivers of East European part of
Russia with high spring-summer flood discharge, autumn rain floods and winter low water period. The flow rate of the
river is 7.08 L S™tkm2, which was observed over a long-term period (1945-1989). Hydrological regime of the river in its
downstream is typical for North Eastern part of Russia and the coast of White Sea and reflecting a strong swamp influence.
Hydrochemical data generalization showed that waters of the river have hydrocarbonate and calcium ions as dominant.
Alekin classification type is Il or 111, depending on the season of a year.

Interaction of marine and riverine waters in space (in depth, in length of the Keret river estuary) and in time (during
a tidal cycle) affects hydrochemical characteristics changes within the estuary. Waters of the river origin are characterized
by low mineralization up to 27.9 mg L™, neutral pH values (6.5-7.5), rather high DOC concentrations up to 9 mg L™
Riverine and marine waters are mixing in the estuary, and hydrochemical characteristics are changing. This is reflected
on the halocline position which tends to go up to the surface if going in river-to-sea direction. Concentrations of DOC
and nutrients (silicate, ammonia, nitrate + nitrite, phosphate) of the river genesis are declining in depth and in river-to-
sea direction in the estuary. Marine waters typical for the White Sea are observed on the marine border of the estuary.
They are characterized by high mineralization up to 23 g L%, oxygen concentrations less than 20 sat % and high pH values
up to 9.3.

Thereby, hydrochemical analysis showed riverine waters spreading upper marine waters type of interaction.
Comparing various hydrological and hydrochemical features of different estuaries of White Sea coast (Kem, Onega,
Mezen, Severnaya Dvina rivers), authors consider the Keret river estuary rather typical for the research region.
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Me:kromoBasi H3MEHYHUBOCTD JKEJITOr0 BellecTBa B ycThe pekn Kepern
Axosnesa /. A.*, Manvuuesa A. A., Hosocenosa E. B., Ilempocsn H. B., Konoynos A. B.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHHBEPCHUTET, Kadenpa okeanonorun, Cankt-IletepOypr
* e-mail: dianayak47@mail.ru

JKenrtoe BelecTBO — 4YacTh PacCTBOPEHHOI'O B BOJI€ OPraHWYECKOro BemecTBa. OHO COCTOMT U3 XMMHMYECKHX
COCMHEHUH, 00pa30BaHHBIX IIPU Pa3JI0KEHUU OPTaHU3MOB, U BKIIIOUAET B ce0s TyMycCOBBbIe KUCJIOThL. OHO MOXET OBITh
AIUTOXTOHHBIM (BBIHOCHTCS C CYILIH NMPEUMYIIECTBEHHO pEeKaM1) M aBTOXTOHHBIM (00pa3yeTcs B MOpe MpH Pa3IoKEHUH
IUIAHKTOHHBIX OPTaHU3MOB). VI3BECTHO, YTO B PEUHBIX BOJAX COJECP)KAaHHE JKEITOr0 BEHIECTBA BBIIIE IO CPABHEHUIO C
MOPCKHMH BOJIaMH, X 3TO MOXKET CITy>KUTh HaJEKHBIM TPACCEPOM UL OLICHKH B3aNMOICHCTBUS PEUHBIX K MOPCKUX BOJ
B IIOBEPXHOCTHOM CJIOE.

Pexa Kepetp BEIHOCHT TIpecHBIC pedHbIe BoAbl B Kanmanakmickuii 3anmuB bemoro Mopst TmaBHBEIM 00pazoM depes
nponuB Cpennsis Canma u Y3kas Canma. B meranii meprox 2017-2019 rr. B yethe peku Kepets mpoBoamsics oToéop nmpod
C MOBEPXHOCTH AJISI ONPENEICHHs CONEpKaHUSI B BOJE >kenToro BemecTsa. CoaepikaHUE XKENTOTO BEIIECTBA B BOJE
omnpenensiioch Ha crekrpodoromerpe Unico-1200. s nanpHelero aHanmsa UCIoIb30BaIach AJMMHA BOIHBI 355 HM.

ConepkaHue XKENTOro BEIECTBA YMEHbIIAeTCs OT ycThsi peku KepeTb K MOpPUCTOM uacTH, T.€. UMEeT
aUIOXTOHHOE Npoucxoskaenue. HaubGonbluee comepxkanue sxenrtoro semectBa (19-20.5m™Y) s Beeii aksatopun
Cpenneit CanMsbl xapakTepHo a5 mions 2017 r. u asrycra 2019 r. Haumensiux 3nadenuii (9 M 1) conepskanue xenroro
BemiecTBa pocturaigo B uioHe 2018 r. Ha Beixoge u3 Cpenneil Cammbl. Takasg pasHMIa 3HAUE€HHH B KOHIICHTPALUU
JKEJITOrO BELIECTBA MOXKET OBITh CBsI3aHA C M3MEHYMBOCTBIO pacxoza peku KepeTb, Ha KOTOPBIN BIHSET yBEIMUCHUE UITH
YMEHBILICHNE KOJIMYECTBA aTMOC(HEPHBIX OCAIKOB.

B aBrycre 2018 1. HaOmogaeTCS MOBBIIEHHOE COIEpKaHHE JKEJITOro BellecTBa Ha Bxoje B CpenHioto Canmy, 9410
MOXET TOBOPHUTH O TOM, UTO B OTKPBITOM MOpPE IIPON30IIIO Pa3IoKEeHUE TUIaHKTOHA. [loX0)kee MOBBIIIEHHE CONEPKAHUS
TaKke mpociexuBaercs B aprycre 2019 r., 1 Ha 3T0 MOTYT BIHMATh OCOOCHHOCTH NPHJIMBHOTO PEXHUMa aKBaTOPHUH.

Hsmepenus 6vi1u npogedennl Ha baze obopyodosanus rabopamopuu « Ommo LLImuomay.

Interannual variations of Colored Dissolved Organic Matter (CDOM) in the estuary
of the Keret River
lakovleva D.*, Malysheva A., Novoselova E., Petrosyan N., Koldunov A.

Saint Petersburg state University, Department of Oceanology, Saint Petersburg
* e-mail: dianayak47@mail.ru

We investigate the distribution of CDOM in the estuary of the Keret River (White Sea). The content of CDOM
decreased from river Keret to open part of the sea and had allochthon origin. The highest concentrations of CDOM were
throughout the Srednyaya Salma in July 2017 and August 2019.
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XoJioanbiii nwab 2019 roga Ha beiom mope
Mamaoocansn A. I'.*, @ponosa A. B., Cmacun P. E.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHHUBEPCHUTET, Kadenpa okeanonorun, Cankr-IletepOypr
* e-mail: gevorkovna.anna@gmail.com

Kiumarndeckue M3MEHEHHS! XOPOIIO HPOSBIAIOTCS B MOJSPHBIX M IPHUIONSPHBIX PErHOHax, B CBA3H C DTUM
peryJspHbIe METEOpOJIOTHUECKHE HAONIOJCHUS 31eCh BeChbMa aKkTyajbHbL. lcciaenoBaHus rHAPOMETEOPOIOTHYECKOTO
pexxnMa B paiioHe Kapernbckoro Gepera bemoro mops, koropsie npoBomsrcs Ha YHB CIIOI'Y «benomopckas» (ryda
Kepets, 0. Cpennuii), mpenycMaTpHBalOT €XETOIHBIE METeOHaOIoJeHNs B JIeTHHH ce30H. B mepmon c¢ 25.07 mo
06.08.2019 r. cTyneHTaM-OKEaHOJIOTaM YAaJIOCh BEISIBUTH HE XapaKTEePHBIE IS pailoHa ITOTOIHBIC YCIOBHS.

MeTeoHaOmM0IeHAS BENHCH KaKIBIH IeHb B cTaHAapTHEIE cpoku (¢ 09:00 mo 24:00), Takxke Ha THIPOIOTHISCKOM
MOCTy M3MEpsUTUCh TemmepaTypa mosepxHoctd Boasl (TIIB) u ypoBens mopsa. Kpome Toro, B ¢pukcupoBaHHOH TOUKE
akBatopun ryosl Kepers omma pa3 B cytku (B 12:30 mo MecTHOMY BpEMEHH) MPOW3BOAWIOCH BEPTHKAIBHOE
30H/IMPOBAHIE TOJIIHU BOIBI (OIpeAeIsIach TEMIIEPAaTypa, COIIEHOCTh U XJIOPOMUILT).

C 25.07 mo 26.07 oTrMeyanuCh IOJIOKHTENbHBIE AHOMAIMHM TEMIIEPATyp C HaOJIIOAEHHBIM a0CONIOTHBIM
Makcumymom +28,5 °C (18:00, 26.07.). Oxnako Beuepom 26.07.2019 mporiren rpo3oBoii GpoHT, MOCIE Yero U A0 KOHIA
neprosia HaOJIOJNEHUI TeMIlepaTypa BO3/yXa CTaja MOCTENEHHO MOHIKAThCS W JOCTHIIA MHUHUMAJIBHOTO 3HAYEHUS
7,1 °C (0:00, 5.08). IIpu stom TIIB moBTOpsieT X0J M3MEHEHHs TEeMIepaTypbl BO3AyXa, HO C MEHEE BBIPAKEHHBIM
TpeHaoM. MakcuManbHOoe M MuHuUManbHOe 3HaueHue TIIB cocraBumo 21,8 °C u 10,0 °C, cooTBeTcTBeHHO. Takoe
MTOHMKEHUE TEMIIEPaTyphlI (BOJIBI M BO3IyXa) CBSI3aHO C TEM, YTO B pacCMaTpUBaeMBblil HepHo 1 HAOII0JaIUCh IOCTOSHHBIE
YCTOWYHBBIE U CHIIbHBIE BETPHI TPEUMYIIIECTBEHHO CEBEPHOTO HanpasieHus. CpeHss CKOPOCTh BETpa cocTaBisia 7 M/c,
¢ mopeBamMu 10 17 m/c. Taxke OBIIO OTMEUCHO MOCTENEHHOE IMOHIDKCHHE aTMOC(EpHOTrO IAaBICHUS M CIUIOIIHAS
00JIa4HOCTb, YTO MOATBEP)KAAETCS HH(YOPMALEH C CHHONITHYECKHUX KapT.

BeixonaxuBaHue BEpXHHX CII0EB BOJBI B TyOe KepeTs Hauanock Beies 3a MOHIKEHNEM TeMIIepaTyphl BO3AyXa U
BCKOpE JIOCTHIIIO MUHIManbHOTO 3HaueHus 11 °C. B mepBbie 1M Habmronanach TUIIMYHAS ABYXCIOWHASI CTPYKTYPa, C
MaKCUMYMOM TeMIepaTypsl B moBepxHocTHOM cioe (20 °C, 26.07), mpu 3TOM CpemHss TeMIepaTypa TIIyOHHHOTO CIOs
cocrapmsa 12 °C. C 26.07 o 29.07, BcneacTBUe CHIIBHOTO BETPOBOTO NEPEMEIINBAHUS, OBUIO OTMEUEHO MMOCTEIIEHHOE
OXJIXK/ICHUE BOJBI M MCYC3HOBEHHE JICTHEH ycToitunBoii cTpatudukanuu. B nmepuoxa ¢ 30.07 mo 05.08 ycraHOBHIACH
OJIHOpOJHAs TepMHUUECKasi CTPYKTypa BOJ JUIA Bcell Tomu ¢ Temnepatypoii okoso 11 °C.

BriepBbie 3a Bech Mepuo/| €KETOAHBIX JIETHUX THIPOMETEOPOJIOrHiecKux HaomoaeHui (15 ier) Habmoaasoch
TaKoe NPOJOIDKUTENbHOE ToXojoaanue. OOBIYHO B IaHHBIHA MEPUOA Tofa Ui YACTHYHO 3aKPBITOM OT MOPS aKBaTOPUH
ryosr Keperb coxpaHsieTcst ycToiunBas cTpaTu(GUKaIys BOJ, a TEMIIEpaTypa BEpPXHETO ciIost (10 JaHHBIM MPEABIIYIINX
JeT) He ormyckaercs Hmke 16-17 °C.

Cold July 2019 on the White Sea
Mamadzhanyan A. G.*, Frolova A. V., Smagin R. E.

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

In this study we analyze temperature anomalies in the period from 25.07 to 06.08.2019 in the area of Educational
and research station “Belomorskaia” SPbU, Sredniy Island. Based on meteorological and hydrological data we have come
to the conclusion that these anomalies are connected with the strong northward winds.
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OMBPUOJIOI'HA, MOJIEKYIIIPHAX BUOJIOI'UA

Gastrulation mechanisms in Dynamena pumila (Cnidaria: Hydrozoa)
Vetrova A. A.**, Bagaeva T. S.2%, Saidova A. A.*, Kupaeva D. M.}, Kraus Y. A.*5, Kremnyov S. V.>?

1 Koltzov Institute of Developmental biology RAS, Laboratory of Morphogenesis Evolution, Moscow

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

3 University of Vienna, Centre of Organismal Systems Biology, Department for Molecular Evolution and Development,
Vienna, Austria

4 Lomonosov Moscow State University, Faculty of Biology, Department of Cell Biology and Histology, Moscow

> Lomonosov Moscow State University, Faculty of Biology, Department of Evolutionary Biology, Moscow

* e-mail: lalavetrova@gmail.com

Cnidarians display almost the full range of existing gastrulation modes, which can be modified and combine with
each other in different ways. In the development of colonial hydroid Dynamena pumila the unique way of gastrulation
can be observed. Morular delamination is the principal mode of gastrulation in D. pumila and proceeds through several
steps. At the first step of gastrulation, epithelial sheet fragments start to form simultaneously at the several regions of the
embryo surface. At the second step, epithelial sheet fragments join and fuse via active planar cell movements, when cells
from different epithelization regions form contacts with each other through filopodia and get closer, contracting them.
Convergence of epithelial fragments lead to the formation of multiple toroidal-like structures. At the last step of
gastrulation, holes of toroidal surfaces close basically according to the same mechanism as the merging of epithelial sheet
fragments earlier. Upon tori closure, initially outer cells forming the bottom of torus passively submerge inside the
embryo, where they may contribute to the endoderm.

Some surface cells of the embryo take a bottle-like shape during morula and early gastrula stages. Perhaps, these
cells migrate inside the embryo and join the endoderm population. In this case, it can be assumed that ingression is one
of the mechanisms of gastrulation in D. pumila. Cells also can get inside, when some outer cells divide perpendicularly
to the surface of the embryo at the morula stage, which looks similar to the mechanism of cellular delamination.

Mechanisms of epithelial sheet fragments merging and tori closure resembles the processes occurring during
wound healing in embryonic and adult tissues and epithelium formation in the embryogenesis of higher Metazoa. Thus,
it is assumed that in the center of the epithelial tori the integrity of the epithelial layer is broken, and it should be restored
during their “healing”.

In sum, gastrulation in D. pumila proceeds in an apolar fashion by a mixed delamination, probably accompanied
by multipolar cell ingression.

The study was supported by grant from RFBR No 17-04-01988a.
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Poss Wnt curHanbHOTO Kackajga B peryJisiliiy MPOCTPAHCTBEHHON OpraHu3anuu
xononun Dynamena pumila
Bazaesa T. C.*2, Kynaesa J]. M3* Bemposa A. A2 Koceeuu M. A%, Kpayc IO. AR Kpemmnes C. B3,

IMI'Y um. M. B. JlomonocoBa, Buonorudeckuii paxynsrer, Mocksa
2Yuusepcuter BeHsl, OT/IE MOJIEKYJISPHOM 3BOJIOMK U pa3BuTHs, Bena, ABcTpus
3 NucruryT Buonoruu paseurus PAH, Mocksa

* e-mail: d.kupaeva@gmail.com

BonpimacTBO MccnenoBanuii B obnactu Evo-Devo Ha cTpekaromux HampaBJIeHO Ha BBISICHEHHE MEXaHH3MOB
pa3sMeTKH Tena HEKOJOHHWAIBHBIX MpPEACTaBUTENed 3TOH rpymmbsl. B Toke Bpems, MOJEKYJSpHbIE MEXaHW3MBbI,
o0ecIieunBaroIIe Pa3METKy apXUTEKTYPHO CIIOXKHBIX KOJIOHHUH, OCTAIOTCS HEBBIICHEHHBIMU.

B nameii pabore MBI NOKa3aidd, YTO JONTOBPEMEHHAsl aKTHBAIMA KaHOHWYeCKoro Wnt Kackaga BO BpeMs
MeTtamopdo3a mranyasr Dynamena mpuBoauT K GopMHUPOBAaHHIO CTOJIOHHATFHON KOJOHUH 0€3 BepXyIIKH pocTa rmobera,
xapakTepHo# s, Hapumep, Clytia hemisphaerica, a He KoOHHS ¢ MOHOTIOANATIBHBIM BETBICHHEM, KOTOPast B HOpME
Habmomaercs y Dynamena pumila.

Taxoke MBI TIPOBEJTH SKCIIEPUMEHTHI C OTMBIBKOH MOJYJIATOPOB aKTHBHOCTH KaHOHHYecKoro Wnt kackama (Azk-
aktuBatop u iICRT14-unruburop). B ciiyyae BpeMeHHOro BO3JEHCTBUSI HU3KUX KOHLEHTpauuii Azk Mbl HaOmopanu
¢dopmupoBanue no6erooOpa3yroNIIMX KOJOHHN C BETBICHHUEM XapakTepHbIM He s Dynamena, a ais npyrux BUIOB
Sertulariidae, manpumep, Sertularella gigantea. Takum o0pa3oMm, daHHBI pPE3yJbTAT TOBOPHT O TOM, YTO TOHKas
HACTpolka akTUBHOCTH Wnt/B-catenin kackaaa ompeneseT He TOJBKO BBIOOP MEXIy (OPMHUPOBAHHEM CTOJOHHAIBHOMN
1 100eroo0pa3yrolieli KOJIOHUU, HO M yYacTBYeT B peryiisaiuu (HOPMHUPOBAHUS PA3HBIX THIIOB MOOEroo0pas3yroImx
KOJIOHUH.

HeoxnpaHHbli pe3ysnpTaT MBI HONYyYHINM B OSKCIEPHMEHTAaX C BPEMEHHBIM BO3JEHCTBHEM WHrHOMTOpa
kaHoHmdeckoro Wnt mytu iCRT14. Bo3getictere iCRT14 npu koHIeHTpanusax 5 tM u BBIIIE TOTHOCTHIO HHTHOHUPYET
pocT 1 MOp(OreHe3 Kak BEpXyIIeK pocTa MOOEroB, Tak M BEPXYyLIEK pocTa CTOJOHOB. ORHAKO NMPH OTMBIBKE 3TOTO
MHrHOUTOpa Tocne 7 JHEW BO3IEHCTBHS MBI HAOIIONAIM BO30OHOBICHHE ()OPMHUPOBAHMS BEPXYLIKH POCTA, OIHAKO,
BMECTO BEpPXYIIKM pocTa mobera auddQepeHIupoBaiach BEpXyIIKa pOCTa CTOJMOHA. JlaHHBIE pE3yJbTaThl YETKO
JIEMOHCTPUPYIOT, UYTO YpPOBEHb AaKTUBHOCTH Wnt KaHOHHYECKOrO0 MYTHU SBJISIETCS MapaMeTpoOM NO3ULIHMOHHOMN
I/IH(I)OpMaL[I/II/I, Y4YacCcTBYIOIIUM B IMATCPHHUPOBAHUHN BCEro TEJIa XUBOTHOI'0, a HE TOJIbKO CUIHAJIbHBIM KacCcKaloM
«TOJIOBHOT'O OPraHM3aTOpay, Kak MpeArnoarajioch paHee.

I/ISBCCTHO, YTO TUIT OpraHrU3alun KOJIOHHUU THAPOUIHBIX IMOJIUIIOB 3aBUCHUT OT 3KOJIOTHYECKON HHIITN JKHUBOTHOTO,
" onpeacIsICTCs MHOT'UMHU q)aKTOpaMI/I TaKUMH KaK: THUIT cyGCTpaTa, JO0CTYI K MUIIC, MHTCHCUBHOCTD TCYCHUA U T. 1. B
Hameun pa60Te MBI TIOKa3aJii, 4YTO AJOCTATOYHO HU3MCHCHHSA AKTUBHOCTHU JIUIIb OAHOTO CHUIHAJIBHOTO IIYyTHU JJIid
panvKanbHON TpaHC(hOPMAIMY THIIA KOJIOHUH M MOTEHIINAIBHOW CMEHBI 9KOJIOTMYECKOM HUIIIH.

Ipoexm svinonnsemcs npu noodepaicke PODH Ne 20-04-00978.

The role of Wnt signaling in the regulation of the spatial organization of Dynamena pumila colony
Bagaeva T. S.*?, Kupaeva D. M.**, Vetrova A. A.2, Kosevich I. A.}, Kraus Y. A3 Kremnyov S. V.**

! Lomonosov Moscow State University, Faculty of Biology, Moscow

2 University of Vienna, Centre of Organismal Systems Biology, Department for Molecular Evolution and Development,
Vienna, Austria

3 Koltzov Institute of Developmental Biology RAS, Moscow

* e-mail: d.kupaeva@gmail.com

Many hydrozoans species form polyp stage with various colony branching patterns, but molecular mechanisms
which are the base of this diversity have not been found. According to our results, modulation of cWnt signaling leads to
radical modification of colony architecture. As a result, Dynamena pumila demonstrate branching patterns which are
typical for other hydrozoan species.
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Pa3BuTue n popmupoBanue nepsuunoro nmoiuna Ectopleura larynx (Ellis & Solander, 1786),
Tubulariidae
Awypxosa T. I11* Kynaesa J]. M2, Ocaduenxo B. B., Kpemmnes C. B.1?

IMI'Y um. M. B. JlomoHOCOBa, GHONOrMYECKHUii (hakyIbTeT, kadeapa sMOpronoruu, Mocksa

2NuctutyT 6uonoruu pazeutus um. H. K. Konbiosa, naGoparopus 38osonuu Mopporene3os, Mocksa
SMTI'V um. M. B. JloMoHOCOBa, OHOJNOTHYECKHUIT (haKyIbTET, Kaeapa 300J10THH GECTIO3BOHOYHBIX, MOCKBa
* e-mail: t.p.ashurkova@gmail.com

Ectopleura larynx — aTexaTHbIit KOJOHHATBHBIN THAPOUTHBIN TOIHIT, BCTPEUYAIOIIHIACS B CYOIUTOPATIbHOMN 30HE
Bemoro mops. T'mapant E. larynx xapakrepusyercs HaliMuieM [BYX BCHUYHMKOB IIyMajell: MPOKCHMANbHBIM H
JUCTaIbHBIM. B XM3HEHHOM IMKIIE MEIy30MIHAS CTaaus PeoyLMpPOBaHa, KOJIOHUH 00pa3yroT roHO(OpPHI, N3 KOTOPBIX
BBIXOAAT JMYMHKH aKTHHYNbl. PasBurue mpsimoe. CIycTs HEKOTOpOE BpeMsl IIOCHIE BBIXOJAa W3 TOHO(opa akTHHYIa
TIPUKPEIUIAETCS K CyOCTpary, 00pasyst IepBHYHBIN MONUIL. B Hameli paboTe MBI HcclleIoBak panHee passutue E. larynx
OT CTaAWM OONIWTAa A0 CTAJUM TEPBHYHOTO IIOJIMIA C IMOMOIIBI0 METOIOB CKaHHPYIOIIEH M TPaHCMHUCCHOHHOM
3JIEKTPOHHON MUKPOCKOIINU.

IMocne HepaBHOMEpHOTO Mpobnenus y E. larynx oGpasyercst OKpyriblif 3apoJBII, CIDTIOCHYTHINA O OpajbHO-
abopanbHO# OCH, MOCTENCHHO OH NpUoOpeTaeT 3Be37000pa3Hyo0 (Gopmy. M3 OOKOBBIX BBIPOCTOB 3BE31000pa3HON
paHHeW JIMYMHKH 00pa3yloTcs IMymnaiblia OyIyIIero MPOKCHMMAIbHOTO BEHYHMKA IMyMNaliell, MapajiedbHO C 3TUM
(GhOpMHUPYIOTCS TacTpOle)ib U ME30rJies, a Ha abopaJbHOM MONtOce (DOPMHUPYETCsS HOXKKA, KOTOpas B JalbHEHIIEM
MOCIYKUT JUIA TIPUKpEIUIeHUus] K cyOcTpary. Ha mo3gHuX cTaausx pa3BUTHSL aKTHHYJBl BOKpYr Oyaylnero pra
(I)OpMI/IpyeTCH KOJIbIIO JUCTAJIbHBIX HIyIaJIeI. K cTaguunu paHHeﬁ AKTUHYJIbI IMYUHKA IMOKPBIBACTCA CJIOEM I'JIMKOKAJIMKCa
u obonoukoii. [Ipu MccmemoBaHUN MATTEpHA MPOTUpEPAHd METOIOM MAapKHPOBKH KIeTOK ¢ momomuipio EdU, 6suto
00Hapy»KeHO, YTO Ha CTaJuH paHHEH akTHHYIBI, cuHTe3 JJHK npouncxoant Bo BceM 00beMe THIMHKH paBHOMEpHO. [Ipn
3TOM Ha Ooiee MO3JHHWX CTaJuiIX MOXKHO BBISIBHTh [BE OONAacTH C MOBBINIEHHBIM ypoBHeM cuHTe3a JJHK — Ha
abopaJIbHOM MOJIIOCE JIMIYMHKH, U KOJIBLEBUIHAS 00JIacTh MO IUCTAIBHBIMH HIyTIaIblaMH.

Development and formation of the primary polyp of Ectopleura larynx (Ellis & Solander, 1786),
Tubulariidae
Ashurkova T.**, Kupaeva D.?, Osadchenko B.%, Kremnyov S.2

! Lomonosov Moscow State University, Faculty of Biology, Department of Embryology, Moscow
2Koltzov Institute of Developmental Biology, Laboratory of Morphogenesis Evolution, Moscow

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

Ectopleura larynx is a colonial hydroid polyp that can be found at the sublittoral zone of the White Sea. We

examined the early development of E. larynx from the oocyte stage to the primary polyp stage using scanning and
transmission electron microscopy methods, as well as cell labeling using EdU.
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Opranmsanus curHaabHoro nytu TGF-f u ero akruBHocTh B pazButnu ryoku Halisarca dujardini
Tloonesckux A. JI.*, Bopucenxo U. E.

Cankr-IlerepOyprekuit rocyaapcTBeHHBIN YHUBEPCHUTET, kKadenpa smopuonormn, Cankr-IletepOypr
* e-mail: ann-vesta201395@yandex.ru

CurHanbHbli yTh TGF-3 — 011H N3 OCHOBHBIX MyTEH MEKKIETOYHOW KOMMYHHUKAIIMH, TIPHHUMAIOIINHN y4acTHe
B Pa3BUTHH MHOTOKJIETOYHBIX KUBOTHBIX. KOMIIOHEHTHI 3TOro CHTHAJILHOTO ITyTH TPHCYTCTBYIOT y Bcex Metazoa.
CynepcemeiictBo nurannos TGF-B Bxmouaer B cebs Heckombko cemeiicte (TGF-f sensu stricto, BMP, GDF u T. 1.),
YYacTBYIOIIHX B Pa3IMYHBIX MPOIEccax SMOPHOHAIBHOTO ¥ HOCTIMOPHOHAIBFHOTO PAa3BUTHSA, TAKUX KaK IMpoindepanys,
MUTpanud, JudQepeHIrpoBKa KIETOK, amonTto3. OXHAM W3 BaXHEHUIIHMX IPOIECCOB B SMOPHOHAIFHOM pPa3BUTHHU
KUBOTHBIX, KOTOpPBIC DPErylIHpyroTcs KackagoMm 1GF-f, sBiseTcs CTaHOBIEHHE MOJSIPHOCTH 3apoxbimeil. Tak kax
N3MEHEHHSI OCEBOI OpraHM3allM, TaKHe KaK IOSBICHHE JOPCO-BEHTPAIbHOM OCH U, COOTBETCTBCHHO, IIOSIBICHHE
OnnaTepaabHO-CHMMETPHYHBIX OPraHM3MOB, SIBISIFOTCS OJHMM N3 BAXHEHIINX COOBITHH 3BONIIOLUH JKHBOTHBIX,
N3y4YeHUE MEXaHH3MOB, C ITIOMOIIBIO KOTOPHIX peanu3yercst (OpMUPOBAHUE OCEH Tela, MPEACTABIACTCS HHTEPECHBIM U
HEOOXOAMMBIM JUIsl CO3JaHUs TOJHOM KapTUHBI SBOJIOLMOHHOTO mpolecca. [ Takux HCCleloBaHUH 0COOCHHO
aKTyaJIbHBI JaHHbIE, [TOJy4YEeHHbIE Ha 0a3aJbHBIX TAKCOHAX MHOTOKJIETOYHBIX, HOCKOJIBKY IO HUM MOKHO ITPEATIONOKHUTh
MEXaHH3M IOSBJICHUS HOBBIX TJIAHOB CTPOCHUS Tella y )KUBOTHBIX. OJTHOM U3 NpeBHEHINNX rpynn Metazoa siBiseTcs THI
Porifera (I'yoku). O6BeKTOM Hallero ucciieaoBanus crajia ryoka Halisarca dujardini (kmacc Demospongiae).

