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Formation of the nervous system and diversity of larval forms in Lophotrochozoa: insights from
development of the great pond snail

Voronezhskaya E.'* Ivashkin E."?, Mamaeva M.", Aparina M2 Bogomolov A" Andronova E.', Kuznetsov K.

! Koltzov Institute of Developmental Biology RAS, Laboratory of Comparative and Developmental Physiology, Moscow
2 Severtsov Institute of Ecology and Evolution RAS, Laboratory of Systematics and Evolution of Parasites, Moscow

3 Lomonosov Moscow State University, Department of Embryology, Moscow

* e-mail: elena.voronezhskaya@idbras.ru

The nervous system of marine and freshwater mollusks displays remarkable evolutionary plasticity, reflecting
adaptation to environments ranging from temperate lakes to polar seas. Understanding how these neural architectures arise during
a biphasic life cycle and metamorphosis is crucial for elucidating the mechanisms that enable mollusks to persist under highly
variable or extreme ecological conditions.

Using Lymnaea stagnalis as a model, we investigate the cellular and molecular basis of neurogenesis in Lophotrochozoa.
In this species, the initial scaffold of the nervous system is formed by processes extending from posteriorly located peripheral
neurons. Subsequently, apical cells arise within the apical organ—a transient sensory—motor structure typical of many larval
forms, including those of Arctic marine mollusks. These apical neurons, which synthesize serotonin and catecholamines, regulate
ciliary locomotion, embryonic rotation, and the tempo of development, thereby coupling morphogenesis with behavior.
Experimental manipulation of maternal serotonin levels induces shifts in the transmitter phenotype of apical neurons, revealing
a high degree of neurodevelopmental plasticity at very early stages. Such maternal effects may contribute to adaptive
developmental strategies in species inhabiting fluctuating or extreme environments.

Comparative molecular profiling across gastropods (L. stagnalis, Helisoma trivolvis) and other lophotrochozoans shows
that apical neurons share conserved transcriptional signatures — including Otx, Six3/6, FoxQ2, and Ngn—Elav cascades —
forming a deeply conserved neurogenic module. Hybridization chain reaction (HCR in situ) and single-nucleus transcriptomics
reveal the spatial and temporal trajectories of apical neuron differentiation.

As larval development progresses, local networks arise in the foot and peripheral regions, supporting the establishment
of motor programs and sensorimotor integration. The sequential formation of peripheral and central neuronal elements parallels
the behavioral transition from ciliary-driven rotation to gliding locomotion and ultimately to the postmetamorphic rasping
feeding mode.

Our findings integrate gene expression profiling with cellular identity, morphogenetic dynamics, and the emergence of
behavior. Each larval stage — trochophore, veliger, and postmetamorphic adult-like form — exhibits its own characteristic
combination of these developmental and neurogenic features. Taken together, these results uncover the molecular mechanisms
underlying the diversity of nervous system architectures across larval forms and explain how these architectures support precise
ecological adaptations, including those required for life in Arctic environments.

Supported by the Russian Science Foundation (grant Ne22-14-00375-P).
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Molecular anatomy of development: new technologies where morphology meets genomics
Ivashkin E. *

Severtsov Institute of Ecology and Evolution RAS, Laboratory of Systematics and Evolution of Parasites, Moscow
* e-mail: evgeny.g.ivashkin@sev-in.ru

Modern spatial transcriptomic methods represent a suite of innovative approaches that enable the investigation of gene
expression with respect to its precise localization within cells and tissues. These technologies have become indispensable tools
in developmental biology, where understanding the spatial and temporal organization of gene regulation is crucial for elucidating
the mechanisms of morphogenesis and cellular differentiation.

Classical in situ hybridization (ISH) provides the ability to localize specific RNA molecules with high spatial resolution,
which is essential for studying the molecular processes underlying tissue and organ formation. Contemporary modifications of
this method, such as Hybridization Chain Reaction (HCR) based ISH, substantially enhance the sensitivity and accuracy of RNA
detection, enabling not only qualitative visualization but also quantitative assessment of gene expression at single-cell resolution.

Spatially resolved RNA sequencing technologies (such as Slide-seq and other) allow researchers to construct detailed
maps of gene activity across tissue sections. These approaches rely on microbeads or spatially barcoded arrays that capture RNA
at defined coordinates prior to sequencing, thus integrating transcriptomic profiles with the morphological organization of tissues.

Barcoded oligonucleotide probe—based labeling strategies significantly expand the scale of multiplexed gene expression
analysis. This is particularly important for investigating dynamic processes that accompany embryonic development and cell
differentiation.

Spatial transcriptomic technologies are rapidly advancing toward subcellular resolution, enabling the examination of
gene expression and regulation within individual cells, taking into account cytoplasmic architecture, compartmentalization, and
local RNA gradients. The development of spatial multi-omics, integrating transcriptomic, proteomic, and epigenomic data,
provides an increasingly comprehensive view of developmental mechanisms by linking molecular events to tissue-level
morphogenesis. Newly developed bioinformatic pipelines and algorithms for multislice data analysis now allow reconstruction
of three-dimensional architectures of developing tissues and the tracking of their dynamics over time. Furthermore, the
standardization of protocols and the introduction of spatiotemporal experimental designs streamline work with large sample sets,
while the expanding range of accessible tissue types (including dense and mineralized structures) establish spatial transcriptomics
as a universal tool in the molecular anatomy of development.

In summary, spatial transcriptomics is shaping a new discipline — the molecular anatomy of development, in which gene
expression data are integrated with anatomical and morphological features of tissues. These approaches open new avenues for
understanding the key molecular processes underlying the formation, function, and evolution of living systems.

The work was supported by the Russian Science Foundation (RSF), grant No. 22-14-00375.
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AMe0OoNIHO-KI'YTUKOBBIH nepexon y Rhizochromulina sp. B44: ananu3 nuddepeHunanbHoil IKCIpeccun
reHOB

Cagonos ILFO.*, Crapramo C.O., bepouesa M.A.

Wucturyt muronorun PAH, Caaxt-IletepOypr
* e-mail: safonov.incras@gmail.com

Rhizochromulina — poJ MOPCKUX OJJHOKJIETOUHBIX F€TEPOKOHTO(UTOBBIX BOAOPOCIIEH C €IMHCTBEHHBIM OIMCAHHBIM
BUAOM — R. marina. BereratuBHble KIeTku R. marina ameOOMIHBIE, C TOHKMMH BETBALIMMUCSA IICEBIONOAUAMH.
[IpumeuarensHO, 9TO aMEOOUIHBIE KIIETKH CIIOCOOHBI IIEPEXOAUTD B )KTYTHKOBYIO (hopMy: y R. marina aMeO0UIHO-KI'y THKOBBIH
Hepexo/] 3alycKaeTcss B OTBET Ha 3aMEHy Cpelbl Ha CBEXYIO C JajbHEHIINM WHKYOMpOBaHHMEM KYJIBTYphl B TEMHOTE Ha
npotsbkeHun 1-2 cyrok (Hibberd and Chretiennot-Dinet, 1979).

HemaBHO Hamu OBLT OMTUCAH HOBBIH mTaMM — Rhizochromulina sp. B44, m3onupoBaHHbIi 13 00pasia mia ¥ MOPCKOH
BoxbI 13 bemoro mopst (0. PsoxkoB, Karnnamakmickuii 3a1muB). Ml 00Hapy KIITH, 9TO 3aIyCK aMeOOHIHO-KI'YTHKOBOTO ITepexoaa
y 3TOH BOJIOPOCIM MPOMCXOJUT B OTBET HA MEXaHUUECKOE BO3ICHCTBHUE, @ IMEHHO Ha JUINTENILHOE IIEPEMEIIN BaHUE KYIbTYPHI.
Boutn mosryyensr 06pasis! TotanbHoi PHK ameGonaHbIX M KTy THKOBBIX Ki1eTOK Rhizochromulina sp. B44, kotopsle 3aTeM ObLH
HCIIONIB30BaHbl JJISI CEKBEHUPOBAHWS C JAIBHEHIINM aHAIM30M Iu(QepeHIranbHON SKCpeccu TeHoB. beun BhIsBieH 221
muddeperunansHo sKcnpeccupyemblit ret (J1917), u3 HUX ypoBeHb akcnpeccur 193 reHoB npu nepexo/ie B XKI'YTHKOBYIO (hopMy
CHM3MIICS, B TO BpeMsI Kak YpOBeHb 3Kcrpeccuu 28 reHoB nosbicuics. Cpenu 191" co CHIKEHHBIM YPOBHEM DKCIIPECCHH OBLITH
TeHBI, Koaupytomue Oenku, ydactByromue B perumkanun JJHK, reHbl KOpoBBIX T'MCTOHOB, (EpMEHTOB ITyTH OHMOCHHTE3a
A30THCTBHIX OCHOBAHUH M HYKJIEOTHIOB, & TAKXKE OCIIKOB, BOBJICUCHHBIX B MPOTEKAHHUE PA3IMIHBIX (a3 MuTO3a. Cpenn TeHOB C
BO3POCIINM YPOBHEM IKCIIPECCHHU OBLTH TeHbI ()epMEHTOB ITyTH OMOCHHTE3a XJI0poduILIa, reH O0JIbIION CyObe IMHULIBI PYOHCKO
Y TeHBI OEJIKOB, BOBJICYEHHBIX B aIalTAIMIO (DOTOCHHTE3UPYIONIUX OPraHU3MOB K H30BITOUHOM OCBEIIEHHOCTH. TakuM oOpa3om,
KTYTHUKOBBIE KIETKH Rhizochromulina sp. B44 BeposITHO BBINOMHSIOT (PYHKIMIO PAacCcEeNeHUs U N30eraHust HeOIaronpHusTHBIX
ycnoBuii. Ha 3Toli cranuy He MPOUCXOMUT AeEeHHE KIETKH, IPU 3TOM 3(PPEKTUBHOCTh POTOCHHTE3a HOBBIIIACTCS.

Paboma evinonnena 6 pamrax 6100xcemuoti memor UHL] PAH Ne FMFU-2024-0012.

Amoeba-to-flagellate transition in Rhizochromulina sp. B44: differential gene expression analysis
Safonov P.*, Skarlato S., Berdieva M.

Institute of Cytology RAS, Saint Petersburg
* e-mail: safonov.incras@gmail.com

We analyzed transcriptional changes during the amoeba-to-flagellate transition in Rhizochromulina sp. B44 induced by
mechanical agitation. RNA sequencing revealed 221 differentially expressed genes, with chloroplast-related pathways
upregulated, and cell division-related genes downregulated. The flagellate stage likely mediates dispersal, while cell division
halts and photosynthetic performance increases.

This work was supported by the Budgetary Program # FMFU-2024-0012 at the Institute of Cytology RAS.
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JlomHHeeBCKUii Xa0C B HAIIIK JHU, MJIH Pa3HOooOpa3ue ofyBaHYUKOB ceBepa EBponeiickoii Poccun
Egumos I1.I"*

Bborannueckuii uuctutyt um. B.JI. Komaposa PAH
* e-mail: efimov@binran.ru

HeGe3ocHOBaTeNbHO CUMTAETCS, YTO OCHOBHOE pa3HOOOpasue COCYAMCTHIX pacTeHHH Poccum yke n3ydeHo u camoe
BpeMsI HayaTh [OWCK 3aKOHOMEPHOCTEH Ha OCHOBE HAKOIUIEHHBIX K HACTOSILEMY BPEMEHH «OOJBIIMX NaHHBIX», a TaKKe
00paTUTh BHUMaHIE Ha TPOUCXOISAIINE C STHM pa3HOOoOpa3ueM H3MEHEHH. JTO BEPHO, HO HE CIIeAyeT 3a0bIBaTh U O TOM, UTO
OTZAEJIbHBIE POMBI PACTCHHH 32 BCIO HCTOPHUIO U3ydeHUs (uiopsl Poccuy Tak M HE BCTPETWIIN OJIaroapHOTO MCCIIEIOBATENS, U
Jlake uX «anbga-pasHooOpazre» Ha TEPPUTOPHH HAIICH CTPAHBI MOXKET OCTABAThCSl HEMTO3HAHHBIM.

B noxiane Oyner paccMoTpeH pon oxyBaHYHK (Taraxacum), IpIMep TaKOW MaJIOW3yYEeHHOH TPYyMITbL. DTO KPYITHBIHA
BHETPONIMYECKHUN PO, HacuUTHIBatonInii okoio 2500 BumoB B mupoBoii ¢uope. Ha ceBepe EBpormeiickoit Poccnn m3BectHO
okosio 150 BUIIOB M HaJIM4YME elle TAKOTo )K€ YKCIa MOXKHO NpeArosarats. boibioe Yucio BUJIOB U CIOKHAs CHCTEMaTHKa
CBSI3aHBI C PSIOM OCOOEHHOCTEHl IBONIOLUM, B NEPBYIO OYEpedb C pa3HOOOpasHeM THUIIOB PENpOXyKIWH (TIepeKpecTHOe
ombUIeHHE / caMoomblIeHne / anoMukcuc). M3-3a Toro, ato B Poccnn HuKorma He OBIII0 MOHOTpada 3TOT0 poja, CIIHCKA BUAOB
st «Dnop» coctaBisuIMCh GOPMAIBHO U 3a4acTy0 HE 3aCiIyKUBAIOT goBepHs. CTereHb NCCIeJOBAaHHOCTH POa OJyBaHUYHK B
Poccuu HeconocTaBuMa C ypOBHEM €0 U3yUYEHHOCTH B JPYTUX CTpaHaX, B IIEPBYIO OUYEPEAb EBPONECHCKUX.

MsI Havanu paboTy ¢ 3TOH TPYIIOH OKOJIO 5 JIeT Ha3a/a U MOKa YTO orpaHmYuBaeMcsi EBponelickoil 4acTbio CTpaHbl U
OmDKaWIIIMHI OKPECTHOCTSMH. 3J1eCh IPEICTaBIeHbl 0Kkoio 10 ceximii poa, MHOTHE U3 KOTOPBIX MOXKHO BBICTPOHUTH B PSift
COTJIaCHO TOMY, KaK OHHM CMCHAIOT ApYr Apyra B JOJIOTHOM HalpaBJICHUH. He Bce CCKIIUHN SABJIAIOTCSA CJIOXHBIMU JJIsA
CHCTEMaTHKH, HallpuMep He IpEeICTaBIIsieT MPOOJIEeMBl ONpEIeieHHEe BHIOB B TEX CEKOMAX, IJE NpeoliamaeT I0JI0BOE
pa3mHoxeHue. CaMoil KpyIHOH M CIO)KHOM SIBIISICTCSI TUIIOBAs CEKIMs, Taraxacum — BCEM M3BECTHBIC KPYITHBIC «COPHBIE»
OJlyBaHYUKH.

Paborta ¢ omyBaHYMKaMK HEBO3MOXKHA 0€3 cOOpa crenuanu3upoBaHHoi repbapHoii koywiekiuu. Ceituac y Hac eCTh He
meree 5000 repOapHBIX 00pasloB W3 pa3MUYHBIX PETHOHOB, OOJbBINAs YacTh KOTOPBIX B3ATa B XOJE CIEIHAIbHBIX
9KCIEAMIUOHHBIX MOE30K JUIs UX cOopa. B moknane OyayT noka3zaHbl HEKOTOPBIE Pe3yJIbTaThl, OJTy4YEHHbIE HA OCHOBE pabOThI
C 9TOi1 KoJUIeKIMel — 0a30Basi MHBEHTapU3alKs, YTiIyOJIeHHOe U3ydeHue (IIopbl OTAEIbHBIX PAHOHOB, IT000P MOJIEKYJISPHBIX
MapKepoOB AJISI «y3KOHANPABICHHOT0» U3y4EHHS CHCTEMAaTHKH 1 3Bomonnu. Cpean ogyBaHIHKOB ceBepa EBpomeiickoit Poccun
ecTh abOpHUTEeHHBIE U 3aHOCHBIE BUIBI, U Ia)Ke IeNble ceKunu. [lepcrieKTHBHBIM HaIpaBJICHUEM HCCIIEIOBAHHUMN SIBIISICTCS TIOMCK
MapKepOB, MO3BOJISIIONINX HISHTUPHUUIIMPOBATH Pa3IMuHbIE ITAIBI KOJIOHU3AIMU OlyBaHUNKaMu ceBepa EBporneiickoii Poccun.

Hccneoosanus evinonnsiomes npu noodepoicke coczaoanus BUH PAH (mema Ne AAAA-A19-119031290052-1).

Pre-Linnaean chaos in our time, or diversity of Taraxacum (Asteraceae) in Northern European Russia

Efimov P.*

Komarov Botanical Institute RAS, Saint Petersburg
* e-mail: efimov@binran.ru

The lecture will focus on the genus Taraxacum, which has very complicated, ongoing evolutionary history and multi-
species taxonomy. This genus has never been in the focus of targeted studies in Russia and therefore its diversity in this country,
and in Northern European regions in particular, is largely unknown.
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Lampreys (Petromyzontidae): Diversity and Its Formation
Kucheryavyy A.

Severtsov Institute of Ecology and Evolution RAS
e-mail: scolopendra@bk.ru

Lampreys represent one of the most ancient and morphologically conservative lineages of vertebrates, belonging to the
jawless fish (Agnatha). Their unique life cycle, characterized by a prolonged larval stage, metamorphosis, and a parasitic or non-
parasitic adult phase, along with their anti-tropical distribution in temperate zones of both hemispheres, makes them a crucial
model group for understanding chordate evolution and vertebrate origins.

Taxonomically, the order Petromyzontiformes comprises approximately 40-45 extant species, classified into three
families: Petromyzontidae (Northern Hemisphere), Geotriidae and Mordaciidae (Southern Hemisphere). The diversity within
Petromyzontidae, distributed across ten genera, is the result of complex evolutionary processes operating over vastly different
timescales. The mechanisms driving this diversification can be categorized into three major groups.

Deep evolutionary speciation (5-23 MYA), primarily during the Miocene, led to the radiation and establishment of
major genera such as Lethenteron, Lampetra, Entosphenus, and Eudontomyzon. This phase was likely driven by global cooling,
the expansion of temperate habitats, and paleogeographic events like the closure of the Tethys Sea, which created new ecological
opportunities and barriers. More recent natural speciation (1.5-8 MYA) occurred through geographic isolation in freshwater
refugia. This includes, e.g. island isolation in the Pacific basin, leading to endemic species of Lethenteron, and vicariance events
in continental river systems, exemplified by the diversification of the strictly freshwater, non-parasitic genus Eudontomyzon in
Europe due to Pleistocene glaciations and river captures.

Most contemporary, is diversification driven by anthropogenic activities and biological invasions occurring within a
scale of 0 to 300 years. Human-mediated changes, such as canal construction, dam building, and accidental introductions, have
facilitated the rapid extension and expansion of invasive species like the sea lamprey (Petromyzon marinus) and have created
novel environments (e.g., reservoirs) leading to the emergence of new ecological forms within decades.

Furthermore, the group exhibits significant intraspecific diversity, maintained through polymorphism in life history
strategies (e.g., resident vs. anadromous forms), which provides resilience and adaptive potential.

In conclusion, the modern diversity of lampreys is a palimpsest of deep historical processes, natural events, and
accelerating anthropogenic influence. Understanding these multifaceted mechanisms is essential not only for clarifying their
evolutionary history but also for developing effective conservation strategies for these ancient and ecologically sensitive
vertebrates in the face of ongoing global change. Their study remains a powerful tool for exploring the interplay between
historical biogeography, evolution, and human impact on biodiversity.

With financial support of RSF 24-14-00111.
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Becinonorue paku (Copepoda) Bocrounoii Cuéupu: 4To Mbl y3HAJIM 32 MOC/IETHUE T'OAbI?
Hosukos A.A.", Illapagpymounosa JI.H.', Abpamosa E.H.*, Maiiop T.FO.?, Yepmonpyo E.C.*

! Kazanckuii henepanbHbIi yHUBEPCUTET, Kadeapa 300JI0THU 1 00melt 6rostorun, Kazans
2 Ycrb-JleHcKuii rocy1apCTBEHHBIH NPUPOHBIN 3aM0BEAHHUK, Toc. THKCH

3 JIumuonoruueckuit uactutytr CO PAH, HpkyTck

4 UnctutyT pobnem sxonoruu u ssomtonuu um. A.H. Cesepuiosa PAH, Mocksa

* e-mail: aleksandr-novikov-2011@]list.ru

ITox Bocrounoit Cubupsio MBI IMeeM B BUIY paiioH ot Enuces no Bomopasaena mexay CeBepHbiM JlegoBUTHIM 1 THXUM
okeanamu. PayHa BecmoHOTHX pakoB Boctounoit Cubupu nonroe BpeMs He M3ydallach TAKCOHOMHUCTAMH M CUUTANACh OeTHON
(bopyuxkwuii, 1952; Prios, 1948).

Opnako, ¢ 2019 roma Mpl Ha9adl aKTHBHOE W3ydeHHE (hayHbI M TAKCOHOMHUHW IPECHOBOITHBIX Komeroa Boctodnoit
Cubupu B HecKoJIbKUX paifonax: mato [lyropana, AHaOapckoe 1miaTo, CpeHsis U ceBepHas SIKyTHsI, B TOM YHUCIIE JeIbTa PEKH
Jlensl, 6acceiin Konpimbl. Kak okazanock, payHa Gorara Kak 10 BUJOBOMY COCTaBy, TaK M IO YHCITY €Ille HE OIMCAHHBIX BUJIOB.
Bcero obnapyxeno 6onee 150 BHIOB Komeno, U3 KOTOpbIX He MeHee 30 panee He ObUTH onmcaHbl. Ha TaHHBI MOMEHT HaMH
OIMCaHO CeMb HOBBIX BUI0B U3 oTpsnoB Cyclopoida u Harpacticoida. Hemanas yacTs 00Hapy kK€HHBIX BUIOB U3HAYAIBHO ObLIa
u3BecTHa ToybKo 13 CeBepHOil AMepuKku. DTO CBsi3aHO ¢ TeM, 4yTo Boctounas Cubupb He ObUIa MOKPHITA JIENTOBBIM LIIUTOM B
IUICHCTOIICHe U BMecTe ¢ Asickoit gopmupoBana Bepunruio. [Tostomy 3Ta yacth Cubupu KpalHe Ba)kHa JIJIsl TOHUMaHHS
omoreorpadun MPEeCHOBOTHOH (payHBI.

Brlpaskaem OnaromapHOCTh COTpYAHHKaM YcTh-JIGHCKOro MpHpOAHOro 3amoBenHHKa W OObeIMHEHHOH IUPEKINU
3aroBeAHNKOB TaiiMbIpa 3a IOMOIIF B OPraHHW3AIMM TTOJIEBBIX padoT. CekBeHHpOBaHME BHINIOIHEHO B IIprnOopHOM mEHTpe
KOJDIEKTHBHOTO TTOJI30BaHMs (PU3UKO-XUMHYIeckoro yiaprpamukpoananmza JINMH CO PAH (KT «YapTpaMuKpoaHaIm3»).

Copepods of Eastern Siberia: What have we learned in recent years?
Novikov A.", Sharafutdinova D. I Abramova E.?, Mayor T3 Chertoprud E?

! Kazan Federal University, Department of zoology, Kazan

2 Lena Delta Nature Reserve, Tiksi

3 Limnological Institute, Siberian Branch of the RAS, Irkutsk
4 Severtsov Institute of Ecology and Evolution RAS, Moscow
* e-mail: aleksandr-novikov-2011@list.ru

Recent studies (2019—present) on copepods in Eastern Siberia reveal unexpectedly high diversity, with over 150 species
documented—including 30 new to science. Seven novel species of Cyclopoida and Harpacticoida have been formally described,
highlighting the region’s biogeographic significance as a Pleistocene Beringian refugium.
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HAOKIJIA/IbI CTYIEHTOB, ACITUPAHTOB U MOJIOAbIX YYEHBIX
BUOJIOI'NA PA3BUTHA
YCTHAIE JIOKJIA/IBI

Regenerative potential of scyphistoma cell layers in Aurelia aurita (Linnaeus, 1758)
Selezeneva P.*, Kosevich I.

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

Scyphozoa (Cnidaria) have a complex life cycle, which in most species includes a sessile polyp stage called a scyphistoma.
Aurelia aurita scyphistomae have high regenerative potential, but the cellular mechanisms underlying the whole-body
regeneration (WBR) from small body fragments remain poorly studied. Of particular interest is the question of the contribution
of different cell layers to this process. The aim of this study is to conduct a comparative analysis of the regenerative potential of
the epidermis and gastrodermis in 4. aurita scyphistomae and to evaluate the dynamics of cell proliferation in this process.

A clonal culture of A. aurita scyphistomae was used in this study. The tissue layers — epidermis and gastrodermis —
were separated mechanically, followed by cultivation of the isolated fragments in filtered artificial seawater at a temperature of
16-18 °C. Regeneration was observed for 10-15 days using a stereomicroscope. To study the anatomy and ultrastructure of
regenerants, semi-thin and ultrathin sections were prepared. To assess cell dynamics at different time points, EQU (5-ethynyl-2'-
deoxyuridine) labeling was used, followed by detection using a “click” reaction and confocal microscopy.

Based on the results of this work, the following conclusions were drawn:

1. It has been shown that only fragments containing the epidermal layer of cells are capable of polyp WBR. The epidermis
is an indispensable and sufficient source of cells for the reorganization of the axial structure and the formation of a new organism.

2. The gastrodermal layer of cells does not exhibit regenerative potential. In the absence of the epidermis, the gastrodermis
collapses, forming a compact ball, but does not give rise to new structures. Gradually, the gastrodermal fragment degenerates.

3. The complete cycle of regeneration of the epidermal fragment, ending with the formation of a scyphistoma with
tentacles and a mouth opening, takes 10—15 days.

4. Preliminary data indicates the presence of a wave of cell proliferation in regenerating epidermal tissues.

5. Amoeboid cells found in mesoglea probably do not play an essential role in the WBR.

The results obtained demonstrate the key role of the epidermal layer as the organizing center of regeneration in 4. aurita
scyphistomae. The gastodermis apparently plays a supporting role and is not capable of independent regeneration. The data
obtained provide a basis for further research of the molecular mechanisms regulating the process of WBR from the epidermis.

The study was conducted under the state assignment of Lomonosov Moscow State University Ne 1025031900094-4-
1.6.12-1.6.12.
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AHaJN3 aKTUBHOCTH cUTHAJBHOTO yTH MAPK u 3xkcnipeccuu rena sprouty B paHHeM JMYMHOYHOM
Pa3BUTHU HepeuaHOH nmoauxeTsl Alitta virens

bPunuuenxo E.C.* Kosuwn B.B.

Cankr-IlerepOyprekuii rocyrapcTBeHHBIN YHIUBEPCHUTET, Kadenpa smOpronorun, Cankr-IlerepOypr
* e-mail: st128980@student.spbu.ru

OBOJIIOLIMOHHO KOHCEPBAaTUBHBIM cHurHanbHbll myTh MAPK/ERK perymumpyer KkitodeBble MpOIECCH OHTOTCHE3a,
BKJIOYAsi OCEBOE MAaTTEPHUPOBAHUE, HEHPATIbHYI0 HHAYKIMIO, MUTPALMIO KJIETOK. Ero akTHBHOCTH KOHTPOJIMPYETCS CIIOKHOM
MHOTOYPOBHEBOH CHCTEMOMH, Ba)KHBIM KOMIIOHEHTOM KOTOpPOW SIBIsSETCA OEIOK-aHTaroHMCT Sprouty. J[ms MO3BOHOYHBIX U
HEKOTOPBIX OECIIO3BOHOYHBIX OINKCaHa KOJIOKAJIM3alMs W peryistopHas cBs3b akTuBHocTH FGF/MAPK-curnanmunara u
9KCIIPECCHH Sprouty, ONHAKO S BBLIBICHHS OOIIMX ABOJIOLNHOHHBIX 3aKOHOMepHOCTed (yHKimnoHupoBanuss MAPK B
nporeccax pa3BUTHSA KPUTHIECKH BXXHBIMU SBILIFOTCS] aHAJIOTHYHBIE aHHBIC UL IpeicTaBuTenel Spiralia.

Lenpro maHHO# pabOTHI SBILETCS MCCICIOBAHNE TATTEPHOB AKTUBHOCTH CUTHaIBHOTO IyTd MAPK 1 skcnipeccun rena
Sprouty B pa3BUTHU NOJIMXETHI A. virens Ha CTausIX OT MPOTPOXOQOPHI A0 MO3IHEH TPOXO(OPHI.

C nomosio Merona WMISH MBI rcciieioBasm 3KCIIPECCHIO TeHa sprouty, a Takxke BhIIBIIIN akTHBHY0 (popmy ERK Ha
UICHTUYHBIX CTAAMAX C IPUMEHEHHEM HMMYHOIIMTOXUMHYECKOTO aHAIH3A.

Dkcmpeccust sprouty Obula OOHAapY)KEHa TOJBKO B 3KTOJACPMAIbHBIX KIeTKax. B rumocdepe y mporpoxodop
OuaTepabHO-CUMMETPHYHBIE JOMEHBI SKCIPECCUH B BHIE KOPOTKHX MOJOC OBUTM COCPEJIOTOYEHBI M0 OOKaM OT 00JacTH
3aKphIBIIETOCs Osactornopa. Ha Gomee mo3aHuX craansax MOSBISUINCHE MHOXKECTBEHHBIE Pa3pO3HEHHBIE JOMEHBI SKCIPECCUH B
KayJ0-JIaTepaIbHBIX 001aCTAX 3KTOAEPMBI THIIOC(EPHI, UMEOIIHE MPU3HAKH MeTaMepHOi oprann3anyi. C MOMEHTA MOSBICHUS
cToMO/ieyMa 10 OOKaM W K3aJu OT HEro JdKcmpeccus HaOiojanack B Hedposkronmepme tpoxodop. Ilpu atom B obmactu
CPEAMHHOMW JINHHUN TeJa Sprouty He SKCIPECCHPOBANICS. Y MO3IHUX TPoXo(dop SKCIpeccHs ncyesana Ha JaTepaabHbIX CTOPOHAX
rurnocgepsl. Taxke MbI HAOMIOAATH KCIIPECCHIO B SKTOZEPME 3MHC(EpPBI, OT paHHEH 10 MO3THEH TpoXO]OpHI.

AxtuBHOCcTh MAPK rnaBHbIM 00pa3oM HaOmronanach B KJIETKaX 3KTOJAEPMBI, JEMOHCTPUPYS CXOACTBO C MATTEPHOM
akcnpeccuu sprouty. 1o mpeaBapuTeIbHBIM JJaHHBIM, SKCIIpeccHs fgfi2 n fgf8 uMeeT CXOAHbIE MATTEPHBI C AKCIPEccHeil reHa
sprouty u aktuBHOcThl0O MAPK, a skcnpeccust fgfA cocpemoroueHa B 00NacTAX OTCYTCTBHS OSKCIPECCHH Sprouty B
HEUPOIKTOEPME.

[IpencTaBneHHble JaHHBIE YKa3blBAlOT Ha BO3MOXKHOE COBMECTHOE MACHCTBHE M B3aMMHYIO DPETYISILHIO MEXIY
curHainpHbeIM KackanoM MAPK u komnonenramu FGF mytu, Bkitouas sprouty, y A. virens, ¥ MIO3BOJISIIOT NPEANON0KUTh UX
ydJacTHe B TIpOIieccax CErMEHTAIM! U B MEAHO-IaTepalIbHOM ITaTTePHUPOBAHUN HEHPOIKTOAEPMBI.

Paboma evinonnena npu noodepaicke epanma PH®D Ne 23-74-10046 na 6aze MBEC CIIoI'Y, PL] PMuKT CII6I'Y u PL]
MM CIIory.

Analysis of MAPK signaling activity and sprouty gene expression during early larval development in the
nereid polychaete Alitta virens

Bilichenko E.*, Kozin V.

Saint Petersburg State University, Department of Embryology, Saint Petersburg
* e-mail: st128980@student.spbu.ru

The evolutionarily conserved MAPK/ERK pathway is a key developmental regulator. Its relationship with the Sprouty antagonist
is well-documented in vertebrates but not in Spiralia. We investigated MAPK activity and sprouty expression in the polychaete
Alitta virens, revealing their coordinated dynamics and suggesting a role in segmentation and mediolateral neuroectoderm
patterning.
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Interaction of FGF and Wnt pathways in posterior regeneration of Alitta virens
Shalaeva A.* Melanina V., Kozin V.

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

The restoration of axial identities is crucial for successful regeneration. In bilaterians, three axes are restored following
amputation: anteroposterior, dorsoventral and mediolateral. Each of them has specific regulator(s) among signaling pathways
that control axial properties; however, their precise interactions remain one of the main questions of regenerative biology. A key
player of the anteroposterior axis polarization is Wnt signaling. High Wnt activity leads to the formation of the posterior end of
the body. Another player of restorative processes is the Fibroblast growth factor (FGF) pathway. In vertebrates, FGFs are also
expressed in the posterior end and they provide posterior identity as well as drive segmentation process. Amputation induces an
early activation of this pathway in both vertebrates and invertebrates, which can be an indicator of its involvement in the axial
restoration. In our study we explored possible interaction of the Wnt and FGF in the posterior regeneration of Alitta virens. We
used pharmacological modulators of these pathways: SU5402 for FGF inhibition, iCRT for Wnt inhibition, and 1-azakenpaullone
for Wnt hyperactivation. We performed whole mount in situ hybridization for several candidate target genes to identify possible
interaction between these pathways.

Expression of FGF pathway ligands (4vi-fgf8/17/18 and Avi-fgf4) and antagonists (Avi-spry, Avi-spred, Avi-dusp) was
detected at 4 hours post-amputation (hpa) onwards in the wound epithelium, nerve cord, longitudinal muscles, and later in the
blastema. Modulation of Wnt signaling from 0 to 1 day post-amputation (dpa), when axes are being restored, did not significantly
alter the early expression of Avi-spry and Avi-spred. However, Avi-fgf4 expression shifted to mesodermal cells around the gut
upon Wnt inhibition, suggesting a regulatory interaction. Modulation of Wnt signaling affected expression domains of Avi-cdx
which is a conserved target gene of this pathway. Inhibition of Wnt led to the decreased Avi-cdx expression in the posterior end
of the gut, while hyperactivation extended the intestinal expression domain anteriorly. Prolonged Wnt modulation limited
regeneration to the pygidium restoration, blocking further morphogenesis.

Taken together, our results demonstrate that Wnt signaling is crucial for establishing posterior identity and segment
addition during regeneration in 4. virens. The early expression patterns of FGF components are largely independent of early Wnt
modulation, indicating that the potential crosstalk between these pathways likely occurs later, influencing the specification and
differentiation of tissues.

This work was funded by the Russian Science Foundation grant Ne 23-74-10046.
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Teno moMHHUT Beé: Ikcnpeccusi Hox-reHoB npu perenepanun Pygospio elegans
Kosnosea A.M."* Cmapynosa 3.1.°, Cmapynos B.B."?, Hoeuxosa E.JI.°

! Cankr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET, Kaempa 300/10THH Oecro3BoH0HBIX, CanKT-IleTepOypr
2 Cankr-IleTepOyprekuii roCyIapCTBEHHBIN YHUBEPCHTET, Kadenpa smOpuonorun, Cankr-IletepOypr
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Hox-reHsl — 3BOMIOIMOHHO KOHCEPBAaTHBHASI TPYIIA T€HOB, yYacTBYIOIIAs B CHEHU(HUKALINN TIEpeIHE-3aIHEH OCH Tena
B SMOpHOHATRHOM pa3BuTHH Bilateria. Y arHenn 5Ta QyHKIHS TPOSBISIETCS IPH TOCTPOCHUHN IMIYNHOK, B TeIe KOTOphIx Hox-
TeHBI KCIIPECCUPYIOTCSl B COOTBETCTBUH C TPaBHIaMH MPOCTPaHCTBEHHOW KOJUTMHEapHOCTH. B nmoctnapBanbshblii neprox Hox-
TeHbl AHHENHUJl COXPAHSIIOT TPAHCKPUININOHHYIO AaKTUBHOCTh M CIIOCOOHBI M3MEHATh MATTEPH OSKCIPECCHM B OTBET Ha
noBpexaeHne. Tak, HA TOMOHOMHO CETMEHTHPOBAaHHOHN Hepeune Allita virens IpogeMOHCTPUPOBAHO, YTO HAa PA3HBIX dTaMax
3aJHel pereHepanuy rpagueHTsl Hox-skcnpeccun nepecTpanBaroTcs B COOTBETCTBUM ¢ HOBbIMH nponopuusimu (Novikova et
al., 2013). Ha rereponomHuo cermenrupoBanHoii Capitella teleta mepecTpoliKy NpU pereHepaly MMOoKa3aHbl TOJIBKO JUIS TPeX
TeHOB, B HOpME DJKCIIpeccHpyromuxcsi B moctiaapBanbHoM Tene (de Jong and Seaver, 2016). Obe aHHenWAsl yMEIOT
BOCCTAHABJIMBATh TOJILKO 33 JHIOI0 YacTh Tena. Llenp Hamed paboThl — MpoaHaIM3UpOBaTh AMHAMUKY dKcrpeccun Hox reHoB
IpU pereHepaluy MepeHero OTeNa Tea, a TaKXkKe MPOSICHUTH OOIINe 3aKOHOMEPHOCTH MX HOBEJACHHS MPU PeHapaTUBHOM
pereHepanyy aHHEIH],

OOBeKT Hamero wuccienoBaHus Pygospio elegans — TETEPOHOMHO CETMEHTHPOBAaHHAs aHHENWAA, ObBICTPO
pereHepupyonias Kak 3aJHUi, Tak U NepeIHUN KOHLBI Tena. IIpu 3ToM, pu nepenHel pereHepanuu 4epBb €IMHOBPEMEHHO
BOCCTAHABIJIMBAET I'OJIOBY | 12, HO-BHINMOMY, JTAPBATBHBIX O MIPOUCX0XKICHUIO IPYJHBIX CETMEHTOB.

Hawmu 6pum k10HUpOBaHE TeHHI Pele-Hox 1, Pele-Hox4, Pele-Hox5, Pele-Lox5, Pele-Hox7, Pele-Lox4, Pele-Lox2, Pele-
Post2. YacTb naTTEpHOB MBI BU3YaIU3UPOBAJIM METO/IOM in situ rTHOpUAN3AIMK Ha MHTAKTHBIX YEPBSIX M HA PEreHepUPYIOINX
oco0six. [{ns renoB Pele-Hox4, Pele-Hox7, Pele-Lox4, Pele-Lox2 Mbl OKa3ajH, 4TO B HOPME OHH JKCIPECCUPYIOTCS KaK B
TPyJHOM OT/EINE, TaK U B OPIOIIHBIX, TOCTJIAPBANIBHBIX CErMEHTaX. DKcipecchs reHa Pele-Hox ] BBISBISETCS TOIBKO B TPYAHBIX
cermenTtax. [Ipu 3TOM B Xoje mepefHed pereHepauuu reusl Pele-Hoxl, Pele-Hox7, Pele-Lox4, Pele-Lox2 aKTHBHPYIOTCS
KOJUIMHEApHO INepeiHe-3aJHel OCH Tella, YTO MOXKET SIBJIATHCS OTPaKEHHEM JIApBAILHOTO MAaTTepHa B TPYAHBIX cerMeHTax. B
XOJIe 3aJHCH pereHepany Mbl BU3YAIH3HPOBAIH aKTHBAIHIO TeHOB Pele-Hox7, Pele-Lox4, Pele-Lox2.

Panee 6b110 TOKa3aHo, uTO Pele-Post2 He y4acTByeT B iepeHel perenepanuu P. elegans, HO €ro SKCIIPECCHS BOZHUKAET
yKe Ha paHHMX dTarax 3aJHero BOCCTAaHOBHUTENILHOTO MPOLiecca, MapKUpys HOBBIHM KOHeI] Tena (HeoIyOIMKOBaHHbIC JaHHbIE).
B 1oBeHnNbHBIX 4epBsx Pele-Post2 s3xcnpeccupyercs B BUJIE 3aJHe-TIEPEIHEro rpaIneHTa U He 3aX0UT B IPYJHbIE OTAEIBI.

Msl npearnonaraeM, 4To B XOJA€ PETCHEpAllMH TPYAHBIX, JAPBAJIBHBIX IO MPOHCXOXKIEHHIO, CETMEHTOB, HoX T'€HBI
MOBTOPSIIOT CBOH JapBajibHBIA maTTepH. [lpM pereHepanuu 3aJHEro KOHIA Tejla TEHbl AaKTUBUPYIOTCS WHa4ye W,
MPEANOI0KUTEIbHO, YaCThb M3 HUX YYacTBYeT B IEPECTPOIKE MO3MLUHOHHOW WH(QOpMAIMU B CBS3M C H3MEHUBIIHUMUCS
MPOTIOPIUSAMH Tea.

Paboma svinonnena na obopyoosanuu LIKII « Taxcony 3UH PAH 6 pamkax memvl eoczadanus Ne 125012800894-6.

The body keeps the score: Hox gene expression during regeneration of the annelid Pygospio elegans
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We investigate Hox-gene expression during regeneration in Pygospio elegans, an annelid with heteronomous
segmentation, capable of rapidly restoring both body ends. Cloned Hox genes are activated in a segment-specific manner: anterior
regeneration re-establishes a larval-like, spatially collinear pattern, whereas posterior regeneration induces distinct Hox responses,
suggesting roles in positional information resetting.
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Kanonnyeckuii Wnt-curHaJuHr KOHTpoJupyeT Mop¢oreHes TyJOBHIIA Y MOJUXET € Pa3JIHYHBIMH THIAMU
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Kanonnueckniit Wnt CHUTHaJBHBIM Kackaja SBISIETCS OJHUM M3 KIIOYEBBIX PETyJSTOPOB PaHHETO pa3BHTHS
MHOTOKIICTOYHBIX XHBOTHBIX. B Xome ApoOnieHust 3a cueT akTUBHOCTH cWnt MPOUCXOAUT MATTEPHUPOBAHUE AHUMAIBHO-
BEreTaTUBHOM OCH U, KaK CIIE/ICTBUE, pa3METKa 3apO/IbILIEBBIX JINCTKOB. B Oonee nozaHeM pa3Butun Wnt yuacTByeT B pa3MeTKe
nepenHe-3aJHEH OCH Tena, 3ajaBasi KJIETKaM «3aJHIO» WAEHTHYHOCTh. Kpome Toro, Wnt cHUrHaJMHI ONOCPENOBaHO
peryJmpyer pa3MeTKy J0pCO-BEHTPAIbHON OCH KaK Yy MO3BOHOYHBIX, TAK U Y OECIIO3BOHOYHBIX KHUBOTHBIX.

Jiist Gosiee TOUHON WHTEPIIPETALUK 3BOJIIOIMHU [IAHOB CTPOCHUSI TeJa )KUBOTHBIX HEOOXOAUMO H3ydYaTh MEXaHH3MBI
pasButus (B yacTHOCTH Wnt CUTHAJIMHT) Ha IMPOKOM Kpyre 00bekToB. OHON M3 HETOCTATOYHO N3yUYEHHBIX IPYIIIT )KUBOTHBIX
SIBJISIIOTCS aHHENUABL. [Ipr 9TOM aHHENH/Ibl IEMOHCTPUPYIOT OOJIBIIOE Pa3HOOOpa3Ne XapaKTEePOB Pa3BUTHS: OTIMYAFOTCS THUIIBI
JPOOJICHHUS, TUIBI TACTPYJISALUK U JPYTHE IPHU3HAKH.

Llens naHHOM pabOTHI 3aKOYacTCss B W3y4eHUH posid Wnt CHUTHAIMHra B XOJ€ TacTPY/IALUH Yy aAHHENIUA C
OTJIMYAIOIIUMUCS TUIIAMK pa3BuTus. [yis maHHOW paboThl OBUTO BBIOpaHO 2 BHIa OeloMOpckux monuxetr: Alitta virens
(racTpymamus myTeM smubOonuu, runocdepa Oompme smmchepsl) U Ophelia limacina (TacTpymanus MyTeM WHBardHAILINH,
runocdepa JTHYUHKH 339aTOYHAs, MEHbIIE dnucepsl). MaHUMYISMUNA ¢ YPOBHEM aKTUBHOCTH Wnt CHTHAJIHMHTa POBOIUIUCH
C UCIOJIb30BaHNEM (apMaKOJIOrHYECKUX MOAYJISTOPOB (KaK MOJ0KUTEIBHBIX, TAK U OTPHLIATEIIBHBIX).

Moaymsitus Wnt B IEpHOA TacTpy SIKS M Havalna JTUYMHOYHOTO pasutust y O. l[imacina NPUBOIAUT K U3MEHEHUIO
MOPQOJIOTHH TYJIOBHUINA JIMYUHKHA: TPH TOJABICHHU MPOUCXOAUT HEOONBINOE BBITSDKCHHE TUIOC(Epbl, TOrAa Kak MpH
TUIIEPaKTHBAMM 3HAYUTEIbHO pEAyLUpPYETCsl €€ BEHTpaJbHas IOBEPXHOCTh. [IpuM 3TOM JoOpcokayaanbHO oOpasyercs
CKOIUIEHHE KJIETOK, OTCYTCTBYIOIEEe Y HOPMAaJIbHBIX JINYMHOK. Pa3ienenue Ha snucdepy u runocdepy coxpausiercs. Y A. virens
TUIEPAKTUBAIMS MPUBOJIUT K HAPYUICHHIO KIETOYHBIX MHIPAIUN C JOPCAIBHON CTOPOHBI 3apOjblilla HA BEHTPAIbHYIO, B
pe3yJbTare uero Hapymaercs Mopgorenes runocdepbl 1 He GOPMUPYIOTCS aKCHANIBHBIE CTPYKTYPBI Tella (BeHTpasIbHas HEpBHAS
L[eTI0YKa, OCeBasi MycKyJiaTypa u 1p). Kak ciescTBue, NpoUCX0IUT MOTEPsi CErMEHTALMHU, YTO TOTIOJIHUTEIBHO NOATBEPKIAeTCs
IKCIPECCHEN Pa3IMIHBIX MOJIEKYISIPHBIX MapKepoB (engrailed, twist). llonasnenne Wnt, kak u 'y O. limacina, IPUBOIUT K MEHEE
CEepPBhE3HBIM HAPYILICHUSIM.