Panee Hamu ObLTH OTpesieNieHbl MOCIEI0BATEILHOCTH OPTOJIOTOB T€HOB, KOAUPYIOMIUX JHUTaHABI (8 MOJEKy),
peuenropsl (6 Monekyn) u Smad-6enku (6 Mosekyn), yuactByromue B TGF-B-curnaaunre, CHHTE3MPOBAHbI 30H/IbI TS
rubpuau3anuu in situ. Marepuan ais uccienoBanus O0bu1 coodpan B urone 2019 roga na YHB «benomopckas» B Oyxte
IOmkoBckas n npomuBe Cyxas Canma ¢ MOMOINIBIO KOIIKOBaHUS. ['yOKku B OONBIIOM KOJIMYECTBE OBUIM HAalACHBI Ha
TajiomMax Oypoii Bogopociu Laminaria, u3 codpanHoro marepuana oTOUPaIUCh U (HUKCHPOBAIUCH OCOOH, B KOTOPBIX
ObUTH HalieHb! 3apoabiy. OnpeneNieHbl CTaAuN Pa3BUTHA, HA KOTOPBIX HAXOAATCS 3apObIIIH (OOILHUTHI, Pa3HbIE CTa NN
npobneHus, JTUYMHKK). Ha maHHBIE MOMEHT mpoBeaeHa rubpummzanus in SitU ¢ opToJOoraMH JIMraHIoB, KOTOpas
MOKa3bIBaeT HAJIWYHME HKCIPECCHMHM HEKOTOPBIX M3 HUX Ha pa3HBIX CTaluAX pa3BUTHS TyOku. BymayT mpoBeneHs
9KCIIEPUMEHTBI 110 BBISBJICHHIO MATTEPHA dKCTpeccuu petentopoB TGF-f u mokanu3amuu akTuBHEIX popm Smad-6enkos
IIPY MOMOIIM HENPSIMOW MIMMYHOLIMTOXUMUU U KOH(OKaTbHONH MUKPOCKOIIHH.

Ilpoexm evinoansemcs npu @urancosou noodepicke epanma POOU No 18-34-00398, ¢ ucnonvzosanuem
obopyoosanusi PL] PMuKT CIIoI'Y.

Organization of the TGF-p signaling pathway and its activity in the demosponge Halisarca dujardini
development
Podlevskikh A. L.*, Borisenko I. E.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: ann-vesta201395@yandex.ru

The TGF-B signaling pathway is one of the major intercellular communication pathways involved in the
development of multicellular animals. Components of this signaling pathway are present in all Metazoa and it is involved
in establishing dorso-ventral axis in Bilateria. Here, we study the TGF-B signaling pathway structure and its expression
during the embryonic development of a sponge Halisarca dujardini.
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Oco0eHHOCTH POrpecCHBHOIO Pa3BUTHS NPUMMOP(]OB N3BeCTKOBBIX Iy0ok besioro mops
(Calcarea, Porifera)
®ponosa B. C.** Jlaspos A. U.*3, Epeckosckuii A. B>*®

IMI'Y um. M. B. JlomoHOCOBa, GHoNOrMuecKuii pakynsTer, kKadeapa smopuonoruu, Mockpa
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> UuctutyT 6uonoruu pazeutus um. H. K. Konbiosa PAH, na6oparopus 3sosmonun Mopgorene3os, Mocksa

* e-mail: frolova.veronika.2014@post.bio.msu.ru

I'yOkn sBistiroTcst HanmOoJee IPEBHUMH BOJHBIMH MHOTOKJIETOYHBIMH JKHBOTHBIMH, U1 KOTOPBIX XapaKTEPHO
cHenu(pUIHOE THCTOJIOTHYECKOE CTPOCHHE, 00YCIaBIMBAIOIIEEe BHICOKYIO INITACTUYIHOCTh U MOOWIIBHOCTD MX KJIETOYHBIX
cTpykTyp. OnHON U3 HOPM IIPOSIBICHNUS TAKOH INTACTUIHOCTH SIBISIETCSI pearperarus — criocoOHOCTh K BOCCTAHOBIICHUIO
13 JUCCOLMHMPOBAaHHBIX KIETOK. llenpl0 JaHHOTO HCCIENOBaHWA OBLI aHAINW3 IPOTPECCHBHOIO Pa3sBUTHS U3
JIMCCOIIMMPOBAHHBIX KIJIETOK y mpejcTaBureneii kimacca Calcarea: Leucosolenia cf. variabilis u Sycon sp.

UYepes HEKOTOpPOE BpeMsl TIOCIIE TOTO, KaK MEepBUYHBIE MHOTOKJIETOYHBIC arperatsl ¢(hOPMUPOBAIIMCH U TP EILIN
Ha CTaJHI0 PaHHUX NMPUMMOP(OB, HAYMHAETCS UX IPOrpeccCUBHOE pa3BuTHE. [locTeneHHO MOBEPXHOCTh MPUMMOP(HOB
Leucosolenia cf. variabilis mogHOCTBIO MOKpBIBaETCS HSK3OMMHAKOIUTAME; 3aBEPIICHUC OIUTEIU3ANUH MOKHO
Habmonate yxe k 360 yacam mocie auccouuanuu (15-e cyTkH), OAHAKO €CTh Pa3iu4us MEXIY 3K30NMHHAKOLUTAMU B
npuMMopdax M 3K30MMHAKOLMTAMH HWHTAaKTHBIX TKaHEH: B MEPBOM cllydae uMX (hopma yIUIOUIEHHas, TOrJa Kak BO
BTOpoM — T-00pa3Hasi.

Taxke B X0/1e IPOTPECCHBHOTO Pa3BUTHSI BHYTPH NMPHUMMOP(OB (HOPMHUPYIOTCS TTOJIOCTH, B NMPOCBET KOTOPBIX
HaNpaBJCHBl KTYTHKH XOAHOIMTOB. Takue IIOJIOCTH, BEPOSITHO, SBISIOTCS HPEANOCBUIKOM K (OPMHPOBAHHIO
BOJIOHOCHOI CHCTEMBI.

B nmomnonHeHne ObUTH IPOBENICHBI NIEPBBIC HCCIIEAOBAHMS 10 cruKysorene3y. Ha 10-e cyTku nmocine qucconnanum
HamMu ObUTM 3a(MKCHPOBaHBI (OPMUPYIOLIHE TPUAKTHHBI. POpMHpOBaHHME IWAKTHH MBI HE 3apETHCTPUPOBAIH, HO
moJiaracM, 4To OHM 00pa3yIOTCs Ha O0JIee MO3HUX CTAJAUAX PA3BUTHI.

Taxoke HaMu OBLIO MPOBEJCHO UIMMYHOLIMTOXMMHUYECKOE HCCIIeIOBaHUE MPOIU(EpPaTUBHON aKTUBHOCTH KJIETOK
BO BpeMsl pearperandud Ha craausx 24-240 yacoB MoOcCie AHWCCOIMAIMU. bBBUIO YCTaHOBIEHO, 4YTO KJIETKH B
Pa3BHBAIOIINXCS arperaTax CnoCOOHbI HAKAIIMBATh TEHETUYECKUI MaTepuall ¥ JeTUTHCS MUTO30M. TaKke pe3ysIbTaThl
NMMYHOIIUTOXMUMHYECKOTO HCCIEIOBAHHUS MOATBEPAMIM, YTO XOAHOLUTHI JEHCTBHUTEIBHO CIIOCOOHBI COXPAHSTHCS B
IpolLiecce pearperauy U3BECTKOBBIX I'YOOK.

B kynpTypax Sycon sp. mporecc pearperaniy npoTekan 6oiee MHTCHCUBHO: yepe3 168 yacoB mocie Juccoruaim
(hopMHUpOBAIICE MTEPBBIC TPHAKTUHEI, a THAKTHHBI HAYUHAIHU (opMmupoBatecs Ha 404 gaca mocie nuccormanuu. K 168
yacaMm II0CJE JAWUCCOIMANWHM ITOBEPXHOCTh IIOJIHOCTBIO TOKPBHIBATACh SK30NMMHAKONMTAMH (CTagusi HACTOSIINX
npuMMOp(pOB) W yXKEe HauMHAIM (OPMHUPOBATHCS XOAHONMTHBIE mojocTH. Ilox dopMupyrommMcs cioeM
9K30MMHAKOICPMBI 00Pa30BBIBAIICS CIIOH KOJUIAreHa.

VIMMyHOTHCTOXMMHYECKOE HCCIIE0BaHNE arperatoB SyCcon SP. He BBISIBUIO 0COOBIX OTIIMUMHA MEXTy arperaraMmu
Sycon sp. u Leucosolenia cf. variabilis.

Hccneoosanue noodepacano epanmamu PH® Nol7-14-01089, PODU Nel9-04-00563 u PODU Nel9-04-00545.

Characteristics of the progressive development of primmorphs of calcareous sponges of the White Sea
(Calcarea, Porifera)
Frolova V.**, Lavrov A.23 Erescovsky A.>*°

! Lomonosov Moscow State University, Biological faculty, Department of Embryology, Moscow

2 Pertsov White Sea Biological Station, Biological faculty, Lomonosov Moscow State University

3 Saint-Petersburg State University, Biological faculty, Department of Embryology, Saint Petersburg

4 Institut Méditerranéen de Biodiversité et d’Ecologie Marine et Continentale, Aix Marseille University, Station Marine
d’Endoume, Avignon University, Marseille, France

5 Koltzov Institute of Developmental Biology of Russian Academy of Sciences, Evolution of Morphogenesis
Laboratory, Moscow

* e-mail: frolova.veronika.2014@post.bio.msu.ru

This study focuses on the progressive development from dissociated cells of two White Sea sponges. By 168-360

hours after dissociation, an exopinacoderm layer was completely formed on the surface of aggregates, at the same time
first spicules began to form. Also, immunocytochemical studies of aggregates were carried out.
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Oco0eHHOCTH NOBeleHNA KJIETOK B mponecce popMupoBaHNs pereHepaTHBHON MeMOpaHbI y
u3BecTKOBOI ryoku Leucosolenia cf. variabilis
Cropenyesa K. B.l* Jlaspos A. U323 Caudosa A. A*

IMI'Y um. M. B. JlomoHOCOBa, GHONOrMYecKuii (hakyabTeT, Kadeapa KIeTOYHOH GHOJIOrMH ¥ rMCTOI0rud, MocKBa
2Benomopckas buonoruueckas cranuus um. H. A. Tlepuosa, Buonoruueckuii pakynasrer, MI'Y um. M. B. JloMmonocoBa
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I'yOxn — Haubosee ApeBHUE U3 HBIHE XMBYIIMX MHOTOKJIETOYHBIX )KUBOTHBIX. [IpencraBurenyu Tuma odaagaroT
YHHUKAIbHBIM THCTOJIOTHYECKHM CTPOCHHEM, KOTOpOE€ B 3HAYHMTENBHON Mepe 0OyClaBiIMBaeT WX BbIJAOLIHECS
CHOCOOHOCTH K KJICTOYHBIM MEPECTPOMKAM, MUTPALIUIM, & TaKXKe pereHepanun. 1epio JaHHOTO HCCIIEA0BaHUS CTAI0
omrcaHue 0COOCHHOCTEH Mpoliecca pereHepanuy OCKyIIpHOH TpyOKH Ipy ee pa3pe3aHiy Ha KOJbIa IMUPUHON 2—4 MM
y ryoku Leucosolenia cf. variabilis.

B Teuyenue mepBbIX 6 9acOB MOCHE OMEPalMy MOBEPXHOCTh Cpe3a 3aKPBIBACTCS 33 CUET CMBIKAHUS CIIOEB
9K30MUHAKOIEPMbI U X0aHOAepMbI. KileTkr X0aHOIepMbl IPU 3TOM yTPAYUBAIOT BOPOTHUUOK MHUKPOBOPCHUHOK U KTYTHK,
YILIOIIAIOTCS. U TIpeTeprieBaroT TpaHcauddepeHIpoBKy B SJHAONMMHAKOIUTEL. B nanpHeliniem ot nepudepun kK LeHTpy
KOJIbIla HAYMHAET pacTH pereHepaTHBHas MeMOpaHa. Ee BepxHUii cioil GOpMHUPYIOT YIUIOIIEHHBIE SK30IMHAKOIMTHI,
MOP(OIOTHYECKH OTIUYAIOIINECS OT IK30MMHAKOLIUTOB HHTAKTHBIX TKaHel, uMeromunx T-o0paszHyio ¢popmy.

B mpornecce pocrta MmeMOpaHa IIPOXOJAUT Yepe3 HECKOJIBKO XOPOLIO Pa3IMYMMBIX CTaAMH: €€ TOHKUI 00010K Ha
nepudeprun cpe3aHHOTro KOJIbLA IIOCTEIICHHO PACIIUPSETCs, 3aI0JHsIs B TEYCHUE MEPBBIX CYTOK YETBEPTh, IIOJIOBUHY U,
HaKOHEell, BCIO IOBEPXHOCTH cpe3a. CKOpPOCTh 3TOro Ipoliecca HEMOCTOSHHA M YBEIWYMBAaeTCs HeiauHerWHo. Ha
CIIeAYIOIe CYTKH MeMOpaHa yTOJIIASTCS 3a CueT 00paTHOU TpaHcaAn(pPepeHIIUPOBKU SHIOMUHAKOIIUTOB B XOAHOIIUTHI
0 BCell CBOEH UIOMIa A1 B HAMpaBieHuu ot nepudepun k ueHtpy. Kpome toro, Ha nepudeprn MeMOpaHbI HOSBISIOTCS
MHOT'OYHUCIICHHBIE MOPOILMTHI, YTO MO3BOJISIET TOBOPUTH 00 00Opa30BaHUM MOJHOLCHHOW CTEHKH Tela. B 3To ke Bpems
MOHO Ha0JI0/IaATh AKTUBHBIEC MPOLIECCHI CHHTE3a CIUKYJT KIIETKAMH ME30XHJIA.

Takum 00pa3oM, B pereHepaTUBHON MeMOpaHe Ha BcexX dTanax e¢ (JOPMHUPOBAHHUSI MOXKHO BBIICIUTH TPHU CIOS
KJIETOK: YIUIOIIEHHbIE IMOJUTOHABHBIE SK30IIMHAKOIUTHI, PAa3IMYHbIC MO MOBEACHUIO U (QYHKIUSAM KIETKH ME30XHia 1
9HJIONTMHAKOLUTHI, TIOCTENICHHO TPaHC(HOPMUPYOLTHECs] 00PaTHO B XOAHOLIUTEL.

bnaropaps 1aHHBIM, [TOJy4YE€HHBIM HIMMYHOTHCTOXUMHYECKUM METOJIOM, OBLIO YCTaHOBJIEHO, YTO ()OPMUPOBAHUE
MeMOpaHbI UAET 33 CUET MUTPAIMU KJIETOK U 00pa30BaHMsI MEKKIETOUHBIX KOHTAKTOB B MECTE HOBPEXKICHUS, IPH STOM
HE MPOUCXOIHUT CYIIECTBEHHOTO YBEIIMUCHUSI KOJMYECTBA INPONU(PEPUPYIOMINX KIETOK. TOo ecTh, pereHeparus
0azupyercsi Ha IepeMelleHnd 1 TpaHcauddepeHIMpoBKe ykKe CyIIeCTBOBABIIMX KiIeTOK. COOTBETCTBEHHO, MOXHO
TOBOPHTH O PETeHEPAIMH ITyTeM MOp(halUIaKCrca, MPOUCXOSIIETO 3a CYET MUTETHATLHBIX MOP(OreHe30B.

VMMyHOIIMTOXUMHYECKOE OKpAIIMBAHUE [O3BOJMJIO BBISIBUTH CTPYKTYPbl aKTHHOBOTO IIMTOCKENETa U
MPOMEXYTOUYHbIE (DHIAMEHTHI B KJIETKAaX XKMBOTHOTO M IM0KAa3aTh HAIMYME MEKKJIETOYHBIX KOHTAKTOB. Kpome Toro,
HAOJIOICHUS], TIOJyYSHHBIE C MOMOIIIBIO IeHTpadepHOll CheMKH, MO3BOJSIIOT MPEIIONIOKUTh, YTO KICTKA ME30XHIia
UTPAIOT 3HAYMTENILHYIO POJIb B PEreHepalliy, TaKk KaK UX aKTHBHOCTH C(POKYCHpOBaHA Ha Kparo pocTa MeMOpaHbI Ha
MPOTSHKEHHH BCETO BpeMeHH ee 00pa3oBanust. 3yuenune 3aUKCHUPOBAHHBIX 0OPA31I0B H MOJIYYESHHBIX BUICOMATEPHATIOB
MIO3BOJIMIIO OITMCATh CTAJMH KJIETOUYHBIX PE0Opa30BaHMil B MpoLiecCce pereHepaliu.

Hccneoosanue nooodepoaicarno epanmom PHD Nel7-14-01089 (ummyrnoyumoxumuueckue uccneoosanus);, POOU
Ne19-04-00563.

Characteristics of cell behavior during the regenerative membrane formation in calcareous sponge
Leucosolenia cf. variabilis
Skorentseva K.'*, Lavrov A.%®, Saidova A.!

! Lomonosov Moscow State University, Biological faculty, Department of Cell Biology and Histology, Moscow
2 Pertsov White Sea Biological Station, Biological faculty, Lomonosov Moscow State University

3 Saint-Petersburg State University, Biological faculty, Department of Embryology, Saint Petersburg

* e-mail: skorentseva.ksenya.2016@post.bio.msu.ru

The behavior of cells in calcareous sponge Leucosolenia cf. variabilis during the process of regenerative
membrane formation was studied. The migration and transdifferentiation of cells were revealed. No distinct evidence of
cell proliferation was found. The results are based on data from immunocytochemistry, time-lapse recording and scanning
electron microscopy.
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The development of the whole sponge Leucosolenia cf. variabilis from the body wall piece
Koynova A. S.™*, Lavrov A. |.?, Ereskovsky A. V.2*
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The morphological and cellular plasticity of sponges (phylum Porifera) allows them to adapt to the variations in
the environmental conditions. Therefore, they often dominate the benthic communities in the diverse marine and
freshwater ecosystems from tropical to polar regions. The ecological success of the sponges is partially a result of their
rapid regeneration capacity enabling them to recover from damages. Sponges are known to possess remarkable
regenerative and reconstitutive abilities ranging from the re-building of a functional body from dissociated cells to wound
healing or body part regeneration. As an ancient animal lineage, sponges are important models in studies aimed at
understanding of the evolution of animal regeneration mechanisms.

The present study is devoted to the Leucosolenia cf. variabilis (Montagu, 1818) (class Calcarea) regeneration. This
is a common species in littoral habitats along the North European coasts from the English Channel to the White Sea. It
was showed their quick wound healing and high regeneration capacity after different surgical interventions indicating that
Leucosolenia is a convenient model for sponge regeneration investigations.

The aim of our study is to discover the mechanism of the whole sponge restoration from the small piece of the
L. cf. variabilis body wall using the light, confocal and electron microscopy. Sponge wall consists of two epithelial
sheets—exopinacoderm and choanoderm—and the mesohyl inside. The cells possess cell junctions. Our investigation has
shown that two main events take part in the regeneration process from the piece of L. cf. variabilis body wall to the well-
functioning whole sponge belong to (1) the transdifferentiation of choanocytes into endopinacocytes which build the
regenerative membrane and (2) the proliferation of the choanocytes.

The epithelial morphogenesis plays the main role during the development of the regenerative membrane. The
regenerative membrane is formed due to the convergent spreading and fusion of epithelial layers: the exopinacoderm on
the external side of the membrane and the endopinacoderm—on the internal. The formation of the endopinacoderm is
most likely occurs due to the transdifferentiation of the choanocytes near the wound edges into endopinacocytes through
their flattening and losing of flagellum and microvilli collar. Thus, at this stage, the regenerative membrane consists of
two epithelial layers (exo- and endopinacoderm) and the thin mesohyl between them. As a result of the epithelial
morphogenesis the piece of the L. cf. variabilis body wall changes its form and size. It becomes larger and acquires the
tubular form that is similar to the whole sponge shape.

The study was supported by grant from RFBR M [9-04-00563.
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KionupoBaHue 1 aHAJIN3 HYKJIEOTHIHOM MOC/I€10BATEIbHOCTH PeTPOTPaHcno3oHa Pao
u3 renoma Tpemaroabl Himasthla elongata
Tonux M. C.** Conosvesa A. U.2%, Tloozopnas O. u>*
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# Cankr-TletepOyprekuii rocynapcTseHHblil yausepeutet, Cankr-ITetepOypr

* e-mail: masha.pm97@gmail.com

OpnHoii 3 (pyHIaMEHTaTbHBIX OMOJIOTHYECKUX NPOOJIEM SBISETCS BBIIBICHHE MEXaHU3MOB (OPMHPOBAHUS U
COXpaHEHMs pa3HOOOpa3Msi MHOTOKJIETOYHBIX JKHBOTHBIX, Pa3MHOKEHHE KOTOPBIX HE COIPOBOXKIACTCA ITOJIOBBIM
mpormeccoM. B cBs3m ¢ 3TUM OONBIION WHTEpEC INPEACTABISIOT YHHKAIbHBIC >KH3HCHHBIE LUKJIBI TPEMAarTo[,
3aKJTFOYAOIIECs B YEPEIOBAaHNH APTCHOTCHETHIECKUX U repMa(pOAUTHBIX TOKOJICHHH.

Jlonroe BpeMsi CUMTAOCh, YTO, KaK M y IPYTHX TpeMaToj, Bce mapteHuTsl Tpemartox Himasthla elongata,
MIPOM3OIIEIINE OT OJHOTO MHUPALUIUS, JODKHBI HECTH OJMHAKOBBIA T'€HOTHII, TO €CTh, SBIATHCS KJIOHaMu. Panee ¢
nomouipto Meroga AFLP (Amplified fragments length polymorphism) BbISIBHIM BHYTPHKIOHAIBHBIH MOJTUMOPHU3IM
napreaut H. elongata. TIpudnHbl TOSBICHUS 3TONW M3MEHYHBOCTU 10 KOHIIA HE YCTAHOBJICHBI, IO3TOMY B HACTOSIICE
BpeMsl KIIIOYEBBIM BOIIPOCOM SIBJISIETCS HCCIENOBaHHWE OpraHU3allMd TeHOMa. B pesynbraTe KIOHUPOBaHHA U
cexBeHUpoBaHUst GparmMeHToB AFLP BBISIBHIM MMOCIENOBATENbHOCTH MOOWIBHBIX 3yieMeHTOB (M3) pasHbIX rpymm,
npuueM OojblIas 4YacTh NPEACTAaBICHA PETPOTPAHCIO30HAMM, OJHUM U3 KOTOPBIX SBISieTCs 3JeMeHT Pao.
PerpoanemenTts Pao HaliieHbl penMyIiecTBEHHO B notuMopdHbIx pparmentax AFLP.

OneMeHTH Pao 00HapyKeHBI B TPaHCKPHUIITOME, a TaKKe MX 3Kctrpeccus noareepkaeHa [P na marpune xk JHK
HepKapHuil. 9TO MOKET CBHIETENbCTBOBATh O HAMMYUU aKTUBHBIX Komui. IIpoaykter I[P KIOHHPOBaHBI, ¢ MOMOLIBIO
ceppucoB  NCBI (Blast, Conserved domain search) mnpoaHamHM3UMpOBaHBEI MOJMYYCHHBIC HYKJICOTHIHBIC
MIOCJIEI0OBATENILHOCTH. B OIHOM KIIOHMpOBaHHOM (pparMeHTe OOHapy>XEHa OTKPHITas paMKa CUMTHIBAHMS IETITHUAA3BI
perpotpancno3oHa Pao, unena cymepcemeiicta 6enkoB pfam05380.

Tlpoexm svinonnsiemces npu noddepoicke epanmos POOU Ne 17-04-02161, PH® Ne 19-74-20102.

Cloning and analysis of the Pao retrotransposon nucleotide sequence
from the trematode Himasthla elongata genome
Popik M. S.*, Solovyeva A. 1.3, Podgornaya O. 1.*

! Saint-Petersburg State Institute of Technology, Saint Petersburg
2 Institute of Cytology RAS, Saint Petersburg

8 Zoological Institute RAS, Saint Petersburg

4 Saint Petersburg State University, Saint Petersburg

* e-mail: masha.pm97@gmail.com

Recently intraclonal larvae polymorphism of the trematode Himasthla elongata was revealed by AFLP (Amplified
fragments length polymorphism) method. Pao LTR-retroelements were identified in sequenced AFLP fragments. Pao
transcription was confirmed by PCR on the cercaria cDNA matrix, that allows to suggest the existence of Pao active
copies.
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Poab ¢iopoTaHHNHOB M BaHAIMH-3aBHCHMOI IaI0NEePOKCHAA3bI B pAaHHEM dMOPHOHAJIBHOM
passuTun Fucus vesiculosus L.
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OmionoTBOpeHNe U 3MOPHOHAIBHOE Pa3BUTHE Yy (PYyKYCOBBIX BOJOPOCIEH MPOUCXOJUT B BOJE, HE3ABUCHMO OT
MaTepUHCKOTO opraHmiMa. Sinexmerka ¢ykonnoB m3HadambHO He mmeer kietogHoit creHku (KC). Cumates KC
HAYMHACTCS B IIEPBBIE MUHYTHI ITIOCIE OIUIOAOTBOpPECHHU:A, a depe3 3—3,54 Ha OCHOBE ee Marpukca (opmupyercs
aAre3WBHBIN MaTepuan A TIPHKpEeIUIeHUs 3UroTel K cyOctpary. Crmycrs 6 4 mocie omiomoTBoperus coctaB KC
cTabunm3nupyeTcs, a aiare3uB 3aTBEPACBACT M CTAHOBHUTCSA HepacTBOpUMBIM. Uepe3 14—16 1 mocie OIIIOZOTBOPEHUS
3UroTa IpOpacTacT — Ha €€ MOBEPXHOCTH IOSIBISIETCS PHU3OMIANbHBINA BBICTYH. 3areMm, deped 20—22 9 mocne
OIIOOTBOPEHUS], TPOUCXOANUT MEpBOe AeieHHe 3uroThl. CyIIECTBEHHBIM BKJIAA B TPOIECCH, HPEAIICCTBYOIINE
MPOPACTAHUIO 3UTOT (HhYKOUIOB, BHOCAT (hepMEHTHI BaHauii-3aBucUMbIe ramonepokcuaasbl (V-I'TIO) u ux cyocTpaTh
¢dopoTaHHuHbl (crielUduueckas rpymmna NoaudeHosoB Oypbix Bogopocieii). I[lpemmomaraercsi, 4TO peakiu,
katanuzupyembie V-I'TIO, npuBOAAT K nojuMepu3anni GIopoTaHHHHOB U (HOPMHUPOBAHUIO ONEPEYHBIX CITUBOK MEXKIY
MOJIEKyJIaMH (pJIOPOTAHHMHOB U ajbrMHATOB (OCHOBHOW KoMmnoHeHT Marpukca KC Oypbwix Bojopocineid). MiMeHHO B
pe3ysbTaTe 3THX MPOLECCOB KIETOYHAsI CTEHKA 3UTOT YIPOYHSETCS U OKOHYATEIbHO CTPYKTYPHUPYETCs, a aJre3uBHbII
Marepuai TepsieT paCTBOPUMOCTb.

YcnemHoe NpoxXoXIeHNE KITIOYEBBIX (DU3HOIOTHYECKHUX IPOLECCOB, CONPOBOXKIAIONINX PAaHHUN 3MOpHOTEHE3
¢bykonnoB, TpeOyeT CTPOroil KOOpAMHAIMM CHHTE3a M JIOKAJM3alud BceX 3a/eHcTBOBaHHBIX MerabonmroB. Ilens
JTAaHHOT'O UCCIIEJOBAHMS COCTOSIA B TOM, YTOOBI MpocieuTh quHaMuKy akTuBHOCTH V-I'TIO, conepxanust H202, obmero
coJep)kaHnsl BHYTPHKIETOYHbIX M KC-accommmpoBaHHBIX (JIOPOTAHHHHOB, a TAKXKE OTHOCHTEIHHOTO COAEPKaHUS
¢utopormonrHa (MOHOMepa (DIOPOTAHHMHOB) M HECKOJBKHX €ro OJMIOMEpPOB B XOJ€ paHHEro smoOpuorenesa Fucus
vesiculosus L.

IMoka3zano, uTO pasBuTHE 3UTOT F. Vesiculosus compoBoXaaeTcss CHHXPOHHBIMH M3MCHEHUSAMU aKTHBHOCTH V-
I'TIO u comepxaHus ee CyOCTPaTOB — MEPOKCHIA BOJOPOa U CBSI3AaHHBIX C KJICTOYHOH CTEHKOW ()IOPOTAHHUHOB.
Bkitouenue ¢uioporanauaoB B KC 3uroT dykyca HauMHaeTCs yxKe yepes3 qac Mociie OIUIOJOTBOPEHHS, H 3TOT IIPOLECC
COIPOBOXKIAETCS PE3KUM yBennueHueM conepkanus HoOr m ramonepokcupazHoi akTuBHOCTH. [Ipu 3ToM Hambosee
HHTEHCUBHBIN pocT akTuBHOCTH V-I'TIO mpuxonutcs Ha mepBble 6 4 pa3BUTHS 3UTOTHL. DTH JaHHBIE MOJITBEPKAAIOT
kiroueByto poib V-I'TIO B ¢opMupoBaHMN KIIETOUHOH CTEHKM M aJre3UBHOTO Marepuasia (JyKyCOBBIX BOJOPOCIEH.
Hcrounnkom BerpamBaeMbix B KC (eHONBHBIX COEIMHEHMH, MO-BUAMMOMY, CIYXHT BHYTPHKJICTOUHast (ppakums
(IIOPOTAaHHMHOB, COJEpP)KAaHWE KOTOPOW CHIKAETCs B IepBble 6 4 SMOpHOreHe3a, Iocje 4Yero HA4YMHAeT IUIaBHO
BO3pacTaTh, BHIXO/IS HA HCXOIHBIM YPOBEHBb HA 3 CYTKH pa3BUTHA. BO3MOXXHO, IpH 3TOM BO BHYTPHUKJIETOUHOH (hpakiuu
npoucxoaut de NOVO GHOCHHTE3 (IIOPOTAHHUHOB, MOCKOJIBKY B XOJ€ Pa3BUTHsI 3UTOTHI, @ TAK)KE B TEYCHHE MEPBBIX
IeBATH IHeH sMOpuoreHesa F.vesiculosus HaOmomaroTCs CyIISCTBEHHbIE H3MEHCHHS B COJCP)KaHHUM MOHOMEpa
(IIOpOTaHHMHOB, ()JIOPOTJIIONMHA, & TAKIKE €ro JUMEPOB U TPUMEPOB.

Ipoexm evinonnen npu nodoepscke PODU (epanm Ne 17-04-01331).

Role of phlorotannins and vanadium-dependent haloperoxidase in the early embryogenesis
of Fucus vesiculosus L.

Lemesheva V.*, Birkemeyer C.2, Garbary D.*, Tarakhovskaya E.

1 St. Petersburg State University, Department of Plant Physiology and Biochemistry, Saint Petershurg
2 eipzig University, Faculty of Chemistry and Mineralogy, Germany

3 St. Francis Xavier University, Department of Biology, Canada

* e-mail: valeriya.lemesheva@gmail.com

Synchronous changes of vanadium-dependent haloperoxidase activity, H202 content and content of cell-wall-

associated phlorotannins were shown during embryogenesis in Fucus vesiculosus. This supports the hypothesis of V-
haloperoxidase playing the key role in phlorotannin incorporation into the fucoid zygote cell wall and adhesive material.
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MoJiekyJsipHbIe aCeKThI PEryJIsiliiA PA3BATHS U PereHePAIlHN CeIeHTAPHON aHHeTH/IbI
Pygospio elegans (Spionidae)
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Annelida, npuHagnexamue K rpymmne J10(QOTPOXO30HHBIX KHBOTHBIX, CTAHOBSITCS Bce Ooyiee MOMYJISAPHBI B
KauecTBe OOBEKTOB H3YYCHHS MEXaHH3MOB DEryJsillMM pasBUTHS M pereHepaunu. Pygospio elegans, ueGonbiuas,
TeTepOHOMHO CerMEHTHPOBaHHAsl aHHeNHIa M3 ceMmelictBa Spionidae, obrmagaer MpeKpacHbBIMH PEreHEPalMOHHBIMU
MOTEHIMSIMH, TaK KaK MOXKET BOCCTAHOBUTH ITOCTIE MTOBPEXKACHUS U TIEPETHNUHN, M 3aJHNI KOHIIBI TeJIa 32 KOPOTKHUI epuo
BpeMEHHA. B pamkax H3y4YeHUS MOJICKYISIPHBIX MEXaHHW3MOB, KOHTPOJHMPYIOIIMX BOCCTAHOBHTENBHBIC ITPOIECCHI
P. elegans, mMbI oOpaTmin BHHMaHWE Ha JBa KOHCEpBAaTHBHBIX TyTh curHammuara — Wnt u Hedgehog (Hh). Wnt-
CHUTHAJIMHT IIMPOKO PAcIpOCTPAHEH B MPUPOJE U SBISACTCS, BOSMOXKHO, OJHIM U3 CaMbIX APEBHUX CHUTHAJIBHBIX ITyTEH.
WzBectHa pons OenkoB Wnt B ¢popMupoBaHuN TIepeiHE3aAHEN OCH Y OOJBIINHCTBA OMIIaTepaTbHBIX KUBOTHBIX, B TOM
YHCIIe, Y aHHEIN — OHU 3KCIIPECCUPYIOTCS B 33]JHEH 4aCTH 3apo/iblliia U MHrHOUpYIoTCs B iepegHell. CUrHaIbHBIN My Th
Hedgehog — oxuH U3 KITIOYEBBIX PETYIATOPOB Pa3BUTHs BCEX OMIATEpasbHBIX KHBOTHBIX; OH BOKCH KaK B PaHHEM
sMOpHoreHese, Tak U Ha OoJiee MO3JHUX CTausIX Pa3BUTHs. POJIb 3TOr0 CUTHAIBHOTO ITyTH B Pa3BUTHH aHHEJU SIBJISICTCSI
00BEKTOM H3YyUYCHHUsI CPABHUTEIILHO HEJIONTO, ¥ Ha JAHHBIA MOMEHT U3BECTHO, 4TO Y mojmuxeT Hh-curHamuur ygacteyer
B ()OPMHUPOBAHUH CETMEHTOB Tela.

Marepuan A u3ydeHus Obl1 COOpaH B JINTOPAIBLHON 30HE B OKPECTHOCTSX OMONIOrHuecKoil craHumu JlansHue
3enenust (bapenmneBo mope) B aBrycte 2019 roma. U3 cragmm 7 mHei pereHeparun Obuia BeiieneHa TotanbHas PHK u
ObUIO TpOM3BEACHO CekBeHupoBaHue TpaHckpuntoma Ha Illumina HiSeq na 6asze PI[ «buobank» CIIOI'Y. B
aHHOTHPOBAHHOM TPAHCKPHUITOME OBUIO 0OHapyxeHo 22 reHa, oTHocsmuxcst K Wnt-curHanuary u 7 TeHOB, IMEIOIIIX
otHomenue Kk Hh-curnamuary. {ns maneHeiimed paGoThl MBI BBIOpald TPU I'eHa, KOJUPYROIIMX KoMmoHeHTH Hh-
curHanunra (nurang Hedgehog, tpancmemOpanubiii petienitop Patched u mem6panusiii 6enox Smoothened) u Tpu reua,
Koaupyrommx Oenkun kaHoHuueckoro Wnt-curnanumura (muramag Wntl, tpancmem6pannbiit perentop Wntless u
LUTOIUIa3MaTHYeCKuil Oenok B-kaTeHuH). B naHHBIT MOMEHT MBI BeieM paboTy MO KJIOHUPOBaHHIO BHIOPaHHBIX I'CHOB
u3 totansHoi PHK 7-mHeBHBIX pereHepatoB ¢ mpumeHenueMm kuta Mint (EBporen). B manbHeiiiieM Mbl [UIaHUpYeM
MPOAHATH3UPOBATH IKCIIPECCHIO 3THX TEHOB MeTOIOM rubpuausanu in situ (WMISH) B xome HOpManbHOTO pocTa U Ha
pasHbIX cTanusax perenepanuu P. elegans.

Hccneoosanue noooepocano epanmom PODOU  18-04-00450 u 6r00xcemnoi  npoecpammou AAAA-AI9-
119020690076-7.

Molecular aspects of regulation of development and regeneration of sedentary annelid
Pygospio elegans (Spionidae)
Aster K. Z.**, Platova S. E.%, Starunov V. V.23, Nesterenko M. A.?, Kulakova M. A.*, Novikova E. L.}

1 Saint Petersburg State University, Department of Embryology, Saint Petersburg

2 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
3 Institute of Zoology RAS, laboratory of evolutionary morphology, Saint Petersburg

* e-mail: clem.aster1218@gmail.com

Pygospio elegans is a spionid polychaete that has an ability to regenerate both anterior and posterior body parts.

We study the role of the components of Hedgehog (Hedgehog-ligand, Patched, Smoothened) and Wnt (Wnt1, Wnitless,
beta-catenin) pathways in regeneration. At the moment we are cloning selected genes from the total RNA.

67



Perenepauus nepBHoii cucremsl y Pygospio elegans
Bapmacosa I'. A.**, Hosuxoea E. JI.>, Cmapynos B. B.*

! Canxr-TlerepOyprekuii TocynapcTBenHbli YHUBEpCHTET, Kadeapa 300510ruu 6ecrno3BonouHbX, Cankr-TleTepOypr
2 Cankr-TletepOyprekuii [ocynapcTeennslit YHuBepcuteT, kadeapa smopuosoruu, Cankr-ITetepOypr
* e-mail: st054827 @student.spbu.ru

MHOTOLIETHHKOBBIE YEPBH W3BECTHBI CBOMMH INUPOKHMH PETCHEPATHBHBIMH CHOCOOHOCTSIMH, NPH 3TOM Y
NPE/ICTaBUTENCH pa3HBIX CEMEHCTB JaHHBIE CIOCOOHOCTH BBIPayKEHBI B pa3iMuHON crerneHn. Haubonee m3y4eHs! B 5ToM
ornomennu Alitta virens u Platynereis dumerilii, crasiume B HacTosiee BpeMst CTaHAAPTHBEIME MOJICTBHBIMU 00bEKTAMH
JUIl UCCIIEOBAHMS Pa3iIMYHBIX MPOLECCOB pa3BUTHS. TeM HE MEHee, JaHHBIC BHUIBI HE CIIOCOOHBI K PEreHEpaInu
HepeHero KoHIa Tena. TakuMm oOpa3om, OONBIION MHTEpec I HCCICAOBAHUS IPEICTABIAIOT APYTHE IOJIUXETHI,
XOPOIIIO pereHePUPYIONINE KaK 33 IHH, TaK U epeaHnii KoHis! Tea. K ux unciy otHocutcst Pygospio elegans Claparéde
1863, rcciregoBaHMIO pereHepaii HEPBHOW CHCTEMBI KOTOPOTO U TIOCBSIIIEHA JaHHAs paboTa.

P. elegans — Bum mommxer u3 cemeiictBa Spionidae, mmMpoKo paclpoOCTpaHEHHBIH B CEBEPHBIX MOpPSAX. JTO
HEOOJTBIIION TUTOPANTBHBIN YepBb, IPOBOMASIINIA BCIO XKU3HB B Tecuanoil Tpybke. Temo P. elegans moxHo moapasaenuTsb
Ha CJIeIIOIINE OT/IEIIBI: FOJIOBA C JUTMHHBIMHU ITOJIBYKHBIMH MAJIBIIAMH; TPy IHOM OT/IeN, cOCTOsIIMI U3 12—13 cerMeHToB;
a0JJOMHHAJIBHBII OT/IEIN, MPEACTaBICHHBIA CErMEHTaM1, HECYIIIMU Ka0phbl, JUTHHA KOTOPOTO BapbUPYETCs; XBOCTOBOM
otaen (o 10—15 cerMeHTOB) U NUTUAKI.

Hamu Obuta wuccnefoBaHa [TUHAMHKA pereHepalMu —KarexolamMuHeprudeckoil cucremsl P.elegans c
UCIIOJIb30BAaHMEM TMCTOXMMHYECKOT0 METOAa KOHJICHCAlMM MOHOAMUHOB C INIMOKCHIIOBOM KHCIOTOW. Marepuai Obu1
otobpan Ha bapentieBom Mope, B paiioHe noc. Jlanpane 3eneHIbl. YepBel pa3pes3ann B paiioHe ABaIIaTOTO CETMEHTA,
TocJIe 4ero cofeprkany B yamkax [lerpu npu remneparype +18 °C B TeueHne AByX Hezenb. Busyanuzamuio pe3yapTaToB
MPOBOJIMIIM € TIOMOIIBIO KOH(OKaIsHOro Mukpockorna Leica TCS SP5.

IlepBeie sTambl pereHepammu (1—2 cyTOK IOCiIe aMITyTallMM) XapaKTepH3yIOTCS 3aTSATHBAaHHEM paHEBOU
MOBEPXHOCTH M MOCJIEAYIONMM 00pa3oBaHHeM OiacTeMbl. Benen 3a 3TUM HadyMHAETCs Ipolece opraHoreHesa. B ato
BpeMsi HaOmomaeTcs OBICTPBIN pocT HEHPOHOB B oOsacTu OmacteMbl W (pOPMHPOBAHME HOBBIX T'aHIVIMEB HEPBHOH
uenouku. [1o mpomiecTBuM IBYX HEZEb MEPEJHUE PEreHepaThl BOCCTAHABIMBAIOT TOJIOBY M HEJOCTAIOLINE I'PY/HbIC
CErMEHTBI CO BCEMH NPHCYLIMMH UM DJIEMEHTaMH KaTeXOJIAMUHEPTUYECKOW HEPBHOW CUCTEMBI. 3aJHHE pereHepaThl
MOJTHOCTBIO BOCCTAHABIMBAIOT IMTHMK ¥ HAYMHAIOT NOCJIEI0BATEILHO (JOPMUPOBATH HOBBIE XBOCTOBBIE CETMEHTHI.

Paboma evinonnena ¢ ucnonvszosanuem — 000pydosanus  pecypcuuix  yeumpos  «Kynemueuposanue
MUKpoOpeanusmoe» u «Xpomacy nayurnozo napka CII6I'Y, a maxoice L[KII « Takcony 30on0euueckoeo uncmumyma PAH
(http:/fwww.ckp-rf.ru/ckp/3038/?sphra se_id=88790 24). Hccnedosanue noddepoicarno epanmom PODU 18-04-00450 u
6r00ocemnuoii memoui AAAA-A19-119020690076-7.

Regeneration of nervous system of Pygospio elegans
Barmasova G.™*, Novikova E.?, Starunov V.!

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
2 Saint Petersburg University, Department of Embriology, Saint Petersburg
* e-mail: st054827@student.spbu.ru

Our research is devoted to the investigation of regenerative abilities of Pygospio elegans Claparéde 1863, a tube-
dwelling worm from Spionidae family, which is remarkable for restoring both anterior and posterior parts. We focused
on studying the dynamics of catecholaminergic system using histochemical method of monoamine condensation with
glyoxylic acid.
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Expression of foxA homologs in embryonic development and regeneration of the oligochaete
Enchytraeus coronatus
Melentiy A.*, Kostyuchenko R.

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

Fox genes are identified in a wide range of living organisms and have many functions: they are pioneer factors
and play a key role in transcription regulation, are involved in morphogenesis and differentiation of primordia during
early embryonic development, and specification of cell lines. A detailed study of these genes and their functions is a
promising task for developmental biology.

For bilaterian animals, the role of foxA is conservative and consists in the specification of the endodermal cell line
and the formation of the digestive system. In most of the studied bilaterians, foxA expression domains were detected in
the cells surrounding the blastopore. In the development of animals with the formation of a lecithotrophic larva and signs
of embryonization, a temporary shift in the expression of foxA to later stages may be observed. Such a phenomenon has
been described in nereid polychaetes, Capitella, and Themiste.

In most polychaetes, foxA subfamily is represented by one homolog. In the leech Helobdella, three homologs are
identified, which, in addition to performing conservative functions, are involved in the formation of nerve ganglia and
suckers. Until now, the problem of the formation of the digestive system, as well as the participation of foxA in this
process, has not been investigated in oligochaetes.

The aim of this work is to study the expression of foxA homologs during the early development and regeneration
of the oligochaete Enchytraeus coronatus. According to our data obtained in the analysis of the transcriptome, 4 foxA
homologs were identified in E. coronatus. For each of the foxA homologs studied, a distinct expression pattern was
observed during in situ hybridization. In addition to expression domains associated with gut specification, we observed
foxA expression in the primordia of the nervous system, as well as in cells of presumably mesodermal origin. Also,
expression was observed in the growth zone and newly formed foregut during regeneration.

Thus, among leeches and oligochaetes, there is an evolutionary trend to increase the number of homologs of the
foxA gene, suggesting a possible expansion of functions, including specification of cell lines and involvement of
evolutionarily advanced structures, which is confirmed by the results of this work and literature data. Such features may
be associated with modifications of embryonic development in this group.

This research was supported by RFBR grants Nel19-04-01111-a, and performed at the Research park of Saint
Petersburg State University “Center for Molecular and Cell Technologies .
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JKcnpeccusi FeHOB-MaPKePOB MOJ0BbIX U MYJIbTUINOTEHTHBIX KJIE€TOK B IMOPHOHAJIBLHOM
¥ MOCTIMOPHOHAILHOM Pa3sBUTHH oJMroxersbl Enchytraeus coronatus
Huxanoposa /1. /1.*, Kocmiouenko P. I1.

Cankr-IlerepOyprekuit rocyaapcTBeHHBIN YHHUBEPCHUTET, Kadenpa smopuonormn, Cankr-IletepOypr
* e-mail: daria.nikanorova@mail.ru

I'enpl mporpaMmbl TOMACPKAHUSA TOJNOBBIX M MYyJNBTHIOTEHTHBIX KieTok (Germline/Multipotency Program
genes— GMP), B wuactHoctu Vasa, Ppiwi, nanos, pumilio, pll0, sBAsIOTCS HAACKHBIMH MapKepaMu
HenuddepeHIIMPOBaHHOTO COCTOSHUS KIeToK. Y MHorux BunoB aHHenna MPHK »Tux renoB oOHapyxeHa B KIIETKax
OJacTeMbl, PaHEBOT'O MUTEJINS U 33JHEH 30HBI POCTa BO BPEMsI pereHepaluy. JKCIPECCUs ATHX TeHOB HE OrpaHUYeHa
COMAaTHYCCKMMH KJICTKAMH: TPAHCKPHIITHL Vasa W PIWi JoKanu30BaHbl B mepBudHbIX mojoBeix kietkax (IIIK) u B
OOIMTax MHOTHX aHHEIH]I.

Lenbto naHHOM PaOOTHI SIBISIETCS aHAJIH3 NaTTepHA YKcnpeccun reHoB GMP B xoze sMOproreHnesa u pereHeparun
ommuroxersl Enchytraeus coronatus.

B pesynprare aHanm3a TpaHckpuntoma E. coronatus Ml 0OHapyXWIM TOMOJOTH T'€HOB, OTBETCTBEHHBIX 3a
TOJIZIEpXKaHMEe CTBOJIOBOTO COCTOSIHHSI KJIETOK: Vasa, piwi, nanos, pl-10 u mpyrume. Ipoaykrsr reroB Vasa u PL-10
seisirores PHK-xenukasaMu, MOy TUpyONIMME MaTpudHblie mpoiecchl; 0eiaxu Nanos u Pumilio cesaseiBator MPHK,
HEOOXOAMMBIE ISt coMaThuueckoi auddepennuposku. benku Piwi obGecnieunBaioT caiinencuHr Tpancmo3onos u PHK-
uHTepdhepeHHnIO.

CoryacHO HamIUM  JaHHBIM, MPOLECC pEreHepalud Yy OJUroxerbl E. coromatus — ocyuiectBisercs
MPEeUMYIIECTBEHHO IyTeM anumMopdo3a ¢ odpasoBanueM OsacteMbl. KiieTku GiiacTeMbl akTHBHO MPOSU(EpUpyIOT, 4TO
noATBepxkaaercs Bkmouennem wmetku EdU. Kpome Toro, BmepBele Juis mpeacTaBuTeds poma Enchytraeus,
Pa3MHOKAOLIETOCS UCKIIOYUTENBHO MOJIOBBIM IIyTEM, OBIJIO ONMHCAHO BOCCTAHOBICHHE (DYHKIMOHUPYIOUIMX TOHAI B
xojie 3ajHei pereHepanuu. TpaHckpuntel romonoros Eco-vasal, Eco-piwila, Eco-nanos u Eco-pl10 6buiu 06HapyKeHbI
B KJETKAaX pEreHepannMoHHON OnacTeMbl. OTO yKa3plBaeT Ha Jenu(QepeHIUpOBKYy KIETOK C IOCIeayIomei
npomudepanueit U penudpdepenmupopkord. OmHako, KiIeTkH, conepkamme MPHK vasa, Opumn oOHapyXeHBI B
MIPEALIECTBYIOINX paHe CETMEHTAaX B X0JI€ NepeIHEN pereHepaniy, YT0 MOXKET TOBOPHTH O MUTPALIUH KIETOK.

Awnanus natrepHa skcnpeccun renos GMP (piwi, vasa, nanos, pl10) B xoxe 3MOpHoTreHe3a MO3BOJISET BEISICHUTD
HaJIMYHe MOMYJIIINMY pe3epBHBIX Henu(pPpepeHIIMPOBAHHBIX KIETOK y E. coronatus v onpenenuTts y4acTie 3THX KIETOK
B BOCCTAHOBUTEJBHBIX MOp(doreHe3ax, B 4aCTHOCTH, B BOCCTAHOBJICHUH KJIETOK I0JIOBOH nmHuK. Kpome Toro, B xoze
sMOpHoOreHesa, Kak U BO BpeMsl pereHepalyy, IpoucxoqutT GopMupoBaHue 3aaHeil 30HbI pocTa ¥ ToHaj. Mcnonb3oBanue
MOJIEKYJISIPHBIX MapKepOB, CIIEUU(PHUIHBIX IJIs KIETOK ITOJIOBOM M CTBOJIOBOM JIMHUH, TIO3BOJIUT OOHAPYKUTH CXOJCTBA
W/WIIM Pa3M4ys 3TUX MPOLECCOB HAa PAa3HBIX ATanax oHTorenesa E. coronatus.

[Mocnenyromuii CpaBHUTENBHBIM AaHATW3 TOHKUX PA3IMYMN Y OJIM3KOPOICTBEHHBIX BHIOB aHHEIHI TTOMOKET
PacKpBITh MEXaHU3MBbI, HHUIIMUPYIOLINE U PETYIMPYIOIINE IPOLECC PETeHEPaIlA B OHTOT€HE3€E M €T0 M3MEHEHHUS B XOIe
¢uoreHesa.

Paboma evinonnena npu noodepoicke PODU (epanmer Nel9-04-01111-a, 18-34-00962 -mon-a) c ucnonvzosanuem
obopyoosanusi PL] PMuKT CII0I'Y.

Expression of the Germline/Multipotency Program genes in embryonic
and postembryonic development of Enchytraeus coronatus
Nikanorova D.*, Kostyuchenko R.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: daria.nikanorova@mail.ru

Germline/Multipotency Program (GMP) genes are suggested to be markers of undifferentiated cell state. We
identified homologs of GMP genes including vasa, piwi, nanos, pl10 in transcriptomic data of Enchytraeus coronatus.
Using WMISH we showed that homologs of studied genes are differentially expressed during embryogenesis and
regeneration.
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On the relationship between regenerative processes and sexual reproduction in the life cycle
of annelids
Kupriashova E.*, Kostyuchenko R., Kozin V.

Saint Petersburg University, Department of Embryology, Saint Petersburg
* e-mail: eekupr@mail.ru

Energy investment between somatic functions and reproduction is dynamically coordinated at different stages of
animals’ life cycle. Among bilaterians, annelids demonstrate one of the most amazing diversity of life histories, which
may vary from sexual breeding followed by direct or indirect (larval) development to strictly asexual reproduction via
distinct modes of fission (architomy, paratomy, stolonization). Sexual maturation on one hand and regenerative processes
including asexual development on another hand are usually thought to antagonize each other. The regulatory mechanisms
and phenomenology of these opposite processes in annelids mostly remain a mystery. Here we aimed to propose new
models and approaches to elucidate relationships between somatic and reproductive aspects of annelid ontogeny.

Naidids are tiny transparent freshwater oligochaetes, being famous for their ability to propagate asexually. In wild
nature, sexually mature individuals are quite rare, usually found in autumn. During the warm period, they actively
proliferate by transverse fission. Most naidid worms have never been observed to reproduce sexually under laboratory
conditions. Recently we described developing mature individuals of Pristina longiseta with well-developed reproductive
system and germ cells. These sexualized worms have been propagated asexually by paratomy for over 20 years in our
lab. In addition, we found cocoons, typical for oligochaetes. It is important to note that in this species the processes of
asexual reproduction and maturation do not compete with each other.

Externally similar, but profoundly different reproductive pattern possess come syllid polychaetes. Their sexual
maturation is accompanied by striking changes in anatomy and behavior that is called epitoky. Epitokous transformation
may occur only in posterior part of the worm, which can be autotomize and regenerate all missing structures, thus giving
rise to a new (sexual) generation. In contrast to syllids, regeneration ability in Nereididae family strongly inhibits
differentiation of gametes and epitoky. These phenomena have long been known to be under hormonal control emitted
by the cerebral neuroendocrine system. For nereids we used single posterior amputation and double amputation of the
posterior and anterior body segments, which removed the cerebral ganglion as potential regulatory center. The initial
steps of regeneration seem to be independent of the cerebral brain, but decapitated (“headless”) fragments didn’t proceed
to normal segmentation and growth. Searching for molecular regulators of regeneration and reproduction, we established
the first knock-out mutant strain of Platynereis dumerilii. This helped to discover new for annelids, but unexpectedly
conserved hormonal substances, such as methylfarnesoate and corazonin/GnRH-like signaling.