[Tpu cpaBHEHMHM OTBETa HAa MOAYJISIIMIO 3aMETHO, YTO, HECMOTpPSI Ha OTJIMYAIOIIUECS THUIBI Pa3BUTHUs ABYX BHJIOB
MOJINXET, HapymaeTcs (GOpMHUPOBaHUE BEHTPAIbHOI cTOPOHBI Tuniocdepbl. TakuM 00pa3oM, IOMUMO paHee MOKa3aHHON poiu
B NATTEPHUPOBAHUH MEpeIHe-3aHel ocH, Wnt CUTHAIUHT Y aHHEJIU/I IPOSIBIISIET MOJIIPU30BAHHYIO aKTUBHOCTD BJIOJIb JOPCO-
BEHTPAJILHOW OCH. BeposiTHO, 3TO CBSI3aHO C PETyJsAlUMedl pocTa JOPCAIBHBIX TEPPUTOPUN, KOTOpas oOecreynuBaeT
aCUMMETpUYHOE cMelleHne Oiactonopa. Takol XapakTep akTHBHOCTH Wnt CXOJIeH C pe3ysbTaTaMH, IOJIyYeHHBIMH Ha
Opaxuornoaax U MOXKeT OOBSICHUTD PEryJIIHI0 MOp(OreHe3a TyJIOBHUINA Y MEPBUYHOPOTHIX )KUBOTHBIX.

Paboma evinonnena npu noooepoicke epanma PH® Ne 23-74-10046 na 6aze MBC CIIoI'Y, BEC MI'Y, PI] PMuKT
Clior'y u PL{ MM CIIoT'Y.

cWnt controls trunk formation during gastrulation of annelids with different modes of development

Kairov A."°* Kozin V.!
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Canonical Wnt signaling is one of the major regulators of metazoan development controlling axis specification. We assess
cWnt function during gastrulation of two annelids with distinct developmental modes: Alitta virens and Ophelia limacina. Our
results revealed a similar role of Wnt in hyposphere formation and blastopore closure in both species.
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IlepcieKTHBHBIE MOHCTPBI: AHOMAJIMU pereHepauun y Pygospio elegans (Annelida)
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CrnocoGHOCTh K penapaTHBHON pereHepanur — OIHO W3 (yHAAMEHTAIbHBIX CBOMCTB MHOTOKJIETOYHBIX OPTaHM3MOB.
AnHenuzpl, 001a1as BRICOKOH CHOCOOHOCTHIO K BOCCTAHOBIICHHUIO, SIBIIIIOTCS BAXXHBIMU 00BEKTaMH [T H3yUYECHNUS PEreHepanu
(Bely, 2006). Pygospio elegans ciocoOCH pereHepHpOBaTh KaK MEPEIHUN, TaK U 3aJHUH KOHEI] Tea JJaXKe U3 OUCHb KOPOTKUX
¢parmenros (Manukosa, ILmrom, 1980). OxHuM U3 3aIIUTHEIX MEXaHU3MOB, OTPAHUYHUBAIOIIIX Pa3BUTHE OIIHOOK pereHepaIiu
y P. elegans, sBnsetrcsa ¢pparmenrannsa. OQHAKO B PEIKUX CIy4asX W B IIPUPOJE, U B 1a00OPaTOPHOH KyIbType BCTPEUAOTCS
pe3ysbTaThl aHOMaJIbHOW pereHepanuy — CBOEOOpa3HbIE «IIEPCHEKTUBHBIE MOHCTPBIY, HAIIPUMEp, ABYXI'OJIOBBIE 0COOM MM
YEepPBH C CErMEHTUPOBAaHHBIMU OOKOBBIMH BBIPOCTaMH. OTH ()OPMBI TNPEICTABISAIOT HEHHOCTh KaK MOJCIHM AJIsl aHaIu3a
OTKJIOHEHHWH B pereHeparud. Llenpro Hamieil paboThl OBLT aHATN3 pereHEepaIllOHHBIX IOTeHIUH P. elegans, MIPUBOIAINX K
(hopMHPOBAHUIO KaK HOPMAIIBHBIX, TAaK U HEOOBIYHBIX MOP(OTHIIOB.

MbI npoBenu TpU CepUM SKCIEPHUMEHTOB. Bo-TMEpBBIX, IKCIIEPUMEHT 10 OLIEHKE MHHUMAaIbHOrO (parMeHTa Tena,
CIOCOOHOTO K HOpMaJIbHOH pereHepanuu. Bo BTOpoii cepun SKCIEpUMEHTOB y YepBel yAasuIi 1o 3—4 mapanofuy U3 pa3HbIX
OTZEJIOB TeJla C OJHOBPEMEHHBIM ITOBPEKACHHEM KHIIKH. B TpeTbeM THIIE 3KCIIEPUMEHTOB MBI OLIEHHBAIN BO3MOXHOCTH
HOPMAaJIbHOM pereHepanuu Mpy pa3pe3aHuu 4YepBsi B paiioHe TIOTKH. Paspessl BbimonHsg no rpanune 1/2, 2/3, 3/4, 4/5, 5/6
CETMEHTOB H Cpa3y 3a pocToMuyMoM. Ha 7-# 1eHp OLleHHBaJIN BEKMBAEMOCTb, ()parMEHTALNIO 1 aHOMAJIHH.

Ynanock mokasaTh, YTO MUHUMAIBHBIM (pparMeHToM P. elegans, cCHOCOOHBIM K HOPMaJIbHOI pEeTeHEpaliH, SBISCTCS
OAWH CETMCHT, IpU 3TOM HaI/mqueﬁ BBI)KHMBA€MOCTBIO O6HaﬂaIOT CECTMCHTBI, BBIPC3aHHBIC W3 CCPECAHMHBLI I'PYAHOTO HIH
TYJOBHUIIHOTO OTHEJIOB Tella. B SkcHepyMeHTaXx ¢ MOBPEXKICHHWEM MapanoAuil OOJBIIMHCTBO 4YepBed HOPMalbHO
perenepupoBaid, HO B 20 % ciaydaeB (pOpPMHUPOBAINCEH JIATEPATBHBIC BHIPOCTHI ¢ (DYHKIIMOHAIBEHON TOJIOBOH (€CiH Maparonuu
OBUTM OTpE3aHbl Yy CErMEHTOB M3 CEpelHBbl I'PyAHOro otaena). [Ipu paspe3aHun depBs B 00JacTH TJIOTKH (DparMeHTHI
OCTaBAJIMCh JKU3HECTIOCOOHBIMH, HO OT/EJbHAs r0JOBa MM TOJIOBA C OJHUM-IBYMSI CEIMEHTaMH HE IOKa3ald CIOCOOHOCTH
BOCCTAHABIIMBATh 33 JHUH KOHEI Tea.

Takum oOpazom, P. elegans o00nafaeT BBICOKUMH pPEr€HEPATUBHBIMH BO3MOXKHOCTSIMH, BKJIIOYas CIIOCOOHOCTB
BOCCTAaHABJIMBATh TEJO W3 MUHHUMAaJbHBIX (parmMeHTOB (1 cermMeHT) M (OPMHUPOBATH YCTOMYMBBIE BapHaHThl aHOMAJIBLHOI
perenepanmu. Takue «IEpCIEKTHBHBIE MOHCTPB» — JBYXI'OJIOBBIE OCOOM M CTPYKTYphl C JOIOJHHUTEIbHBIMH
CeTMEHTHPOBAaHHBIMU BBIPOCTAMH — DPACIIUPSIOT NPEACTABICHUS O BapHAaTUBHOCTH PETCHEPAIIMOHHBIX IIPOLECCOB M
MOAYEPKUBAIOT LIEHHOCTh P. elegans xak MOJeNH 1JIs TAIbHEHILIEro U3y4YEeHUs] MEXaHU3MOB PEreHepalny U UX HapyLIeHHUH.

Paboma evinoanena na obopyoosanuu LJKII « Taxcony 3UH PAH 6 pamxax mem eoczadanus 125012800894-6.

Hopeful monsters: regeneration anomalies in Pygospio elegans (Annelida)
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Pygospio elegans demonstrates remarkable regenerative abilities, including full regeneration from a single segment.
However, rare cases of abnormal regeneration — such as two-headed worms and lateral outgrowths — occur in both natural and
laboratory settings. These “hopeful monsters” offer valuable insights and make P. elegans a useful model for studying plasticity
and abnormalities of regeneration.
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Modifications of segmental patterning in spiralian development
Matveicheva E."*, Kulakova M.?, Aparina M.!, Ivashkin E.’, Voronezskaya E3

! Severtsov Institute of Ecology and Evolution RAS, Laboratory of Systematics and Evolution of Parasites, Moscow

2 Saint Petersburg State University, Saint Petersburg

3 Koltzov Institute of Developmental Biology RAS, Laboratory of Comparative and Developmental Physiology, Moscow
* e-mail: matveich_eva@hotmail.com

Formation of a segmented body plan is considered a common and ancestral feature of Annelida and is debated as a trait
of the last common ancestor of Spiralia. However, simplified or partially lost segmentation occurs in many annelid groups, and
several non-segmented Spiralian taxa show animals with metameric traits. This makes studies of segmental patterning
mechanisms in such animals especially valuable for EvoDevo reconstructions. In Annelida, segmentation is closely linked to the
posterior growth zone (PGZ), a region of highly proliferative cells that adds new segments. Evolutionary trends toward
miniaturization or body plan simplification may lead to the loss or reorganization of the PGZ. Canonical and conserved regulators
of segmentation include major developmental signaling pathways such as Hedgehog (Hh) and Wnt. Here, we examine the
expression of key components of the H/ and Wnt pathways in two model species. The annelid Dimorphilus gyrociliatus shows
pedomorphic features and a partial loss of segmentation. Its regenerative abilities are absent, although this remains insufficiently
studied. Gastropods such as Lymnaea stagnalis lack described segmental organization, defined growth zones, and regenerative
capacity.

In D. gyrociliatus, neither of the two hedgehog paralogs (DgHhl, DgHh2) shows a segmental expression pattern at all
stages of development, in contrast to many other annelids. Nonetheless, the Hh pathway effector DgGli4 displays a repeated
lateral expression pattern on a late trochophore stage. This pattern correlates with the organization of several structures within
the body segments. For example, elements of the muscular system do not match segment boundaries, while the central nervous
system shows a partial loss of segmental organization medially. Even so, it retains metameric features in peripheral regions of
the nervous system and in the protonephridia.

In L. stagnalis, we found no metameric expression of core Hh pathway components (LsHh, LsPtch, LsSmo) at all stages
of development. Interestingly, early neurogenic zones in the foot show repeated spatial organization on a late trochophore stage.
Moreover, LsWnt4 exhibits reiterated expression within these neurogenic regions on the same stage of development, which
suggests that metameric regulatory cues may persist during neural development.

Our data reveals modifications in the deployment of conserved segmentation pathways in spiralian development. In a
simplified annelid, we observe dissociation between the expression of upstream Hh ligands and their effector, alongside a mosaic
of segmental features in different organ systems. In a non-segmented mollusk, we find no evidence of metameric Hh signaling
but identify a reiterated Wnt expression pattern associated with modular neurogenic zones. These findings suggest that elements
of segmental or modular patterning may be retained or redeployed in specific developmental contexts even when overt
segmentation is lost. This work provides a basis for further investigation into the evolutionary dissociation of signaling pathways
and its morphological outcomes in Spiralia.

This study was supported by the RSF Ne 22-14-00375. The research was done using the equipment of the Core Centrum
of the IDB RAS.
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Tpexurnas komoka (Gasterosteus aculeatus) siBIs€TCS HOMYJISIPHBIM MOJICJIBHBIM 00BEKTOM IS PA3IUYHBIX
Omosornueckux ncciegoBanmii. HecMoTpst Ha 60JIBIIOE KOTIYECTBO paboT, HOCBAICHHBIX OHOJIOTHH 0ETIOMOPCKON KOJIOIIKH
(Lajus et al., 2021), mogpoOHBIe HccIe0BaHN HHANBUIYAJIHHOTO Pa3BUTHA 3apOIbIIICH 1 TMIUHOK ATOTO BH/A TPAKTHYECKHI
He MPoBOAMINCH. L{enblo paboThl OBUTO 0XapaKTepU30BaTh Pa3BUTHE DHTOAEPMAIBHBIX IPOU3BOIHBIX G. aculeatus: snuTenus
KHAIIKH, TUIEBAPUTENBHBIX XKelle3, IIIaBaTeIbHOTO IMy3bIps 1 muToBHAHOH enessl (LK) B moctamOpuorenese G. aculeatus.

3apoabIny ObLUTH MOTYyYEHBI B PE3yNIbTaTe HCKYCCTBEHHOTO OIIONOTBOPEHHMS Ha yIeOHO-Hay4qHOH 6a3e «bernomopckas»
B 2024 ronmy. Mkpa pa3BuBanach npu Temneparype 19 °C. [Ins aHecTe3uu JUUMHOK UCHOJIB30BAIM JUAOKaWH. MaTepuan
¢ukcupoBany xunkocteio bysna. CepuiiHble mapaduHOBBIE Cpe3bl TOJMIMHOW 6 MKM OBUIM OKpalleHbl TeMaTOKCHIIMHOM
Kapauuu u s03uHO0M.

K Momenty BoutytuieHus (0 nHeil mocne BEUTYIIJICHHUS, ANIB) POT OTKPHIT. /111 G. aculeatus xapakTepHO paHHee MOSIBICHUE
JKEJTyIOUHBIX JKeJle3: KO JTHIO BBUIYIIJICHUSI OHH yiKe oOpa3oBanuch. [1o aTomy npusHaky G. aculeatus MOKHO OTHECTH K pbIOaMm,
KOTOpBIC BBUTYIIIAIOTCS HA MIPOJBUHYTOH cTaguu pa3Butus (precocial) (Rennestad et al., 2013). B nepexnneii n 3agneil kumke
BUJIHBI CKJIaJKU. KHIIEUHNK OTKpBIBAaeTCS B KOPOTKYIO Ki1oaky. K O AmB B medeHN MMEIOTCS 3all0JHEHHBIE KPOBBIO COCYIBI.
[leyeHb BBITSIAUT «aXXYPHOW», MOCKOJIBKY €€ KJIETKM HMMEIOT JIMIHMIHBIE BaKyOJId, BCJIEICTBHE AaKTUBHOTO YCBOCHHS
COZIEPXKABIIMXCS B SIMLE JKUPOB. ONUTENUH KEITYHOIO My3blps YellyH4aTblii. B momkenynodHol jkenesze pa3iuuuMBbl
SHJIOKPHHHAS ¥ 9K30KPUHHAS YacTH.

CamMmble 3HaUMMBbIE U3MEHEHUS MPOUCXOMAT Ha 2—3 anB. CiaM3uCThIe KIETKU B POTOBOM MOJIOCTH, MUILEBOJE M KHIIKE
MOSIBIISIIOTCS Ha 2 A1B. BKycOBBIE MOYKH C OTKPBITHIME PELENITOPHBIMU IIOBEPXHOCTSAMHU BIIEpBbIe BCTpeuatoTcst Ha 2 nnB. Ha 3
JIB HAYMHAIOT NPOPE3aThCs TIIOTOYHbIE U YeTrocTHBIC 3y0bl. ComepKMMoe KHIIKY Ha 3 IIB yKa3bIBacT Ha HAYaJI0 aKTHBHOTO
NUTaHus. B KIeTkax SK30KpHUHHOM 4acTH MOKETy JOUHOMH *kKele3bl MOABIIIOTCS I'paHyJibl 3UMOreHa. B xoze pa3BUTHS CKIIaKU
00pa3yoTcsi 10 BCeH JUIMHE KHUIIKH; (OPMUPYETCsl KHUILEUHBIH KianmaH. AHYC M OTBEPCTHE BBIJEIUTEIBHOW CHUCTEMBI
OTAEIAIOTCS APYT OT Apyra. [naBaTenbHbIH My3bIph HAIONHACTCS Ta30M Ha 4 JIIB.

K 0 mnB mpucyTcTBYOT HamodHeHHBIe KoutonmoM ¢oiumkynsl K. Orn muddysno pacmomaratorcs B xabepHO
00J1acTH BOKPYT COCYJOB. DTO caMblii pactpoctpaneHHblii tun opranuzanuu LK y koctucteix pei6 (Tum 2). OxHako, y AByX
JUYMHOK €JMHUYHBIC (OJIHKYJIBI HAXOIWINCh Ha cTeHKe bulbus arteriosus — 3T0 MOXXET OBITH SKTONWEW WM BapHaHTOM
HopmansHO# oprarnm3anuu LK (Tun 3, Chanet, Meunier, 2014).

Takum obpasom, st G. aculeatus XapakTepHO paHHEE MOSBICHUE KETYIOYHBIX JKeJie3 H (PYHKIIMOHAIBHBIX (OJUTHKYIIOB
LK.

Aemopwt brazooapsm PL] CII6TY PMuKT u Xpomac.

Postembryonic development of endodermal organs in Gasterosteus aculeatus
Nadtochii E.'* Smirnova K.!, Kondakova E."?

! Saint Petersburg State University, Saint Petersburg
2 Saint Petersburg Branch of the FSBSI “VNIRO” (“GosNIORKH” named after L.S. Berg), Saint Petersburg
* e-mail: katya nadtochii@mail.ru

We studied the development of the digestive system and thyroid gland in larvae of Gasterosteus aculeatus histologically.
We observed the gastric glands and colloid-filled thyroid follicles at hatching. The diffuse thyroid gland locates in the branchial
region; however, the follicles can be also found on the wall of bulbus arteriosus.
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CpaBHUTeIbHAS] XapaKTePUCTHKA MOMYJISALMII Mpoandepupyomux KJIETOK H UX BKJIAa B MOAIep:KaHue
TKaHEBOI0 roMeocTas3a y rybox

3enenuna A.M."* Menvnuxos H.IL', Jlaspos AU’

! MockoBcKuii TocynapcTBeHHbIM yauBepcuteT uM. M.B. JlJoMoHOCOBa, Kadeapa KIeTouHo# GHOIOTHH U THCTONIOrHE, MocKBa
2 Benomopckas 6nonormueckas cranmus um. H.A. Ilepriosa
* e-mail: alex.neon.green@yandex.ru

Comatnueckue ctBonoble KieTku (CCK) SBISIOTCS KIIIOUEBBIM JIEMEHTOM IOJIEPKAHUS POCTa M (YHKIIMOHAIBHOCTH
TKaHel MHOTOKJIETOYHBIX )KUBOTHBIX, (POPMHPYS OCHOBY X JIOJITOBPEMEHHOTo romeocrasa. CoBpeMeHHBIE MTPEACTABICHUS O
cucremax CCK ocHOBaHBI IPeNMyYIIECTBEHHO Ha UCCIICIOBAaHUAX TO3BOHOYHBIX KUBOTHBIX. B TO ke BpeMs JaHHBIE 110 JPyTUM
rpyInaM >KUBOTHBIX CBUAETEILCTBYIOT O Oojiee IUPOKOM pa3HooOpasuu tunos opranusanun CCK, He ykiajgbiBaromemcs B
MOJIEJH, pa3paboTaHHbIE Ha MTO3BOHOYHBIX. Ha 3TOM (hoHE TyOKH, MPeacTaBIIOT 0COObIH HHTEPEC KaK 3BOJIIOIMOHHO PaHHSSA
JIMHAS MHOTOKIJICTOYHBIX JKHBOTHBIX. Te€M HEe MeHee, IpU OOJBIIOM TaKCOHOMHYECKOM W MOP(OJIIOTHIECKOM pa3HOOOpa3uu
ryook oprammsamms cucteM wux CCK wu, B wdacTHocTH, mnpoimdepanus HUX KICTOK OCTalTCsI (parMeHTapHO
OXapaKTepU30BaHHBIMH.

Henpro nanHOW paOOTHI ABISIECTCSA KaUeCTBCHHAS M KOJIHYCCTBEHHAS XapaKTEPUCTHKA MOIMYISIIHH TPOIU(PEPUPYIOMINX
KJICTOK B TKaHAX I'yOOK, OTHOCSIIMXCS K Pa3HBIM KJIACCaM M OTVIMYAOIIIXCS 110 TUITY OpTaHU3aINH Tela.

Marepwuai, cocTosinuii u3 ryook uetsipex BunoB — Halichondria panicea (Pallas, 1776), Leucosolenia creepae (Lavrov,
Ekimova, Schepetov, Koiniva & Ereskovsky 2023), Clathrina arnesenae (Rapp, 2006), Sycon karajakense (Breitfuss, 1897),
ObLT coOpaH B cyonmuTopanpHoi 30He Kannamakmickoro 3anmBa B paiione BBC MI'Y um. M.B. JlomoHOcoBa. CTpoeHHE TKaHEH
Y pa3HOOOpa3ue TUIIOB KJIETOK JJIsl K&KAOT0 BHIA OBUIO OIHMCAHO Ha TMCTOJIOTHYECKOM U YJIBTpacTpyKTypHOM ypoBHe (TOM,
C3OM). /launble uccienoBanus ObLIM NPOBEJCHBI AJISI JYYIIETO0 NOHUMaHHs MOP(OJIOTHH KIIETOK, MCCIENYyEeMbIX B TEKYyILIEH
pabore. [Ipommdepupyromue KIeTKH B S-(haze BBIABISLTH C MOMOINBI0 MedeHoro Hykieotuna EdAU, memsmmecs — 3a cuer
agTHTeN K hocopuarpoBaHHOMY THCTOHY H3 ¢ mocnenyromeli Bu3yann3anueil Ha KOHQOKAIEHOM JIa3ePHOM CKaHHPYIOIIEM
MHKpOcKore. PacrnpeseneHne KIETOK MO KIETOYHOMY LHKIY OLCHUBAJIM I10 HEKOBAJIEHTHOMY cBsisbiBaHuio JIHK-
HHTEpKAISATOpa HOIUAA IPOIHINS ¢ TIOMOIIBIO MPOTOYHOH UTO(IYOpUMETPHH.

B xone paboTsI OBLTO BBISICHEHO, YTO AJIS 4 BUAOB XapaKTepPHO MPUCYTCTBHE KIETOK mpenmymiectBeHHO B G1-¢dasze. [1o
pe3yIbTaTy UMMYHO(IYOPECICHTHOTO OKPAIIMBAHUS M MPOTOYHOU IHUTOPIyOPUMETPUH OBLIO OMpeneseHo, 4to B S-(hase
HaxomuTcst MeHee 15 % kierok (mpuseneHo st L. creepae), a B M-daze — menee 1 % (s L. creepae). Io cBoeit mopdosorun
EdU-nonoxutensHbIe KICTKH, ONPEISICHHBIE C IIOMOMIBI0 MMMYHO(MIFOOPECIIEHTHOTO OKpAIIUBAHMS, SIBITIOTCS B OCHOBHOM
XO0aHOLIUTAMH U 3TO, BUAUMO, XapaKTePHO JJIS BCEX KJIACCOB I'YOOK M HE 3aBHCHUT OT TUIIA OPTaHU3aIHNN BOJOHOCHOW CHCTEMBL.
Hwuskast 107151 KIETOK, 3aHATBIX JISJIEHHEM, CBUICTEIbCTBYET O MAJIOW JTUTENIbHOCTH M-(hasbl 1o cpaBHEHHIO ¢ APYruMH dazamu,
MEJICHHOM MPOXOKICHUU KIIETOYHOTO HUKIa U 00 OTCYTCTBHH «BOJH» TNPONH(Epandyd B WHTAKTHHIX TKaHAX. JlaHHBIE
pe3yIbTaThI MOKA3BIBAIOT, UTO TOACPKAHNE TOMEOCTa3a TKaHe! Y TYOOK OCYIIECTBISIOTCS OJlaroapst MOIYJIAIUSM aKTHBHBIX
COMAaTUYECKUX KJIETOK C MEJIJIEHHOUW Mporpeccuei KIeTouHOTo UKJIA.

Comparative characteristics of proliferating cell populations and their contribution to maintaining tissue
homeostasis in sponges

Zelenina A.'* Melnikov N.!, Lavrov A."?

! Lomonosov Moscow State University, Department of Cell Biology and Histology, Moscow
2 Lomonosov Moscow State University, N. A. Pertsov White Sea Biological Station
* e-mail: alex.neon.green@yandex.ru

We examined proliferating cells in four sponge species using microscopy and flow cytometry. In every species, choanocytes
were the primary dividing cells, independent of aquifer system type. Most cells remained in G1, with fewer than 15 % in S and
under 1 % in M, indicating slow cycling and choanocyte-driven proliferation overall.
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Key aspects of accurate normalization of RT-qPCR data in the phylum Porifera
Skorentseva K.'* Melnikov N.?3, Saidova A.*, Lavrov A.°

' Koltzov Institute of Developmental Biology RAS, Laboratory of Morphogenesis Evolution, Moscow
2 Lomonosov Moscow State University, N.A. Pertsov White Sea Biological Station

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

4 Shenzhen MSU-BIT University, Shenzhen

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

Quantitative real-time PCR (RT-qPCR) is a precise, sensitive, and widely used method to assess gene expression.
However, its application requires accurate normalization of the resulting data, especially when it comes to non-model species.
Studies on such organisms (for example, invertebrates) can be complicated by intraspecific and seasonal variability, limitations
in sample availability, challenges of laboratory maintenance, and other factors.

Sponges (phylum Porifera) are the sister group of Eumetazoa. They lack muscle and nervous tissues, yet possess highly
labile epithelia (choanoderm and pinacoderm) and represent a promising model in evolutionary developmental biology. Sponges
offer unique opportunities to investigate tissue homeostasis, intercellular communication in the absence of neurohumoral
regulation, and ultimately the origins of multicellularity.

In this study, we analyzed the expression stability of seven commonly used reference genes for RT-qPCR normalization:
ACTI, RPL134, GAPDH, HPRTI, RSP3A4, TBP, and LMNI responsible for key cellular metabolic processes. Stability was
assessed during an induced regeneration experiment in the calcareous marine sponge Leucosolenia corallorrhiza and further
validated in three additional species: Halisarca dujardinii, Ephydatia fluviatilis, and Lycopodina hypogea. These species were
selected to represent broad ecological and phylogenetic diversity spanning calcareous and demosponges, marine and freshwater
forms, filter feeders, and a carnivorous species.

To evaluate stability, we applied four widely used algorithms: geNorm, NormFinder, BestKeeper, and RefFinder. We
also tested how the choice of reference gene affects the quantification of RHOA, a key regulator of the actin cytoskeleton.

None of the genes tested showed universal stability in all species examined, underscoring the need for species-specific
validation. We further demonstrate that the use of multiple reference genes for normalization not only reduces variability but
also helps avoid misinterpretation of biologically meaningful processes. Together, these results provide a robust methodological
framework for future molecular studies of sponges, particularly those focused on regeneration, normal development, and
interactions with the environment.

This work was supported by RSF grants No. 23-74-10005 (research on Leucosolenia corallorrhiza and Halisarca
dujardinii) and No. 24-14-00452 (research on Ephydatia fluviatilis and Lycopodina hypogea).
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YuyacTue roMeo00KCHBIX reHOB Kjacca ANTP B pazsutun napanonuii y anneauanl Platynereis dumerilii
Tymaee A.@."*, Kynaxoea M.A.*

! Canxr-IleTepOyprekuii rocy1apCTBEHHBIM YHUBEPCHTET, Kadeapa 300II0THA OeCI03B0H0UHEIX, CankT-IleTepOypr
2 Cankr-IleTepOyprekuii TOCyIapCTBEHHBIN YHUBEPCHTET, Kadeapa sMmGpuonorun, Cankr-IletepOypr
* e-mail: battlix@yandex.ru

Crnoco0bl, NpH TMOMOLIM KOTOPBIX OWyaTepajbHbIE KMBOTHBIE (OPMHUPYIOT KOHEYHOCTH pa3sHOOOpa3HbI, KaK H
Mopdostorus 3Tux KoHeuHocTel. KaxkeTes, 9To y marsl T03BOHOYHOTO, HOTH HACEKOMOTO U MapaloAny aHHEIHIBI €CTh TOJIBKO
JBe OOIIME YepThl — BCE ATHU CTPYKTYpPhl BO3HUKAIOT BAOJb NMPOKCHMO-ANCTAIBHBIX OCEH Tena, ¥ BCE OHU IPOM3BOIHBIC
CErMEHTOB, a 3HAUUT SIBJISIOTCS CEPUHHBIMU roMojioramu (mapanoramu). ECTb m X0Th 4TO-TO 00IIee Mexay MopgoreHe3oMm
KOHEYHOCTEH Ha ypOBHE KPYNIHBIX TakCOHOB? OpTONOTH OHM WiIH (PYHKIHOHAIBHBIE TOMOJIOTH (@HAJIOTH), BO3HHKIIHE
koHBepreHTHo? ['iryboxast romonorus (Deep homology) witi roMoJIOTHS IpoIiecca 4acTo JEKUT B OCHOBE IBOIIOIAN aHAIOTOB.
3TO 3HAYMT, YTO NPSAMOI CTPYKTYPHOH NPEEMCTBEHHOCTHM MEXIY OpraHaMy JajleKoro OOIIero mpelaka W IOTOMKOB HE
CYIIECTBYET, OJTHAKO MOJICKYJISIPHBIN (YHIAMEHT UX TIOCTPOCHHUS 00BbEMHEH Ha YPOBHE OT/ENBHBIX Y3JI0B PErYJISITOPHOU CETH.
JeiictBuTensHO, rensl (dlx, exd, hth, lim, ap), BaxHbIe A1 Mop(doreHe3a KOHEYHOCTH y TMTO3BOHOYHBIX M HACEKOMBIX, paboTaroT
B MapanoAusX y aHHeJIH], IOATBEPKIas BO3MOXKHOCTh TaKOW aHIIECTPAJILHOM CETH, XOTS €€ apXUTEKTypa elle HEeU3BECTHA U
MorJia BO3HUKHYTh koHBepreHTHO (Winchell and Jacobs, 2013; Grimmel et al., 2016).

B Hamiem mccrieroBaHuM IpOBEPSETCS TUIIOTE3a O TOM, YTO IIyOOKasi TOMOJIOTHS B IPOTpaMMaXx Pa3BUTHS KOHEYHOCTEH
MPOCIIEKHUBACTCS HA YpoBHE KilacTepa Hox-reHoB. M3BecTHO, YTO y MO3BOHOYHBIX M HACEKOMBIX HOX-TeHbI ONpEesIoT MECTO
3aKJIagKkd ¥ MOp(OJOrHI0 KOHEYHocTe. Mpl mpenmnonaraeMm, 4TO Napanonuu aHHenunwl Platynereis dumerilii Toxe
¢dopmupyrorcs Hox-3aBrcumbIM 00pazom. B HammeM mocTepHOM OKIIaze PpeACTaBICHBl HaYaIbHBIE 3TAllbl 3TOTO HCCIICIOBAHMS,
T. €. aHaln3 HKCIPECCHOHHBIX MaTTepHOB Hox-reHoB B mapamonusix P. dumerilii. Mpl mocTaBuimm ruOpuau3anuio in situ
(WMISH) ¢ 3onmamu ko Bcem Hox-reHam W chenanu MakpompenapaTsl Jas moapodHoro ananusa Hox-martepHoB. Ilo
MpeaABApUTCIIbHBIM  JaHHBIM 6OJ'II)IHI/IHCTBO Hox-renon pa60TaeT B 3ayaTKax KOHEUYHOCTEH AHHCJINAbBI, a HEKOTOPLIC
MPOJOIDKAIOT paboTaTh B yke c(OPMUPOBAHHBIX Mapanoansx. MHTepecHo, uro apyrue rensl u3 knacca ANTP, B Tom uncie
poacteennbie Hox-renam (Mnx, Mox, Hex, Xlox, Pdx, Cad), He y4acTBYIOT B 3TOM IIpoiiecce (Kak U y ocTajibHbIX Bilateria). 3to
KOCBEHHO YKa3bIBa€T HA paHHEE IBOJIOLUOHHOE Pa3rpaHUYCHHE UX POJICH.

Ms! monaraeM, 4To ydactue HOX-reHOB B mporpaMmax pa3sBHTHSI KOHEYHOCTEH MOXET OBITh MPSMBIM CIEACTBHEM HX
KaHOHMYIECKOM OCEBOM SKCIPECCHH B PAaHHEM Pa3BUTHHU M yHACJIEIOBaHa OT MOCIEAHETo o01mero mpeaka Bcex Nephrozoa. Buae
3aBHCUMOCTH OT CTPYKTYPBI M QYHKIIMU PEAKOBBIX KOHEYHOCTEH, HOX-TeHbI BOBJICKATIICH B KOHTPOJIb UX MOP(GOTeHE30B, KaK
Y JFOOBIX IPYTHX OCEBBIX CEPUHHBIX TOMOJIOTOB.

Paboma evinonuena npu cooeiicmeuu L{KII «Xpomacy u npu nodoepoicke compyoHuKkog iabopamopuu Cmpykmypul u
@yuryuti xpomocom (CII6I'Y).

Involvement of ANTP-class homeobox genes in parapodial development of the annelid Platynereis dumerilii

Tutaev A."*, Kulakova M.?

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Saint Petersburg State University, Department of Embryology, Saint Petersburg
* e-mail: battlix@yandex.ru:

Appendage formation in bilaterians varies but shares two common features: development along secondary body axes and
serial homology. We explore deep homology in appendages development at the Hox gene level (ANTP class). Preliminary data
demonstrate readable expression of some Hox genes in appendage buds of juvenile Platynereis dumerilii.
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Analysis of the role of MAP-Kkinase signaling cascade in embryonic organizer activity in the development of
Ophelia limacina (Spiralia, Annelida)

Grinberg M. *, Kozin V.

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

Despite the remarkable diversity of adult body plans observed in Spiralia, many animals within this group share a
stereotypical pattern of early development — spiral cleavage. A key stage of spiralian embryogenesis is the transition from the
initial 4-fold radial symmetry of embryos to a bilateral body plan. This shift is driven by the activity of the D-quadrant organizer
which leads to the establishment of the dorsoventral axis. In equally-cleaving annelids, the organizer is represented by the
micromere 4d, which gives rise to the trunk mesoderm.

The MAP-kinase cascade, a conservative signaling pathway, has been demonstrated to play a role in organizer
specification across various Spiralia species. Yet, MAPK conservative effectors remain largely unknown. Identifying them
remains a central question in understanding the molecular mechanisms underlying axial specification in Spiralia. We investigated
this question in the equally-cleaving White Sea annelid Ophelia limacina.

Following MAPK inhibitor application during cleavage period, we characterized phenotypic malformations and evaluated
cell proliferation at the trochophore stage using a 2-hour EdU assay. Previously, we identified the putative period of organizer
activity at the late blastula stage (70 cells), during which MAPK activity is detected in 4d. To determine the role of the MAPK
cascade in the 4d activity, we performed bulk RNA-sequencing of U0126-treated and control embryos at the 70 cells stage,
followed by differential expression (DE) analysis.

MAPK cascade inhibition does not disrupt the cleavage process in O. limacina, but results in the formation of larvae with
a blind-ended gut, an absent apical tuft and a reduced hyposphere. Moreover, EQU labelling in the hyposphere, including both
surface cells and 4d-derived mesodermal progenitors, is absent after MAPK inhibition. In contrast, proliferation pattern in the
episphere remains unchanged.

DE analysis revealed 139 downregulated and 94 upregulated transcripts in the U0126-treated embryos. Among the
downregulated sequences, we found several developmental regulators, including orthologs of Lhx and Irx transcription factors
and Gsc, a marker of the embryonic organizer in Vertebrates. Among the upregulated sequences, we identified orthologs of Piwi
and Gem, which are involved in maintaining a multipotent cell state and are expressed in the annelid growth zone (Gazave et al.,
2013).

Based on these findings, we propose a role for the MAPK cascade in 4d organizer activity and specification. MAPK
activation is likely required for specific cell differentiations and maintenance of multipotency, which supports dorsocaudal
growth and the formation of distinct organs such as the apical tuft and 4d-derived mesodermal bands.

This study was supported by the RSF grant Ne 23-74-10046.
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dapmakoJiornyeckast MOAyJassnusi Wnt-CHTHAJIMHTA B X0/1e penapaTuBHON perenepauuu Pygospio elegans
Cnunomopwiii A.M."*, llynvkuna K.B.>, Cmapynosa 3.1.°, Hosuxosa E.JI.°, Cmapynos B.B.’
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* e-mail: artem.slipomoryy.94@mail.ru

Pereneparusnbie nporeccsl Annelida KOHTPOIMPYIOTCS MHOXKECTBOM MOJIEKYJISIPHBIX MEXaHH3MOB. BaxHyro poib B
pemapaTuBHON pereHepanuy urpaetT KaHoHndecknit Wnt/B-kaTeHuH curHaimbHbI myTh (Wnt-curHamuar) (Bastin et. al., 2015).
OH OCHOBaH Ha JEHCTBUM JIMTAHJIOB, KOTOpBIC, CBSI3BIBASICH C KJIETOYHBIMH PELENTOpaMH, BBICBOOOXKIAIOT P-KaTCHUH B
muro3onb. [lomamass B siIpo, OH 3amycKaeT paboTy TPAaHCKPHUNIMOHHBIX (DaKTOPOB, KOTOPHIE AaKTUBUPYIOT TEHBI,
accormupoBanHble ¢ curHanmHroM (Kozin et. al, 2019). Takum o0pa3oMm, aKTUBHOCTh CHTHAJIMHTa — 3TO TPUITEP,
3aITyCKaIOIUi B TOM YHCIIE ITPOIIECCH MPosMdepaluy 1 KIeTouyHoi 1uddepeHInpOBKH.

Jlis u3ydenus ponu Wnt-CUTHAJIMHTa B pereHEepaliy MOJMXET Mbl BeIOpanu Pygospio elegans (Annelida, Spionidae),
CIIOCOOHOTO K pPEreHepanuy He TOINBKO XBOCTOBOTO, HO M FOJIOBHOTO KOHIIOB TYJIOBHIIA. B IpeaBapHuTENbHBIX 3KCIIEPUMEHTAX
MBI HCIOJB30BAI CEMb pPa3JMYHBIX BEIIECTB-MHIMOMTOPOB M aKTHBATOpPOB Wnt-curHanuHra. bbUIO TOKa3zaHo, 4YTO
(hapmakoyioruUecKas MOAYJISIUS ACHCTBUTEIBHO BIUICT Ha pereHepaluto (ClumoMopslii u ip., 2025).

Jns mompoOHOro wm3ydeHmss MOAymAnuHM Wnt-curHamMHra OBIIM BBIOpaHBI BEIECTBA, IIOKa3aBIIME Hamboiee
BEIpakeHHBIH 3 dekT: akTuBaTop 1-azakenpaullone (Azp) u uarudurop PNU-74654 (PNU). [Ins olleHKH pereHepaun YepBeit
paszpesanu Mexay 19-m u 20-M cerMeHTaMM W MHKYOMpOBAJIM B PAacTBOpax MOAYISTOPOB. BrhknBaemocTh W MopgoreHes
OIlCHUBANIK Ha 2-H, 4-if M 7-i AHU SKcnepuMeHTa. Taxke B 3TH JHH MCHSIM PAacTBOPHI M YacTh ocobel (pukcupoBanmu is
nocleyroniero ananusa. Kpome Toro, Mel 3apaHee IpOBENN OLICHKY MUHUMAJILHOTO 00bEMa pacTBOPOB, HEOOXOAUMOTO ISt
HOPMAaJBHOH KU3HENesTeNbHOCTH P. elegans v MpoTeCTHPOBAIN pa3Hble KOHLEHTPAMK BHIOPaHHBIX BEIIECTB. B pesynbrate
Hanbonee ynayHbIM OKazaics oObeM 1 Ml (Y4epBH COAEp)KalMCh B CTaHIAPTHOM |2-TyHOYHOM IUIaHIIETe), a Hauboiee
BEIpaKEHHOE BO3JIeHiCTBHE HAOMIOAII0Ch IPpH KOHIEHTparmsix 5 MKM (Azp) u 10 mxM (PNU).

OOpaboTka Kak akTUBaTopoM Azp, Tak W uHruOuTopoM PNU, BbI3bIBaNa 3aJepikKKy HIM aHOMAIUHM Pa3BHTHs Kak
nepenHel, Tak W 3aJHEeH pEereHepUpyrolMX 4acTed (HapyLIeHHe MM TOJHOE OTCYTCTBHE CErMeHTaluu, (HOpMHUPOBAHHUE
pa3nu4YHbIX a0eppaHTHBIX CTPYKTyp). llosydeHHBIE NaHHBIC MOATBEP)KAAIOT KIIOUEBYIO POJIb CHTHAIBHOTO IyTH Wnt B
MPOXOXJICHUH PENapaTUBHON pEreHepalyy y KOJBYAThIX YepBEH M AEMOHCTPHPYIOT 4yBCTBHUTEIBHOCTH 3TOTO IIpoliecca K
XUMHUYECKOW MOYJIALINH.

Paboma evinonnena na obopyoosanuu LIKII « Taxcony 3UH PAH 6 pamkax mem 2oczadanus 125012800894-6.

Pharmacological modulation of Wnt during reparative regeneration of Pygospio elegans
Slipomory A."*, Shunkina K.°, Starunova Z.*?, Novikova E.”, Starunov V.’

!'Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute RAS, Laboratory of Evolutionary Morphology, Saint Petersburg

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

* e-mail: artem.slipomoryy.94@mail.ru

This study investigates the role of Wnt/B-catenin signaling in early regeneration of the annelid Pygospio elegans
under pharmacological influence. Using activator 1-azakenpaullone and inhibitor PNU-74654, we assessed their impact on the
recovery. The results show that treatment with both substances leads to a delay with different morphological aberrations in
regeneration.
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CnocoOHOCTH K pereHepaium IByX 0eJJOMOPCKUX aHHEJTU
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Perenepanust y 0€crio3BOHOYHBIX OCTA€TCSl BAXKHOW MOZETBIO JJISI N3YyUCHUS MEXaHM3MOB MOp(OreHe3a U KICTOUYHOH
TUIaCTHYHOCTH. B pabote ncciiemoBaHbl pereHepannoHHbBIE CIOCOOHOCTH IBYX BHUIOB OEJIOMOPCKUX aHHETHUI: MEHOOCHTOCHOM
annesuabl Dinophilus vorticoides u 6entocHoi annenuabl Lumbricillus sp. D. vorticoides obnanaet nenoMopQpHBIMU YepTaMu
— OH mMeeT MOp(OJIOTHIECKOe CXOICTBO ¢ MeTaTpoxodopaMu APYTHX aHHeNWA. AHHenuAbl poxa Lumbricillus w3BecTHBI
BBICOKOM PEreHepannoHHOH CIOCOOHOCTHIO, OJJHAKO MCCIECIOBAHMS I OEITOMOPCKHUX OIS paHee He POBOIIIINCE, YTO
MOAYEPKUBAET aKTyalbHOCTh CPABHUTEIHHOTO aHAIN3A.

B wuccnenoBannn Obuto mpoaHanmusupoBaHo 305 ocoOeif, n3 Hux 245 mpoomnepupoBaHbl U 60 HCIOIB30BaHBI B
KOHTPOJIBHBIX IpyImax. JKUBOTHbIE 000MX BUIOB OBIIH pacTpeeICHbI HA IPYIIIHI OBEHUIBHBIX U IIOJIOBO3PENBIX 0co0ei. ¥ D.
vorticoides OCYIECTBIISUIN aMITyTallMIO TOJOBBI, MUTUANS WM JAUCTANBHOTO KOHIA nuruaus; y Lumbricillus sp. — 4deTbipex
TOJIOBHBIX WJIM YETHIPEX XBOCTOBBIX CETMEHTOB. B kaxmod wuccienyemoit rpynme BkimtoueHo 10 ocoOeit. JluHaMuky
BBDKMBAEMOCTH M BOCCTaHOBJICHHS CTPYKTYp OIICHHBAIH IO pE3yJIbTaTaM CTEPEOMHKPOCKONMYECKOH (POTOPETHCTpanuy B
TEYeHHE dYeThIpeX cyTok. [Inms aHamm3a KieToyHOW mpomudeparmu 145 omepupoBaHHEIX W 60 KOHTPONBHBIX 0coOeit
UHKyOupoBamu ¢ atuHwi-ge3okcuypuauaom (EdU) ¢ mocnenyronuM HCCIeIOBaHUEM METOJIOM KOH(OKAIbHOU H
(iryopecueHTHOH MUKPOCKOIIHH.

K gyeTBepToMy IHIO 3KCIIEpHIMEHTa BEDKUBAEMOCTD D. vorticoides okazanach 3HaUUTENBHO BbIIIE, 4eM y Lumbricillus sp.
(90 % npotus 60 %), IPU 3TOM aKTUBHOCTH COXPAHSIACH HE3aBUCUMO OT THMa ammytaimu. Y Lumbricillus sp. yxe B mepBbie
CYTKH OTMEYaJOCh CHIDKCHHE AaKTUBHOCTH, a MCXOJ OIEpaliy 3aBHCe] OT BO3pacTa M YpPOBHS CENapaldil CETMEHTOB.
KonoxanbHas MEKPOCKOITHS BBISIBHIIA, YTO Y IOBEHWIBHBIX D. vorticoides paBHOMEpHOE paclpeielieHHe KIETOK B S-dase mo
Tely, y B3pOcibIX ocobeil nponudepanus 00HapykeHa TOJIbKO Ha TOCTEPUOPHOM KOHIIE Tena. JIokanbHble 30HbI npoiudeparin
B MECTE aMIlyTalud Ha 4-i jneHp (OPMHUPOBAIMCH IMOCIE BCEX ONEpaluidl. DTO MOATBEPXKAET JHUTEpaTypHbIE JaHHBIE O
CHIOCOOHOCTH M K aHTEPHOPHOH U IIOCTEPUOPHOI pererepannu D. vorticoides (ManukoBa, 1971). B atux pabdoTtax perenepartus
HaOJII0a1ack MOCie WHIMCTHPOBAHUS M BBIXOJA YEpPBEH M3 IMCTHI, OJHAKO HAIIW JAHHBIE TOBOPAT O TOM, YTO IMPOLECCH
pereHepali HAYMHAIOTCSI HAMHOTO paHblie. Y Lumbricillus sp. perncrpupoBallach THIIUYHAs SMUMOpQHas pereHeparus:
nponudepalyss MpH BOCCTAHOBICHWH TOJIOBHI Yy IOBEHWJIBHBIX M XBOCTa Y IIOJOBO3PENBIX OCOOEH, YTO COIJIacyercst C
BO3PACTHBIMH DA3IMYMIMH BBDKMBAEMOCTH M YKa3blBaeT Ha COXpPaHEHHE KJIACCHYECKUX pPEreHEepalioHHBIX MATTEPHOB IS
aHHenua. Pa3nuuus B pereHepalMOHHBIX CTPATETHsIX pPAacCMaTPUBAIOTCS KaK pe3ysbTaT ajanTaliil K IUIAHKTOHHOMY |
6eHTOoCHOMY 00pasy >ku3Hu. JlaHHbIe, TOTyYeHHbIE 11 D. vorticoides TIOATBEPKAAIOT U JOMOJIHSIOT JIUTEpaTypHbIE JaHHBIE 00
UX CITIOCOOHOCTH K pEreHepaliy, a TAKXKe PACIIUPSIOT HAIlK NPEICTABICHUS O BapnaOeIbHOCTH pereHepalii Cpeiy aHHEIH]I,

Investigating regeneration in two White Sea annelids
lagupova L'* Shchehlova O.', Matveicheva E.2 Nikishin D.?