This work was funded by the RFBR grants 18-34-00962 and 18-04-01335.
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ITAPA3HUTOJIONA

IIpumepbl NpsIMOro B3aMMO/IeiicTBHS KOPHEr0JIOBBIX PaKo00pa3HbIX U3 cemeiicTB Peltogastridae
u Peltogasterellidae ¢ nepBHoii cucTemMoii x0351MHA

Muponrobdos A. AY* Hmomrun C. A2, Hecmepenxo M. A2 Fbopucenko U. EZ Jlauzysoea A. ,Z].z,
Jlanwun H. E.2, Apbysosa H. A?

! Canxr-TletepOyprekuil rocyapcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CankT-TleTepOypr
2300noruyeckuii uHCTUTYT PAH, M1aGopaTopus N0 U3yYEHHIO Mapa3sUTHUeCKUX uepBeil 1 mpoTucToB, CaHKT-
[etepbypr

3 Cankr-TleTepOyprekuii rocy1apcTBeHHbIH yHUBEpeuTeT, kKadeapa sm6puonoruu, Cankr-Tletep6ypr

* e-mail: aal_mirol@inbox.ru

Kopuerosnossie pakooGpasueie (Rhizocephala) seisirorcss omHMMEH M3 caMbIX HEOOBIYHBIX MAPA3UTHUCCKHX
opranu3moB. OHH OKa3bIBAIOT 3HAYUTEIHHOE BIMSHHE KaK HA OPTaHU3M KOHKPETHOTO XO3sIMHA, TaK W Ha MOMYJIALHN
X0351€B M Ha COOOIIECTBa B 1IeI0M. B Xo/ie AnMTeIbHOM SBOMIIONNY U IPUCTIOCOOIECHHS K SHI0NIAapa3sUTHIECKOMy 00pa3y
’KU3HH OHH, C OJTHON CTOPOHBI, YTPATHIIN MTOYTH BCEC MPU3HAKH, TIPUCYIIHE CBOUM CBOOOIHOKUBYIIIUM POJICTBCHHHKAM,
a ¢ JIpyroi, NpuoOpeIr BHICOKOCIIEINATN3MPOBAHHBIE MEXaHU3MbI YIIPABJICHHUs OpPraHu3MoOM Xo3siuHa. KopHeroyoBbie
«YMEIOT» OpaTh 0] KOHTPOJIb (PH3NOIOTHIESCKUN U TOPMOHAIIBHBIN CTaTyC XO35UHA, BKIIFOYast TMHOYHBIH UKL, a TAKXKE
U3MEHATh ero Mop¢oioruo u noseneHue. OZHAKO IO CHX MOP HE HM3BECTHO, ¢ MOMOIIBIO KAKUX MEXaHH3MOB U
MOP(}OJOTHYECKUX CTPYKTYP OCYLIECTBIACTCS B3aUMOJCHCTBIE STHX NAPA3UTOB C XO3SHHOM.

Llesnpto JaHHOTO MCCIEIOBAHUS OBUIO BBISIBUTH CAMTHI B3aMMOACIHCTBHS Iapa3uTa ¢ HEPBHOW CHCTEMOH X03MHA
Ha pUMepe ABYX BUIOB KOPHETOJIOBBIX pakooOpa3ubix: Peltogaster paguri cem. Peltogastridae u Peltogasterella gracilis
cem. Peltogasterellidae.

B pesynbraTe aHHOTO MCCIENOBAHMS YAalIoCh OOHAPYKUTh JIBa MOTEHIUANBHBIX caiiTa Mapa3suTo-X03sMHHOTO
B3aUMO/ICHCTBUS — J[Ba Y4acTKa MPSIMOTO KOHTaKTa Iapa3uTa ¢ HEPBHOW cucTteMoil Xo3suHa. Tak Obu10 0OHApYKEHO,
4T0 HeKoTopbIie cTonoHbl Peltogaster paguri u Peltogasterella gracilis acconmupoBans! ¢ TaHTIHAME a0I0OMHUHATBEHOTO
ydyacTka OpIOIIHOW HEPBHOM IETIOYKH X035UHA. DTH CTOJIOHBI IPOPACTAIOT CKBO3b 000JIOUKY I'aHTJIHS ¥ PACHOIaraloTcs
HEMOCPEJCTBEHHO B TOJIIIE HEPBHOW TKAHU XO35iMHA. TepMHHAIBHBIE Y4YacTKH 3THX CTOJIOHOB NpeoOpa3oBaHbI B
crenuaI3upoBaHHble Opranbl OokanoBuaHoW (opmbl. 1o cBoeil TkaHeBOW OpraHU3alUK U YJIBTPACTPYKTYpE STH
OpraHbl 3HAUUTENIBHO OTJIHMYAKOTCS OT OOBIYHBIX TPO(PHUYECKHX CTOJOHOB. B KieTkax OOKaJOBHIHOIO OpraHa
obHapyxkuBaroTcs o0IUpHEIe ot DT1P 1 MHOXKECTBEHHBIE MUTOXOHJIPUH, YTO YKa3bIBaeT Ha BHICOKYIO CHHTETHYECKYHO
W TPAHCIIOPTHYIO aKTHBHOCTh 3TOH TKaHW. KyTHKyna, BBICTHJIAIOIIAs BHYTPEHHIOI MOBEPXHOCTh OOKAJIOBHIHOTO
Oprasa, Tak)Ke 3Ha4UTeJIbHO OTIIMYACTCS OT KyTHKYJIBI, TOKPHIBAIOIIEH 00bIYHbIE TPO(DHYECKUE CTONOHBL. Pacronoxenue
B TOJIIIE HEPBHOU TKaHH, HEOOBIYHASI MOP(OJIOTHS U YIBTPACTPYKTYPa KICTOK, OTINYAIOIIASCS OT TAKOBOW B OCTAaJIbHBIX
y4acTKaX HHTEPHBI, MO3BOJAIOT CHENAaTh BBIBOJ O TOM, YTO 3TH OOKAIOBHIHBIE CTPYKTYPBHI SBISIOTCS Hamboiee
BEPOSATHBIMH CaliTaMU Mapa3suTO-XO3IUHHOTO B3aMMO/ICHCTBHSI.

B xoze paboThel ObUT OOHApY)KEH elle OJUH CAalT MPSIMOTO0 KOHTaKTa Iapa3dura ¢ HEPBHOW CHCTEMOW XO3sIMHA.
Tpoduueckre cToMOHBI Mapa3uTa OKa3aliuCh OIUIETEHbI CEThIO M3 HEWPOHOB MNepU(EepHYecKOi HEPBHOW CHCTEMBI
xo3siuHa. CKopee BCero, 3TOT HEPBHBIH IIEKCYC TAK)KE MOKHO PACCMATPUBATH KaK CAlT HENOCPEACTBEHHOW CBSI3U MEXKTY
MapasuToM M XO3SWHOM. MBI mpenronaraeM, 4YTO MapasuT CEKPETHPYeT HEHpOoaTTpakTaHThl W TaKUM OOpa3oM
HUHIYLUPYET POCT HEHPOHOB.

Paboma evinonnena npu noooepacke epanma POOU mon_a Nel8-34-00727.

Direct contact between rhizocephalans from Peltogastridae and Peltogasterellidae families

with host’s nervous system

Miroliubov A. A.**, llutkin S. A.2, Nesterenko M. A.2, Borisenko I. E.3, Liangusova A. D.?, Lapshin N. E.?,
Arbuzova N. A2

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

2 Zoological Institute RAS, Laboratory for the study of parasitic worms and protists, Saint Petersburg
3 Saint Petersburg State University, Department of Embryology, Saint Petersburg

* e-mail: aal_mirol@inbox.ru

Rhizocephalans evolved unique mechanisms that allow them to take control over the host’s body. In this particular

study we described two potential sites for direct interaction between parasite and host: (1) highly modified tips of rootlets
lying inside nervous ganglia of the host (goblet-shaped organs) and (2) nervous network enlacing trophic part of interna.
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HNHTerpanus napasuTH4eCKUX PaKOOOPa3HbIX B HEPBHYIO CHCTEMY X035IMHA HA IpUMepe
Lernaeodiscus sp. (Cirripedia: Rhizocephala)
Janwun H. E.**, Apby3zosa H. AL Hnomkun C. A2, Jlanzysoea A. ,ZZ.l, Muponrobos A. Al?

! Canxr-TletepOyprekuii rocy 1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CankT-TleTepOypr
2300noruueckuii uacTuTyT PAH, 1aGopaTopus 1Mo W3y4eHHIO NapasuTHIECKHX YepBei u mpothctos Cankr-IleTepOypr
* e-mail: lapshin-nikita@mail.ru

Kopneronoseie paku (Rhizocephala) sBisiroTcsi BBICOKOCTEIMANTN3UPOBAHHBIMH TApa3UTaMHU  JECSTHHOTHX
pakooOpa3HbIX. B cBsA3M ¢ agantanusmMu K SHAONAPa3UTH3MY Je(QUHUTHBHOE TEJIO STHX KMBOTHBIX YTPATHIIO TIOYTH BCE
YepThl, NPHUCYLIHE CBOOOJHOXXMBYIIMM POACTBEHHHKAaM. Telo B3pOCIOr0 >XMBOTHOTO IIPEJCTaBICHO CHUCTEMOU
BETBSIMINXCA CTOJIOHOB, PACIPOCTPAHSIONINXCS MO MPAaKTUIECKH BCEMY OpraHm3My xo3suHa. Criocod B3anMoecTBUSA
mapasutoB Tpymnsl Rhizocephala co cBomMm Xxo03sieBaMH TIpenCTaBNseT OOJBIION HWHTEPEC C TOYKH 3PEHUS
(yHIAMEHTANFHOW HAyKW, TaK KaK 3TH Iapa3uThl CIIOCOOHBI OKa3bIBATH CYNICCTBEHHOE BIMSHHE HE TOJBKO Ha
KOHKPETHBIH OpraHN3M XO3S5HHA, HO ¥ Ha NOMYJISIAH U CTPYKTYpy coodmiecTB. I3BeCTHO, UTO CTOIOHHI MPECTaBUTENICH
BumoB Peltogaster paguri, Peltogasterella gracilis, Polyascus polygenea, a Taxxe Sacculina pilosella mporukaror
HETIOCPEICTBEHHO B TaHTJIHMH OpIONIHONH HEPBHOW LENOYKH CBOETO XO3sWHA. YacTo Ha KOHIAX TaKUX CTOJIOHOB
06Hapy)KI/IBa}OTCH CIICHHUaJIN3UPOBAHHBIC <(6OKaJ'IOBI/I[[HI>Ie OpraHbl», KOTOPbIC 3HAYUTCIIBHO OTINYAIOTCA OT OOBIYHBIX
Tpoduueckux cTosoHOB. JlaHHas paboTa MOCBAIICHA HCCIe[0BaHUIO Bruaa Lernaeodiscus Sp., ¥ BBIMOIHACTCS B paMKax
o0IIero mpoekTa Mo MCCIEJOBAHUIO MPSMOTO B3aUMOJACHCTBUS KOPHETOJIOBBIX PaKoOOpasHBIX C HEPBHOI CHCTEMO
XO035IEB.

Z[J'IH N3y4YCHUA CTPOCHHA YUACTKOB HMHTCPHBI IapasuTa BHYTPU TaHIJIUA U OKOJIO HETO 6I)IJ'II/I HCIIOJIb30BAaHBbI
METO/IbI TMCTOJIOTMYECKOTO OKPAIUBAHUS U TPEXMEPHON PEKOHCTPYKIUU CEpU Cpe30B. B nanbHeleM mniuaHupyercs
yrayOJieHHOE M3Y4eHHE CTPYKTYPHI CTOJIOHOB Iipu nomontyn TEM MHKpOCKOIHH, OTHAKO ITOKa OCHOBHOW aKIIEHT OBLI
ClieJIaH Ha TUCTOJIOTUYECKUE METOIUKH.

Tak xe, kak u B ciy4dae ¢ Peltogaster paguri u Peltogasterella gracilis, Obuin 0OHapy)keHBI CTOJIOHHBI,
aCCOIMMPOBAHHBIC C TAHTIIMAMHU OPIOITHON HEPBHOU IIETIOUKH X03sWHA. Ha MaHHBI MOMEHT YCTaHOBIICHO OOIIMPHOE
MIPOHUKHOBEHIE CTOJIOHOB I10/1 000JI0YKY TaHIIIHSA, OHAKO XapaKTepHBIE U TaHHOHN IPYTITEl «O0KAIIOBUIHBIC OPTaHbD)
BCTpEYAIOTCs KpalHe peKo U UMEIOT HECKOJIBKO APYTYIO JIOKAJIU3AIMIO B TeJE TaHIIHA.

Integration of parasitic crustaceans into the host nervous system using an example Lernaeodiscus sp.
(Cirripedia: Rhizocephala)
Lapshin N.**, Arbuzova N.}, llyutkin S.}, Lianguzova A.}, Miroliubov A.*?

! Saint Petersburg State University, Department of Invertebrates Zoology, Saint Petersburg
2 Zoological Institute RAS, laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: lapshin-nikita@mail.ru

The aim of this particular investigation was to describe the morphology of rootlets of Lernaeodiscus sp. associated
with the ganglia of the host’s ventral nerve cord. We have found that the tips of some of these rootlets were modified into
goblet-shaped organs which looked similar to ones found previously in the fam. Peltogastridae. However, there were
some differences in localization and tissue organization of these organs.
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@OyHknuoHaNbHaA AU depeHIHANNSA HHTEPHBI KOPHEr0JIOBBIX PAKOOOPa3HBIX HA pHUMepe
npeacraButeseii cemeiicts Peltogastridae u Peltogasterellidae (Rhizocephala, Cirripedia)
Huomkun C. A.1*, Jlauzyzoea A. ,ZZ.l, Jlanwun H. E.*, Apbysosa H. AL Muponrobdos A. A?

! Canxr-TletepOyprekuii rocy 1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CankT-TleTepOypr
2300noruueckuii uacTuTyT PAH, 1a60paTopus Mo U3yUeHHIO Mapa3uTHYEeCKnX YepBeil 1 IpoTucToB, CaHKT-
[MetepOypr

* e-mail: stanislav.gao@gmail.com

Cpenu Bcero pasHooOpasust pakooOpasHbIX 0co0oe MecTo 3aHuMaioT KopeerojioBeie paku (Cirripedia:
Rhizocephala). 310 HeoObluHas Tpymma Mapa3sUTOB C IMIMPOKAM KPYroM XO35€B CPEAU IPYTHX PaKkooOpas3HbIX, B
9aCTHOCTHU, IECATHHOTHX. llapa3suTHuecKue KOPHETOJOBBIE HIPAIOT BAXKHYIO POJIb B BOIHBIX 3KocucreMax. OHH
OKa3bIBAaIOT CHJIBHOC BIUSHHE HA HOMYJBIIUH BHIOB-XO3fC€B, CPEIH KOTOPHIX BCTPEYAIOTCS MPOMBICIOBBIC BHIBL
CTpoeHue Tela KOPHETrOIOBBIX CYIIECTBCHHO OTIMYACTCS OT XapaKTePHOTO ISl paKoOOPa3HbIX [UIaHA CTPOCHUS: Y HUX
OTCYTCTBYET CErMEHTAlHs Telld, HET CICHHANN3UPOBAHHON MHINEBAPUTEIBHON MM ABIXAaTENBHON CHCTeMBI. Teio
HOJIOBO3PEJION CaMKH IIPEACTABICHO ABYMsI (pyHKIIMOHAIBHBIMA OTACIAMH: HHTEPHOH — CETHIO BETBSILINXCS CTOJIOHOB,
PACIIONIOKEHHBIX B IOJIOCTH TeJid XO35MHA, M JKCTEPHONM — MEIIKOOOpa3HON CTPYKTYpOM, KOTOpas pacIiooiKeHa
CHapyXH Tella XO3IWHA M COJCPKUT DPA3BHBAIONIMECS 3apOBIIIN, IMOJOBYH cHcTeMy. CaMibl KOPHETOJOBBIX
peayurupoBaHbl 1O CHepMaTOFeHHOﬁ TKaHHU, KOTOpass MHKOPIIOpHUPOBAaHa B CIICHHUAJIbHBIC PELICTITAKYJIbI, PaCIIOJIOKCHHBIC
B 9KCTEpHE.

O6miass cxemMa CTPOCHHSI WHTEpHBI pu3onedan pasnuyaeTtcs B 3aBUCHMOCTH OT MHPHHAUICKHOCTH K
OIpe/IeIcHHOMY BHY WM ceMeicTBy. HTepHa mpencTaBuTeneii cemeiictsa Peltogastridae mmeer nambonee cinoxHyo
OPraHU3aIMI0 CPEAN KOPHETOJI0BbIX. HanbomnpIiiero pa3BuTrs OHA JOCTHTAeT B abJIOMEHE XO3sIMHA, T/Ie MPEACTaBICHA
[POOJIBHBIM TJIABHBIM CTOJIOHOM M OOJIBIINM KOIHYECTBOM MepH(pEPUUSCKHX BETBEH, KOTOPBIE OTXOMIT OT Hero. Ot
CEepEe/IMHBI TJIABHOTO CTOJIIOHA OTXOMHUT CTeOEIeK, CBA3BIBAOIIMI HHTSPHY M SKCTEpHY. B TOpakaabHOM OTHENe X03siMHa
HHTEPHA HEPETyJSIPHO BETBUTCSL, @ YACTh CTOJIOHOB BHEPSIETCS B HEPBHYIO CHCTEMY XO35HHA.

B isurepaType, MOCBSIICHHOW KOPHErOJOBBIM, Ha TEKYLIMH MOMEHT HET ACTaJbHOTO ONHCAHHS CTPOCHHS
HHTEPHBI CO CPAaBHUTEIBHBIM aHAIM30M YJIBTPACTPYKTYPHON OpPraHM3alMd Pa3nYHbIX €€ OTHENOB M y4acTKOB. B
HEKOTOPBIX paboTax HCCICAOBATEIH BBHIICISIOT CTOJOHBI TPODUICCKHUE U «PEIPOIYKTHBHBICY, HO, K COKAJICHHIO, ITH
HAOIIOICHHUSI HE COTPOBOXKAACTCSI KAKUM-THO0 MOPOOHBIM OIIMCAHHEM CTPOCHHUS M YIBTPACTPYKTYPHOM OpPraHU3aIliy
Pa3HBIX THIOB CTOJOHOB. Llenb HANIEro HMCCICIOBAHUSI — H3y4YEeHHE YIBTPACTPYKTYPHOH OpTaHU3aIlU Pa3THYHBIX
y4acTKOB HHTEPHBI TIpejicTaBuTeneit Buaa Peltogaster reticulata.

B pe3ysbTate mpoBeICHHOTO HCCIICA0BaHMS ObLIIO OOHAPYKEHO, YTO TKAHEBast OPTaHU3ALHUS U YIBTPACTPYKTypa
HHTEPHBI BapbUPyeT B IMHPOKUX IMpPEAEiaX B 3aBHCHMOCTH OT MECTa JIOKAIW3AIMH HCCIIeyeMoro ydacTka. Ha
HOJIYYCHHBIX JJICKTPOHOTPAMMaX OOHAPY)KHBAIOTCSI OTJIMYHS B CTPOSHHH IJIABHOTO M HEPU(EPHUIECKUX CTOJIOHOB,
KOTOPBIC MPOSIBISIFOTCS B Pa3sHOM TOJIIMHE KYTHKYJIbI, B HAIMYUHM WM OTCYTCTBHH MBINICYHON CHCTEMbI, HAJHYUH
CIICLHATN3UPOBAHHBIX CTPYKTYP B THUIIOAEPMAIBHBIX KIETKaX.

Paboma evinonnena npu noooepacke epanma POOU mon_a Nel8-34-00727.

Functional differentiation of interna of rhizocephalan barnacles (Rhizocephala, Cirripedia)
Ilyutkin S.>*, Lianguzova A.}, Lapshin N.}, Arbuzova N.}, Mirolubov A.2

! Saint Petersburg State University, Department of Invertebrates Zoology, Saint Petersburg
2 Zoological Institute RAS, laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: stanislav.gao@gmail.com

In this particular study we found out that various regions in interna of rhizocephalan barnacle Peltogaster reticulata

differ from each other by tissue organization and ultrastructure. Main differences between main and peripherical trunks
are severity of the central canal, arrangement of the muscular system elements and thickness of the cuticle layer.
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Mpebnneynasi cucrema uarepusl Peltogasterella gracilis (Cirripedia: Rhizocephala)
Apbyszosa H. AY* Hmomxun C. A%, Jlanwun H. E.*, JIaneysosa A. ,ZZ.l, Muponrobdos A. Al?

! Canxr-TletepOyprekuil rocy1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CaHkT-TleTepOypr
2300noruueckuii uacTuTyT PAH, 1aG0paTopus Mo U3y4eHHIO Mapa3uTHYeCKuX YepBeil 1 mpotucToB, CaHkT-
[MetepOypr

* e-mail: arbuzovanata0211@gmail.com

Rhizocephala— yHukanmbHass Tpymma KpailHe —CICLHATH3HPOBAHHBIX [Mapa3UTHYCCKUX PaKOOOPa3HBIX,
JNeGUHUTUBHBIC CTAAMH KOTOPBHIX YTPATHIM KaKUE-THMOO 4YepThl CXOJACTBA C MPEACTABUTEISIMU CBOOOIHOKHBYIIUX
POJCTBEHHBIX Tpymim. M3ydeHue 3TOil TIpyMIbl HPEACTABISCT 3HAYUTENbHBIH HHTEpEeC A MOHHMAaHUS CTPYKTYPBI
MOPCKHX PKOCHUCTEM: BIHMSHUE KOPHETOJOBBIX PAKOB HA X035€B, B YaCTHOCTH M3MCHEHHUE MOBECHUS U Mapa3uTHUECKAs
KacTpauusi, ONpeAessieT CTPYKTYpY U JMHAMUKY MOMYJISALUA X035eB — JCKAIOI.

Teno B3pocioif camku paszjenseTcs Ha JABa (YHKIHOHAIbHBIX OTAENA: MEIIKOBUAHYIO O3KCTEPHY C
PENpOAYKTUBHON CHCTEMONW M HHTEPHY — CHCTEMY BETBSIIMXCS CTOJIOHOB, NPOHU3BIBAIONIMX TEJIO XO3SIMHA U
BBINONTHSOMINX Tpoduueckyto ¢(yHkuuto. CaMibl JEMOHCTPUPYIOT KPAWHIOK CTENCHb PEAYKIHH U MPEICTABICHBI
CIIEPMATOrCHHOW TKAHBIO, HAXOISIICHCS B KCTEPHE caMKU. Pu3oriedaibl HHTEPECHBI M CBOMM KU3HEHHBIM IIHKJIOM, B
X0JIe KOTOPOTo BEAYLIMil mapasuTHIeCKuid 00pa3 )U3HH B3POCIbIH OPraHU3M HE HACIEAyeT KaKuX-1u00 MPOBU3OPHBIX
opranoB. [ToToMy HauGONBIIIIA HHTEPEC BBI3BIBACT OPraHU3AIMS TAKUX CIOKHBIX, CHOPMUPOBAHHBIX de NOVO CTPYKTYP,
KaK MBIIICYHAsI CHCTEMA.

K HacTosiieMy MOMEHTY ObLTa OTHCaHa MBIIIICYHAS CHCTEMA BCETO HECKOJIBKUX BUI0B KOPHETOJIOBBIX PAKOB. MBI
MOCTABUII 1IeJIb BU3yaJIM3UPOBATh U OMHKCATh MblleuHyto cuctemy Peltogasterella gracilis (cem. Peltogasterellidae). B
pe3yibTaTte UcCie0BaHus ObUIO0 0OHAPYKEHO, YTO €€ CTPOSHHE OTIMYAeTCs HEe TONIBKO OT ommcanHoro y Polyascus
polygenea u Sacculina pilosella (cem. Sacculinidae), Ho u ot TakoBoro y Peltogaster paguri (cem. Peltogastridae). B tex
crononax Peltogasterella gracilis, riae mbiiieunast cucrema Oblla 0OHApyXKeHA, OHA MPEJICTABISIET COOOW CcHUCTEMY
BETBSIIIIMXCS MBIIICYHBIX ITyYKOB, PACIOJIOKCHHBIX B CTEHKE CTOJIOHA. YacTh MBINII UAET MapajUIe]bHO ILIOCKOCTH
CTEHKHU CTOJIOHA B Pa3HBIX HAIMPABJICHHSX, JPyrasi 4acTh MEPICHAUKYISIPHO UM, YXOs Bri1yOb crosoHa. [Ipu 3ToM He
obpasyeTrcst HU 4eTKO 0003HAUCHHOI CIUpa U3 CETH BOJIIOKOH, XapakTepHoi mis Peltogaster paguri, Hu 3Be3muaThix
00pa30BaHuii, XapaKTEePHBIX JJIs MpeacTaBuTesIeh cemelictBa Sacculinidae.

Bbutn Takke OTMEUCHBI HEKOTOPBIE OCOOCHHOCTH, CB3AHHBIC C OPraHHU3aIMeHl MBIINICYHOW CHCTEMbI HHTCPHBI
PSLIOM € MECTOM TIPUKPEILICHHs SKCTepHbL. OT 00MIei YaCTH HHTEPHBI HICT HEBETBSIIUICS CTOIOH, HECYIIHI SKCTEPHY,
a ToCJe MecTa MPUKPEIJICHHs SKCTEPHBI OH MEPEXOIUT B CTOJIOH ¢ MHOYKECTBOM OOKOBBIX BBIPOCTOB (TaK HA3bIBACMBIi
[JIABHBIN CTOJIOH). B HEBETBSIIEMCsI CTOJIOHE BCer/ia 0OHAPYKUBATACH PA3BUTAS MBIILICUHAs] CUCTEMA, PSJIOM C MECTOM
MPUKPEIUICHUs] SKCTEPHBI MBI He OOHAPYKEHO BOBCE, @ B TJIABHOM CTOJIOHE MBIIIIBI OOHAPYIKUBAIHCH TOJHKO B
HEKOTOPBIX CIy4YasX, YTO BO3MOXKHO CBSI3aHO C BO3PACTOM M CTEIEHBIO PAa3BHUTHsI SKCTEPHBL. [Ipy HamM4YMK Pa3BUTOM
MBIIIEYHON CUCTEMBI B NIABHOM CTOJIOHE, MBIIIEYHBIE BOJIOKHA JIOBOJILHO JTAJIEKO 3aXO0/ISIT B OOKOBBIE BHIPOCTBHI.

Paboma evinonnena npu noodepacke epanma PODOU a Ne 20-04-00097.