! Lomonosov Moscow State University, Moscow

2 Severtsov Institute of Ecology and Evolution RAS, Moscow
3 Koltzov Institute of Developmental Biology RAS, Moscow
* e-mail: yanawad@yandex.ru

We compare regeneration in two White Sea annelids: meiobenthic annelida Dinophilus vorticoides and benthic annelida
Lumbricillus sp. Using amputations, survival assays and EdU labeling, we reveal higher, age-independent regenerative capacity
in D. vorticoides and age-dependent epimorphic regeneration patterns in Lumbricillus, reflecting ecological adaptations and
expanding knowledge of annelid plasticity.
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K Bompocy 00 aCHHXPOHHOCTH Pa3BUTHsI SMOPHOHOB HA NIPUMepe OPIOXOHOI0ro MoJLTIOCKa Amauropsis
islandica
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Cankr-IlerepOypr
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Y MHOXecTBa OpPraHHU3MOB, OTKJIAABIBAIOIINX Oo0Jiee OHOTO SiIia, MOXXHO MpEAIoiaraTh HaJMdne acHHXPOHHOCTH
Pa3BUTHA, Pa3IMIHON CKOPOCTH Pa3BUTHA SMOPHOHOB BHYTPH ONHOW KIIAIKH, OJHAKO SBIIEHHE 3TO Mano mu3ydeHo. CaMku
Amauropsis islandica (Naticidae: Gastropoda) oTKnaabIBaloT Ha OEIOMOPCKOHN JIMTOpaIN yIO0OHbIE Ul U3yYEHHs] MACCUBHBIC
KJIaJIKK C OOJIBITUM KOJIMYECTBOM KPYITHBIX SHIICBBIX KAICYJ, B KOTOPBIX MOCTEIICHHO Pa3BUBAIOTCS JICIUTOTPO(PHBIC THUYUHKH,
TaK 4TO W3 SAUIA BEIXOAUT c(hOpMHUpOBaHHAS IOBEHUIIb. DTO IO3BOJIIET MPOCICINTh BCE CTATUM Pa3BUTHA B OJHOHN KarcyIe,
MO3BOJISIsI OILICHUTH PAa3JInYMs B CKOPOCTH Pa3BUTUS IMOPHOHOB. 1[e/bro HAIlIEro MCCIeJOBAHUS CTANIO BRIIBUTh ACHHXPOHHOCTh
pa3BUTHS Ha MPUMEPE KIaJ0K OPIOXOHOTOro MOJUTIOCKa Amauropsis islandica.

OOBEKTHI UCCIEIOBAHNS — 5 KIIQJOK MOJUTIOCKA, coOpaHHBIe B KOoHIE mions 2025 roma B BepmuHe KaHmamakmckoro
3amuBa bemoro mops. Bee ximagku goTtorpadupoBany, st KaxIol SHIICBON KaICyJbl ONPEACISUTH €€ TOJI0KEeHHE B KIIAJIKE.
[Tocse 3Toro Ka)Iyro Karncyily B KJIaJKe BCKPhIBAIHU, ONPEICIISAS CTAHIO PA3BUTUSA U OTMEUas OTICIILHO KAICYJIbI C 3aCTHIBIIHM
SMOPHOTECHE30M WK ¢ Ie(OPMHUPOBAHHBIMHU SMOpHOHaMHU. B pesynprate cymMmmapHO Ha 5 kiamok mpumnuiock 3186 xarcy, To
ecTh B cpemHeM mo 637 sum Ha kianky (ot 374 mo 882), cpemm koTopeix Obuio 218 (okomo 6,8 %) SIIEBBIX Kalcyl C
HCHOPMAaJIBHBIM pa3BUTHEM 3MOpHOHOB. HopMmallbHO pa3BHBaroIIuecs SMOPHUOHBI B OCHOBHOM OBLIM Ha MOCJCTHCH CTaIuu
pa3BuTHs (CPOPMHUPOBAHHBIC, TOTOBBIC K BHIXOY M3 SIMIICBBIX 000J104eK FoBeHMIH, Bcero 591). Kpome toro, 871 karcys Obuiu
MyCTHI M COJEP KAl OTBEPCTHA BBIXO/Aa. TeM He MeHee, B KaXKIO# KiIaake SMOPHUOHBI OBUTH KaK Ha CaMBIX PaHHUX, TaK W Ha
CaMBbIX MO3JHUX CTATUSIX Pa3BUTHS.

ITo 3TuM pe3ynbTaTaM MOXKHO CyIUTh O HAIMYMU ACHHXPOHHOCTH Pa3BUTHSA Y JAHHOTO MOJUTIOCKA. B OT/AEIBHBIX KIIaJKax
CTETICHb Pa3BUTHS YMOPHOHOB KOPPEIUPYET C MOJIOKECHUEM KAaICYJIbl B KJIAAKE, B pe3ylbTaTe 4ero popMUpyeTCs MOJIIPHOCTh
JICHTOBHTHON KJIAJKH, KaK B €€ IMUPUHY, TaK U B BBICOTY. [[OCKOITBKY caMKa OTKIIA/IBIBACT SHIIa B JICHTY HOMCPEYHBIMH PSIAMH,
OOHApYKEHHBIM MATTEPH MOXKET OBITH CBSI3aH C KAKUMH-TO OCOOCHHOCTSIMH CaMOTO TMPOIecca SIMIIEKIaIKI, B TO K€ BPEMs
HEpaBHOMEPHOCTh Pa3BUTHS 3MOPHUOHOB B pa3HBIX MPOJONBHBIX PsAIax, KaK MBI MpeaoiaraeM, 00yCcIaBINBaCTCS BIMSIHAEM
abnoTHIecKux (PaKTOpPOB.

J[AA evinonusan npoexm npu yacmuunoi noooepoicke Iocyoapcmeennoco 3adanus 125012800889-2, 3oonoeuueckuii
uncmumym PAH

On the asynchronous development of embryos: the case study of the moonsnail’s Amauropsis islandica egg
masses

Nemchinov V.">*, Cheretskaya y.23 Lukyanov K.? Aristov D.°

! Lomonosov Moscow State University Gymnasium, Moscow

2 Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint Petersburg
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4 Herzen State Pedagogical University, Saint Petersburg
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* e-mail: nemchinovvovaoriginal@bk.ru

The asynchrony of development in five sand collars of moonsnail Amauropsis islandica was studied. Of the 3,186
capsules, 2,968 were in normal development, most of which were in advanced stages. It can be assumed that there is a correlation
between the stage and its position in the sand collar.
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Onrumusanust HCR (hybridization chain reaction) n/1st HeMoaeIbHBIX 6€CI03BOHOYHBIX
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KoppekTHass Bu3yanmm3aius JIOKYCOB SKCIIPECCHM T€HOB B TKAaHAX MPU COXPAaHEHHUH IOJIHOTO MOP(OIOTHIECKOTO
KOHTEKCTa OUCHb BayKHA TSI M3YUICHHUSI OMOJIOTUH PA3BUTHS )KUBBIX OPTaHU3MOB. TPagUIIMOHHO TSI 3TOTO IPUMEHSIOT METO/BI
PHK rubpuamsanuu in situ (WMISH), HO UX MHOTOIIAroBOCTh U HEOOXOJMMOCTh TOHKOM ONTHUMH3AIMU JICIAIOT JTaHHBIN
MOJXO/I HEMPOCTHIM, OCOOCHHO TPH paboTe C HeMOAETbHBIMH Oecrio3BOHOYHBIMH. [locnenHue mecsTh JIeT Bce OOINBIIYIO
MOMYJIAPHOCTh HAOMpAaeT yCOBEPIICHCTBOBAHHAS MOM(HKAIMA 3THX METONOB — THOPHIM3ANMOHHAS IIEMHAS PEAKIUS
(Hybridization chain reaction, HCR), koTopast mpoBoIuTCsl IpH IOCTOSHHOI Temmeparype u 0e3 ydactus depmenrtos. Jlis
MHOTUX TpyHIl OECIIO3BOHOYHBIX 3TOT METO]| €lle He anpoOMpOBaH, W TEMOH MAHHOTO JOKJIaAa SIBISETCS MPE3CHTaIHs
pe3ynbpTaToB ycnemHoro npuMmeneHns Mmeroaa HCR s mapsr mpencraButeneii Lophotrochozoa - Mopckoit nommuxetsr Pygospio
elegans v npecnoBoHOM Minanku Cristatella mucedo.

B kauectBe nccnenyembix renoB uisi C. mucedo Mbl BbIOpaii MapKepbl CTBOJIOBBIX KIIETOK Myc u Musashi, ubs
muddepeHnnansHas 3Kcrpeccus Oblila paHee MPOJAEMOHCTPUPOBaHa B XO/€ aHaIN3a TPAaHCKPUNTOMHBIX JaHHbIX (Kvach et al.,
2025). Hua ampobammu mpotokoma HCR MBI ucmonp3oBanm [oBeHIIbHBIE KOJMOHUM C. miucedo, TPOPOIICHHBIE U3
3aMOPOKEHHBIX CTAaTOOJACTOB B JIAOOPATOPHBIX YCIOBHAX. MBI YCIEIIHO NETEKTHPOBAIM JKCIpeccHio Myc B KIeTKax
BHYTPEHHETO CJIOS TOYeK, a dKcmpeccuio Musashi — B ocHoBaHMM miymaner nododopa C. mucedo. Dxcrpeccuss 000ux
MapKepoB COBIAJa CO CHEHU(PUISCKUMH 30HAMHU IOBBIIICHHON IpPOIU(epaTHBHOW aKTUBHOCTH, AECTEKTHPOBAHHBIMH IPH
nomory EdU-meuenust.

s P. elegans B kauecTBe reHOB MHTepeca ObLIIM BEIOPAHBI 1BA T'eHa C BBICOKUMH YPOBHSIMH KCIIPECCHH, yYACTBYIOIINE
B HeifporeHese: elav u synaptotagmin. Elav y aHHEIHI — 3TO KOHCEPBAaTHBHBIN TI'eH, ydacTBYIOMMH B nuddepeHImpoBKe
HelipoHoB. Ero skcnpeccus xapakrepHa i1 GOpMHPYIOILIEHCS U 3pesioil HEpBHOW cUCTeMBbl. JKcIpeccus reHa Synaptotagmin'y
aHHENMJl JIOKAJH30BaHAa B ILIEHTPAJIbHOM HEPBHOM CHCTEME, a TaKkKe B Pa3BUBAIOIIMXCS HEHpOHaX, IZle OH MapKUpYyeT
(dhopmupyromuecst xumuaeckne cuHarcel (Meyer, Seaver, 2009). [l moctanoBku HCR MBI HCTIONB30Bay pereHepaThl pa3HbIX
CpokoB pa3BuTus. Hamn ycmemno Oblia JeTeKTHpOBaHA 3KCIIPECCHs TeHOB elav n Synaptotagmin B TOJIOBHOM M XBOCTOBOM
pereHeparax Ha 7-¢ CyTKH B paiiOHe OPIOIIHOM HEPBHOM I[ETIOYKH, TOJIOBHOI'O MO3ra M CETMCHTaPHBIX HEPBOB.

Otpabotka Mmeroma HCR mnst kaxjgoro HoBoro oOBeKTa HcCiIeOBaHUS TpeOyeT HWHIMBHUAYaJIbHOTO II0AXOa.
Heobxonnmo mondupath 3¢ ¢GeKTHBHBIE METOIB MPEATHOPUIN3AMOHHON 00paOOTKH, BapbHPOBATh BpEMS M TEMIIEPATypy
rHOpUaN3any, a Takke Apyrue mapamMeTpsl. TeM He MeHee, NaHHBII MeTOJ MOXKHO C YBEPEHHOCTBHIO PEKOMEHIOBATH MJIS
paboThI ¢ MUPOKUM CIIEKTPOM HEMOJIEIBFHBIX OECTI03BOHOYHBIX.

Ipoexm gvinonusemcs npu noodepicke PH® Ne 23-14-00351 u I'ocydapcmeennoeo 3a0anus Ne 125012800894-6,
3oonocuueckuti uncmumym PAH.

Optimization of HCR (hybridization chain reaction) for non-model invertebrates
Kvach A."*, Starunova Z.°, Kutyumov V.3, Starunov V.2,
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We applied HCR to two lophotrochozoans: juvenile colonies of Cristatella mucedo, detecting stem-cell markers Myc
and Musashi, and regenerating fragments of Pygospio elegans, visualizing neurogenic genes elav and synaptotagmin. The
method reliably revealed cell-type—specific expression patterns, highlighting HCR as an adaptable tool for non-model
invertebrate animals.
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Taiinas xu3Hb Arenicola marina. Kak Ham y1anoch NOJYYUTh JHYHHOYHYIO KYJbTYPY NMECKOKHAIA
bapmacosa I A.*, Koznosa A.M., Cmapynosa 3.U., llynvxuna K.B., Cmapynos B.B.
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* e-mail: barmasovagalina@yandex.ru

[eckoxun Arenicola marina (Linnaeus, 1758) — oJ11H U3 IIUPOKO pacpOCTPaHEHHBIX OOUTATENIEH JINTOPAIN ¥ BEpXHEN
cyomropanu CeBepHOH ATJIAHTUKW. DTOT BHJ aHHEIMJ HAaceseT WIMCTO-IIeCHYaHble M IeCHaHble I'PYHTBI, IJIe CTPOMT
xapakrepusle U-o0pa3Hble HOpBl. HecMoTpst Ha ANHUTENBHYIO HCTOPHIO HM3YUYCHHS, KIIFIOUEBBIC JTANBl PasMHOKEHUS H
JMYUHOYHOTO Pa3BUTHUS A. marina TO-TIpexHEMy ocTatoTcs manouccienoBanabiMu (Newell, 1948; Farke, Berghuis, 1979; De
Cubber et al., 2019). Harieii Hay4HO#1 TpyIIne s U3y4eHHs OHTOT€HEe3a MECKOKUIIA OBLIIO HEOOXOIUMO TOTYYHUTh THIHHOYHY IO
KYIBTYPY A. marina u3 IpUPOAHON MOy U OTPadOTaTh METOANKY IOAICPKAHUS €€ )KU3HECITIOCOOHOCTH B JIAOOPAaTOPHHL.

CO60p B3pOCIBIX 0CO0EH POBOIIUIN B OKPECTHOCTSIX bermomopcekoii 6nonorndeckoit cranmmu MI'Y nm. H.A. [lepuosa B
TEYEHHUE TONIEBBIX ce30HOB 2024 u 2025 romo. bruto cobpano 6oiee 200 B3pocibix 0co0Oei, Y KOTOPBIX OMpPEACIsUIN O,
BO3PACT U CTENEHb 3pEJIOCTU IO HAJMYHUIO MOJIOBBIX KIETOK B menomudeckoi xujakoctu (Kamskuna, 1976). B 2024 romy
MPEINPUHAMAINCE TOIMBITKA HCKYCCTBEHHOTO OIUIOAOTBOPEHHS B JaOOpPaTOPHBIX YCJIOBUAX, OJHAKO OHH OKa3ajiCh
HeynaunbiMu (bapmacosa u ap., 2025). B 2025 roay a/s mosydeHHs OTUIOJOTBOPCHHBIX SIMII B MPUPOIHBIX YCIOBUSIX ObUIH
UCIIONIb30BaHbl M3roToBjeHHble Ha 3D-npuHTepe U-00pa3Hble TpyOKH CO CKBO3HBIMH OTBEPCTHSIMHU JISI LIUPKYJISIIMHA BOJBI.
TpyOKH 3amoHsIN MECKOM, BHYTPh IIOMEIAIIN MOJIOBO3PEIBIX CAMOK U 3aKaIBIBAIH HA JIUTOPAIIU TaK, YTOOBI BEPXHUE YACTH
OCTaBAJIMCh BUANMBIMHA Ha MMOBEPXHOCTH. Hauao HepecTa y CBOOOTHOKHUBYIIHX 0co0ei Ha JINTOPATTN OTCICKUBAIN €)KETHEBHO.
OKCIepUMEHTAJIBHBIX CAMOK M3BJIEKAJIN U MPOBEPSAIM Ha OTCYTCTBHE 3pEJBIX OOLUTOB B IEJIOMUYECKOM sxuakocTH. [lecok u3
TpyOOK IIPOCEHBAJIH U MIEPEHOCIA B KOHTEHHEPHI C MOPCKO# BoJoH. B oTcessHHON (pakimu ObutH 0OHApYKEHBI ApoOsImecs
3UTOTHI HAa CTAAUAX OT 2 110 32 G1acTOMEpoB.

Takum 00pa3oM, 3amaun 10JIeBOro ce3oHa 2025 roma ObLIM YCIENIHO BBITIONHEHBI: JIMYMHOUHYIO KYJIbTYpY A. marina
YQJIOCh TOJIyYUTh B MPUPOJIHBIX YCIOBHAX U JIOCTAaBHTh B JJaOOpaTopuio. JIMYMHKK COXPaHSUTUCH )KUBBIMH B TEYCHHUE JBYX
MeCSIIeB, OJHAKO MX YHCICHHOCTh ITOCTENICHHO CHMKANIACh BIUIOTH JIO MOJHON THOETH KYJIBTYpHI, YTO, BEPOSTHO, CBA3AHO C
HEONTHUMAJIbHBIMHU YCJIOBUAMH cojepkaHusi. TeM He MeHee, ObUl coOpaH MaTepuaj, OXBAaTHIBAIOIIMI pa3JIMYHbBIC CTaIUH
Pa3BHUTHSL, YTO TMO3BOJHT IPOBECTH MOP(OJIOTHUECKOE ONHMCAHWE M BBIACIUTH OCHOBHBIC JTalbl OHTOreHe3a. [IpumeHeHHe
Hare4YaTaHHBIX TPYOOK ITOATBEPIMIIO MEPCHEKTUBHOCTh METO/A, OJHAKO BBIIBIIIO KOHCTPYKTUBHBIC HEJOCTATKH TPEOYIOIIHE
yCTpaHEHUS Tepe]] CIEAYIOIMIAM TOJIEBEIM CE30HOM.

Honesvie uccnedosanus evinoanenvt Ha 6aze BEC MI'Y um. H.A. Ilepyosa. JlabopamopHvie ucciedosanus 6blnoIHeHbl
na 6ase LIKII «Takcony 6 pamkax memul coczaoanus 125012800894-6.

The secret life of Arenicola marina. How we managed to obtain a lugworm larval culture
Barmasova G.* Kozlova A., Starunova Z., Shunkina K., Starunov V.

Zoological Institute RAS, Laboratory of Evolutionary Morphology, Saint Petersburg
* e-mail: barmasovagalina@yandex.ru

The early ontogeny of the widespread lugworm Arenicola marina (Linnaeus, 1758) remains poorly studied. We
developed a field method using 3D-printed U-shaped tubes to obtain fertilized eggs directly from the natural habitat in the White
Sea. The method successfully provided larval material, enabling the description of early developmental stages for this species.
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CuctemMaTuka U yJbTPACTPYKTYPHBIE JaHHbIE NpeAcTaBuTe el poaa Dermamoeba (Amoebozoa; Discosea)
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Dermamoeba (Amoebozoa; Discosea) — poa TosbIX JI0003HBIX ame0, MPEICTaBUTENNH KOTOPOTO MOTYT OBITh
oOHapyXeHBl B HAa3eMHBIX M IIPECHOBOTHBIX MECTOOOMTAHWAX, NPEUMYIIECTBEHHO B TOYBe. [pymma mMeeT IIHpOKOe
reorpauueckoe pacripocTpaHeHUe, OJTHAKO Ha CETrOJHSIIHUI JIEHb ONMCAHO BCETrO YEeThIPE BHIA, @ MOJICKYJIAPHBIC JaHHbIE
MOJTy4YeHBI JIMIIB JUIA IBYX, HO HE JUIs TUIOBOrO Buaa D. algensis. IloBceMecTHbIE HAXOJKH MO3BOJIIIOT MPEIIIOIOKHUTh, YTO
pa3HooOpasue TPyl HAMHOTO IIMPE U IMOKa HeIOCTaTOYHO M3ydeHo. /s naeHTuduKanmm 1epMamMed UCTIONb3yeTcs KpaitHe
MAaJI0 CBETOMHKPOCKOITIMUECKUX MPH3HAKOB: Pa3MEpHBIE XapaKTePUCTUKH, OPTaHM3AIHS AAPHIITKOBOTO MaTepHalia U BKIFOUCHUS
B kieTke. OJHOI 3 YHHKaJIBbHBIX YEPT ATUX aMe0 SBISETCS] TOHKOE CTPOSHHE KIIETOYHBIX IIOKPOBOB, KOTOPOE, BO3MOXKHO, TAKIKE
MOJKHO HCIIOJIB30BaTh IS UACHTH()UKANY, U HA OCHOBAHUU KOTOPOTO MOKHO HaJIe)KHO PEH30JIMPOBAThH TUIIOBOM BHJ pOJa.

Hamu Obutn BEIZENEHBI MTAMMEI U3 P00, 0TOOPAHHBIX M3 Pa3IMYHBIX, YIAICHHBIX APYT OT OpyTa TeorpaguuecKux
tTouyek. [lepBuuHas Mopdonornyeckass WASHTU(DHUKALUS, CAETaHHAS NPU IIOMOIIM CBETOBOW MHKPOCKOINHWH, MO3BOJIMIIA
MPEAINOI0KUTh, YTO HaMU OBbLIM pen3onpoBansl Buabl D. fibula (utammer 165, Mapust) u D. algensis (utamm Po3a), a Taxoke
00OHapy>KeHBI ITAMMEI, TI0 Pa3MEPHBIM XapaKTEPHUCTHKAM, HE TMOIXOMAIINM O] ONICAaHUE YK€ U3BECTHBIX BHIOB (IITAMMBI
Cuna, 149 u KMUY). [l moay4yeHHBIX IITAMMOB OBLIH IMOJTy4YeHbI nocienoBatenbHocTd reHoB 18S pPHK u COI, nonapHoe
CpaBHEHUsI ITOCIIEA0BATENFHOCTEH KOTOPBIX MOKA3aJI0, YTO BCE M3yUEHHBbIE aMe0bl MMEIOT Pa3iIMyMsl C IOCIIEeI0BATEILHOCTIMH
ONMCAaHHBIX BUJOB. MexIy TeM, MOCIeIOBaTENbHOCTH wWTaMMoB 165, Mapus u 149 umMenu BBICOKOE CXOACTBO, a
paccMaTpuBaeMble YYacTKH IMOCJeqoBaTeNbHOCTe mraMMoB Mapus u Po3a Oputn mpeHTHYHBL Bce 3TO maeT ocHOoBaHme
MpeArosaraTh, YTo HaMu ObUIM OOHAPYIKEHBI TPU HOBBIX BHJIA.