Muscular system in interna of Peltogasterella gracilis (Cirripedia: Rhizocephala)
Arbuzova N.**, Ilyutkin S.%, Lapshin N.}, Lianguzova A.%, Mirolubov A1

! Saint Petersburg State University, Department of Invertebrates Zoology, Saint Petersburg
2 Zoological Institute RAS, laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: arbuzovanata0211@gmail.com

The aim of our study was to visualize and describe muscular system in interna of parasitic crustacean

Peltogasterella gracilis (Rhizocephala: Peltogasterellidae). The muscular system consists of ramifying muscular fibers
located in the body wall of rootlets. However, the organization of these fibers was heterogeneous along the rootlets.
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«Hapyy n3HyTpm»: YTO HaM MOKeT paccKka3aTh nepBblii Tpanckpuntom Rhizocephala?
Hecmepenko M. A.** Muponio6os A. A.?, Bopucenko U. E.*

! Canxr-TletepOyprekuil rocy1apcTBEHHbIH yHUBEPCUTET, Kadeapa 30010ruu 6ecno3BoHo4HbIX, CaHkT-TleTepOypr
2300noruueckuii uacTUTYT PAH, 1aG0paTopus Mo U3yUeHHIO NapasuTHIECKUX YePBEH U TPOTHCTOB, CaHKT-
[MetepOypr

3 Cankr-TleTepOyprekuii rocy1apcTBEHHbIN yHUBEpCHTET, Kadeapa sm6puonorun, Cankr-IletepOypr

* e-mail: maxnest.research@gmail.com

Kopuerosossie paku, Rhizocephala, npencrapnsitor co60i yHHKAIBHYO M BBICOKOCTICIIHATU3UPOBAHHY O TPYIIITY
MapasuTHYECKUX pakooOpasHbix. CTPOCHHE 3TUX Mapa3uToB (TeJ0, Pa3JeleHHOE Ha JIBE YaCTH: HHTEPHY, HAXOASIIYIOCS
BHYTPH XO3sIMHA, M JKCTEPHY, PACIIONAraroOlIyOCsl BO BHEIIHEH cCpesie), 0COOCHHOCTH MX (PU3MOJIOTHH, >KU3HEHHBIX
LUKIIOB M CIIOCOOOB B3aMMOJICHCTBHS C XO035I€BaMH TMPUKOBBIBAIOT BHUMAHHE CICHHAINCTOB M3 Pa3HBbIX oOiacTeil u
TpeOYIOT KOMIUIEKCHBIX MEXAUCIMIUIMHAPHBIX HccieqoBaHuil. Kilo4oM K MOHUMaHUIO MOJICKYJISIPHBIX OCHOB Pa3HbIX
aCIEeKTOB OMOJIOTHH KOPHETOJIOBBIX PaKOB MOXKET CTaTh HCCICIOBaHHE HMX TPAaHCKPUNTOMOB — MHOXectBa PHK,
MPUCYTCTBYIOIINX B OPraHU3Me B KOHKPETHBIH MOMEHT BPEMEHH U IIPU ONPEJICIICHHBIX YCIOBUIX.

OCHOBHBIMH 1IeTSIMU Hamied pabotsl ctanu: (1) ompeneneHHe MOJEKYISIPHBIX CXOJCTB W Pa3iIHYMid MEXIY
Pa3sHbIMU Y4acTKaMH TeJa Iapa3uTa U (2) omucaHHe MHOXKECTBA CEKPETOPHBIX/IKCKPETOPHBIX MOCIIEI0BaTEIbHOCTEH,
BeIIenseMbix Peltogaster reticulata (Rhizocephala: Peltogastridae). Tanuas paGoTa siBIsETCS JIOTHYHBIM MPOI0JKEHHEM
NPEABIIYIIUX MOP(OIOTHUECKUX HCCIIEIOBaHHM, TOKa3aBIIUX CTPYKTYPHYIO TI'€TE€POT€HHOCTh Tejla KOPHETrOJIOBBIX
paKoo6pa3Hbe, u HeO6XOI[I/IMI)IM maroM B YCTAaHOBJICHHUU MOJICKYJIAPHBIX ar¢HTOB, OGCCHC‘H/IBaIOIlII/IX CYII€ECTBOBAaHHUC
CHCTEMBI [Tapa3UT-XO3SIHH.

BoccTaHoBIeHHE MTOTHOPA3MEPHBIX TPAHCKPHUIITOB UCCIIEAYEMOT0 BUa U3 KOPOTKUX (DParMeHTOB, MOJIYyYCHHBIX
B XO/I¢ CEKBCHHUPOBAHHs, MPOU3BOMWIN (€ NOVO C OJHOBPEMEHHBIM HCIIOJb30BAHUEM BCEX OHMOIHOTEK MPOYTCHUI
9KCTEPHBI M Pa3HbIX YYaCTKOB HHTEPHBI ((parMeHThl OCHOBHOTO CTOJIOHA, PACTYIICH €ro 4acTH M TOPaKaIbHOTO
yuactka). CoOpaHHbIe TPAHCKPUITHI ObLIM OOBEIHUHEHBI B KJIACTEPHI C YYETOM CXOJCTBA MX YPOBHEU SKCIPECCHH U
HYKJICOTU/HBIX TMOCIE0BATEeIbHOCTEH. BhiOpaHHasi cTpaTerds MO3BOJIMNA MONTYYUTh «CIIPABOYHBINY» TPAHCKPUIITOM
(120160 mocnemoBaTendbHOCTEN), XapaKTEPU3YIOIIMHCS  BBICOKMMH  IIOKa3aTeJIIMH  KadecTBa M IIOJIHOTHI
acceMOIMpPOBaHUsL: MOTHOCThIO coOpano 92,6 % mocienoBaTenbHOCTEH U3 0a3bl MAHHBIX OJHOKOMUNHBIX OPTOJIOrOB
Metazoa 1 npubinzuTensHo 97% BcexX TPAaHCKPUNTOB 00JIaAAI0T «XOPOLIMMY KaueCTBOM acCeMOIMPOBaHHUS.

CornacHo pe3ysibTaTaM IPOBEICHHOTO aHaiu3a, 4yTh Oojice 20% mMOCIEIOBATEIBHOCTEH IEMOHCTPUPYIOT
snaunmeble (padj < 0,05) pas3anuus B 3KCIPECCUU MKy 00pasiiaMu. B cpaBHEHUH C APYTUME 00pa3aMHu, I SKCTEPHBI
xapakTtepHa 0oJiee BBICOKAash HKCIPECCHs IOCICAOBATENLHOCTEH, BOBJICYCHHBIX B KOHTPOJb KIETOYHOTO IMKIA H
JIENICHNUs1, PA3JCICHUS] XPOMOCOM, TOTJIAa KaK JUIs Pa3HbIX YYacTKOB HMHTEPHBI, B OTIMYHE OT IKCTEPHBI, XapaKTepHa
MOBBIIICHHAsT AKTUBHOCTh TPAHCIIOPTHBIX MPOILIECCOB U MPOIIECCOB, CBSI3aHHBIX C MPOU3BOJICTBOM H IPEOOPa3OBaAHUEM
SHEPTHH.

Cpenn MHOXecTBa O€NKOB ObLIM TakXkKe ONpEJCieHbl MOTEHIUANbHBIE —«KiIaccuyeckue» (2543) wu
«ueknaccuaeckuey (1482) skckpeTopHbIe/CEKPETOPHBIE MOCIIEI0BATEILHOCTH, MHOTHE U3 KOTOPBIX HE HMEIOT aHAJIOTOB
B MpOTEOMax JPYyrux pakooOpa3HbIX. MBI mpennoiaraeM, YTO HEKOTOPBIE U3 HUX O0ECHEUMBAIOT B3aHMOOTHOIICHHS
rapasura ¢ X035 IMHOM.

[MonydeHHble pe3ynbTaThl CPaBHUTEJIBHOTO aHAJIM3a TPAHCKPUIITOMOB HE TOJBKO COINIACYIOTCS C
NPE/ICTaBICHUSIMA O OWOJIOTMHM HCCIIElyeMOr0 BHJia KOPHETOJIOBBIX pakooOpasHbix. OHM OyIyT CIIy>)KUTh OCHOBOIA
JabHEUIINX UCCIIeI0BAHUM B3aUMOIEUCTBYS Mapa3nuTa U X035MHa.

Hceneoosanue svinoaneno npu Qunancosoui noooepicke PODU ¢ pamkax nayunozo npoexma Ne 18-34-00727.

“Inside out”: what can the first Rhizocephala transcriptome tell us?
Nesterenko M. A.™*, Miroliubov A. A2, Borisenko I. E.3

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

2 Zoological Institute RAS, Laboratory for the study of parasitic worms and protists, Saint Petersburg
3 Saint Petersburg State University, Department of Embryology, Saint Petershurg

* e-mail: maxnest.research@gmail.com

Rhizocephala is a group of unique and highly specialized parasitic crustaceans. The first comparative

transcriptomic analysis of Peltogaster reticulata (Rhizocephala: Peltogastridae) externa and various parts of interna
allowed to determine and describe species-specific molecular phenotypes and secretome/excretome.
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Metchnikovella spiralis Sokolova et al. 2014 (Opisthokonta: Microsporidia):
NpUKU3HEHHbIE HA0II0]eHUs U NlepBbIe JaHHbIe MOJIEKYJISAPHOH (uoreHun
®ponosa E. BY**, Hackeposa I'. I'*, Cuupnos A. B.*, Haconosa E. C.*?

! Canxr-TletepOyprekuil rocynapcTBeHHbIN yHHBEpCUTeT, Kadeapa 3oomoruu 6ecrno3BoHouHbIX, CankT-IleTepOypr
2NuctutyT nuronoruu PAH, naGoparopus UTOJIOTMH OJHOKIIETOYHEIX opranu3moB, Cankt-ITeTepOypr
* e-mail: luna878@yandex.com

MeuHnKoBeIH Bl — 0c00asi, JPEBHSS rPyIIa MUKPOCHOPUANH. DTO rHIIepHapa3uThl IperapyuH, OOUTAIONIUX B
KUIIEYHUKE MOPCKUX OECIO3BOHOYHBIX, NPEUMYIIECTBEHHO MOPCKHUX HoyMxeT. OT KAHOHUYECKUX MUKPOCHOPUANI MX
OTJIIMYaeT MOAN(DHUIMPOBAHHBIH arapar IKCTPY3UH, B KOTOPOM OTCYTCTBYIOT IOJISIPOILIACT, 33IHSS BAKYOJIb, a MOJIAPHAs
TpyOKa mpecTaBiIeHa MPSMBIM KOPOTKHM M IIUPOKHM MaHyOpmyMoM. JKM3HEHHBIH UK BKJIIOYAET B ceOs Ba TUIA
CIIOPOTOHUH, IPUBOAIINE K 00pa30BaHHUIO CIIOp KOO CBOOOTHBIX, JINOO 3aKIIFOYCHHBIX B TOJICTOCTEHHBIC «CIIOPOBBIC
Memkn» (nucTer). PopMa IHUCT W TAaKCOHOMHUYECKAsl IMPHUHAUIC)KHOCTh XO35€B CUHTAIOTCA BHIOCHEHU(DUIHBIMA
IpU3HaKaMu MeYHUKoBeJUnA. Ha dunoreneTndeckom nepeBe MUKPOCIOPUANI MEUHIKOBEIUTHABI 3aHUMAIOT 0a3aIbHOE
nosoxxeHne. Ha maHHBI MOoMeHT omucaHo oxoso 30 BHIOB MEYHHKOBEIUIN, JIMING AJSI HECKONBKHUX BHIOB OMMCAaHO
TOHKOE CTPOCHHE M TIOJTyYCHBI MOJICKYJISIPHBIC TaHHBIE.

B nanHOii paboTe mnpencTaBieHbl Pe3yNbTaThl MPHKM3HEHHBIX HAOJMIONEHUH C IIOMOINBIO CBETOBOM
MHKPOCKOIIHH U TIEPBbIC JaHHBIC MOJICKYIIIPHO-(QHIIOreHeTHYECKOT0 aHann3a MeunukoBemutias Metchnikovella spiralis.

M. spiralis mapasutupyer B rperapuuax Polyrhabdina sp. u3 kumieunnka momuxet Pygospio elegans,
00HUTAOIIUX HAa WIKNCTO-TIECYaHO# tuTopanu bemoro mops. BriepBrie runepmnapa3ut 0but u3oauposas B 2010 r., a mozxe
B 2014 r. ObUTO ONYOJMKOBAHO OINMCAaHWE BHJA, B OCHOBHOM, IO pe3yJibTaTaM aHaju3a OKpAIlEHHBIX MpernapaTroB M
TPaHCMHUCCHOHHOM DJIEKTPOHHOM MHKPOCKOIHMH, TOTAa KaK CBEACHHS O NPWKU3HEHHBIX HAONIONCHUSAX ObUIN
HETIOJTHBIMHY, a JaHHbIE MOJICKYJAPHOH ¢(uioreHnu oTrcyTcTBOBamM BoBce. Jlmmp B aBrycte 2019 roma Mbl cHOBa
o0OHapy i (B AByX U3 86 moiuxet) noiupadau, 3apaxeHusix M. spiralis. OBanbHbie nucThl pazmepamu 14,5 X 6 um
(n =48) u oxHOW MONAPHOW MPOOKOW JIEKAIM MO OJHOM B OOMIMPHBIX MAPA3UTOPOPHBIX BAKYOISIX B LUTOILIA3ME
rperapus. CHapy>KH IHCT, CBEKEU30JIUPOBAHHBIX U3 IIUTOINIA3MBI TPETaprH, MO>KHO OBIIIO PaCCMOTPETH «IIHYpP» (cord),
IO CITMpaJI ONOSACBHIBAIOIINKM IUCTY. B Kaxkmoi mucre pacronaraiuck 8§ CHop 3JUIMIICOMAHON (GOPMBI U pa3Mepamu
3 x 2,5 um (n = 30). Takke Mbl HAOIFOAIM PAHHUE CTATUH PA3BUTHUSI M CBOOOHBIC CITOPBI TAHHOTO BUIa. PaHHME cTaquu
BBITJISIICNN KaK ONTHYECKH CBETIIBIEC MPOCTPAHCTBA LIUTOIJIa3Mbl TPErapuHbl, OrpaHMYeHHbIE MEMOPaHOH M JIMILICHHbIE
BUIUMBIX BKJIIOUeHHHA. CBOOOIHBIC CIOPHI JIGKATM B NMapa3uTOQOPHBIX BaKyoJsIX, B CBOIO o4epenb 00pasyrommx
cBOEOOpa3HbIe KJIACTEphl B LUTOILIa3Me rperapud. CBOOOHBIE CIIOPBHI UMENH HEMHOTO 0oJiee BBITSHYTYIO (OpPMY MpH
pasmepax 3 x 2 um (n = 30).

OurioreHeTHYECKHE PEKOHCTPYKIMM, OCHOBaHHbIE Ha aHAJM3e IOCIIEJOBATEbHOCTeH TIeHa Majlod
cyobenuuuisl pPHK, mokasanu, uto M. spiralis He dbopmupyer monodpunernveckyo kiaaay ¢ M. incurvata, takum
00pa3oMm, IOJKpeIUIsis paHee BOSHUKABIIKE ToJ03peHus o noiuduinu pona Metchnikovella, camoro MHOro4YHcIeHHOTO
1 pa3sHOOOPa3HOTO CPe MEUHUKOBEIUIH.

Ipoexm svinonusemcs npu noodepicke epanma PODOU 18-04-01359.

Metchnikovella spiralis Sokolova et al. 2014 (Opisthokonta: Microsporidia):
light-microscopic observations and first molecular-phylogenetic data.
Frolova E.»?*, Paskerova G., Smirnov A.}, Nassonova E.}?

! Saint Petersburg University, Department of Invertebrate Zoology, Saint Petershurg
2 Institute of Cytology RAS, Laboratory of Cytology of Unicellular Organisms, Saint Petersburg
* e-mail: luna878@yandex.com

Metchnikovella spiralis is a hyperparasitic microsporidium parasitising the gregarine Polyrhabdina sp. from the

gut of the polychaete Pygospio elegans. We provided light-microscopic vital observations of the life cycle different stages
and first SSU rRNA phylogenetic data, lacking in the original description of the species.
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CpaBHHUTEJBHBII aHATN3 HepBHOI cucTteMbl Orthonectida

Pannonopm A. B.* Cmiocapes IO. C.

Cankr-IlerepOyprekuii rocyaapcTBEHHBIN YHUBEPCUTET, Kadeapa 3001orun Oecrio3BoHOUYHEIX, CaHkT-IleTepOypr
* e-mail: septiger@yandex.ru

OpTOHEKTH/IBI — IpyIIa Napa3suToB, HCIOIB3YIONIasl UPOKUH KpyT OECIIO3BOHOYHBIX X0351€B. J{J1s1 OpTOHEKTH
XapaKTepeH OJHOXO3SMHHBIN JKU3HEHHBIN LUK, BKIIOYAIONIMN CTAJMIO TUIa3MOAMS, MapasuTHPYIOIIEro B XO35UHE, a
TaKke CBOOOIHOXKMBYIIMX CaMLIOB U caMoK. [Tocite komyisitn 00pa3yroTcst TMYMHKH, KOTOPBIE TOKUJAI0T MaTepUHCKUN
OpraHu3M W 3apaykaloT HOBOTO Xo3suHAa. Cpexu cBOOOJHOXKMBYIIMX CaMIOB M CaMOK HaOJllomaeTcs 3HaYMTEIBHOS
BApbUPOBAHUE CTPOEHUSI HEPBHOM U MBILIEYHON CUCTEM.

Llenbro JaHHOTO HCCITENOBAHHS OBLITO H3YUCHHE U aHAIN3 CTPOCHHS HEPBHBIX CHCTEM OPTOHEKTHA BHIOB: Intoshia
variabili, Intoshia linei, Rhopalura litoralis.

Marepuan 1y JaHHOTO HccienoBaHus cobmpamu Ha bemom mope (B paifone YueOHo-HayuHou 6a3sr CIIOIY
«bemomopckas») m Ha bapenmeBom Mope (okpectHocTH Tocenka ampame 3eneHusr (69°07'c.m. u 36°05'B. 1.).
. variabili, mapasutupyromux B typoemtsapusx Graffiellus croceus, cobupanu na besom mope. 1. linei, mapasutupyromiux
B HemeptuHax Lineus ruber, a taroke R. litoralis, mapasutupyronmx B ractpomogax Onoba aculeus, cobupanu Ha
BapenneBom mope. [Tocie BbIX0/1a CaMOK M3 X035€B OPTOHEKTH T puKcupoBanu 4 % napadopmansaerunom (PFA). ITocne
3TOrO MPOBOJIMIACH OKpacka Ha cepoToHMH U FMRF-amuz no cranmapTHOMy NpOTOKOIY Ui YCTAHOBIICHUSI CTPOEHUS
HEpPBHOIl CUCTEMBI CaMOK HcclieyeMbIX BuoB. Sapa okpammBanuck DAPI. Tlocne oOpasusl 3akiaroyanick B Mowiol n
poCMaTpUBaINCh Ha KoH(okanbHOM Mukpockorne Leica TCS SPE. IlomydeHHble naHHbIE aHAJIM3UPOBAINCH B
nporpamme FiJi 1 mociyxunu ocHoBo# it co3nanust 3D Monenn cTpoeHHs HEPBHBIX CHCTEMBI.

Hepsras cucrema camxu . variabili cocront u3 3—4 cepoToHMHepruueckux KieTok. Kierok, comepikamimx
FMRF-amup, y atoro Buza no HammM fganHbiM HeT. Y | linei BousiBieHo 68 cepoTOHHMHEPrHYeCKUX KIETOK, u 4—6
KIeToK, cogepkammx FMRF-amun. Heperas cucrema R. litoralis coctout u3 26 cepoTOHHHEPTHUECKUX KIETOK U 8
KJIeTOK, conepkanmx FMRF-amun. Crienyer OTMETUTB, 4TO IIPU OKPACKe HAa CEPOTOHWH HAMH BBISBIICH €11 DS KIETOK,
BBINOJIHSIOIINX PELENTOPHYIO (yHKIIHIO.

o HamMM aHHBIM HAOJIOIAETCS 3HAUNTEIBHOE YMEHBIICHHE YUCIIa HEPBHBIX KIIETOK, COJEPIKAIMX CEPOTOHUH
u FMRF-amup, B psimy camok R. litoralis, 1. linei, 1. variabili. TTpu atrom Hamu He 6butH 0OHapYsKeHBI KiteTku ¢ FMRF-
aMHIHOM aKTHBHOCTBIO y camok |. variabili. BeposiTHee Bcero, 3T0 CKOPEUTHPOBAHO € pa3MEPOM CaMOK JIAaHHBIX BHIOB
(1. variabili qmuaa 75-85 miwm, nmpuna 15-20 mxm; 1. linei ginuaa 150165 mxm, mupusa 31-33 miwm; R. litoralis mmuna
185-190 MM, muprHa 60—65 MKM).

Paboma evinonnena na Yuebno-nayunoui 6aze CII6I'Y «Beromopckasa» npu noodepicke epanma PODOU Ne 19-
04-00218 c ucnonvzosanuem obopyoosanus Pecypcnozo yenmpa Muxpockonuu u Muxkpoananusa CII0I'Y.

Comparative analysis of the Orthonectida nervous system
Rappoport A. V.*, Slyusarev G. S.

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

Sexual individuals of orthonectids are characterized by variability of nervous systems. The aim of this study was
to analyze nervous systems of: Intoshia variabili, Intoshia linei and Rhopalura litoralis. We found that the number of
serotonin and FMRFamide cells in 1. variabili — 3-4 and 0O; I. linei — 6-8 and 4-6; R. litoralis — 26 and 8.
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YasTpacTpyKTypa 3KcKpeTopHoii cuctemsl Cercaria parvicaudata (Digenea, Renicolidae)
[Henucosa C. A. %, Il]enxos C.B.

Cankr-IlerepOyprekuii rocyapcTBEHHBIN YHUBEPCUTET, Kadeapa 30070run 0ecrio3BoHOYHEIX, CaHKT-IleTepOypr
* e-mail: dersteppenwolf1608@gmail.com

H3yveHo TOHKOE CTpPOCHHE BBIACIUTENBHOM cucTeMbl nnunHkd Cercaria parvicaudata Stunkard, Shaw, 1931
(Microphalloidea, Renicolidae). MarepuanoM ais uCCIeAOBaHHS HOCIY)XKHIH 3peiible LEpKapud M3 3apaKCHHBIX
napTeHuTamMu MoJuTFockoB Littorina littorea, cobpanubix B okpectHOCTsIX 0. Cpennuii (ry6a Uyma, Benoe mope). Ctenka
MOYEBOTO Iy3bIPsl IPEACTABICHA TOHKOH CHHLIUTHAJIBHON IUIACTUHKOM W KPYHNHBIMH AaKTHUBHBIMH LUTOHAMH.
CBOCOOpa3HBI THI CEKpelHH B IPOCBET MOYEBOrO ITy3bIps OOHAapykeH Ha HEKOTOPBIX cpesax. [lmasmanemma
CHHIMTHAJILHON ITACTUHKU (POPMUPYET MHOXKECTBO TOHKHX BBIPOCTOB, HAIIPABICHHBIX B MPOCBET MOYEBOIO ITY3BIPS.
Slnpa OUTOHOB aKTHUBHBIC, C KPYIHBIM SAPBIIIKOM, HUTOIUIa3Ma COAEPKUT Ooubmoe kosmdecTBo mOIIP, cBOOOIHBIX
pUOOCOM M JIEKTPOHHO-IUIOTHBIX MHUTOXOHAPHI aTUIHYHOM (opMbl. CXOTHOE COCTOSHHE IUTOILIA3MBI XapaKTepHO H
UL KJICTOK BBLICNHUTENBHBIX KaHAJIOB, B KOTOPBIX, KPOME TOrO, JIOKAIU30BaHO OOJBINOE KOJIWYECTBO KPYIHBIX
JMUIHIHBIX Karenb. KaHamel chOpMHpOBaHBI ¢ MOMOIIBIO CENTHPOBAHHBIX JECMOCOM. KIIETKH KaHAIOB CIIOCOOHBI
(bOpMHPOBATh TOHKHE OTPOCTKH, KOTOPBIE TECHO MPUIICTAIOT K HAPYKHOH CTOPOHE KaHAJIOB. PECHHUYKH LUPTOLUTOB
HUMEIOT aKCOHeMy 9 + 2, B Heil XOpOLIO pa3IHNyuMbl AUHEHHOBBIC PYUYKH, PaJHAbHBIC CIHUIIBI 1 HCKCHHOBBIE MOCTHKH.
Ha nomepeuHoM cpese pecCHHYKH IUPTOIUTOB UMEIOT TeKCATOHAIBHYO (POPMY M TECHO MPHIIETAIOT APYT K APYTY.

Paboma evinoanena npu noooepoicke epanma POOU Ne 18-34-00632. Pesyromamsr nonyuexvl npu
ucnoav3oeanuu 06opyoosanus pecypcrozo yenmpa CII0IY «Passumue MONEKYIAPHBIX U KIEMOUHBIX THEXHOIO2UNY NO
npoexmy Ne 109-11435. Cobop u nepsuunas obpabomka mamepuana Oas uUccie008aHus Ovliu nposedenvl Ha YHE
«Benomopckasny.

Fine structure of the excretory system of Cercaria parvicaudata (Digenea, Renicolidae)
Denisova S. A.*, Shchenkov S. V.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: dersteppenwolf1608@gmail.com

We present a description of the excretory system of Cercaria parvicaudata. The fine structure of excretory tubes,
bladder and flame cells was studied. The specific type of secretion of bladder was detected in renicolid cercaria for the
first time.
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YapTpacTpyKTypa CHHANITHYECKHX KOHTAKTOB B HEPBHOIi cucteme Cercaria parvicaudata
(Digenea, Renicolidae)
Uenucosa C. A.*, ll]enxos C. B., Kpemnes I. A.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHUBEPCUTET, Kadeapa 300morun 0ecrio3BoHOUYHEIX, CaHkT-IleTepOypr
* e-mail: dersteppenwolf1608@gmail.com

B pamkax wuccnenoBaHMs HEPBHOM CHCTEMBI CTWJICTHBIX LIEpPKapuil TpEeMaro] H3y4eHO TOHKOE CTPOCHHUE
LEHTpaJIbHOM 1 mepudepuyeckoii HepBHOU cuctembl Cercaria parvicaudata (Stunkard & Shaw, 1931) (Microphalloidea,
Renicolidae). Matepuanom isi UCClieOBaHUS TTOCTYKIIH 3peiible epKapuH U3 3apaKEHHBIX MOJUTIOCKOB Littorina
littorea, coOpannbix B OkpecTHOCTsX 0. Cpenmumii (ryba Uyma, Bemoe mope). MHOrouYHCICHHBIC CHHANTHYCCKUC
KOHTaKThl OOHapy>KeHBl B Helpolnie LepeOpanbHOro TaHITHS M B HEPBHBIX cTBONax. CHHANCBHI COOTBETCTBYIOT
MOJIIPU30BAHHBIM ~XMMHYECKHMM KOHTAKTaM YeTBIpeX THIIOB: HEPBHO-MBIIICUHbIC, aKCO-aKCOHAJBHBIC, aKCO-
COMaTHYeCKHe M MHOXKCCTBEHHBIC CHHAIICHL. B paifoHe NpecHHaNTHYeCKHX MEMOpaH CKOHLCHTPUPOBAHO OOIbIIOE
KOJIMYECTBO MAJICHBKUX MPO3PAYHBIX XOJMHIPIUUECKUX BE3UKYJI. HeOousblIoe KOJIMYECTBO 3JIEKTPOHHO-IUIOTHBIX
HENTHAIPTUUSCKAX BE3UKYJ CPEIHEr0 pa3Mepa HAiIeHO B palloHe mpe- W NOCTCHHANTHYeCKHX MeMOpaH. KpymHbie
IUIOTHBIC AaMUHIPTHYECKHE BE3UKYJIbI JTOKAJIU30BaHbI B OTACIIBHBIX HEPBHBIX OTPOCTKAX HEHPONMIIS M HEPBHBIX CTBOJIOB.
OHM He BCTPEYAIOTCS COBMECTHO C IENTHUIIPTUYECKHMHU BE3HMKYJAMH W OTCYTCTBYIOT B paiioHe OOHapy>KEHHBIX
cuHancoB. [IpecuHanTuyeckas MeMOpaHa HEKOTOPBIX KOHTAKTOB (JOPMHUPYET My3bIPHKOBU/IHBIE BIISTYUUBAHUSL, T10100HbIC
OIyIICHHBIM BE3MKYJIaM, 00pa3yloUIMMCsI B ITPOIIECCe KOMIIEHCATOPHOT'O DHIOIMTO3a. Taknue BE3HKYJIbI, KPOME TOTO,
MOTYT SIBISITHCS Pe3yJIbTaTOM HECHHAITUUECKON WM MapakKpHUHOBOM CEKPELMU, KOTOpasi Oblla HEOTHOKPAaTHO OIKCaHa
y PpasHbIX MpPEACTAaBUTENCH IUIOCKUX uepBeit. Xummdeckue cuuancel C. parvicaudata xapakTepusyloTcs XOpOIIO
BBIPOKCHHBIMH CUHAITUYECKOM ILEIbIO, Pe- M OCTCUHANTHYECKUMH YIUIOTHEHUSIMH. B 11e1oM, XuMu4yeckue CHHaIChI
B HepBHOi cucteme C. parvicaudata cXoIHBI C TAKOBBIMH B HEPBHBIX CHCTEMax IPYTHX Hapa3sUTUUECKUX ILIOCKHUX
4yepBeil M BEICIIMX TpyOewrsipuil. MHOXECTBEHHBIC IIOJSIPH30BAHHBIC CHHAIICBI C BBICOKOH IUIOTHOCTBIO
NPECHHANTHYECKUX YYACTKOB HanOoIee MHOTOYHCIICHHB! B HEHpOIIIIe raHTiks U B HepBHBIX cTBoyiax C. parvicaudata,
YTO SIBJISIETCS IPU3HAKOM BBICOKOH ClIeHMaIM3allii HEPBHOW CHCTEMBI 9TOH LIepKapHuH.