Taroke st mramMmmMa Mapust OBUTH TIOJTy4YeHBI YIBTPACTPYKTYpHBIC HaHHBIE. CTpOCHHE TIIMKOKAJIHKCa HAIETO IITaMMa
COOTBETCTBOBAJIH O0IIEMY IUIaHy CTPOSHHS IOKPOBOB, XapaKTePHBIX U IPYTHX IPEACTaBUTEICH 3TOro poaa. OIHAKO NMETHCh
HEKOTOPBIE OTJIMY UL, HAIPUMEP, MBI HE CMOTJIM BBIJICJIUTH KOMKOBATBIH CIIOH, OMMCaHHBIN B ApYrux padorax. HecmoTpst Ha To,
YTO B OOIMX YepTaxX MOKPOBBI HAILIETO ITAMMa [TOX0KU Ha IIOKPOBBI M3BECTHBIX BUJIOB 3TOTO POJIa Mbl OOHAPYKUIIU HEKOTOPBIE
pa3nu4us B MX CTPOCHUN. BO3MOXKHO, YIBTPAaCTPYKTYPy IOKPOBOB MOKHO HCIOJIB30BaTh IS O0Jiee TOUHOW UACHTH(PHUKAIINH.

Paboma evinoanena npu noodepoicke epanma PH® Ne23-74-00050 ¢ ucnonvzosanuem obopyoosanus PI] «Pazeumue
MONEKYNAPHLIX U KNIeMOouHblx mexnoaoeuily, « Kynomusuposanue muxpoopeanusmosy, «buobanxy Hayunozo napxa CII6I'Y.

Systematics and ultrastructural data of representatives of the genus Dermamoeba (Amoebozoa; Discosea)

Chikadze E."*, Kamyshatskaya O. L2 Mezentsev E.!

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Institute of Cytology RAS, Saint Petersburg
* e-mail: st107864@student.spbu.ru

We isolated six strains of Dermamoeba from various geographical locations. Analysis of molecular data showed that we
discovered three new species. For one of them, we obtained ultrastructural data.
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Hroaka B cTore cena — npejacTaBuTelb poaa Gephyramoeba u301upoBaH u3 nNpoo6bl KoMnocTa yepe3 50 jet
NMONCKOB

Kynuwxun H.C. *

Canxkr-IlerepOypreckuii rocyrapcTBeHHBIN YHHBEPCHUTET, kKadenpa 300moruu 6ecrmo3BoHOUHEIX, CaHKT-IleTepOypr
* e-mail: n.kulishkin@spbu.ru

Pon Gephyramoeba 6bin yctanosnen ['yneem B 1915 rony (Goodey, 1915) mis Buna G. delicatula — yruiomeHHBIX,
OJTHOSIICPHBIX aMe0, TeJNO0 KOTOPBIX COCTOMT W3 HECKOJBKHX TOHKHX W JUIMHHBIX BETBEW, PAaCIIMPSIOMIMXCS B JAUCTAIBHBIX
yaacTtkax. Jlo 1970-X TomoB 3TOT poj He YHOMHUHAJICS B OCHOBHBIX KPYITHBIX padoTtax mo cuctemaruke amed (Schaeffer, 1926a;
Kudo, 1946; Chatton, 1953; Honigberg et al., 1964; Bovee and Jahn, 1966).

B 1976 roxy ITroccap u [Ton uzonuposanu npencrasuteneii Buna G. delicatula (wmu Mopdoiornyecku OJIM3KUX K HUM
ame0) m3 oOpasma mouBbl, cobpamHoro B abb6arctBe Curo, ®panmus (Pussard and Pons, 1976). Onm momyuwmnu
MHUKpogoTorpaduu Tpoho30UTOB H IHCT, a TAKXKE OMHCAIN IIPeoOpa30BaHuUs SACPHOTO MaTEpralla BO BpEMs MUTOTHYECKOTO
nenenus kinetku. Ha ocHoBanun atux naHHbIX [Troccap u Ilon yrounmnm nuarno3 poga Gephyramoeba v co3nanu s HETo
cemeiictBo Gephyramoebidae B coctaBe oTpsina Leptomyxida (Pussard and Pons, 1976). Takoe cuCcTeMaTHYECKOE MOJIOKECHUE
STOT POJI COXPAHMJI B MOCTIEIHUX MOpQoJorudecknx cuctemax roisix amed (Rogerson and Patterson, 2000).

[IpencraButenu pona Gephyramoeba, BepoaTHO, He TIONIAJANIM B TI0JIE 3peHMsI uccaenoBateneii ¢ 1976 roaa, a KyJibTypa
ITroccapa u Ilona naBHO yTpaudeHa. Ilo 3TOH mpuuMHE I OPraHU3MOB 3TOTO POJA MOJIEKYJISIPHBIE HOAHHBIE OTCYTCTBYIOT.
EnvHCTBeHHBIN CHKBEHC, ONIMOOYHO HAa3BaHHBIA Kak «Gephyramoeba sp.», 6vu1 nonydern ¢ JJHK ameOn1 roreneTmaeckon
muHuH Variosea. TakuM oOpa3oMm, Ha TEKyIIMH MOMEHT AaHHbIe 0 (uorennn amed pona Gephyramoeba OTCYyTICTBYIOT, U
CHCTEMaTHYEeCKHH CTaTyC 3TOT0 poJia HESACEH.

B 2024 romy w3 oOpa3ma komrocta, coOpaHHOTO B JIGHMHTpaacKoi OONacTH, MBI H3OJHPOBAIH YIUIOMICHHBIX M
pa3BeTBICHHBIX aMe0. s HUX ObUTa yCTaHOBIICHAa KIOHANBHAs KyIbTypa, moimydeHsl mukpodororpadum (DIC, IMC) u
MOJIEKYJISIpHBIE JaHHble — mocienoBareibHocTH reHa 18S pPHK u ¢parmenra rena coxl. Ilo cBoum Mopdonoruueckum
XapaKTEePUCTHKAM 3TH aMeObl OJIM3KH K mpeacTaButensM Buna Gephyramoeba delicatula. Ha GpunoreHeTHYECKUX ASPEBBIX X
MIOCJICIOBATEIFHOCTH (POPMUPYIOT OTAENbHBIC JUIMHHBIE BETBH, YTO OTIMYAET HMX OT INPEACTAaBUTENEH Apyrux poOJOB
JIEITOMHUKCH/L, JUISl KOTOPBIX TOJy4eHbI MOJIEKYJIIpHbIe naHHble. Kpome Toro, cukseHc reHa 18S pPHK stux ame6 conepxut
YHUKAJbHbBIE JUIS JISITOMUKCH MOTHUBBI U HHTPOHBI. COBOKYITHOCTb 3THX IAaHHBIX MO3BOJISIET YTBEPIKAATh, YTO CITYCTSI TIOYTH
50 neT MOMCKOB MBI M30JIMPOBANH NpeacTaButens pona Gephyramoeba. VI3ydenne M301MpOBaHHBIX aMe0 BHECET 3HAYMMBIN
BKJIQJI B pa3BHTHE CUCTEMEI aMeb oTpsiia Leptomyxida.

Ilpoexm evinonnsemcs npu noodepoicke ecpauma PH®D Ne 23-74-00050. Paboma 6vinoanena ¢ ucnoivb308aHuem
obopyoosanusi PL] CII6I'Y «Pazsumue MOAeKyIApHbIX U KIeMOYHbIX mexHono2uily. Aemop npusnamenen Enuzaseme Yukaosze
3a cOop npobsl Komnocma.

Needle in a haystack — a representative of the genus Gephyramoeba is isolated from a compost sample after
50 years of searching

Kulishkin N.*

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

Gephyramoeba delicatula was described in 1915 and re-examined in 1976, with no subsequent observations or modern
data. We isolated a morphologically similar amoeba and examined it using light microscopic and molecular methods, providing
the first modern data on a representative of the genus unstudied for nearly fifty years.
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IBoJonus napasuTudeckux 1uHopaaresasaT poaa Haplozoon (Dinoflagellata)
Hpunyyxuii M.E."?* [Ilanosan I H., Illanosan H.A.’, Ilackeposa I'.T. 4k

! Canxr-IleTepOyprekuii rocyiapcTBeHHbIH yHUBepcHTeT, CankT-IleTepOypr

2 UuctutyT muronorun PAH, maGopaTopus IATONIOTMH OQHOKIETOHBIX Opranu3mMoB, Cankt-IleTepOypr

3 3oonornyeckuii muctutyT PAH, naGoparopus cuctemMaTuku Hacekombix, Cankt-IleTepOypr

4 3oomormgeckuii nacTHTYT PAH, Ta60paToprs 0 U3y9eHUIO MAPa3HTUIECKUX YepBeii u npotucTtos, Cankt-IleTepOypr
* e-mail: mhl981622@gmail.com, Gita.Paskerova@zin.ru

Cpenn puHODIAreIIT — ONHOKJICTOYHBIX OPTaHM3MOB — HamOollee W3BECTHBI TPEACTaBUTEIN MOPCKOTO
(bUTOIUTAaHKTOHA, pa3HOOOpasWe M SBONMIONUSA WX (OpPM XOpOIIO H3yueHbl. B CpaBHCHHMH C HUMH [apa3UTUYCCKHC
JTUHO(IIATeIUIATEI OCTAIOTCA HEOCTATOYHO HcciieqoBaHHBIME. Pon Haplozoon Dogiel, 1906 nacuutsiBaeT 17 BUIOB KUIIEYHBIX
Mapa3uTOB TOJHXET. [ aruro300HBI 00AalOT BBHICOKOH BApHATHBHOCTBIO B CTPOCHHHM KIETKH. X Teno pasneneHo Ha
TeTePOHOMHBIC KOMIIAPTMEHTBI, B3aMMHOE PACIIOJIOKECHHE KOTOPBIX Pa3lINYacTCs Y Pa3HbIX BUIOB: (HOPMHUPYIOT OTHOPSTHEIC,
MHOTOPSITHBIC WM J1a)K€ MHOTOCIIOWHBIC IETIOYKU KOMIIAPTMEHTOB. Tak MocTUraeTcsl (hyHKIHMOHATIbHAS MHOTOKIICTOYHOCTD
ramIo300HOB. B HacTosIIee BpeMst B OTKPBITOM JOCTYIIE MOYKHO HAWTH MOJICKYJISIPHBIC JAHHBIE TOJIBKO JJIS IISITH BHIIOB, B YHCIIO
KOTOPBIX HE BXOIUT THUIOBOW Bui Haplozoon armatum Dogiel, 1906. DBoOIMOHHBIC TEHACHIMK B Mpeieiax poja He
YCTAHOBIIEHBI 10 cuX nop. [ist perieHus 3Tol mpobieMbl HEOOXOAMMO MPOBECTH (HHIOTCHETHYECKUH aHAJIU3 IalIo300HOB U
COIIOCTABUTh MTOYYCHHBIC PE3YIIbTATHI C TAaHHBIMHE 10 MOP(OJIOTHH Mapa3uTOB.

Mser momyumnu mocienoarenbHocTd TeHOB 18S m 28S pPHK mnsa Haplozoon armatum, W30MAPOBAHHOTO U3
OenmoMopckoil monuxeTsl Travisia forbesii, u He onmucanHoro Buma Haplozoon sp. w3 nonuxeTsl Praxillella praetermissa,
TPOBENN (UIOTCHETUICCKUI aHAlIN3, a 3aTeM COIIOCTABHIIA PE3YIbTAThl C JaHHBIMHU IO MOPQOJIOTHH Pa3HBIX T'alIO300HOB,
MOJMYYCHHBIMA HaMH WJIH B3ATBIMH W3 JUTepaTypbl. Ha ¢uimoreHeTHdecknx NepeBBAX TalUIO300HBI 00pa3yoT XOPOIIO
MOAJIEP)KUBAEMYI0 MOHO(DHIIETHYECKYIO KAy, B KOTOPOU BU/IBI ¢ OOJIBLIMM YHCIIOM psiioB (Haripumep, H. armatum) 3aHAMAIOT
6a3aspHOE MOJI0KEHHE 110 OTHOIICHUIO K BHAAM, KJI€TKa KOTOPBIX COCTaBJIE€HAa U3 OAHOTO WJIM JIBYX PAJOB KOMIAPTMEHTOB.
Takum 00pa3oM, MBI TPEAIIONIaraeM, YTO BBICOKAs PSATHOCTH PACIOJOXKCHHS KOMIIAPTMEHTOB SIBIISICTCS apXawmdHOH 4YepTOu
CTPOEHUS MAPa3UTOB, M BBIIBUTAEM TMIIOTE3Y O KOMIAKTU3AIUU KIETKHU TallJIO300HOB B X0JI€ BOJIIOLUHU POAA.

Paboma evinoanena 6 pamkax memol 2ocyoapcmeernnoz2o 3adanus Ne 125012800903-5 «llapasumoelr sHcusommuvix u
pacmernull — 8u0080e pazHoobpasue, 38010YUs U RYMu MPAHCMUCCUU 8 eCIMECTNBEHHbIX U AHMPONO2EHHBIX TAHOWADMAXx ».

Evolution of parasitic dinoflagellates of the genus Haplozoon (Dinoflagellata)
PrilutskyM”z * Shapoval G’ Shapoval N, Paskerova G.**

! Saint Petersburg State University, Saint Petersburg

2 Institute of Cytology RAS, Laboratory of Cytology of Unicellular Organisms, Saint Petersburg

3 Zoological Institute RAS, Laboratory of Insect Taxonomy, Saint Petersburg

4 Zoological Institute RAS, Laboratory for the Study of Parasitic Worms and Protists, Saint Petersburg
* e-mail: mhl1981622@gmail.com, Gita.Paskerova@zin.ru

Haplozoon are parasitic dinoflagellates comprising over a dozen species. Molecular data are lacking for most
haplozoons, the evolutionary trends of the genus are unclear. We obtained molecular data for two more haplozoons and conducted
phylogenetic analysis to link the results with morphological characters and hypothesize the Haplozoon evolution.
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YabTpacTpyKTypa U pa3BUTHE MUKPOCTIOPH/IUU U3 PaKa-0THIEILHUKA

Crobruna O.A."%* Kamvruayxas o.r'? Muponiobos AAS Ulxnap AA" @ponosa E.B”° Muponrobosa T.C*
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2 UnctutyT tmrosnorun PAH, JlaGopaTopus IIATONOTMH OQHOKIETOUHBIX opranu3mMoB, Cankt-IleTepOypr
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4 MuctuTyT mpo6ieM skostorum 1 3Boymonun uM. A.H. Cesepmosa PAH, JlaGopaToprs CHCTEMATHKH U DBOJIOIUH IIAPA3UTOB,
Mocksa

* e-mail: levyyashyk@mail.ru

MHUKpOCTIOpUINY — KPYIHas TPyIIa Napa3uTHYECKUX OJHOKJIETOYHBIX OpPraHu3MoB. [ HUX XapaKTepeH IUPOKUI
KPYT X035€B (OT IIPOTHCTOB A0 MO3BOHOYHBIX XHUBOTHBIX ). BOJIBIIIOE YHCIIO BUIOB MUKPOCTIOPUANI ONMCAaHO U3 YWICHUCTOHOTHX,
B TOM YHCJIE paKOOOPa3HBIX.

Heckonbko net Hazan Ha benom Mope B pake-oriiensHuKe Pagurus pubescens, Obun 0OHApy>KeHBI Oelble y3€JIKH
Hen3BeCTHOW mpuposl. OKa3aloch, YTO 3TO CIEICTBUE MHUKPOCIIOPHIIN032a, KOTOPHIH paHee He ONMCHIBAIU B P. pubescens.
MomnekynspHble 1 MOP(HOJIOTHIECKHE HCCIESIOBAHMS MOKA3aIH, 3Ta MUKPOCHOPHANS MpPEACTaBIsieT co00il HOBBIM BHI poxa
Areospora 13 MOHOTHIIYECKOTO ceMelicTBa Areosporidae. EAMHCTBEHHBIN NpeCTaBUTENb JAHHOTO ceMeiicTBa OBl ONKMCaH B
Unnu y F0)KHOTO KOpOJIeBCKOTo Kpabda Lithodes santolla.

Martepuan 6511 cobpan Ha bemom mope (YHB CIIOI'Y «benomopckas», BBC MI'Y); 6butn caenasbl MpHKH3HEHHBIC
¢ororpadun ¢ momompro  guddepeHnnaNBEHON  MHTEP()EPEHIIMOHHO-KOHTPACTHOW ~ MHKPOCKOITMH,  OKpalleHHbIE
THCTOJIOTHYECKHE TIPENapaThl U 3aJIMBKH JJIsl TPAHCMUCCHOHHOI 3JIEKTPOHHOI MUKPOCKOTIHH.

[To HammM naHHBIM, TpoIM(EPaTHBHBIC CTaJUH Pa3BUBAIOTCS B MHAMBUAYAIbHBIX BAaKyOJIsiX, KOTOPBIE BIIOCIEICTBUH
TpaHcopmMupyIOTCs B criopodopHbIe My3bIphKH. B xoxe nmpomudepanyun GopMuUpYyIOTCS KpyNHBIE IIa3MOIUH. X TOKpOBBI
TOHKHE U OPHAMEHTUPOBaHBI TyOYJSPHBIMH LIETUHKaMHU. MBI MpejrnosiaraeM, 4To CHadana OHHM HEMOJHOCTBIO JEJATCS Ha
YeThIPE OKPYTJIbIE JIONIACTH, 32TEM J0 3aBEPILECHNUS IA3MOTOMHH JEIISITCS enle pa3. B pe3ynbrare po3eTKOBHIHOM M71a3MOTOMUH
00pa3zyeTcst BOCEMb OKPYTIIBIX criopobnactoB. Criopo6iacTel COETUHEHB! PYT € APYTOM IUTOINIa3MAaTHIECKIMHU MOCTHKaMu. B
UX LUTOILIa3Me ObUTM 0OHAPYKEHBI DJIEKTPOHHO-TUIOTHBIE TTI00YIIBI, OT KOTOPBIX, II0-BUANMOMY, OTIIHYPOBBIBAIOTCS JJIEMEHTHI
NoJSIpHOH TpyOKu. LluTormiasMa paHHHX CIOPOOJIACTOB CHIIBHO BaKyOJM3MPOBAaHA, B BaKyOJISIX PACIOJIAraloTCsl 3JIEMEHTHI
(opmupyromencs: MoNIpHON TPYOKH. Y MO3IHHUX CIOPOOIACTOB HAYMHAIOT ()OPMHUPOBATHCS SKOPHBIN TUCK M HOJSAPOILIACT,
9JIEMEHTHI ammapara SKCTPYy3uH IIepPeMEeIaioTcsl Ha MOoIroca MoIofol cropsl. Ciemayromuii sTan — Hadano (GpopMHUpPOBaHMS
sHjocnopsl. Jlanee pa30ouparoTcsl IMTOIUIA3MATHUECKHE MOCTHKH. B pesysnbrare dopmupyercs criopodOpHbIH IMy3bIpeK ¢
OKTOCIIOpaMHU. 3peible CHOPHl OBajbHbIE WM SHLIEBHJIHBIE, MOHOKapuoTHyeckue, pasmepom 4,8 x 3,3 mxM. CreHka crop
COCTOMT M3 BBIPQKEHHOW 3IJIEKTPOHHO-TIPO3PAYHON 3SHJOCIOPHI M MHOTOCIOWHOH 3K30CIOpPHl M JEKOPHUPOBaHAa TOHKHMH
TYOYJISIpHBIMU BbIpOCcTaMu («iieTMHKamMu»). [lonmsipHast TpyOka juiMHHas aHu30(QWUIApHAs, NEPeAHUIl BHTOK KpYyITHEe,
ocraibHbIe 20 BUTKOB OJJHHAKOBOI! TOJIIIMHBI, YJIOXKEHBI B UEThIpE psiia. SIKOPHBIH JUCK U MOJSIPHBIH CAaK UMEIOT KAHOHHYECKYTO
rpudononobuyo ¢opmy. Iomsporniact AByX4acTHBIN, ero mepenHss 4acTh COPMUPOBAHA IUIOTHO MPHIIETAIOMIMME JIPYT K
JPYTY JIaMeJlJIaMH, OKPY KAIOLIMMH 3aHIOK0 BE3UKYJISIPHYIO 4acTb. 3a/IHsIs BAKYOJIb XOPOILO BBIPAXKEHA.

HUccredosanue gvinonneno npu noooepacke PH® - npoexm Ne 23-74-00071 ¢ ucnonvzosanuem obopyoosanus Hayunoco
napxa CIIOI'Y.

Ultrastructure and development of microsporidia from the hermit crab

Skobkina O."**, Kamyshatskaya O. L2 Miroliubov A.°, Shklyar A.', Frolova E.°, Miroliubova T.?, Kremnev G.°,
Lianguzova A3 Ilyutkin S., Nassonova E. 12

! Saint Petersburg State University, Saint Petersburg

2 Institute of Cytology RAS, Saint Petersburg

3 Zoological Institute RAS, Saint Petersburg

4 Severtsov Institute of Ecology and Evolution RAS, Moscow
* e-mail: levyyashyk@mail.ru

A new species of microsporidia from the genus Areospora was discovered in the hermit crab on the White Sea. It was
studied using light and electron transmission microscopy.
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BunoBoe pa3zHoo0pa3ue HAMIOYBEHHBIX M AMUKCHWIBHBIX JUIIAHHIUKOB B YCJI0BUAX BHICOTHOM MOACHOCTH
ropbl Kupakka (Hanuonansnslii Ilapk Ilaanasapeu, Pecnyosiuka Kapesus)

Qunramosa M.B.*, bensesa T.A., Anopocosa B.U.

[erpo3aBojckuii rocyJapcTBEHHBI YHUBEPCUTET, Kadenpa O0TaHUKN U (HU3HOJIOTHH pacTeHuld, [leTpo3zaBoack
* e-mail: maryana.filatova.03@inbox.ru

Hammmonansusiit mapk «IlaanaspBm» pacmonokeH Ha ceBepo-3zamane PecryOnmku Kapemms, B mpemenax Jloyxckoro
MYHUIUNAJIBHOTO paiioHa, Ha rpanunie ¢ OuHmsHauel. OCHOBHAsg YacTb €ro TEPPUTOPUH INPUYPOUYEHA K YHHMKAIBHBIM JUIS
Kapenuu ceBepoTae:KHBIM HU3KOTOPHBIM JIaHMmagTaM C pacuieHeHHbIM penbedom. Ha ropueix Bepmmnax «Ilaanaspeu»
BBIPAXKCHA BBICOTHAS TIOSICHOCTDh PACTHUTEILHOCTH — TOPHBIE TYHAPHI CMEHSIOTCS PEIKOJIECHIMH U JIECCHBIMU COOOIIECTBAMU C
BKIIMHUBAIONIIMHUCS y9acTKaMu «BHcsaux» Oonot (Kpasuenko, Kysuemos, 2008). Komrurekc yHHUKaNbHBIX MIPHPOTHBIX
YCIIOBHIA, CIIOXKHUBIINXCS Ha TeppuTopru [1apka, 00ycliaBIuBaeT BEICOKOE BHI0BOE pazHO0Opasue U crieliu(puIHOCTb BUIOBOTO
COCTaBa KaK PACTEHHUH, TaK M JMIIAHHMWKOB. 37€Ch OTMEYEHO OKOJO TPETH BUIOB JIMIIAHHWKOB, M3BECTHBIX i1 Kapemun
(Halonen, 1993).