Paboma evinonnena npu noodepocke epanma PODU Ne 18-34-00632. Pesynbmamsl nonyueHvl npu
ucnoav308anuu 06opyoosanus pecypcrozo yeumpa CII6I'Y «Pasgumue MONEKYIAPHBIX U KIEMOUHBIX MEXHOIO02UNY NO
npoexmy Ne 109-11435. Coop u nepsuunas obpabomka mamepuana Oasi UCCAeO08aHus Ovliu nposedenvt ha YHB
«Benomopcrasny.

Ultrastructural observations of synaptic connections within the nervous system
of Cercaria parvicaudata (Digenea, Renicolidae)
Denisova S. A.*, Shchenkov S. V., Kremnev G. A.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: dersteppenwolf1608@gmail.com

We present a description of synaptic connections in central and peripheral nervous system of Cercaria
parvicaudata. Four types of polarized chemical synapses were observed within neuropile of cerebral ganglion and nerve
cords.
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Crpoenne mucrodopubix nepkapuii Cercaria saccocaudata (Digenea: Hemiuroidea)
Crookuna O. A.*, Kpynenxo /1. IO.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHUBEPCUTET, Kadeapa 3001orun Oecrio3BoHOUYHEIX, CaHkT-IleTepOypr
* e-mail: compsognathus13@gmail.com

s Tpemaron Hajcem. Hemiuroidea B OCHOBHOM XapaKTepHbI TPH- MM TETPAKCCHHbIC JKH3HCHHBIC [IUKJIbL B
MEPBOM IIPOMEKYTOYHOM XO3SIMHE — MOJUTIOCKE — Pa3BHBAIOTCS TAPTESHUTHI U LIEpKapuu. B xo/1e pa3BUTHs IMOPHOHBI
LepKapuil CHaYaIa UMEIOT OKPYTIYIO (POpMY, a TOTOM PA3JICISAIOTCS MEPETSHKKOM Ha [IBE YaCTU: OIHA YACTh CTAHET TEJIOM
HEepKapHH, a Ipyras — II0JIOW XBOCTOBOM KallCyJION C MpHIaTKaMu (M3BepraTesibHas TpyOKa W XBOCTOBOW OTPOCTOK).
ITocne Toro, Kak Iepkapus MOIANaeT B BOLY, €€ TeJO BTATMBACTCS B IIOJOCTH XBOCTOBOW KallCyJIbl, OTBEpPCTHE
3aKphIBacTCd COUHKTEPOM. OTO IIO3BOJSIET LEPKAPHU IJIHMTEIBHOS BpeMs HaXOOHUThCS BO BHEIIHEH cpexe, dYTo
YBEJINYMBACT BEPOSATHOCTH 3apasHTh BTOPOrO IMPOMEKYTOUHOTO XO3IMHA — IUIAHKTOHHOTO padka. 3apakeHue
MPOUCXOIUT ACCHBHO: padoK ChellaeT LIePKapHIo, U3BepraTesibHas TpyOKa BEIBOPAYHBACTCS, M TEJIO LIEPKaPUH IPOXOAUT
yepe3 TpyOKy B reMolenb pauka. Tam pa3BuBaeTcs MeTalepkapus 0e3 3amuTHOI obosnoukd. [locie 3Toro xonemnomy
JIOJDKHA ChECTh PbI0a, B KOTOPOH MeTallepKapusi pa3BuBaeTcs B MapuTy. B ppibax Benoro Mopsi HaXOAWIIH MapHUT CEMH
BUIOB Tpemaroh u3 HajaceM. Hemiuroidea: Brachyphallus crenatus, Hemiurus levinseni, Lecithaster gibbosus,
L. confusus, Derogenes varicus, D. crassus u Progonus mulleri. B mosmockax Cryptonatica affinis na bemom mope
I'. K. YUy6puk Haxoamita muctodopHbIX Hepkapuit 1Byx BumoB: Cercaria appendiculata u C. saccocaudata. ITocnenuss
OYeHb MOXO0XKa Ha JIMYMHOK poma Lecithaster, panee onmcaHHBIX ¢ BOCTOYHOTO mMoGepexbs CeBepHOH AMEpUKH U U3
CeBeproro mopsi. JKusnennsie 1ukiel L. confusus u L. gibbosus moxosku: mepBbIii NPOMEXYTOUHBIA XO3THH —
3agHexabepHble MoinTtocku p. Odostomia, Meranepkapuii HaXOAWIHN B pa3HBIX BUIAX KOIIEIIOJ, MAapHUTHI pa3BUBAIOTCS B
KEIyIKe PBIO.

3amayeil JaHHOTO MCCIIeNOBaHUs OBLIO YTOYHHTH BUIOBYIO NMPUHAIICKHOCTH LiepKapuid U cropoumct Cercaria
saccocaudata u3 6enomopckux racrponoa Cryptonatica affinis. J{ist 5Toro Mbl cpaBHUBAIIM WX C ONMCAHHBIMHU paHee
nepkapusimu Lecithaster confusus wiu L. gibbosus. Bropoii Hamieii 3amaveit 6b110 u3ydeHHe MOP(OIOTHH JaHHBIX
LEepKapuil C IOMOLIBI0 COBPEMEHHBIX MOP(OJIOrHYECKHX MeTonoB. Matepuan Obu1 cobpan B okpectHoctsix YHB
«bemomopckas» CIIBI'Y. U3 129 ocobeit Cryptonatica affinis, cobpannbix 3a moneBoit cezon 2019 r., necsats ObuIH
3apaxkeHsl cropouuctamu Cercaria saccocaudata. Coopormct u uepkapuii ¢ukcupoBanu 96° crmprom, 2,5 %
TIyTapansaerunoM u 4 % mapapopmainHoM. Beiir monydYeHbl CHUMKHA (DUKCHPOBAHHBIX IIEPKapHil HA Pa3HbIX JTamax
pasBUTHS, MO HHAM MpPOBeACHa MOPGHOMETPHs, OMHCAHO CTPOCHHE XBOCTOBOW KAICYJbl, M3BEpraTeibHON TpPyOKH,
COKPaTUMOTO OTPOCTKa. [10 CHUMKaM ¢ KOH(OKAIHHOTO MHKPOCKOIA MBI PACCMOTPEIH PACIIOJIOKCHHE MBIIII B TEJe
LEepKapyH, MBI CHUHKTEPA U XBOCTOBOH KaICyJIbI.

Paboma evinonnena npu noodepoicke epanma PH® Ne 19-74-10029 u ¢ ucnonv3osanuem 000py0o8aHus
Pecypcroeo Llenmpa muxpockonuu u mukpoananuza CIIOI'Y.

Structure of cystophorous cercariae of Cercaria saccocaudata (Digenea: Hemiuroidea)
Scobkina O.*, Krupenko D.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg

* e-mail: compsognathus13@gmail.com

Cystophorys cercariae are digenean larvae of the superfamily Hemiuroidea. Their tail consists of a hollow tail
capsule, caudal process and delivery tube. Structure of cystophrous Cercaria saccocaudata (presumably larvae of the
genus Lecithaster) is described by means of differential interference contrast microscopy and confocal microscopy with
fluorescent staining.
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Distribution of the threespine stickleback parasite Cryptocotyle spp. (Digenea) in the coastal waters
of the White Sea
Golovin P. V.*, Ivanov M. V.}, lvanova T. S.}, Rybkina E. V.2, Lajus D. L.

1 Saint Petersburg State University, Department of Ichthyology and Hydrobiology, Saint Petersburg
2 Zoological institute of RAS, White Sea Biological Station “Kartesh”
* e-mail: pasha-golovin@yandex.ru

Long-term dynamics of fish population depend on a number of biotic and abiotic factors. Among the biotic
factors are intraspecific interactions, primarily predator-prey relationships, and parasite infection. In this study, we focus
on distribution of parasitic flatworm Cryptocotyle spp. metacercariae (Digenea), regularly found in the marine threespine
stickleback Gasterosteus aculeatus in the White Sea. Stickleback is the most numerous fish in the White Sea and dynamics
of its population affects the entire ecosystem.

Adult sticklebacks were sampled during spawning period in 2016 and 2018 at three spawning grounds differing
in hydrological characteristics (open Seldyanaya inlet, isolated Koliushkovaya lagoon and Sukhaia Salma strait) in the
vicinity of Educational and Research Station “Belomorskaia” of Saint Petersburg University. Quantitative analysis was
based on visual counts of metacercarial cysts located on spread caudal fins using scanned stickleback images. In total,
1840 fishes were analyzed. No differences in infection were found between 2016 and 2018 and between sexes. Mean
abundance of metacercariae varied from 0.03 £ 0.033 (beginning of spawning period in strait, 2016) to 8.67 + 0.666 (end
of spawning period in lagoon, 2016). At the beginning of spawning period infection was similar in different locations.
During the spawning period stable levels of infection persisted in the strait and inlet, but several-fold increase was
registered towards the end of the spawning season in the lagoon.

The observed patterns of infection may result from considerable isolation of the lagoon together with high
abundance of gastropod Peringia ulvae, which is the first intermediate host of Cryptocotyle concava.

To sum up, the registered similarity of infection in the beginning of spawning season results from intermixing
of stickleback in wintering locations in offshore waters. Sticklebacks spend spawning period at different spawning
grounds, and thus they are affected by local specific conditions. Observed patterns of parasite infection help to better
understand dependence of threespine stickleback fitness on local environment.

The research described here has been supported by grant of Russian Foundation for Basic Research 18-34-
00914 mol_a.

82



CBsA3b MekAy HHIMBUIYAJIBHON NMUIIEBO AKTHBHOCTBHIO MeJIKHX OPIOXOHOTHX MOJLTIOCKOB
Peringia ulvae na muropanu Besioro Mopsi u nX 3apakeHHOCTbIO TPEMATOAAMH
3enxos E. A.*

JlabopaTopust sxonoruH Mopckoro 6eHToca (ruapoduomnorun), Cankr-IletepOypr
* e-mail: julzenkov@gmail.com

Peringia ulvae — maccoBbIil THTOpANBHBI MOJUTIOCK, Ha JHUTOpaid bemoro Mops OH CIYXHT MEPBBIM
MIPOMEXKYTOYHBIM XO35IMHOM JUISi MHOTHX BHJIOB TpeMaToA. VI3BECTHO, YTO MapasuThl MOTYT OKa3blBaTb BIIMSIHUE Ha
¢u3HoNOrMYecKre IMPOIECChl, MpOTeKalolye B Moiuntockax. OIUMH M3 ToKaszaTened W3MEHEHMH B (DH3HOJIOTHU
MOJUTIOCKAa — €r0 NHIIeBasi aKTUBHOCTh, E€ MOXKHO MHTErpaJIbHO OLIEHHUTH, OACYHUTHIBAsI AIKCKPEMEHTHI MOJITIOCKA —
nesuteTsl. L[enbio JaHHOTO MCCleIOBaHMs cTala MPOBEPKa 3aBHCUMOCTH CKOPOCTH HEJUICTOBBIACICHHUS MOJUTIOCKA OT
3apakeHUsI KaKUM-ITH00 13 BUAOB TpeMaro. JJist OLeHKU mumieBoii aktuBHocTH Peringia ulvae 6puta mposeneHa cepust
skcrepuMeHTOB. COOp GPIOXOHOTHX MPOM3BOAMIN Ha JTHTOPaid 0. PspkkoB W JleBmubeit mymsl (66°59' N, 32°36' E).
[epunTHii ¢ BEICOTOH 3aBUTKA OoJiee 2 MM IIOMEIAIN B OTACIBHBIEC CaJAKH, IO OTHON YIUTKE B KaXKIbIH, HA CPOK OT 2,5
1o 3 9acoB, IPHUYEM BO BCEX KOHTEHHEpaxX MOJUTIOCK OBUI M30JHMPOBaH OT JHA KOHTEHHEpa CETKOW C AHUAMETPOM SYeH
0,5 mm. ITo oxoHUaHMH CpOKa SKCIO3UINH, MEPUHIMH BBIHIMAJIN U3 KOHTEHHEpa, a YNCIIO BBIACICHHBIX UMM IEIUIET
IIOJACUYHUTHIBAJIN. Mpz1 OINPCACIIATIN pasMEp U MOJI HepHHFHﬁ, HaJIMYuC OOLMTOB Yy CaMOK, a TakKKE BHJ TpeEMatron Yy
3apakeHHbIX 0co0el. OLEHKY JOCTOBEPHOCTH BIHSHHS (DAKTOPOB MPOBOJAMIM C TOMOIIBIO T€HEPaJH30BaHHBIX
JINHEWHBIX MOJIETIEH.

19.6+0.04 % ocobeii ObLIM 3apaXkeHbl OJHMM W3 CICAYIOIINX TakcOHOB Tpemaron: Cryptocotyle concava,
Microphallidae gen. sp. u Notocotylidae gen. sp., mpuyeM 3KCTCHCHBHOCTh WHBa3HH MOJUTIOCKOB MPEICTABUTEISAMH
cemeiictBa Microphallidae 6suta HanGonee BbicOKO# B cpaBHeHuH ¢ octaimbHbiME (10,4 + 0,03 %). Anamus mMomenu
MOKa3aJl, YTO HAJIMYUE 3apa)KEeHHs (HE3aBHCHUMO OT TaKCOHAa TPEMAaTo]) YMEHBIIACT KOJIUIECTBO BBIICICHHBIX MEIUIET,
BONPEKN JHUTEpaTypHbIM maHHBIM (Mouritsen, 1994). KommuecTBo memeTroB TakKe yMEHBIIAETCS C yBEINYECHHEM
pasmepa P. ulvae, npryem naHHas TEHICHIMS IPOCICKUBACTCS KaK JUISl 3apayKCHHBIX, TaK U VISl He3apa)KeHHBIX 0CO0CH.
BrmsiHre Ha CKOPOCTH BBIACIEHHS NEIUICTOB 1014 M HAJIMYHUS OOLIUTOB y CaMOK 00HApY»KEHO HE OBIIIO.

The link between egestion rate in mudsnail Peringia ulvae and trematode infection
at the White Sea intertidal
Zenkov E. A.*

Laboratory of marine benthic ecology and hydrobiology, Saint Petersburg
* e-mail: julzenkov@gmail.com

We show that egestion rate of Peringia ulvae from the White Sea sandflats infected by trematode intramolluscan
stages was significantly lower than that of uninfected ones. Size of the mudsnails is significantly linked with egestion rate
too, contrary to the sex of snails and the presence of oocytes in females.
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Kusnennnnii muka Fellodistomum agnotum (Digenea: Fellodistomidae)
Vpsaooea A. A.** Kpynenxo JI. FO., Fonuap A. I'*?, Kpemnes I'. A.*, Kpanueun B. A.*3

! Canxr-TletepOyprekuil rocy1apcTBEHHBIN yHUBEPCUTET, Kadeapa 30010ruK 6eco3BoHOUHbIX, CaHkT-TleTepOypr
2300noruueckuit uacrutyt PAH, Cankr-ITetepOypr

3 MuctutyT pobnem sxonoruu u ssotonmu um. A. H. Ceepriosa PAH, Ientp napasutonoruu, Mocksa

* e-mail: sashaur@gmail.com

TpeMaTo bl — 3TO Mapa3uThl, XapaKTEPU3YIOIIHECS HATUIUEM CI0KHOTO )KH3HEHHOTO IUKIIA CO CMCHON X035CB
U YepeioBaHueM TepMadpoIUTHOrO U HAPTEHOT€HETHYECKUX OKOICHHI. PeKOHCTPYKITHS )KU3HEHHBIX IIKJIOB OCTAETCS
OJHOW M3 CaMBIX aKTyaJbHBIX IIPOOIEM IS HcciaenoBaTeseil Tpemaro. [1pu 3TOM COOTHECeHHE Pa3IMYHBIX (a3 KA
TONBKO O MOP(OIOTHIECKAM XapaKTEpPHUCTHKAM YacTO OBIBaeT OmMMOOYHBIM. [Ifs pemieHus NaHHOH IpOoOIeMBbI
UCIIONB3YIOT MOJICKYJIIPHO-TeHETHYECKAE METOMBI, ¢ MIOMOIIBIO KOTOPHIX MOKHO MICHTH(GHLIUPOBATH BUI TPEMAaTOIbI
Ha Pa3IMYHbIX (ha3ax KU3HEHHOrO IIUKIIA.

Maputsl Tpemaroz cemeiictsa Fellodistomidae siistoTcst mapasuTamu THIIEBAPUTENBHON CHCTEMbI MOPCKHX
pbi6. Jlns [TaneapkTuku u3BecTHO Tpu Biaa Tpematon p. Fellodistomum, npu aTom B BenoM Mope HaX0 1K TOJIBKO OJMH
u3 uux — Fellodistomum fellis (Olsson, 1868), xu3HeHnsiit nukn kotoporo ormucana . K. Yybpuk (1952). B mopsx
Ceepo-Boctounoit Atnantuku Bmecte ¢ F. fellis wacto onuceiBanu u apyroii Bunx — Fellodistomum agnotum Nicoll,
1909. O6a Bua mapasuTUpyIOT B 3ybatkax (p. Anarhichas): F. fellis o6napy»xen B sxemuHoM my3sipe, a F. agnotum — 8
ero npotoke. Hukonb (Nicoll,1909) pasnuuan 3Tu Ba BHa MO CIEAYIONMM NPH3HAKaM: BO-TIEPBBIX, Teao F. agnotum
Gosnee BBITSHYTO B [UTHHY, a €ro 3aJHHI KOHEI[ 3a0CTPeH, Yero Henb3s Habmomate y F. fellis. Bo-Bropbix, Maputs
F. agnotum B cpenuem meHblre, yeM y F. fellis. MccnenoBarenu muimmyT v O pasiH4usaX B PACIOIOKCHHH OPraHOB
nosioBoi cucteMsl: ceMeHHUKH F. fellis pacnonoxens! 6mm3Ko k 3agHeMy KOHIy Tena, a 'y F. agnotum oHu HaxonsTCs Ha
3HAYHUTEIBHOM PacCTOSHUHU OT Hero. Matka F. agnotum tsHeTcst 1o 3agHero KoHIa Tena, a y F. fellis ona pacnonoxena
Ha YPOBHE OPIONIHOW MPUCOCKHU M YyTh 10331 Hee.

B xone uccnenoBanus ¢ayHsl Tpemaron benoro Mopst Hamu ObUTH HaiijgeHsl Hepkapuu cem. Fellodistomidae B
nBycTBopuaTtoM mouttocke Ennucula tenuis B paitone Conoserikux octpoBoB. [1o mocnenoBarensHocTu rena 28S pPHK
UX BUJIOBas MPUHAJICKHOCTh ObLIa ompeecHa — 3To okasaincs F. agnotum. Kpome 3Toro, B OprOXOHOTHX MOJITFOCKAaX
Buccinum undatum, cobpaunsix B paitone YHB «benomopckas» CIIGIY u ConoBeIKHX OCTPOBOB, OOHApYKEHBI
Mmetanepkapuu p. Fellodistomum. MosekynspHbiii 1 MOP(OIOTHYECKUN aHAIM3 TIOKA3aJl, YTO OHH OTHOCSITCS K BHIAM
F. fellis u F. agnotum. IToatomy MoXHO yTBEep»kaath, uto Fellodostomum agnotum o6iamaet TpPUKCEHHBIM JKH3HEHHBIM
[MKJIOM: MapHUThl TMApasUTHUPYIOT B MPOTOKE XKEITIHOTO My3bips 3yOaTok (p. Anarhichas), mepBbIM MpPOMEKYTOUHBIM
x03suHOM siBssieTcst Ennucula tenuis, a Bropsim mpomexytounsiM — Buccinum undatum.

Paboma evinonnena ¢ ucnonvzogamuem o06opyoosanus Pecypcnoco Llenmpa «Pazsumue MONeKyIAPHOLIX U
Kkremounvix mexronozuiiy CII6I"Y u npu nooodepaicke epanma PH® Ne 19-74-10029.

Life cycle of Fellodistomum agnotum (Digenea: Fellodistomidae)
Uryadova A. A.**, Krupenko D. Y.}, Gonchar A. G.2, Kremnev G. A.}, Krapivin V. A.*3

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

2 Zoological Institute, RAS, Saint Petersburg

3 A. N. Severtsov Institute of Ecology and Evolution, The Center of Parasitology, Moscow
* e-mail: sashaur@gmail.com

In this study we reconstructed life cycle of digenean Fellodistomum agnotum Nicoll, 1909 (fam. Fellodistomidae)
by analysis of 28S rRNA gene sequences. It involves three hosts: sexual adults inhabit gall bladder duct of wolffish (gen.
Anarhichas), first intermediate hosts are bivalves Ennucula tenuis, and second intermediate hosts are common whelks
Buccinum undatum.
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JHK-6apkoauHr reMunony isinuii JHYHHOK cKkpedHeii cem. Polymorphidae muropanun Bapenuesa
u besioro mops
Miomuna A. B.*

3oomornueckuii nactutyT PAH, 1aboparopus mapasutnaeckux depseit u mpotuctos, Cankr-IlerepOypr
* e-mail: d_alexia@mail.ru

Ckpe6nu (Acanthocephala) — 3to mapasuTudyeckue OpraHu3Mbl CO CPABHUTEIBHO HU3KOH CIENU(PUIHOCTHIO MO
OTHOIIEHHIO K OKOHYATEIbHBIM X03s5€BaM. DTO JIeNAeT UX JOCTATOUHO YA00HOI MOAEIBIO IS HCCIICA0BaHUS POLIECCOB
BUI000pa30BaHus IIyTeM TOCTalbHOM paguanuu. OnHako OEAHOCTh NaHHOW TPYHIIBI MPOCTHIMH B HMICHTH(UKALNU
MOP(OIOrHYeCKUMH NPU3HAKaMH KpaiiHe 3aTpyTHsIeT TaKoW aHau3. DTy npo0JieMy MO3BOJISIIOT pemnTh MeToasl JJHK-
0apKoIUHTa ¥ TEOMETPHUECKOH MOP(HOMETPHH.

B3spocibie ckpe6Hr cem. Polymorphidae — mapasuThl BOAHBIX TTHII W MICKONHMTAIOIMX. B KadecTse
MIPOMEXXYTOYHBIX XO35I€B OHH HCIIONB3YIOT JIECATHHOTHX PAKOB, NMPHYEM 3apa)KEHHOCTh HOCHT OYaroBBIM XapakTep.
JlokanpHBIE TTOCENEHHSI MPOMEXYTOYHBIX XO35I€B CIIOCOOHBI B T€UEHHE MHOTUX JIET aKKyMYJIHPOBAaTh MHBAa3HOHHOE
Hadgano. OKOHYATeNbHBIE X035€Ba MOTYT 3apa3sHWThCi OT HHMX B I00oe Bpems roga. Ilpm 3Tom mocne momajgaHust B
OKOHYATEIBHOTO XO3SIMHA JIMYMHKY — IIUCTaKaHTBl — Pa3BHUBAIOTCS JIOCTATOYHO OBICTPO, M B3pOCIBIE 0OCOOM
AIIMMHUHHUPYIOTCS 3aTeM B T€YEHHE IPUMEPHO OJHOTO roaa. PakooOpa3Hble MOTYT OBITh 3apa)KeHBI 3pENbIMHU SIHLIAMHY,
KOTOpBIE Pa30BBIOTCS B MHBA3MOHHBIX LUCTAKAHTOB, TOJBKO IPH OTHOCUTEJBHO BBICOKHMX TEMIIEPATypax, TO €CTh B
MEpHO/I JIETHETO THE3/I0BaHHsI OKOHYATENILHBIX X03s1eB. TakuM 00pa3oM, BeCh JKM3HEHHBIH IIUKI MOJUMOP(GH] MOKET
MPOTEKaTh 33 OJIUH CE30H 'HE3JJ0BaHMs, II0CIIE Yer0 NHBa3HOHHOE HaYallo aKKyMYJUPYETCs B BUAE MOKOSIIIUXCS UL 1
3peNbIX IIMCTAaKaHTOB JIO CJIEAYIOLIETO MpHIeTa OKOHYATeNbHBIX X03sieB. [Ipn 3TOM, eciu B3pociibie 0coOU COXPaHSIOT
KHM3HECTIOCOOHOCTD B TEUEHHE MUTPALIUH X035I€B, 3pEJIbIe SIilla MOTYT IONaAaTh B MECTA X 3UMOBOK, 1 COXPAHSTHCS TaM
JIo GoJiee TETUIBIX MECSIIEB.

WTtak, mpoTekaeT JIM BeCh JKU3HEHHBIH IUKII HCCIEIYyEMbIX MOJUMOPQHI B TPAHHIAX JIOKATHHBIX HOCEICHUH
MIPOMEXKYTOYHBIX X035IE€B, HJIM CYILIECTBYET OOMEH MEX/ly O4araMy Ha MEcCTax JIETHETO I'He3/I0BaHMs U 3UMOBOK? Ha »tn
BOIIPOCHI B paMKax JaHHOTO HCCIEIOBAHHS OTBETHI OBUIM IMOJYUEHBI C MCIIOIb30BAaHMUEM IIOCIIEIOBATEIbHOCTEH T'eHa
IUTOXpOM-OKcHIa3sl 1. MaTepuan Obu1 coOpaH Ha mutopanu T. SpHeImHON U T. JansHe3enenenkold bapenmnesa Mops
(H1C MMBHU KHII PAH «/lanpaue 3enenusi») u B BepinHe Kannanakiickoro 3anuBa bemoro mops B noc. JlyBeHsra.

DNA-barcoding in the hemipopulations of polymorphid larvae (Acanthocephala: Polymorphidae)
from littoral of the White and Barents Seas

Diumina A. V.*

Zoological Institute RAS, Laboratory of parasitic worms and protists, Saint Petersburg

* e-mail: d_alexia@mail.ru

Examined species of the fam. Polymorphidae use decapods confined to local settlements as intermediate hosts.
Definitive hosts of these parasites — seabirds — migrate on large distances. Can these species accomplish their life cycles
at a local site during one nesting season? Or is there an exchange between different local parasite populations? To answer
these questions the COI sequences were used. Sampling took place near Dalniye Zelentsy Research Station (Barents Sea)
and in the tip of Kandalaksha Bay (White Sea).
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MOHHMTOPHHI APKTUYECKHUX TPHI3YHOB: HOBbIE MOIXO0AbI
Cmacwk U. B.* Jlesuna H. C., Muponos A. /].

Poccuiickuii rocymapcTBeHHBIH neparorndeckuii yansepeuteT uM. A. . I'epriena, kadenpa 3oomorun, CaHKT-
[etepbypr
* g-mail: norroendrengr@mail.ru

TpaguuuoHHBIE METOABI y4eTa U MOHUTOPHHIA MEJNKHX MIIEKONMTAIOMUX (IPBI3YHOB, HACEKOMOSIHBIX etc.),
MIPUMEHSIOIIUECS B 300J0THYECKUX HCCIETOBAHMUAX, UMEIOT PsiJi OrpaHnueHui 3((GEeKTUBHOCTH M MH(POPMATUBHOCTH,
OHHM MHBA3UBHBI 1 3a4aCTYIO JIETAJbHBI JUISl 3BEPHKOB. JTO 00yCIaBIMBaeT HEOOXOAUMOCTD ITOUCKA HOBBIX HOAXOA0B U
pa3paboTKN COBPEMEHHBIX METOIMK, B YACTHOCTH, C HCIIOJIb30BaHUEM LIU(PPOBBIX TeXHOJIOTHH. Hamu npeoskeHa HoBast
METO/IMKa HEMHBA3MBHOTO Y4e€Ta U MOHUTOPUHIA aKTMBHOCTH TPBI3YHOB — LU(POBasi IIOTOKOBasI BUACOPETHCTPALIHS.
[Ipeamnonaraercs, 4ro OHa PEUIMT 3aJayd MHUHHMHU3AIMM BTOPKEHUS HaOmojaressi, yMaHH3alWH, OOecIed4eHHs
OOBEKTUBHOCTH M PENPE3CHTATUBHOCTH Marepuaina 1o cieayomuMm npuuuHam. (1) B oTmmdme ot otiosa,
MHUHAMH3HPYETCS] BO3ACHCTBHE HA MOMYJIALHIO, 3BEPbKN HE THOHYT M HE N3BIMAIOTCS U3 IIUKJIOB BOCIIPOM3BOACTBA. (2)
[TpucyTcTBue HabmoOaTENs HE NCKaXKaeT ecTeCTBEHHBIE (GopMbl oBeneHus. (3) Mcxoanslii mndpoBoii BuaeoMaTepuan
MOXET XPaHUTHCSI HEOTPAHMUYECHHO JIOJIT0, MHOTOKPATHO MEPETIPOBEPSATHCS M 00padaThIBaTECs; OH HECET 00BEKTUBHYIO
nH(poOpMannIo O MPUCYTCTBUH, AKTUBHOCTH, ()OpMax IMOBEICHUS >KHBOTHBIX, 00 OKpyXaromeil oOcTaHOBKe (morona,
OCBEIIEHHOCTh, aKTUBHOCTB JPYTHX BUIOB COCTOSIHHE PACTUTENBHOCTH U Ap.). (4) MeToanka MOXeT ObITh HCIIOJIb30BaHA
JUTS U3y4YeHHsI BUJIOB, TUIOXO MOJAAIONIMXCS U3YUEHUIO TPaJAUIIHOHHBIMU METOJaMH.

MeToarka anpoOupoBajach B MOJIEBBIX UCCIICAOBAHISIX aKTUBHOCTH TaKUX TPYIHOYJIOBHUMBIX BHIOB, KaK JIECHOMN
(Myopus schisticolor) u mHopeexckuii (Lemmus lemmus) nemMMmuHrH.

JUis u3ydeHus: CyTOUHOH aKTMBHOCTH JIEMMMHIOB M CHUMIIaTPUYECKUX BUAOB (3eMJIEPOUKH, MOJICBKU, MEJIKHE
KYHBU U JIp.) MBI CTaJIM HCIOJb30BaTh MajorabapuTHbIE aBTOHOMHBIE Buaeopeructpatopsl (DVR) ¢ BO3MOXKHOCTEIO
KPYIJIOCYTOYHOH IOTOKOBOM Buaeo3amucu. OOBequHAS yCTpoiicTBa B JHMHHUM M IUIOIIAAKH, YCTAHABIMBAS HX
HapajIeNIbHO € JOBYMMH LUIMHAPAMU HA TPAJIULMOHHBIX JIOBUMX KaHABKAX, MBI I10JIy4a€M HOBBIE JAHHBIE O TIOBEACHUHN
KHMBOTHBIX, HEZOCTYIIHBIE IIPU TPAJULIHOHHBIX METOAAX OTIIOBA U MIPSIMOM HaOIIOICHHN.

B mepmox 2014-2019 rr. aBTOpamMu mpoBemeHO § dkcmemunuii Ha Tepputopmu Kapemmun, MypmaHCcKod u
ApxaHrenabcKkoi obsacTeil, B X0/1e KOTOPBIX BEIACh anpoOalys pa3IndHbIX YCTPOHCTB M METOJOB MX IPHMEHEHUS, a
TaKKe MPsIMOE CPAaBHEHME TPaJUIMOHHBIX METOJOB y4eTa (OTIOBBI AaBHIIKAMH, )KUBOJIOBKAMH, JIOBYMMHU KaHABKAMH) C
MIOTOKOBOHM BHIeopeructpanueit. I[IpoBeneHsl HaOMIOAEHUS CYTOYHON AaKTHBHOCTH KM MHOTOJIETHEH JMHAMUKH
YHCICHHOCTH HOPBEKCKOT'0 U JIECHOTO JIEMMHHTOB B Taire u ropHOH TyHape JlammaHackoro 3amnopeHIKa (OKPECTHOCTH
UyHo3epckoi ycaabObl), B IMPUMOPCKUX TyHApax mnodepexbs bapenuesa mops (1. Janpuue 3enenus). [lomydenst
JIAaHHBIE O TOBEJCHUM 3BEPHKOB Y TPAJAWIMOHHBIX 300JOTMYECKUX «OpYIHWH JIOBa», comocTaBieHa 3¢(dexkTHBHOCTH
METOJIHK.

IIpy HECOMHEHHBIX NPEUMYIIECTBaX BHUACOPETMCTPALMH BBISBICHBl W HEIOCTAaTKH IPEAJIaraeMoro MeToja:
TPYZOEMKOCTb, OTHOCHTENbHAs (MHAHCOBAs 3aTPAaTHOCTh, BBHICOKHME TPEOOBaHMS K HANEKHOCTH MW KadeCTBY
MIPUMEHSEMOT0 000pYIOBaHMUS, NMPUBA3KA K UCTOYHHKAM JICKTPOIHEPTHH, OTCPOYEHHOCTD IMOIy4aeMOTo pe3yibTara.
Benercst nouck nmporpaMMHBIX pEeLIeHUH AJIsl yCKOpeHHst 00paboTKH BuaeoMaTepHana.

New approaches to the monitoring of Arctic rodents

Stasjuk I. V.*, Levina N. S., Mironov A. D.

The Herzen State Pedagogical University of Russia, Zoology department, Saint Petersburg
* e-mail: norroendrengr@mail.ru

Traditional field studies of rodents have serious limitations. They are lethal for animals and not sufficiently
informative in solving modern problems. We suggest using DVRs instead of traditional traps. This allows you to get
much more information about the activity and behavior of rodents. Moreover, the animals do not die, there is no impact
on the local population, and the presence of the observer does not distort the natural forms of behavior.
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HoBrble 1aHHbIE 0 CYTOYHOI AKTHBHOCTH HOPBEKCKOro JJjeMMunra Lemmus lemmus
Jlesuna H. C.* Cmaciox U. B., Muponos A. /1.

Poccuiickuii rocymapcTBeHHBIH neparorndeckuii yansepeutet uM. A. . I'epriena, kadenpa 30omorum, CaHKT-
[MetepOypr
* e-mail: nadezhda.levina.1998@gmail.com

Dkouorust HOpBEXKCKoro JemMunra Lemmus lemmus (Linnaeus, 1758) B 1iesi0M u3ydena cinabo. ITOMy ecTh
00BEKTUBHBIEC TPUYHHBI: TPYIHOAOCTYITHOCTh €CTECTBEHHBIX MECTOOOHMTAaHUH, CIIOPaJUYHOCTh MOSIBICHHSI, CII0)KHOCTD
71a00PaTOPHOTO COACPKAHUSL.

Lenpto Hame# paOboOTH OBLT UCCIIETOBAaHUE CYTOYHON aKTHBHOCTH HOPBEKCKOTO JIEMMHHTA. 3agadn paboTHL: 1)
N3y4YeHHE CYTOYHOHW AKTMBHOCTH HOPBEKCKOTO JEMMHHIA B YCIOBHSAX €CTECTBEHHBIX MECTOOOWTAHUIH; 2) M3ydECHHUE
pUTMOB U (OPM CYTOUHOH aKTHBHOCTH JIEMMHHIOB B YCJIOBHSX MAaHEXHOTO COACP)KaHMSA; 3) CpaBHEHHUE IIOyUCHHBIX
JTAHHBIX.

OkcnepuMeHTanbHbIe paboTel Obum TpoBeneHsl B 2011-2014 rr. B maboparopHbix MaHexxax buHUUW u
obpabotansl H. C. JleBunoii. IloneBble nccnenoBaHus — B IKcneannusx B Mypmanckod obnactu (Jlamnmanackuit
sanoBenHuK U 1. Jlanpaue 3enennbl) 2011-2019 rr. C 2015 r. B JlammaHACKOM 3allOBETHUKE MBI BEIEM €XKCTOTHBIC
MOHUTOPHHIOBbIE HAOMIOACHUS 32 JUHAMHUKON YHCICHHOCTH MBILIIEBUHBIX IPBI3YHOB. [l pelIeHns yKa3aHHBIX 3a1a4
HCIIOJIH30BAJICS. METO]] KPYTJIOCYTOYHOI MOTOKOBOW BUICOPETHCTPALIMY Ha TPAHCEKTaX C UCIIOJIb30BaHHEM MOOMIIBHBIX
pEerucCTpaTopoB (Ha AaKKyMyJSTOPHOM NHTaHHM C 3alMChI0 Ha KapTy @aMsITH) M CTAallMOHAPHOM CHCTEMBI
BUICOHAOTFOICHUS (C MUTAHUEM OT CETH M 3allUChIO Ha )KECTKHUI JTUCK).

[NosiBneHwe HOPBEKCKOTO TeMMHHTa 0TMedeHO B 2015 1 2018-2019 rr. J{71s1 HOpBEIKCKOTO IESMMHHTA XapaKTepHA
nosiv¢a3Hasg aKTUBHOCTh. IHTEHCHBHAs [BUraTeNbHast aKTHBHOCTD XapaKTepHA JIUIIb B TEMHOE BpeMs CyToK. CyTo4HbIE
MEpHOABl aKTUBHOCTH B LIeJIOM COCTaBIAOT 240250 MUH, ofHAKO OIO/DKETHI B CBETJIOE BPEMsI CYTOK M B TEMHOE
CyILIECTBEHHO pasnmyarorcs. O0CyKIatoTcst 0COOCHHOCTH BHOBOTO, MHIMBHIYAIFHOTO U CE30HHOTO TI0UEpPKa ITOJIEBOTO
MOBEICHUS JIEMMUHIOB. [IpHBOIUTCS CPaBHUTENBHBIN aHAIM3 TOBEICHHS B 3KCICPUMEHTATBHBIX M €CTECTBEHHBIX
MecTooOuTaHUAX. [lOATOTOBIECHBI METONMYECKHE PEKOMEHIALMHM I10 OpPTaHW3allMM IIOJICBBIX HCCIETOBAHUH |
71a00paTOPHOTO COAEPIKAHUSI HOPBEIKCKOTO JIEMMHHTA.

New data on daily activity of Norwegian lemmings Lemmus lemmus
Levina N. S.*, Stasjuk I. V., Mironov A. D.

The Herzen State Pedagogical University of Russia, Zoology department, Saint Petersburg
* e-mail: nadezhda.levina.1998@gmail.com

The Norwegian lemming is characterized by polyphase activity. Daily periods of activity (up to 5) are generally
240-250 minutes, but budgets in the daytime and in the dark differ significantly. Intense motor activity is manifested only
in the dark. The peculiarities of species, individual and seasonal handwriting of lemmings’ field behavior are discussed.
The comparative analysis of behavior in experimental and natural habitats is given.
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Water Bears! Investigation of limnoterrestrial tardigrades of Spitsbergen using integrative approach
Tsvetkova A.*, Tumanov D.

Saint Petersburg University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: larsi09@yandex.ru

Tardigrada, also called water bears, is a group of microscopic segmented animals. Tardigrades are known for their
ability to survive unfavorable environmental conditions in cryptobiotic state. They are widely distributed in nature,
inhabiting all kinds of aquatic ecotopes, from abyssal oceanic depths to temporary microscopic pools in cushions of
mosses and lichens. Recently, 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 presence of widely
distributed polymorph species is substituted with the concept of numerous local species, poorly morphologically
differentiated but clearly discernible using methods of molecular taxonomy.

Spitshergen 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 20" 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 20" century. It was shown that even in such relatively small territory
several complexes of closely related and morphologically similar species can be found. It can be considered as evidence
of the intensive Tardigrada speciation process.

Our work is devoted to the investigation of semiterrestrial tardigrade fauna of Spitshergen (samples were taken in
Nordvest-Spitsbergen National Park and Nordenskiold Land National Park). We use a combination of high resolution
light microscopy (phase and differential interference contrast), scanning electron microscopy, and molecular taxonomy.
This approach allows us to receive high quality morphological data to compare with previously published materials and
to analyze phylogenetical relationships of discovered Tardigrada populations. We receive not only sequences of rapidly
evolving COIl and ITS-2 barcode genes, which are important to ascertain the relationships of closely related species, but
also sequences of 18SSU and 28SSU genes, which could help to reconstruct the phylogeny of large Tardigrada taxa.

So far, we have found nine Tardigrada species from eight genera. A new species of the genus Mesobiotus closely
related to Mesobiotus harmsworthi and M. occultatus (both known for Spitsbergen) is in the process of description and
two species of the genus Microhypsibius are new records for the area. Moreover, the genus Microhypsibius has not been
previously recorded for Spitsbergen and one of these species (M. minimus) was known only from type locality in West
Greenland.
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Ophryodendron abietinum (Ciliophora: Phyllopharyngea) — nmepBasi Haxonka Ha Besiom mope
U HOBBbIC JAHHBbIC 0 CJT0KHOM KU3HCHHOM IIUKJIC
Benoxons M. E**, bopooun H. AL Xabubynuna B. P. 1 Menexun M. C.*?

! Canxr-TletepOyprekuil rocynapcTBeHHbIH yHUBEpCUTET, Guonorudeckuil gpaxymnbrer, Cankr-IleTepOypr
2300noruueckuii uacTuTyT PAH, 1aG0paTopus KIETOYHON U MOJIEKYIAPHON npoTucTosioruu, Cankr-ITetepOypr
* e-mail: mirrobella@mail.ru

Suctoria — HeoObrvHas rpymmna HHOY30pHHA, XapaKTePU3yIOIIAsICs HATHYMEM [IJIHATYPBI JIUIIb HA HEKOTOPBIX
CTaausix xu3HeHHoro uukna. OauH u3 npeacrasuteneii atoi rpynmsl — Ophryodendron abietinum — nerom 2018 roga
ObLT HaliieH Ha KonoHMAX ruapouaHoro mojmna Obelia longissima B benom mope (ry6a Uyma, OKpeCTHOCTH OCTpPOBa
Cpenumuii).

[TepBoe onmcanme storo Buna narupyercsa 1885 romom (Claparéde and Lachmann, 1885). Ha ceropnsmanii neHs
CYLIECTBYIOT JIMIIb OTICIBbHBIC HCCIEAOBAHMSA, KacCalOIIHECs TOJNBKO OCOOEHHOCTEH MOpQOIOoTHH, NHTaHUS |
KI3HCHHOTO [HWKJIa NMaHHOM wHOYy3opmu (Martin, 1909). Panee OpUIO YCTaHOBIEHO, YTO B JKU3HCHHOM IIHKIIE
O. abietinum cymectByer aBe cTaguu: «TPyLICBHIHAS), HMCEIOLIAs JOBYMI alapar, U «4epBeoOpasHas», y KOTOPOil
Takasg CTPyKTypa OTCyTcTByer. Hamm ke npu o00paboTke (UKCHPOBAHHOTO MarepHaia Obplia OOHapyXXeHa
MPEATNOI0KUTEIBHO MPOMEXyTouHast (opma, KOTopas o0JialaeT NpU3HAKAMHU OOEUX BBIIETIEPEYHCICHHBIX CTa/INil:
yepBeoOpazHol GpopMOIi KIIETKH M B TO )K€ BpeMsl 3a4aTKaMH JIOBUETO arnapaTra.

Hamu ObUTO TIpOBEAEHO OKpallMBaHUE SAEPHBIX CTPYKTYp no Merony @embrena. B pesynbrare ObuLIo
00HapY)KEHO, YTO YUCIIO0 MUKPOHYKIeycoB (MUK) BapbupyeT B 3aBUCHMOCTH OT CTaIUH KU3HEHHOTO IIMKJIA, U OOJIbIIas
yacth MUK HaxonsTcs Ha pa3Hbix dTanax aenenus. Yucino MUK B HeKOTOPHIX KieTKax mpesbimaino 50, Torna kKak B
JIPYTUX KOJIMYECTBO T'CHEPAaTHBHBIX siep ObUIO KpaiiHe HHM3KO (o 5). IIpeamnonoxuTenpHO, KIETKH ¢ HEOONBIINM
kommuectBom MUK HemaBHO mperepmenu neneHue. B panHumx paborax cmenmmdudeckas okpacka xpomatmHa MUK
tpakroBanach kak JIHK ctpekarensubix kancyn O. longissima (Martin, 1909), normnorieHHbIx uHbY30pUei, OAHAKO 3Ta
THIIOTE3a HAMH HE MOATBEPAMNIACH. Taxke OBIIIO YCTAaHOBIIEHO, YTO MAKpOHYKJICYC KIETOK Ha TPYIICBHIHOW CTaIUH
nmeeT Y-00pazHyio GpopMy, KOTOpas Ha MHBIX CTAIMAX KU3HCHHOTO LUKJIA U3MEHIETCs. Y KJIETOK Ha depBeoOpasHOH
CTaJM{ OTCYTCTBYIOT OTPOCTKH MAaKpOHYKJIEyCa, COMaTHIECKOE SIIPO BEITATUBACTCS BJOJb MPOJOTBHON OCH KIETKH.

[IpoBemeHHOE HCCEI0BaHIE YTOYHIIO Mopdoornieckue ocodbernoctu O. abietinum, B yacTHOCTH KacaroIuecs
opraHM3aiiu siAepHoro anmapara. Hamu Obiia oOHapy)keHa MPOMEXKYTOUHas CTaJus, YTO MOMOIJIO COCTaBUTh Ooiee
MOJIHYI0 KapTHHY >XHM3HEHHOro nukna. Kiaccnueckoe omucanue ObUIO JOMONHEHO (oTorpadusMu, CIACTaHHBIMH C
HCIOJIb30BAHUEM CBETOBOM U CKaHUPYIOLIEH 3IEKTPOHHON MUKPOCKOIIUU.

Paboma evinoanena ¢ ucnonvzosanuem obopyoosanus PL] CII6I'Y «Kynbmusuposanue MUKpOOPSaHUsMos» U
YeHmpa KOJIeKMuUHo20 nov306anus « Takcony 3oonoeuveckoeo uncmumyma PAH.

Ophryodendron abietinum (Ciliophora: Phyllopharyngea) — a first finding on the White Sea
and the new insight on the complex life cycle
Belokon M.™*, Borodin N.}, Khabibulina V., Melekhin M.>?

1 Saint Petersburg University, Faculty of Biology, Saint Petersburg
2 Zoological Institute RAS, Laboratory of Cell and Molecular Protistology, Saint Petersburg
* g-mail: mirrobella@mail.ru

Ophryodendron abietinum, the species belonging to Suctoria — a unique group of ciliates — has recently been

found on the colonies of hydroid polyp Obelia longissima on the White Sea for the first time. Our research includes new
observations of the life cycle and an analysis of the nuclei using Feulgen stain reaction.
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Musculature reorganization associated with budding of Aurelia aurita (Cnidaria, Scyphozoa)
from the White Sea
Shapkina A.*, Khabibulina V., Starunov V.

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

Similarly to other Scyphozoa, Aurelia aurita possess three principal types of reproduction: sexual reproduction,
strobilation — a sort of transverse fission leading to the medusa formation, and budding of the polyps. Budding in
A. auritais varied (Berrill, 1949). Apart from the strobilation, three types of the asexual reproduction have been described:
polyps directly budded from the parent stalk, polyps budded from the parent pedal stolon, and podocysts (Han & Uye,
2010). Notably, it is still unclear how do the muscular elements appear in new buds: form de novo, pinch away of the
parent muscle bands or from stolons. We focused on investigation of the musculature reconfiguration in Aurelia aurita
polyps from the White Sea by phalloidin labeling and using confocal microscopy.

According to the muscles reconfigurations we found three types of budding: lateral budding, stolonial budding,
and detaching an unformed roundish tissue piece. Lateral buds have some special features according to the place of
growth. The time of the development before separation varies according to the formation site (Gilchrist, 1937): the buds
formed next to the basement stay attached to the parental organism longer than those formed closer to the polyp mouth.
Phalloidin staining showed that such buds form their own musculature without connection with the parent individual.
Stolon is originally an organ of locomotion (Gilchrist, 1937) so the polyp muscle elements run to the stolon and therefore
possibly continue in a stolonial bud. The third type of budding is similar to the external formation of the swimming
propagules described by Vagelli — externally formed protruding outgrowth of various shape usually formed on the stalk
or stolon (Vagelli, 2007). According to the research of A. Vagelli, muscle elements as well as other structures develop
after separating from the scyphystoma.

In conclusion, here we demonstrate three forms of budding with alternative mechanisms of musculature
reorganization. We suppose that in lateral buds, as well as in the stolonial ones, muscle elements run from the parent
polyp, while in propagules the musculature probably forms de novo.
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Pa3noo6pa3ue peHOTHIOB y reHeTHYeCKH MOJMMOPHBIX ruapounos Sarsia lovenii u3 Beixoro mopst
bampuna JI. A.*, I[lpyoxosckuii A. A.

MI'Y um. M. B. JlomoHOCOBa, Kadeapa 30070run 0eCI03BOHOYHBIX, MOCKBa
* e-mail: batrina.darya@yandex.ru

s GonmbuivHCTBa npencraButeneit ruapouanbix (Cnidaria: Hydrozoa) xapaktepHo Hamu4ue MOIUIOHTHOU H
MeIy30MIHOM cTaauii Jku3HeHHOro IwMkia. CucreMaThka pa3HbBIX CEMEHCTB THAPOMIHBIX OCHOBaHa Ha
MOpQOIOrHYecKrX Mpu3HaKax ooenx craguid. OJJHaKo B OJHUX CIIy4asX TAKCOHBI OTJIMYAIOTCS B OCHOBHOM CTPOCHUEM
Meny3, a B IpyTUX ClIydasx — CTPOCHUEM IOJIHIIONAHBIX KOJIOHUH (TnaponnoB). B kadecTBe BO3ZMOKHOTO OOBSCHEHUS
TaKOTO SBJICHUS OblIa MPEIUIOKEHA KOHIIEHINS «HECOTJIACOBAHHOHN 3BONIOLUM», COTIACHO KOTOPOW IOJHMIIOWAHAS U
MeIy30uIHas CTaJuH XU3HEHHOTO IUKJIA 3BOJIIOIMOHMUPYIOT HE3aBHCHUMO APYT OT Apyra. Pemykums Meny30MIHOH
CTaJIM¥ — OJIHA W3 OCHOBHBIX SBOJIFOIIMOHHBIX TCHACHINI y ruaponaaeix Anthoathecata u Leptothecata. O6uraromiue B
Bbemom mope tuapoumnsie Sarsia lovenii (Anthoathecata: Corynidae) mpemiararoT yHHKadbHYIO BO3MOXHOCTb
HaOMIOJAaTh MOSBIEHHE MOPQOIOTHYECKUX OTIMYMN Ha pasHbIX CTagusX JKU3HCHHOTO IMKJIA B IIPOIEcCe
BuooOpazoBanus. B benmom Mope oOuraroT ABe TamIoOrpyImnbl JAaHHOTO BHIA, KOTOPBIE OTIMYAIOTCS CIIOCOOaMH
penpoaykuuu. ['unponHble NPOAYLMPYIOT HOPMAIBHO Pa3BUTHIX CBOOOTHOILIABAIONINX MEIY3 MM PelylUPOBaHHbBIX
Mey30UIHBIX 0co0el (Meay30UI0B), KOTOPHIE OCTArOTCS NMPHUKPEIUICHHBIMH K KOJIOHHUSIM THAPOWAOB. Memy3sl U
MeJly30UIbl CBOOOJHO CKPEIIUBAIOTCS B OKCIIEPUMEHTAIBHBIX YyCIOBHsAX. Llenplo Hamieil paboTel OBUIO OLEHHUTH
n3MeHeHue (HeHOTHIA TTOTUITONIHOM cTaguu y THAPOUIHbIX S. lovenii Ha hoHe pemyKimu Meay30UIHOM CTaINH, a TAKKE
B city4ae popMHUpOBaHHs THOPUIHEIX (Gopm.

Martepwuan 651 cOOpaH B akBaTOpur OemomMopckoit 6noctannuu MI'Y um. M. B. JlomonocoBa. YacTs coOpaHHBIX
Meny3 W Meny3ounoB S. lovenii HCronp30Baiy ISl SKCIEPUMEHTAIBHOTO CKPEIMBaHHSA U IOJYYeHHS THOPHIHBIX
KOJIOHHMI1. B manpHeiinieM 5Tn KOJOHHH, a TaKkKe THAPOHIOB poja Sarsia, KoTopele ObUTH COOpaHBI B MOPE, BRIPAILHBAIH
JUI TIOJyYEeHUS! SKCHEPHMEHTAIBHBIX KynbTyp. sl HM3ydeHHs (QEHOTHUIIMYECKOTO pasHooOpasus ObLI MpOBEICH
CPaBHHUTENBHBIN aHATN3 MOP(HOJIOTNIECKUX NPU3HAKOB 3KCIICPUMEHTAIBHBIX KOJIOHUH: PaCCTOSHIE MEXKIY COCETHUMHU
MOJIMIIAMU B KOJIOHWH, OCOOCHHOCTH BETBIICHHUS CTEISIIUXCS CTOJIOHOB M BOCXOJSIIUX CTOJIOHOB (TTOOETOB), a TaKxkKe
pa3MepoB BOCXO/SIIMX CTOJIOHOB M X OTBETBJICHUH. Ha OCHOBaHMY IPOBEIEHHOTO aHAIN3a ObLIH BBIICIEHBI HECKOJIBKO
MOpP(GOTHUIIOB IKCIICPUMEHTATIBHBIX KOJOHMMA. [l aHamu3a TEHETHYSCKOro pa3HOOOpa3ws M TOYHOW BHIOBOI
HUACHTU(HUKALNN DKCIIEPUMEHTAIBHBIX KOJOHUN ObutH u3yueHbl MutoxoHapuanbheiii (COl) u saepusiii (ITS)
¢parments! IHK. BrisiBnenHble MOPHOTHUITBI CTPOSHUS KOJIOHUH COMOCTABIIIN C TPYIIIAMH THAPOUIHBIX, BBIICICHHBIMH
METOJIaMH MOJIEKYJISIPHOI (DHIIOTCHUH.

B noknane Oyzer npencTaBieH CpaBHUTEIBHBIA aHAIN3 CTPOCHUS KOJIOHMH, a Takke OyayT MpOaHATH3HPOBAHEI
MIPUYMHBI Pa3JINuUil B CTPOCHUH KOJIOHUH C YUYETOM MX T€HETHUECKOH MPUHAIC)KHOCTH.