Llenbro McCIe0BaHUS SIBIISUIOCH H3yUeHHE BUI0OBOTO COCTABA AIIUTEIHBIX U ATMKCHIIBHBIX JIMIIAHUKOB M OCOOEHHOCTEH
€ro pacrpe/iesieHus 1Mo TPaJrueHTy BBICOTHOU MosicHOCTH Ha rope Kusakka (449 m). UccnenoBanue npoBoauiock B 2025 roay
Ha IIECTHAJUATH IOCTOSHHBIX MPOOHBIX IUIOMAAAX pasMepoM 25 X 25 M, 3aJ0KCHHBIX B Pa3HBIX THUIIAX PACTUTEIBHBIX
coo01ecTB 1o CkJIoHy Topsl. OOias riom@ans ucciaenoBaHus coctaBuia 1 ra. B xoge paGoTsl ObUIM MIPOBENCHBI ITOJIHBIE
reo00TaHMYECKUE OINMCAHUSI BCEX KOMIIOHEHTOB pacTUTENbHBIX coodmmectB (Metoapl wu3yuenws..., 2002). OOpasus
JMIIafHUKOB OBIIM COOpaHBI C TOYBBI M Bajeka IS JalbHEWIIEro ompeaeneHus B Jabopartopun Kadenpbl OOTaHWKH U
¢usnonorun pacternuii [letpl’Y 1o oOIEnPUHATHIM B IMXCHOJIIOTHH MeToauKaM. [Ipoanami3upoBaHHbIe 00pa3Ibl XpaHATCS B
repoapuu [letpl'Y (PZV).

B pesynbrate uccienoBanus ObuI0 0OHapyxeHO 126 BHAOB NHIIAHUKOB M OIM3KOPOJCTBEHHBIX I'pHOOB, KOTOPHIE
npuHAAIekaT K 27 ceMelictBaM um 57 ponmam, mpeoOiiafaloT KyCTHCTBIE W HAKWIHBIC JIMIIAWHUKA. Bcero Ha mouse OBLI
obHapy>xeH 31 Buz nMIIaHUKOB, Ha Banexxe — 70, 13 HUX 25 BUIIOB — Ha o0oux cyoctparax. Cpenu oOHapyKEeHHBIX BHIOB 3
3aHeceHbl B KpacHyro kHury Pecnybmuxm Kapenust (2020). 37 BumoB BHepBele OOHapyXeHbl Ha TEPPUTOPHH
6uoreorpaduueckoit nposunHmn Karelia kuusamdensis, 46 — BHepBble OTMeUeHBI A Tepputopuu Ilapka. BvlsBieHbI
pa3nuuus B OOIIEeM 4YHCIe BHJOB M B YHCJE BHUJOB JIMIIAWHUKOB SMHUICHHON M SMUKCHUIBHOM TPYNI B pasHBIX MosAcax
PaCTUTENHFHOCTH 10 CKIIOHY TOPBI: TyHApa — 35 BUIOB (21 — snureitHpIX, 6 — 3MUCKMWIBHBIX, 8§ — AIUIeHHO-3MUKCHIBHBIX );
necotyHapa — 36 (6, 9, 21 Bug cooTBeTcTBeHHO); Jec — 101 (12, 68, 21 Bux coorBeTcTBeHHO). COTIACHO apeaorudecKoi
CTPYKType, HaumOosnbinee 4Yucio BUIOB (91) SBIAIOTCA MYJIbTUPETHOHAIBHBIMM, a IO 30HAJIBHOW CTPYKType —
MyJIbTH30HAIbHEIMU (58) u OopeanbHbiMu (43). Cpenu OOHapyXEHHBIX BHJIOB OTMeE4YeHbl apkroanbnuiickue (12) u
apkrobopeansHbIe BUIHI (3).

Diversity of terricolous and lignicolous lichens in the altitudinal zonation gradient of mountain Kivakka
(Paanajirvi National Park, Republic of Karelia)
Filatova M. * Androsova V., Beliaeva T.

Petrozavodsk State University, Department of Botany and Plant Physiology, Petrozavodsk
* e-mail: maryana.filatova.03@inbox.ru

We studied terricolous and lignicolous lichen diversity in the plant communities along the altitudinal zonation gradient
of mountain Kivakka, Paanajérvi National Park. In total 126 species of lichens were found: 35 — in tundra, 36 — in forest-
tundra, 101 — in forest communities.

37



ONUJIMTHbIE JHIIARHUKH TYHIPOBBIX COOOIIECTB B YCJIOBHAX BHICOTHOI nmosicHocTu ropbl HyopyHen
(Hanuonaabhblii Ilapk IMaanasipeu, Pecny6auka Kapesusn)

Iamuuyoina M.I1.*, Conuna A.B.

[leTpo3aBoACKMi TOCYJapCTBEHHBIH YHUBEPCUTET, Kadeapa O0TaHUKH U GU3N0JIOTHU pacTeHui, [leTpo3aBoack
* e-mail: Pyatnicyna04@mail.ru

HccnenoBanue BeimonHeHo B uroHe 2025 roga B HanuoHanbHOM mapke [laaHaspBu, KOTOPBIM HaxoauTcd Ha ceBepe
Pecry6nmkn Kapenus (Jloyxckuit aqMUHUCTpaTHBHBIN paiioH). M3y4anu BujoBoe pa3zHOOOpa3ue SIMINTHBIX JIMIIAHHAKOB T10
cKJI0HY ropsl HyopyHeH, camoit BEICOKO# ropsl Ha Tepputopun Kapenuu (577 m). I1o ckJI0HY IPOUCXOANUT CMEHA PACTUTEIBHBIX
COOOIIECTB OT JIECHBIX — B OCHOBAHHH T'OPBI JI0 JIECOTYHPHI (PEIKOIEChE) U TYH/IPHI.

BunoBoe pa3HooOpa3ue SHIIMTHBIX JIMIIAHHWKOB M3y4and B mpenenax 4 reoOOTaHWYECKHX MPOOHBIX IUIOLIael
pasMepoM 625 M2, KOTOpBIE 3aKJIaAbIBAIN B PA3HBIX THIIAX PACTHTEIBHEIX co00mecTs. C60p 06pa3oB IMIIANHAKOB BBIOIHEH
C MHHEPAJIBHBIX CyOCTPaTOB Pa3HBIX 3KCIO3UINH, @ TAKXKE C IIPUMUTHBHON MOYBEI, KOTOpasi HAKAIUIMBAJIACh HA TIOBEPXHOCTH
KaMHEH M Ha CKaJbHBIX BBIXOJax. B Hacrosmieil paboTe NMpHUBOIATCS JaHHBIE TOJIBKO M3 TYHIPOBBIX coobmiecTB. B xone
uccnenoBanus codpano mopsaka 200 oOpasioB. OmnpenencHie BHIOB BBIMOJHCHO Ha Kadenpe OOTaHUKH M (PU3UOIOTUU
pacTeHuil NPUHATHIMH B JINXEHOJIOTUH METOIaMU.

K Hacrosiiemy MoMeHTY u3BecTHO 444 Buna numaiiHukoB i tepputopun HIT «ITaanaspeu» (Halonen, 1993). Cpean
HUX ¢ Hyopynen — 135 BumoB. Mbl mpenmonaraeM, 4TO YHCJIO BHJIOB MOXKET OBITH OOJBIIUM TpH 0OoJiee JETalbHOM
00ceI0BaHIH TEPPUTOPHH.

Hawmwu BerstBiteHO 90 BUIOB MTUINAHUKOB TYHAPOBEIX coodmiecTB ropsl HyopyHeH, u3 Hux 20 — HOBBIC IS TEPPUTOPHU
HIT «ITaanasipBi», U3 HUX 7 OOJUTATHBIX SIINIUTOB SBJISAIOTCA HOBbIMU it HyopyHen: Aspicilia recedens (Taylor) Arnold,
Calvitimela armeniaca (DC.) Hafellner, Lecidea plana (J. Lahm) Nyl., Porpidia tuberculosa (Sm.) Hertel & Knoph,
Rhizocarpon intersitum Arnold, R. leptolepis Anzi, Tremolecia atrata (Ach.) Hertel.

Epilitic lichens of tundra communities in the conditions of the altitude zonation of Mount Nuorunen
(Paanajirvi National Park, Republic of Karelia)
Pyatnitsyna M., Sonina A.

Petrozavodsk State University, Department of Botany and Plant Physiology, Petrozavodsk
* e-mail: Pyatnicyna04@mail.ru

We studied the species diversity of epilithic lichens in the plant communities in the conditions of the altitude zonation of
Mount Nuorunen, Paanajéarvi National Park. More than 200 specimens were collected and 90 species were identified, of which
20 are new to the NP Paanajérvi and 7 epilithic species new for Mount Nuorunen.
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CpaBHHMTE/IBHBIH AHAJTU3 U AHHOTANMS XJIOPOILIACTHBIX reHOMOB BUI0B Taraxacum (OnyBaHYMK) U3
Apkrnyeckoro u Cy0apKTHYeCKOr0 PernoHOB

Ckpsiouna A.O. L2% Egumos IS, Jomawxkuna B.B.>*

'MUTMO, Cankr-IletepOypr

2 borannaeckuii nHCTHTYT uM. B.JI. Komaposa PAH, JlaGopatopus buocucremaruku u L{uronorun, Cankr-IletepGypr
3 Borannueckuit muctuTyT um. B.JI. Komaposa PAH, Otnen Iep6apuit Beiciuux pactenuit, Cankr-ITetepOypr

4 Cankr-IleTepOyprekuii rocyIapCTBEHHBIM YHUBEPCHTET, Kadeapa 6otanuku, Cankr-IletepOypr

* e-mail: skryabinaalexandra@yandex.com

Hacrosimee nccnenoBanue Gpokycupyercs Ha aHaIu3e U aHHOTALMK XJIOPOIIaCTHRIX reHoMoB 21 Buaa pona Taraxacum,
OTHOCSIIIUXCS K PA3JIMYHBIM CEKLUSIM M MPECTaBIISIOMNX KaK OJIM3KOPOJICTBEHHBIE, TaK U 0oJiee OTAAIECHHBIE TAKCOHBL. DTH
BUJBI TIPEICTABIAIOT OCOOBIH HMHTEpEC, NMOCKOJIbKY CpPEIN HHUX €CThb KaK apKTHYeCKHEe M CyOapKTHYECKHE IO CBOEMY
pachmpoCTpaHEHHIO, TaK M INHPOKOapeaabHBIC BHIBI, IIPU 3TOM BCE M3yYCHHBIE 0Opasisl ObIIM COOpaHBI B apKTHUECKHX U
Cy0apKTHYECKUX PErHOHaX, YTO JeJaeT WX LIEHHBIM MaTepHaIOM JUIS MCCIICTIOBAHUS aJlaNTalliii paCTeHUH K 9KCTPEeMaIbHBIM
ycnoBusiMm CeBepa. Bribopka, cocrosmas u3 21 obpasna, Bxitodana 17 BuaoB, coOpanHsix B paiione Tpomcé (Hopserus), a
TaKXKe eAMHUYIHBIe 00pa3ubl ¢ npyrux Teppuropuii: T. torvum u T. brachyrhynchum (o. ln-Maiter, Hopserns), T. brachyceras
(octpos IlInunoepren, Hopeerus) u T. lacevum (Tanotioak, Kanana).

Hcxonubie HecoOpaHHbIE TEHOMBI OBUTH B3STHI M3 OTKPBITON 0a3bl nanbix NCBI. JIis mosy4eHus MoJTHOr€HOMHO# cO0pKU
XJIOPOIIACTOB OBLT MCHOJIB30BaH mporpamMMmHblid maker GetOrganelle, a 3aTeM BBIONHEHO IOCTpanBaHUE W BHIPaBHUBAHHE
KOHTHTOB C TIOMOIITbI0 HHCTpyMeHTa RagTag, ncrons3ys B kauecTBe pedepeHcHoro reHoma Taraxacum officinale (KX198561).
[Ipouecc aHHOTAaMM TNPOBOAMJICS C MCIOJNB30BAHUEM IporpaMMHOro obecrnedenus GeSeq, NpeaHA3HAYSHHOTO IS
BBICOKOTOYHOH HICHTHU(HKAIMA T€HOB B OPraHEJUIIPHBIX TeHoMmax. Ilocie ycremHoii cOOpKM TeHOMOB M MX aHHOTAIWH, B
XJIOPOIUTACTHBIX TEHOMAaX HM3YYEHHBIX BHIOB laraxacum ObUIO MASHTHGHUIMPOBAHO 92 (GYHKIMOHAIBHBIX T'€HAa M IIECTh
TNICEBZIOTEHOB. B pe3ynbraTe aHHOTAMU XJIOPOIIACTHOTO T'eéHOMa OBUTH WAECHTU(HUIMPOBAHBI Te€HbI, KOJUPYIOIINE KIIOUeBbIE
KOMITOHEHTHl MeTaboimu3Ma, BkiIrouas cyOobenmuuisl QotocucteM 1 u II (psa, psb), AT®-cunraswl (atp), HAI(D)H-
neruaporenassl (ndh), PHK-momimepassl (1po), pudocomansHsie Oenku (rpl, rps), a Taxoke monHBIH Habop TparcmopTHEIX PHK
(trn) 1 OTKpBITBHIE PaMKU CYUTHIBAHUSA ()Cf).

KiroueBbIM pe3ynbTaToM, TpeOyIOIIMM JalbHEHIIEro M3ydeHHs, CTalo OTCYTCTBHE BOCBMH T'€HOB B HCCIIETyEeMbIX
o0pasIax 1mo cpaBHEHUIO ¢ peepeHCHBIM reHOMOM T officinale. OTo HabIOAEHIE IOPOXKAACT JIBE OCHOBHBIC THITOTE3BI: JINOO
OTCYTCTBHE OTpa)kaeT (PaKTHUECKYIO IIOTEPIO 3THX I'€HOB B IIPOIIECCE 3BOOIIMOHHON alalTallii ApKTHYECKHUX BUJIOB, TMO0 OHO
CBSI3aHO C OIIMOKaMH B MPOrpaMMe aHHOTALMH, OCOOCHHO YYMTBIBAsl, YTO OOJILIINHCTBO «BBIMABIIMX» T'€HOB, KaK W3BECTHO,
JEMOHCTPHPYIOT BBICOKYIO BapHa0eIbHOCTh IOCIE0BATEIbHOCTEH, YTO MOIJIO MOMENIaTh MX TOYHOMY pPacIiO3HABAHHIO.
JanHbiii gakt TpebyeT nanbHEHIIET0 W3Y4YeHHWs M PYYHOHW AHHOTAIMM JUIl WCKIIOYEHHS apTe(akToB aBTOMATHUECKOH
00paboTKy.

Comparative Analysis and Annotation of Chloroplast Genomes of Taraxacum Species from Arctic and
Subarctic Regions

Skryabina AP * Efimov P, Domashkina V.>*

'ITMO University, Saint Petersburg

2 Komarov Botanical Institute RAS, Laboratory of Biosystematics and Cytology, Saint Petersburg
3 Saint Petersburg State University, Department of Botany, Saint Petersburg

4 Komarov Botanical Institute RAS, Herbarium of Higher Plants, Saint Petersburg

* e-mail: skryabinaalexandra@yandex.com

This study analyzed and annotated chloroplast genomes from 21 Taraxacum species from Arctic/Subarctic regions.
Assembly used GetOrganelle and RagTag (reference: 7. officinale KX198561), with GeSeq for annotation. Key finding: 92
functional genes were identified, but eight genes were absent compared to the reference, possibly due to evolutionary loss or
annotation errors requiring manual validation.
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BausiHue ycJ10BHii Ipou3pacTanus Ha xJopoduiabHblii unaexc Cypripedium calceolus L. B HIT
«Ilaanasipeu» (Pecnyouauka Kapesusn)

lpozynosa /[. 1. * Cmapoodyoyesa A.A.

[leTpo3aBoACKMi TOCYJapCTBEHHBIH YHUBEPCUTET, Kadeapa O0TaHUKH U GU3N0JIOTHU pacTeHui, [leTpo3aBoack
* e-mail: dariadrogunova@mail.ru

Benepun Oammauok 00ObIKHOBeHHBIN Cypripedium calceolus L. sBISeTCS pPEIKUM MPEICTABUTEICM CEMEHCTBA
Opxuansle (Orchidaceae), 3anecén B Kpacnyro xuury Kapennu co crarycom penkoctu 5 (LC) (2020) u Poccun co cratycom
penkoctu 3 (2023). B Kapenwu Bun oTMedeH BO BceX (IOPUCTHUECKUX paloHaX, OXpaHIETCS HAa TEPPUTOPHSX 3aMIOBETHIKOB
«Kusau» u «Kanganakmickuity, a Takke B HalnoHassHOM napke «Ilaanaspeu». [1o qanusiM A.B. KpaBuenko u O.B. Ky3nenosa
(2008) Ha TeppuTOpUM MapKa BUA BCTPEUACTCS HEPEIKO, IPOU3PACTAET B JIecax U Ha HU3MHHBIX 00JI0TaX.

HWccnenoBanms Osumn poBeeHsl Ha Teppuropun HIT «ITaanaspem» B koHme urons 2025 roxa. B 3agaun mccnenoBaHus
BXOJIMJIO: OIMcaHue 2 (PUTOIIEHO30B C Pa3HOI OCBEIICHHOCTHIO, B KOTOPHIX mpom3pactaet C. calceolus, n3mepeHne cogep kanus
¢dorocuHTeTHYECKMX NUrMeHTOB B JHUCThIX C. calceolus, a Takke aHaIM3 TONy4YeHHBIX JaHHBIX. ConepikaHue
(hOTOCHHTETHYECKUX MUTMEHTOB (XJIOPO(UILUTLHBII HHAEKC) ONPEIeIIsiI HEMHBa3HBHBIM METOJIOM C TIOMOIIbI0 iprbopa AtLeaf
(CIIA).

BunoBoe 00raTcTBO MEPBOro cOOOIIECTBA COCTABISICT 51 BUA COCYAMCTHIX PACTCHUIN U 6 BUOB MXOB, a BTOporo — 54
BUJIa COCYIUCTBIX pACTeHHUH U 7 BUJOB MXOB, KOJIMYECTBO OOIIUX BUAOB B coodIiecTBax — 47. B nepBoM ¢uroneHose, eabHUKE
Pa3sHOTPABHO-3€JICHOMOIITHOM, JIPEBECHBIN SIPYC COCTABILSIIOT 3 BHIA, HOAJIECOK — 7 BHJIOB, TPABSHO-KYyCTaPHUYKOBBIH ApyC —
44 Bunma, MOXOBO-JHIIAIHUKOBBIH — 6 BHAOB. Bo BTOpoM (HTOLEHO3E, CMENMIAHHOM pPa3HOTPaBHO-3EJICHOMOIIHOM JieCy,
JpeBeCHBIN spyc cocTaBisAloT 4 BuAa, mojulecok — 10 BUAOB, TpaBsHO-KYCTapHUUYKOBBIH sipyc — 40 BHAOB, MOXOBO-
IUIaiHUKOBBIA — 7 BUI0B. COMKHYTOCTb KpOH cocTaBisieT 45—50 % u 75-80 % cooTBETCTBEHHO, NepBas LieHonomynsanus C.
calceolus mpon3pacTaeT Npyu MEHbILIEM 3aTEHEHUH, YeM BTOpast. XJI0pO(GHIbHBIN HHIEKC BTOPOTO (POTOCHHTE3UPYIOIIETO JICTa
y BEreTaTHUBHBIX 0coOeil MepBO LIEHONOMYIISIMNA B CpelHeM cocTaBuil 26,1, y reHepaTuBHbIX — 25,8. ¥V oco0beit BTOpoii
[EHOMOMYJISIIUYU 3TO 3HaUYeHue paBHO 27,2 u 30,5 COOTBETCTBEHHO.

PaznmnuHoe conepkaHne (POTOCHHTETHYECKHX NMHUTMEHTOB B JHCTHIX C. calceolus MOXET CBUICTENHbCTBOBATH 00
aJlanTallid PAacTCHUH K Pa3IMYHON OCBEIICHHOCTH. [Ipu nanbHeiiiiedl OleHKE COCTOSHHUS IICHOTOMYJISIUA MOTYT OBITH
BBISIBJICHB! ONTHMAJIbHBIE YCJIOBHS OCBELICHHOCTH JUIS COXpaHEeHUs ycToituuBbix neHononyssinuid C. calceolus. JlaHHble,
MIOJTyYCHHBIE B PE3YJIbTaTe HMCCIENOBAHMS, NEPENaHbl B ITUPEKIMIO HAIIMOHANBHOTO Tapka «[laaHaspBm» Ui NaJbHEHIIETo
HCIIOIb30BaHMI.

Influence of growing conditions on the chlorophyll index of Cypripedium calceolus L. in the Paanajarvi
National Park (Republic of Karelia)

Drogunova D.*, Starodubtseva A.

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

Cypripedium calceolus L. (Orchidaceae) is rare and protected in Russia. Research on the coenopopulation of
C. calceolus L. was conducted at the Paanajérvi National Park in late June 2025. Two phytocoenoses with different light
conditions were described where C. calceolus grows, and the amount of photosynthetic pigments in the leaves of C. calceolus
was determined.
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DYHKIHOHAJIbHbIE MPU3HAKHU U CTPATErHH pacTeHuid XuouH
Tonowesey T.B. *

[onspro-anprmiickuii OoTaHIMUECKUil cax-nHCTUTYT MMeHH H.A. ABpopuna Konmbsckoro Haygroro neaTpa PAH, Amatute
* e-mail: po.taya@yandex.ru

OyHKIMOHAIBHBIE MPU3HAKU PACTEHUH OTPa)KaloT MPHUCIIOCOONICHHOCTh PACTEHHH K YCIIOBUSIM OKPY)KaIOIIEH cpembl.
Knumar XuOuH XapakrepusyeTcs HU3KUMH CPEJHErOJOBBIMU TeMIlepaTypamMH, KOPOTKHM BET€TallMOHHBIM IIEPHOJIOM,
OOJBIIIM KOJTMYECTBOM 0CaIKoB. J{ist pacTeHnit XuOWH MBI coOpaii Habop TaHHBIX 0 (QYHKIIMOHAIHHBIM IIPU3HAKAM JIFCTHEB,
BereraTuBHOI BeIcOTe W CSR-cTpaTermsM (KOHKYpEHTBHI — CTPECC-TONIEpaHTHl — pyaepaisl). Llempio mccimenoBaHus OBLIO
M3MEPHUTh (PYHKIMOHAIBHBIE NMPU3HAKA M PACCUUTaTh CTPATEruy Haubosee paclpoCTPaHEHHBIX BUJIOB pacTeHHi XHOWH U
OLICHUTh UX pa3HooOpa3ue. Pabora mpoBegeHa Ha Tepputopun [1oNPHO-ANBIHICKOr0 OOTAHUYECKOTO Ca/ia, B OKPECTHOCTSIX
ropsl Byassaspuopp.