Ipoexm svinonnsemcs npu noooepaicke epanma POD@H 18-04-01352

Phenotypic diversity in genetically polymorphic hydroid Sarsia lovenii from the White sea
Batrina D. A.*, Prudkovsky A. A.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
* e-mail: batrina.darya@yandex.ru

The life cycle of hydrozoans includes medusa and polyp stages, which probably evolve inconsistently. Recently a
case of nascent speciation was revealed in hydrozoan Sarsia lovenii from the White sea. This polymorphic species exhibits
a possibility to study the morphological evolution of hydroid stage during reduction of medusa stage.
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N3yuenne pa3noodpasus Bectumentudep Lamellibrachia u Escarpia KaiimanoBoii Bnagnasl
Kponeuko B. U.*, Pumckas-Kopcakosa H. H.

MI'Y um. M. B. JlomonOCOBa, Kadenpa 30070run 0€CII03BOHOYHBIX, MOCKBa
* e-mail: vikrolenko@gmail.com

HenaBHue uccie10BaHus Te0J0THH U OHOIOTHYECKOT0 pa3HooOpasust Kalimanosoi Braguns (Mid-Cayman Rise)
MOKa3ajM, YTO 3TOT PETHOH OTJIMYACTCS CBOCH reorpadMueckoil M30JMPOBAHHOCTBHIO OT JAPYTHX CHCTEM CPEIUHHO
OKCaHHWYECKUX XpeOTOB, YTO CMOCOOCTBYeT (OPMHPOBAHHIO HOBOIl GHOreorpaduueckoit mpouHuuu. Konbuers-
Bectumentudepsr pomos Lamellibrachia u Escarpia sBustroTcst CeCTPHHCKMME TPYNNAMH K THAPOTEPMAIbHBIM
BecTHMeHTH(epaM Tpymmsl Tevniida, oHW TPOSABISIOT HAMOOJBIIYIO IUIACTHYHOCTH B BBIOOpE CpelIbl OOWTAHHS W
MOBCEMECTHO BCTPEUAOTCs B OKeaHax mupa. B cocras Lamellibrachia, momimo BockMu OMMCaHHBIX B HACTOSIIIEE BPEMS
BHIOB, BXOIWT TaKXKe psA HU3BECTHBIX, HO C€HIC HE OIMMCAHHBIX, CPEAH KOTOPBIX HAWOOJee WHTEPECHBI
Lamellibrachia sp. 1 u Lamellibrachia sp. 2 Mekcukarnckoro 3anuBa. DTH JBa BHAa XOPOIIO HCCIIETOBAHBI, OJHAKO
dopmanbHO ocTaroTcs Ge3pIMSHHBIME. B TO Bpemst kak Lamellibrachia sp. 1 renernueckun u 1o reorpapuaecKoMy
pacrpocTpaHeHuro moxox Ha L. luymesi, u mums Gatumerpuuecku oT Hero oTiuuaercs, To Lamellibrachia sp. 2 —
OTACNBHBIA BUI, KOTOPBIA OTHOCHTENLHO HEAAaBHO ObLT HaiimeH B 30Hax muddy3HbIX BblcaunBanuii KaiiMaHOBO#
BIAJMHBI M HEmoAaneKy ot ocTpoBoB Tpunuaana u Tobaro u Bapbamoca. Pox Escarpia B HacTosiiee BpeMsi COACPIKUT
TPH BUJA, JEMOHCTPUPYIOIINX SIBHBIC MOP(OIOTHUSCKUE PA3NINYUsl HAPSAY C BBICOKHM T'€HETHYECKHM CXOJICTBOM. B
xome psaa skcrmeaunmit 2012 u 2013 rr. B peruon KaiimanoBoii Bnaauuel Osiin cobpansl uepBu Lamellibrachia u
Escarpia. IlpenBapurenbHbIM TE€HETHUECKHI aHANINW3 B3aMMOOTHOLIEHW# ESscarpia mokasan, dTO HW3BECTHBIE
MPEACTABUTENH 3TOr0 poja SIBISIOTCS OJHUM BHIOM; B TO Bpemsi kak uepBu Lamellibrachia o6pasyior HOByIO
nonyssuuio Lamellibrachia sp. 2. B atoM uccienoBanuu Mbl HCHONB3yeM MOP(OIOrHISCKHE METOMABI [l OTUCAHUS
nosoro Buga Lamellibrachia sp. 2, u pemenus npobiaemsl, Kk KakOMy BHIY OTHOCHTCS MOmyJisius depBeit Escarpia
KalimanoBoli BriaguHEbI.

Ipoexm svinonnsemcs npu noooepacke PH®, epanm Ne 18-14-00141.

Study of diversity of the Cayman Trough vestimentiferans Lamellibrachia and Escarpia
Krolenko V.*, Rimskaya-Korsakova N.

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

Vestimentiferans Lamellibrachia and Escarpia were sampled in the biogeographically isolated Cayman Trough.
Preliminary phylogenetic analysis showed all known representatives of Escarpia to present single species, and
Lamellibrachia to constitute a new Lamellibrachia sp. 2 population. We provide morphological descriptions of new
Lamellibrachia species and solve Escarpia population species affiliation problem.
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Mopdoaorus nepeanero oTea NUIEBAPUTENLHOI CHCTEMbI GPIOXOHOTHX MOJUIIOCKOB pora Admete
(Neogastropoda: Cancellariidae) EBpa3uiickoii ApkTuku
Apugpynuna A. 3.%**, Hexaee . O.°

! Canxr-TletepOyprekas rocyjapcTBEHHAs aKaeMusl BeTepHHAPHON MeIUIUHbL, Kadeapa OMONOruH, SKOIOTMH U
ructoniorun, Cankr-IletepOypr

2 CankT-neTepOyprekuii rocy1apcTBEHHBIN YHUBEPCHTET, TabopaTopus GHOreorpaguu U MakpOIKOJIOTHH
6ecrnio3BoHOYHBIX, CaHKT-IleTepOypr

3 CankT-neTepOyprekuii rocy1apcTBEHHBIN YHUBEPCHTET, Kadeapa npukiaanoii skonoruy, Cankt-IletepOypr

* e-mail: arifulinaalfiya98@yandex.ru

Mommocku cemeiictBa Cancellariidae mmeror mmpokoe pactpoctpaHeHre B MUpPOBOM okeaHe. XapakTepHast
0COOEHHOCTh JAHHOTO CeMeicTBa — peqylupOoBaHHAs palyiia WK MoJHoe ee oTcyTcTBHe. Celivac B EBpasuiickoit vacTi
ApPKTHKH W3BECTHO O IISTH MPEICTABUTEISIX JAHHOTO ceMeicTBa. boubiiast qacte oTHOCHTCS K poxy Admete.

Cucremarnka apkrudeckux Admete no cux mop GasupyeTcs JIMIb HA MOPQOIOTHH pPaKOBHHBL [loMHMO
TIPU3HAKOB PAaKOBHMHBI MpH cHcTeMathke cemeiicta Cancellariidae m3 mpyrux peroHOB y4uThIBacTCS MOP(HOIOTHS
HEepeIHero OTAea IUIIEBAPUTEIEHON CHCTEMBI.

Lenp paboTel — wu3yueHHe MOP(GOJIOTHH TEPEAHEro OTAeia MHIICBAPUTEILHON CHCTEMBI HEKOTOPBIX
npencrasuteseit poga Admete, obutaronix B Mopsx EBpasuiickoit ApKTHKH.

Hamu 6bLTO BCKPBITO HECKOJBKO SK3EMILLIPOB M3 KoJutekuuu JlaGopaTopuu Ouoreorpaduu 1 MakpO3KOJIOTHH
6ecrniozBoHo4HBIX CIIOI'Y u 3o01ornueckoro uncruryta PAH. M3y4yennsie sx3eMiuisipsl Obiin u3 bapenuesa, benoro,
Kapckoro mopeii. [To Mopdoornu pakoBHHBI MOJUTFOCKH OTHOCsTCS K BuaaM A. viridula, A. solida, A. contabulata.

HccenoBaHusl TPOBOMINCH C HMCIOIB30BAHHEM CTEPEOMHKPOCKONA, a TAKKE IJICKTPOHHOTO CKaHHPYOIIETO
MHKPOCKOIIA [TOCJIE CYIIKH C HCIIOIb30BAHNEM I'eKCaMETHIIANCHIIA3aHA.

CrpoeHHe W3YYCHHBIX HaMH SK3EMIUISIPOB OBUIO THOHYHBIM I Bcero cemeiictBa Cancellariidae. Mol
OIIPEISIIIIM 3TO IO CJICAYIOIMM NMPU3HAKAM: JJIMHA TJII0TKH, (JopMa NHIIEBO/IA, HATHYUE OyKKAJIbHBIX TaHTJINEB, JKelle3
Jleiibnena, popma 4eTrOCTH, JUTMHA U (OpMa CIFOHHBIX JKelie3, HATMYHE JOTIOTHUTEIILHBIA U OCHOBHBIX CIIIOHHBIX JKeJIe3.
CTpoeHHE HM3YyUYCHHBIX SK3EMIULIPOB HE SIBISACTCS THUIHMYHBIM JUIS POAA, IOCKOJBbKY y OOJBIIMHCTBA BCKPBITBHIX
MOJITIOCKOB MBI OOHApY MK ¢XxoncTBO ¢ A. viridula Tombko mo cabomy pa3BuTHIO Keie3bl JleibneHa, B TO BpeMst Kak
CITIOHHBIC Kelne3bl (popma u uTnHA) U (HopMa YeNFOCTH B 1eJoM ObLIH pasHsle. Takke HE Y BCeX IK3EMIULIPOB ObLIH
0GHAPYKEHBI OTIOTHUTENHHBIC H OCHOBHBIC CITFOHHBIC YKEJE3bI.

IMony4yeHHble pPe3yJabTAThl CBUACTENBCTBYIOT O HAIMYAM B ApKTHKE KaK MHHHMYM €Ie OJHOTO BHA
KOHXOJOTHYecKH 6m3koro k A. viridula, oburaroniero ApkTurke, a Takxe MOATBEPKIAIOT caMOCTOsITenbHOCTE A, solida.

Paboma evinonnena npu noododepoicke epanma Poccuiickoeo nayunozo gonoa Ne 18-74-00010. Paboma co
CKaHupyrowum 31eKmpoHHbIM MUKPOCKONOM NPOBOOUNACH 8 PECYPCHOM yenmpe « Hanomexuonocuuy HayuHoeo napka
Cankm-nemepoypeckozo 20cy0apcmeeHHo20 yHugepcumemd.

Morphology of the anterior part of the digestive system of gastropods of the genus Admete
(Neogastropoda: Cancellariidae) from the Eurasian Arctic
Arifulina A. E.***, Nekhaev I. 0.2

1 Saint Petersburg State Academy of Veterinary Medicine, Department of Biology, ecology and histology, Saint
Petersburg

2 Saint Petersburg State University, Laboratory of macroecology and biogeography of invertebrates, Saint Petersburg
3 Saint Petersburg State University, department of applied ecology, Saint Petersburg

* e-mail: arifulinaalfiya98@yandex.ru

The systematic position of Arctic representatives of the genus Admete had been previously based only on the shell

morphology. We studied morphology of the anterior part of the digestive system of the Arctic Admete. Morphology of
studied specimens was common for the family Cancellariidae but unusual for the genus Admete.
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Leptogyra bujnitzkii (Gorbunov, 1946) — a first representative of gastropod subclass Neomphaliones
from the high Arctic
Krol E.»?* Nekhaev I.!

! Saint Petersburg University, Department of applied ecology, Saint Petersburg

2Murmansk Arctic State University, Research Laboratory “Monitoring and conservation of natural Arctic ecosystems”,
Murmansk

* e-mail: krol.katerina@gmail.com

Species Ganesa bujnitzkii Gorbunov, 1946 was described from the bathyal of the Arctic Ocean north to the Laptev
Sea based on only two specimens which are still remaining the only known representatives of the species. Earlier, based
on original description, this species was supported as a representative of the genus Skenea of the subclass Vetigastropoda
by many authors.

We had reexamined syntypes of Ganesa bujnitzkii and suggested that they are more morphologically similar to
the representatives of the subclass Neomphaliones than to vetigastropods based on shell and radular morphology.

Both syntypes are uniform and were initially studied with stereomicroscope. Single shell was also studied using
scanning electronic microscope at the Research park of Saint-Petersburg State University Interdisciplinary Center for
Nanotechnology. There is no information about soft body of both specimens, probably they were extracted by Gorbunov.
Single slide with two fragments of radulae used for the original description was also studied.

The representatives of the genus Leptogyra have the same with Ganesa bujnitzkii pattern of protoconch sculpture
of irregular network vanishing towards adult whorls. Teleoconch sculpture of Ganesa bujnitzkii resembles Leptogyra by
presence of prosocline sigmoidal growth lines and spirally arranged wrinkles or riblets. Radular morphology of Ganesa
bujnitzkii is also the same as in the majority of Leptogyra.

Until recently, there were no known representatives of the subclass Neomphaliones in the high Arctic.
Representatives of genus Leptogyra like other members of the subclass are known exclusively from reduced habitats as
sunken wood or hydrothermal vents. There is no evidence about geothermal activities in the area near the type locality of
Leptogyra bujnitzkii, therefore we suggest that our finding can indicate the presence of sunken wood biocenoses in the
Acrctic Ocean.

The study was supported by the Russian Science Foundation under the grant No 18-74-00010
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N3yuyenne motumop¢du3mMa B NomyJasiiusix OproxoHororo moJutrocka Testudinalia testudinalis
Ha JuTtopanu bapenuneBa mops
3yes H. M.**, Jenucenxo M. JT., Jiomuna A. B.2

!YacTHoe 0611e06pa3oBaTeIbHOE YUpEKIEHHE OOIIEro U JONONHUTENLHOr0 00pasoBanus «JlabopaTopus
HENpephIBHOTO MaTeMaTHuecKoro oopazoBanus», mioniaaka buoTomn, Cankr-IlerepOypr
2300noruueckuil uacTTyT PAH, MabopaTopus napazsuTHueckux Yepseii u npotuctos, Cankr-IleTepbypr
* e-mail: zu225@yandex.ru

deHoTHIMUECKUH TONMUMOP(HU3M YacTO CBSA3aH C T€TEPOreHHOCTHIO (PaKTOPOB Cpeabl 0OUTaHUs. Y OPIOXOHOTHX
MOJLTIOCKOB, B yacTHocTH y Patellogastropoda, on 3adacTyro mposiBiseTcsi Kak H3MEHYHUBOCTD pacipeie/eH s TUTMEHTa
B pakoBUHE. [l MpeACTaBUTENIeH 3TOr0 TAKCOHA XapaKTepHa OJIF0IIEBUIHAS MM KOJINAadYKOBUIHAS ()OopMa PaKOBUHEL
ITo meHTpy pacnonaraercs SMOpHOHaNbHas PAKOBUHKA — IPOTOKOHX. JSIBiIeHHE moauMopdH3Ma OKpackd y
[aTeJUIOracTpoIo]] MPaKTHIeCKH He n3ydeHo. Llenbio qaHHo# paboThl ObUIO MCclenoBaHHe GpeHOMEHa N3MEHYHBOCTH
OKpAacKH paKOBHHBI MaTeILIOTacTporno ] Ha npumMepe Buma Testudinalia testudinalis (O. F. Miiller, 1776). B pamkax 3toi
LIeJIM IOCTAaBJICHBI 33129 BBISIBUTH B3aHMOCBSI3b MEXIY YaCTOTOH BCTPEYaeMOCTH OTACIBHBIX MOP(® M reTepOreHHOCTHIO
YCIIOBHH Cpefbl, a TaKXKe YCTaHOBHTb, MapKHPYIOT JIM Pa3IW4Hble MOP(BI COOTBETCTBYIOLIME TaIUIOTHIBI IO T'eHY
LHUTOXPOM-OKCHIA3HI 1.

Ot160p mpo0 npoxoauia Ha jauTopanu SpHbImoi (7 caliTOB, pacloj0KEHHBIX Ha PABHBIX PACCTOSHHUAX MEXKIY
ropyioM u BepiuHoi) u JlanpHesenenerkoit ry6 (3 caiita B 6yxte Ockapa) (Bocrounsiii Mypman, bapeniieso mope). B
npoOy Bxommnu Bce sk3emmuisipel 1. testudinalis, coOpanHBle ¢ MPOM3BONBHO PACIIONOKEHHONH paMKH ILIONIA B0
4YeTBepTh MeTpa. BhICylIeHHbIE PAKOBUHBI HCIOJIB30BAIHCH JUISI MOP(POMETPUUECKOTO aHanu3a. Msrkue TKaHu ObLIn
3aukcupoBanbl B crnupre i nposeneHus JIHK-OGapkoauura. lcmons3oBajnch METOABI TI'€OMETPUYECKOMN
MOpP(OMETPUH € MOCIEAYIOUIEH CTaTHCTHYECKOH 00paboTkoii MHOromepHbeix manueix B R (Principal Component
Analysis).

Hamu Gbut0 BEIsIBIICHO 12 MOpP(), COOTBETCTBYIOLIMX PA3IMYHBIM BapHaHTaM OKpacKH pakoBHHBEI T. testudinalis.
BbIT yCTAaHOBIIEH XapaKTep B3aHMMOCBS3H YaCTOTBI BCTPEYaEMOCTH MOP( M YCIOBHI Cpelbl OOMTaHUS B UCCIELYEMBIX
caidiTax (ConeHocTh, PH, THI rpyHTa, IPUOOWHOCTH). Y CTAHOBICHO COOTBETCTBHE HPECTABUTENCH pasIHMYHBIX MOPG
Pa3HbIM TaIIOTHIIAM 110 TeHy COX I.

Exploration of polymorphism in the Barents Sea population of Testudinalia testudinalis
Zuev N.**, Denisenko M., Diumina A.?2

' LCME, BioTop, Saint Petersburg
2 Zoological Institute RAS, Laboratory of parasitic worms and protists, Saint Petersburg
* e-mail: zu225@yandex.ru

Polymorphism of pigment distribution on shells of Testudinalia testudinalis (Mollusca: Patellogastropoda) was
studied at the Barents Sea. To assert that we have several morphotypes in our sample we used geometry morphometric
method based on landmarks. Next, we examined correlation between morphotype occurrence and environmental
heterogeneity. Then we tried to define how phenotypic polymorphism reflects genetic diversity.
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CTtpoeHne cTeHKH Tesia IOBEeHWIbHBIX ocobeii Sagitta elegans (Chaetognatha)
Ilenucosa C. A., lllenxoe C. B.*, @Quaunnos A. U., [llynamosa H. H.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN YHUBEPCUTET, Kadeapa 3001orun Oecrio3BoHOUYHEIX, CaHkT-IleTepOypr
* e-mail: sergei.shchenkov@gmail.com

Crpenku (Chaethognatha) — 3to rpymmna Mopckux 6eCrIO3BOHOYHBIX YKUBOTHBIX, Ubsi aHATOMHUSI JI0 CHX TTOP O4€Hb
cnabo u3yueHa. YUHUTHIBAs UX HEOJHO3HAYHOE (DMIIOTCHETHYECKOE MOJI0KEHHE CPeTd MHOTOKJIETOYHBIX, JAHHBIE 110 UX
TOHKOW MOP(OJIOTHHU CTAHOBSITCS OCOOCHHO aKTyalbHBI.

Martepwuan ais uccaenoBanus 06Ut coopan B eTHHe Mecsiibl 2018 1. 1 ocerpro 2019 1. mpu moMomy mIaHKTOHHON
cetm B OKpecTHOCTsX o.Cpermumii (ryba UYyma, Kamnmamakmckuii 3amuB, bemoe wmope). BeprukamnbHeIMEH U
TOPM30HTAIBHBIMHE «TIPOTSHKKaMID ToiiMans! cTpenku Sagitta elegans (Chaethognatha) ¢ pasmuassix riry6us. Kpymnabie
B3pOCIIBIe 0cO0H OBUTH 3a(hUKCHPOBaHBI JKUAKOCTRIO bysHa, roBenmnn — 2,5 % rmrorapossiM anpaerugoM (750 mOcm).
[TpuroroBneHsl MOMEpedHbIC TUCTONOTHYECKUE CPE3bl M3 IIOJOBO3PENBIX 0co0el ((pukcHpoBaHHBIE KHBOTHBIC
IIPeIBapUTEIBHO BEIIEP KaHBI B KUIKOCTH IleTepdu, cpe3bl OKpameHsl KeIe3HbIM TeMAaTOKCHIIMHOM). V13 I0BEHHITBHBIX
9K3EMILIIPOB C MOMoIIbio yneTpamukpoToma Leica EM UC7 cnenansl ToHKHE cpe3bl (65 HM, H3y4eHBl Ha MUKPOCKOIIE
Jeol JEM-1400).

CreHka Tesa MoJ0BO3peNbIX 0c00eH BEIMISIANT COCTOSIIIMN U3 IBYX CJIOEB: TOHKOTO U IPO3PavyHOTo HApy>KHOTO,
CHJIbHO TIPEJIOMIISIIOIIET0 CBET, M TOJCTOrO BHYTPEHHEr0, C(OPMHUPOBAHHOTO MOIIHBIMU «IIEPUCTBIMU» MBIIIIAMH.
N3ydenue TOHKONH MOPQOIOrUU CTEHKU Tella IOBCHUIbHBIX SK3EMIUIIPOB MOKA3aJI0 HAIAYHE y S. elegans Hapy>KHOT'O
CJIOSI, COCTOSIIIEr0 U3 YIUIOIIEHHBIX AUTEIHAIBHBIX KIETOK U BHYTPEHHEr0, NPE/ICTaBICHHOTO KIETKaMH HECKOJIBKUX
TUnoB. [IepBBIii U3 HUX — 3TO MBIMICYHBIE KJICTKH, COKPATHMBIC ITyYKH B KOTOPBIX OPHEHTHPOBAHBI IAPalICIBEHO
MIPOJIOIBHON OCH Tela JKUBOTHOTO. KIIeTKH BTOPOTO THIIa HE HECYT COKPATUMBIX 3JIEMEHTOB, IMEIOT MHOTOUNCIICHHBIE
CTPOTO OPHEHTHPOBAHHBIC JIAMEIUISIPHBIC BBIPOCTHI M (DOPMHUPYIOT BBICTHIIKY ITOJIOCTH Tesa. Ha ymbTpacTpyKTypHOM
YPOBHE BBISIBJICHBI Oa3ajibHbIC IUIACTHHKH JIBYX THUIOB M OOHApy>XCHO HECKOJIBKO IPOAOJIBHBIX HEPBOB, 3aJIETAFOLINX
cyOsnunepmanbHO. [TokazaHo, 4TO CENTHI, MOAPa3ACIAIOIINE MTOJIOCTh TeIa, IMEIOT KIETOYHYIO IPUPOIY.

Pe3ynbraThl mostydeHs! Ha 00opyaoBaHnH pecypcHoro nentpa CII6IY «Pa3BuTtre MONEKyISIPHBIX U KJICTOUYHBIX
TEXHOJIOTUI.

Body wall structure of juvenile Sagitta elegans (Chaetognatha)
Denisova S. A., Shchenkov S. V.*, Filippov A. I., Shunatova N. N.

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

We present a description of the comparative morphology of body wall, musculature and body cavity of mature and
juvenile Sagitta elegans. The body wall of juvenile arrow worms consists of specific epithelium, muscle cells and large
cells with lamellar processes which are lining the body cavity.
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Gut microbiomes and host species divergence: metabarcoding study in intertidal snails’ cryptic species
Gafarova E.*, Maltseva A.}, Varfolomeeva M.}, Panova M.*2, Mikhailova N.%, Granovitch A.

1 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Gothenburg University, Department of Marine Sciences, Sweden

3 Institute of Cytology of the RAS, Center of Cell Technologies, Saint Petersburg

* e-mail: st047483@student.spbu.ru

Gut symbionts are noted for their role in maintenance of normal metabolic functioning, immunity, reproduction,
etc. in both vertebrates and invertebrates. Gut microbiome is a highly specific community of symbiotic microorganisms
associated with a host species. The composition of this community reflects host’s niche characteristics due to effect of
diet. As for closely related host species, the spatial differentiation of micropopulations and their food preferences affect
digestion regime, the spectrum of absorbed and harboured microorganisms, and thus results in inevitable changes in the
species-specific microbial community. Moreover, formation of a specific and balanced microbial community can be
regarded as a significant element of speciation.

Marine intertidal molluscs of the genus Littorina (subgenus Neritrema) are common inhabitants of intertidal zone
in the North Atlantic region. They graze bacterial biofilms and micro- and macroalgae. The intertidal habitat is
characterized by diverse factors/stressors with values gradually changing along a vertical gradient; and periwinkles from
different intertidal levels, are generally accepted as an example of early stages of ecology-driven speciation. Taxonomic
analysis of bacterial communities associated with different species and ecotypes may provide a clue to identify the
functional role of microbiota in periwinkles.

We described typical microbial communities of several Littorina species (L. saxatilis, L. arcana, L. compressa,
L. obtusata, L. fabalis, L. littorea), and characterized their variable and conservative parts taking into account biological
properties of bacteria involved. Detailed assessment of microbial composition associated with periwinkles was carried
out via metabarcoding (16 and 18s rDNA fragments were sequenced using NGS technology). The data analysis and
visualization were carried out in R. Our results allow, first, to distinguish (possibly species-specific) gut-associated
bacteria from facultative accidental symbionts coming from external environment; and furthermore, to elucidate possible
roles of commensal microbiota in Littorina functioning and speciation.

This project was supported by the Russian Foundation for Basic Research grant 19-04-00392.
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Possible ways of bacterial symbionts transmission in bryozoan zooids
Karagodina N. P.2*, Vishnyakov 4. E.}, Kotenko O. N.}, Ostrovsky 4. N.*?

1 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 University of Vienna, Department of Paleontology, Vienna, Austria
* e-mail: kara.karagodina@yandex.ru

The symbiotic relationships of invertebrates with bacteria are widespread. Such associations are also met in
bryozoans. There are both gram-positive and gram-negative symbiotic bacteria described in bryozoan colonies.
Localization of these symbionts varies in different species. Both intracellular and extracellular symbionts are known being
found in autozooids, avicularia and brood chambers (ovicells). Vertical transmission of symbionts from maternal zooids
to developing larvae in the ovicells has been described for some species from the genus Bugula. While the metabolites
produced by bacteria provide chemical protection for the larvae from predators, the role of bacteria in adult colonies
remains poorly understood. However, there is an evidence of the influence of symbionts on the process of early
differentiation of female germ cells.

Ultrastructural studies of two cheilostome species bryozoan Aquiloniella scabra and Bugula neretina revealed the
presence of bacterial symbionts in the cavity of zooids inside so-called “funicular bodies”, that are extensions of funicular
strands providing transport function within and between zooids. Bacteria were also found in both species in brood
chambers containing developing embryos and in the ooecial vesicle that closes the entrance to the brood chamber of
B. neretina. Accordingly, the question is how the symbionts move from the bacterial bodies to the brood chambers. Based
on our as well as published data, we suggested the following variants of the bacterial transportation inside the bryozoan
zooids.

First, we assume that symbiotic non-flagellated bacteria may have the ability to glide (characteristic of many
phylogenetically diverse bacteria). In the zooid cavity of the bryozoan A. scabra, symbionts were found outside the
funicular bodies. This may indicate that cells could leave the funicular bodies and actively move along the surface of the
host cells.

It is also possible that bacterial symbionts could move inside the funicular strands from funicular bodies to the
ooecial vesicle. There is an evidence of the presence of symbiotic bacteria in in the lumen of funicular cords of B. neretina.

If the bacteria cannot move under its own power, some vector should exist. Amoebocyte-like cells carrying
bacterial symbionts have been found in the ooecial vesicle of the species B. neretina. Perhaps such cells can serve as a
transporter of symbionts from funicular bodies, which are incubators for bacteria, to brood chambers with developing
larvae.

The project is supported by the Russian Science Foundation grant 18-14-00086.
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