[o nanabM 13 200 reo60TaHMYECKNX OMMCAHUMN, CACTAHHBIX HA TEPPUTOPUU XHOUH B Pa3HBIX BEICOTHBIX MOsICax, ObLIN
BbIOpaHbl HamOoJiee 4acTo BeTpevaromuecs: Buiabl. [ Gonee yem 100 BumoB ObLIM HM3MEpEeHBI Takue (pyHKIMOHAIIBHBIE
NPU3HAKKA Kak: IJIOIIAJb JIUCTA, Macca BOJOHACHIIEHHOTO JINCTA, MAcca CyXOro JIUCTa, a TAaKkKe BBICOTA pacTeHHs. bbuin
paccunTaHbl yJellbHas JIMCTOBash MOBEPXHOCTh, colepkaHHe cyxoro BemiectBa B jucrte U CSR-crparermu. Ilpm ananmze
MPU3HAKOB BUJIBI OBLTH pa3iesieHbl Ha IPYIIIbI: Pa3HOTPABbE, 3J1aKH, TUIAYHbI, XBOLIH, TAIIOPOTHUKH, KYCTAPHUYKH, KyCTapHHKH,
nepeBbs. Hanbounbinee pazHooOpasue 1o npu3HakaM MoKa3sala rpyIna pasHoTpaske. Tak, HampuMmep, ¢ HAMMEHbIIEH IUIONIAIbI0
JHUCTa B 3Ty TpymIy Bxoawna Silene acaulis (4 Mmm?), a ¢ Hanbonbielt — Angelica archangelica (155151 mm?). CaMble MeNKHE
JIUCThS CPEIH KYyCTapHUUYKOB ObuTu Y Harrimanella hypnoides, kpynHble B 3ToM rpymme — Salix reticulata, 3makoB — Festuca
ovina v Millium effusum coorBercTBeHHO. HecMOTps Ha TO, YTO 4YacTh BUIOB ObUIa COOpaHa B HIDKHEM TOPHOM MOsCE,
OOJIBIIUHCTBO BUIOB OTHOCHIIUCH K CTPECC-TOJIEPAHTHON WM pyAepaibHON crparerun. Hanboniee KOHKYPEHTHBIMH BUAAMHU
obutn Angelica archangelica (C-77 %), Cirsium heterophyllum (C-60 %), Cicerbita alpina (59 %), Geum rivale (58 %). 100 %-
cTpecc-TojiepaHTaMu okasaiuck Cassiope tetragona, Diapensia lapponica, Juniperus sibirica, Kalmia procumbens, Phyllodoce
coerulea, 9TO XapaKTepHO ISl APKTO-ABIMHACKHX KyCTAPHHYKOB, KOTOPbIE OOUTAIOT B CYpOBBIX YCIOBHsX cpensl. Hanbonee
pyaepanbhbiMu (R Gosee 90 %) U3 uccienoBaHHBIX BUIOB Obutd Euphrasia frigida, Epilobium alpinum, Omalotheca supina,
Cardamine bellidifolia. UentpansHoe mosoxenue (onmuskue k 33—33-33 %) 3anumanu Solidago lapponica, Salix caprea, Rubus
chamaemorus.

Functional traits and strategies of plants in the Khibiny

Poloshevets T.*

Avrorin Polar-Alpine Botanical Garden-Institute of Kola Scientific Centre RAS, Apatity
* e-mail: po.taya@yandex.ru

Across more than 100 Khibiny vascular plant species, we measured leaf area, fresh and dry mass and height, derived
SLA, LDMC and CSR-strategies, and compared life-form groups. Forbs showed greatest trait diversity. Most species were stress-
tolerant or ruderal. Competitive leader was Angelica archangelica; pure Stress-tolerant included Cassiope tetragona; Ruderal
— Euphrasia frigida.
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CpaBHUTEJBHBIN aHATH3 OHOXMMHYECKOI0 COCTaBa OYPhIX H KPACHBIX HUTYATHIX BOAOpOCIei
ApkTuyeckoro pernona (beixoe mope)

Bamsmruna E.B.", Snowun H.A.", [Tonosa Al ! Tapaxoeckas E.P. L2

! Cankr-TleTepOyprekuii rocy1apcTBEHHbBIH YHUBEPCHTET, Kadenpa pusnonoruu u Guoxumuu pactenui, Cankr-ITetepOypr
2 UucrutyT 06meii renetuxu um. H.U. Basunosa PAH, Cankr-ITerepOyprekuii gpunnan, Cankr-ITetepOypr
* e-mail: lizatekna@mail.ru

AJBroneHo3sl HIKHEW JHTOpaln — BepxXHell cybmmropanmn bemoro mops BkrodaroT B ceOsi OOJBIIOE KOJTHYECTBO
HHUTYATHIX Bogopociei nopsakos Ectocarpales (Phaecophyceae) u Ceramiales (Rhodophyta). XoTst MHOTHe npeicTaBUTENH 3THX
TPy OPraHU3MOB CXOJHBI 110 MOP(OJIOTHH M HKOJIOTUH, OHH UMEIOT pa3sHOe MPOUCXOKACHHE U (PMIOTEHETHYECKH OTCTOST
Ipyr OT Apyra odeHb Jayeko. CpaBHHUTENbHBI OMOXMMHYECKHH aHAIW3 TaKMX OOBEKTOB HMHTEPECEH C TOUYKH 3PEHUS
XEMOTAKCOHOMUHU W HBOJIONMOHHON OMOXMMUHU Bomopocieid. Llenpro maHHOW pabOTHI CTajlO CpaBHEHHE OHMOXHMHYECKOTO
COCTaBa (B YaCTHOCTH, CO/IEPIKAaHUsI IMIMEHTOB U (DeHOJIbHBIX COeIMHEHNH) 12 BHI0B HUTUATHIX Bojopocieii op. Ectocarpales
u Ceramiales.

O6wextsl (Ectocarpus siliculosus, Dictyosiphon hippuroides, Dictyosiphon chordaria, Stictyosiphon subarticulatus,
Elachista fucicola, Pylaiella littoralis (Ectocarpales); Vertebrata fucoides, Savoiea arctica, Ceramium virgatum, Polysiphonia
stricta, Rhodomela confervoides, Rhodomela lycopodioides (Ceramiales)) Obl1u coOpanbl B paiione Keperckoro apxumnenara
Benoro mops B mepron 1-10 urons 2024—-2025 rr. B Tanmmomax Bogopocielt ObLI0 OpeesieHo cotepkanne POTOCHHTETHISCKIX
MUTMEHTOB (XJIOPO(HILIOB, KAPOTUHOMOB) U (PCHOJBHBIX COCOMHEHNH. AHAIM3bl ObUIM TPOBeAEHBI B 9—12 OHOIOrHYEeCKUX
MOBTOPHOCTSIX, IPUBOJSTCS cpeqHue apupMeTHUECKIE 3HAYCHHUSI BEJIMYHMH U CTaHIAPTHBIE OLIMOKH CPE/IHETO.

PesynbraTel mokaszand, 4To Oypble BOJOPOCIHM OTJIMYAINCH OT KPAcHBIX Oosiee BBICOKMM COAEPXKaHUEM (EHOIBHBIX
COEIMHEHUH, KOTOPBIC Y ATUX OPTaHU3MOB NPEACTABICHBI CIIEIN(HIECKUMH TToIUMepaMi — (roporaHarHaMu. Jlnauposana
mo 3romy mokazarento E. fucicola (8,5 £ 0,6 % cyx. maccel), MuHUManbHble 3HadeHus (3 £ 0,3 %) momyuensl s S.
subarticulatus. Bo3MOXXHO, Takoi pa30poc 3HaUeHHWH CBA3aH CO CKPHITOM TAKCOHOMHUYECKOH TeTEPOTEHHOCTBHIO IOPSIKa
OKTOKapIycoBble. B Tammomax nccleqOBaHHBIX KPAaCHBIX BOAOPOCHEH coiepkaHne ()CHONBHBIX COCAMHEHUH OBLIO B Pasbl
HIKe, nocturas makcumyma (1,5-2 % cyx. maccel) y V. fucoides u S. arctica, HakamIMBamOIUX HHU3KOMOJICKYJISIPHBIC
OopomupoBanHbie (heHOJbl. MUHMMAaNbHOE Cojepxannue (PEHOIbHBIX MeTabonuToB ObUTO OOHapyxkeHo y C. virgatum (0,5 £
0,05 %). Ilo conmepxaHWIO THIMEHTOB ObUIa MOJy4eHa NPOTHBOIOJIOKHAS KapTHHA: OoJiee BBICOKHME 3HAYEHHS OBLIH
XapakTepHBI JUIS [lepaMUeBBIX Bojopocieil. Hanbonpmmm conepikaHneM IMUTMEHTOB OTIIMYANINCh TaIuIoMbl V. fucoides (0,7 +
0,05 % cyx. maccer xnopodmmia u 0,4 £ 0,03 % kaporunouaoB). Cpean UCCIETOBAHHBIX OYPBIX BOJOPOCIEH COMOCTaBUMBIE
3Ha4YeHMs OBUIN NOTyUYeHBI TOJBKO ist D. hippuroides. [lonydeHHbIe pe3ylbTaThl AEMOHCTPUPYIOT HEKOTOPBIE 3aKOHOMEPHOCTH
B HAKOIJICHUH ITMTMEHTOB U (JEHOJIBHBIX COCAMHEHNH Y HUTUATHIX OypBIX M KpacHBIX Bojopocieil beixoro Mopsi, pacTymux Ha
rpaHulie HIWKHEH nuropanu / cyonuropand. Hackoiabko HaMm HM3BECTHO, IPUMEPHO Uil TPETH BUJIOB OTH OMOXHMHYECKHE
napaMmeTpsl olpeJielieHbl BriepBble. HecMoTpsi Ha MOpdosiornyeckoe 1 9KOJIOTHYECKOe CXOJICTBO OOBEKTOB, M3YUECHHbIC HAMU
XapaKTEepPUCTUKN MeTabO0JIM3Ma BOIOPOCIEH COXPAHSIOT YETKYI0 TAKCOHOMHUYECKYIO crennuIHOCTh. B mepcrnekTise Hamm
JIAHHBbIE MOTYT CIYXXHThb OCHOBOM KaK JUI XEMOTaKCOHOMHMYECKHX, TaK W TNPHUKIAJHBIX HCCIEIOBAaHUH OEIOMOPCKUX
MakpoduTOB.

Ipoexm gvinonusemcs npu noodepicke PH® (epanm Ne 25-24-00114).

Comparative analysis of the biochemical composition of brown and red filamentous algae from the Arctic
region (the White Sea)

Zamyatkina E."", Yanshin N.", Popova Al T arakhovskaya E. L2

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

We compared the biochemical composition of brown and red filamentous algae from the White Sea coast. It was found
that brown algae accumulate higher amounts of phenolic compounds while rhodophytes have a higher content of photosynthetic
pigments. Our data reveal specificity of biochemical composition in morphologically similar algal taxa.
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HN3menenue nmpodusisi peHoJBLHBIX MeTa00auTOB Vertebrata fucoides (Ceramiales) u Furcellaria lumbricalis
(Gigartinales) B 3aBHCHMOCTH OT COJIEHOCTH BOJbI

Suowun HA."", 3amsmruna E.B.', Tapaxosckas E.P. L2

! Cankr-IleTepOyprekuii rocyapcTBEHHBIN YHUBEPCHUTET, Kadeapa (pU3HONOruy 1 6noxumun pactennii, Cankr-IleTepOypr
2 UnctutyT 00mel reretrkn uv. H.W. Basunosa PAH, Cankr-IleTepOyprexnii puman, Cankr-IleTep6ypr
* e-mail: kolyal256(@gmail.com

CosneHOCTh BOJIBI — OJMH M3 KIIIOYEBBIX THAPOXUMHYECKUX NTapaMETPOB, 3HAYEHHsI KOTOPOTO B IPUOPEIKHOIT 30HE MOpeit
HOJBEP)KCHBI 3HAUUTENBHBIM (MIYKTyallMsM II0J BIMSHUEM NPWIMBHOTO IMKIA, 00bEMa PEYHOTO0 CTOKA, MHTEHCUBHOCTH
0Ca/IKOB M HMCIapeHus. Tak, aMIUTUTyja CE30HHBIX KOJeOaHWil COJICHOCTH B MOBEPXHOCTHBIX BoJax OacceiiHa benoro mops
nmocturaeT 27 %o (badbkos, 1998).

B ocHOBe MeXaHM3MOB aJaNnTaldH BOJOPOCICH K KOJEOAHHAM COJICHOCTH JISKAT W3MCHEHHUS X OHOXHMHYECKOTO
COCTaBa, B YaCTHOCTH COJACPKAaHWSA M NPO(MISL BTOPUYHBIX METa0OJIMTOB, TAaKUX Kak (eHOJbHBIE coexmHeHHs. Cpenu
0EJIOMOPCKMX KpacHBIX BOJOPOCIEH BBLICISIOTCS JIBa BHAA, OTJIMYAIOIIMECS OCOOCHHO BBICOKHM COJICPKAHHUEM H
pasHoobOpa3ueM MeTaboauToB (heHOIBHOM pupobl: Vertebrata fucoides (Ceramiales) u Furcellaria lumbricalis (Gigartinales).
Hdus V. fucoides xapakTepHO HAKOIUICHHE TaJIOTCHHPOBAHHBIX (PCHONBHBIX COSHAWHEHHN (MOHO- W IuOpoMdeHoJoB), a F.
lumbricalis oTMuaeTcsi BBICOKUM CO/IepKaHUEeM (DEHONBHBIX KHCIOT U (heHUIIponanonaoB. Llenbio 1anHOH paboThl SIBUIOCH
UCCIIeJIOBAaHNE BIIUSHUSL COJIEHOCTH MOPCKOW BOJBI Ha cojiepkaHue U NMpoQiib GpEeHOJIbHBIX METa0O0IUTOB 3TUX ABYX BHJIOB
BOJOPOCIEH.

Tamnowmst V. fucoides n F. lumbricalis, cobpannbie B paiione Keperckoro apxunenara bemoro mops ¢ riryounst 0,5—4 M,
B TeUCHHE 7 CYTOK BBIJCPKUBAIH B BOJE C HOpMabHOU (25 %o), moHmwkeHHOI (12,5 %o) 1 moBeImeHHOMH (37,5 %0) COJIEHOCTEHIO,
HOCJIe Yero HCCIIeNOBallM COACPKaHHe U NPOGHIb HX (DEHOJIBHBIX METAOOJIHUTOB C IOMOLIBIO CIEKTPO(POTOMETPHIECCKHX
METOIOB, & TAKXKE ra30BOi XpoMaTorpaui — Macc-CIIeKTPOMETPHH.

OO1ee conepxanue (GpeHOIBHBIX COSAMHEHUH B pacyere Ha CyXyIO Maccy B TajsioMax oOOMX BHIOB BOAOPOCIEH MpH
CHMYKEHUH COJICHOCTH BOJIBI YMEHbBIIATOCH B cpeaHeM Ha 20 % 1o cpaBHEHHUIO ¢ KOHTposieM. [Ipu MOBBINIEHHH COJICHOCTH B
taimoMax F. lumbricalis Habmonanack Takas K€ peakiys, OJHAKO KICTKH V. fiicoides, HAIPOTHB, HAKAIUTUBAIN (PCHOIBHBIC
MeTabonmuThl. Pe3yspraThl MeTaboIoMHOrO npodaiiiinira nokasaiu u3MeHeHne (eHOIbHOro Npoduiisi 00enx BOIOPOCIeH B
OTBET Ha M3MEHEHHUE COJICHOCTH BOABL B kierkax F. lumbricalis ipy N3MEHEHHN COJICHOCTH CHMIKAJOCh COJEpIKaHUE psiaa
(CHONBHBIX KHUCIOT (KyMapOBOW, THAPOKCHKOPHYHOW M IIp.), YTO MOXKET OOBSICHATHCS OOLIMM TOPMOXKCHHEM IPOLIECCOB
BTOPHYHOIO MeTaboym3Ma npu  (u3HoNorHmyeckoM crpecce. B kimetkax V. ficoides TOBBINIEHHE COJICHOCTH BOIbI
CTHMYJIMPOBAJIO HaKOIUIEHHE HEKOTOPBIX AMOPOMGEHOOB (MEeTWI-lNaHo30iia U 1p.). [loBbleHne conepxanus GpeHOJIbHBIX
COEIMHEHUI B TUIIEPOCMOTHYHOI cpeJie paHee ObLIO MIOKa3aHO Uy BOAOPOCIICH, U Y HA3eMHBIX PACTCHHUI: MPEAIIONaracTcs, 4To
9TH METa0OJHTHl YYaCTBYIOT B IOJICPKAHHS MOHHOrO OanaHca KIETOK NPH OCMOTHYECKOM crpecce. Takxke, (heHONbHBIC
COe/IMHEeHUsI 00J1a/Ial0T aHTUOKCUIAHTHBIMH CBOMCTBAMHM, M MX HAKOIUIEHHE MOJKET MPEJOTBPAILATh Pa3BUTHE OKHCIUTEILHOTO
CTpecca, BBI3BAHHOTO MOBBINIEHHEM COJEHOCTH. Halm JaHHbIE MO3BONISIOT MPENIONIOKUTh, YTO OpOM(EHOIIBI IepaMHUEBBIX
BOJZIOPOCIIeH SABISOTCS Oosiee I PEKTHBHBIMU 3alIUTHBIMH MeTabonmuTamMu, yeM (eHOJbHBIC KUCIOTHI, XapakTepHble st F.
lumbricalis.

Ilpoexm gvinoansemcs npu noodepoicke PH® (epaum Ne 25-24-00114).

Changes in the profile of phenolic metabolites in Vertebrata fucoides (Ceramiales) and Furcellaria
lumbricalis (Gigartinales) depending on water salinity

Yanshin N."*, Zamyatkina E. IT arakhovskaya E. L2

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

We studied changes in the profiles of phenolic compounds of typical ceramialean and gigartinalean algae (Rhodophyta)
after exposure to low and increased water salinity. The results showed different patterns of changes in the phenolics content in
the cells of the studied algae as an adaptation to increased salinity.
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AHaJIN3 pacTUTETbHBIX COO0IECTB CEBEPHOIi JIECOTYHAPHI HA OCHOBE BHIOBOT0 0OraTcTBa M 00MJINSI BUI0B
Komnapuyx E.A.">*

! Borarmueckuii uacTHTYT M. B.JI. Komaposa PAH, naGopaTopust QMHAMHKH PaCTHTEIRHOTO IOKpOBa ApKTHKH, CaHKT-
[etepOypr

2 Cankr-TleTepOyprekuii rocy1apcTBEHHbIN YHUBEPCUTET, Kadeapa reo60TaHUKH M SKoJIoTuH pactenuii, Cankr-IleTepOypr

* e-mail: zhen.kotl@gmail.com

Meton anHanm3a IICHO(IOP OCHOBBIBACTCS Ha OIEHKE JKOJOTHYECKHX, TeorpauIeckux M OHOMOP(OIOTHIECKUX
XapaKTEePUCTHUK TAKCOHOB. [X COOTHOIIEHWE NO3BOJIAET BBIABUTH OCHOBHBIE MapaMeTpsl MecTooOuTaHnil. OIHAKO TaHHBIN
MOAXOJ YYUTHIBACT JIMIIb IPUCYTCTBHE TAKCOHOB U HE OTPAaXKaeT BKJIAA B JOPMUPOBAHHUE CTPYKTYPHI (PUTOLIEHO30B.

Henpro paboTHI cTa0 M3YYEHHE PACTHUTENBHBIX COOOIIECTB CEBEPHOH JeCOTYHAPH boibimeseMenbckoil TyHIPHI 10
9KOJIOTHYECKUM, TeorpaguiyeckuM M OHOMOP(OIOrHIECKNM XapaKTEPUCTHKAM TaKCOHOB COCYAMCTBIX PAaCTEHUH IBYMs
Meronamu. [lepBbli OCHOBaH Ha OIIEHKE JOJIM YMCIa TAaKCOHOB KaXJOH rpynmbl B MX oOmeMm uucie. Bropoil — momm
MPOEKTHUBHOTO MOKPBITHS IIPEJCTABUTENICH TAKCOHOB B CyMMapHOM IPOEKTHBHOM MOKPBITHU. PaboThI IpoBeeHb! B Oacceline
p. Jlas. I'eobotanmueckue onucanus (81) BEIONHEHB! B KIIacCH(UITMPOBAHEI MeTOI0M bpayH-branke.

DKOJIOrMYeCKUil aHaJIN3 TT0Ka3all, YTO B TYHJPOBBIX M KyCTaPHHKOBBIX COOOIIECTBAX IO YHCITy TAKCOHOB IPE00IagaroT
M€30(1)I/ITI)I, OAHAKO MpU YUYCTC MPOCKTHUBHOT'O ITOKPLITUA BO3pPACTACT OO0JIA 3BPUTOIOB. B moiitMeHHBIX HMBHSKax H Jyrax
Me30(HUTHI TPe0OIaAAI0T N0 YHUCITY BHIOB M MPOCKTUBHOMY ITOKPHITHIO. AHAJIOIMYHAs KapTHHA C THTPO(UTAMH B TOISHBIX U
TUTPO- ¥ TUAPO(DUTAMH B IPHOPEKHO-BOIHBIX COOOIIECTBAX.

[Tpy mMpoOTHOM aHaNM3e MOKa3aHO, YTO B 30HAIBHBIX TYHIPOBBIX COOOLIECTBAaX MO YUCIY TaKCOHOB NPe0OianaroT
THITOAPKTUYECKHHA 3JIEMEHT, MO TOKPHITHIO — OopeasbHbIil. OOpaTHast CHTyarus B IPEBECHBIX M OOJMOTHBIX cooOmiecTBax. B
MBOBBIX, JYTOBBIX M TNPHOPEKHO-BOAHBIX COOOLIECTBAX IO YHCIY M INPOSKTHBHOMY MOKPBITHIO HPEOOIaJar0T TaKCOHEI
OopeasbHOM (paKIuH.

I[OJ'IFOTHLII‘/II aHaJIM3 MoKasajl, 4YTO IMpH YYC€TC MPOCKTUBHOI'O IMOKPLITUA B OOJIBIITNHCTBE q)HTOHeHOSOB YBEJINYUBACTCA
J011s1 aM(HATIIAHTHIECKOTO W/MITH a3HaTCKOTO AJIEMEHTA 33 CUET JOMHUHUPYOLIUX BUIOB. HCKITIOYEHHEM SBILFOTCS COOOIECTBA
MOWMEHHBIX MBHSKOB U JIyTOB, TJI€ 110 YKCIY BUIOB U O TOKPBITHIO PE00Iaat0T BUIbI CBPA3UUACKOM (pakuuu. B npubpexHo-
BOJIHBIX COOOLIECTBAX MIPH OL[EHKE 000MMHU METOAaMH Npeodianaet 10 HUPKYMIOIIPHO# (pakiuH.

[Ipn ananu3e KU3HEHHBIX (POPM MOKA3aHO, YTO B TYHJPOBBIX COOOIIECTBAX Ha KyCTApPHUKH M KyCTApHUIKH IPUXOJUTCS
HaOoJbIIast 10 BUAOB, OJHAKO OHHM SIBIISIOTCSA JTOMUHAHTaMH 110 MPOEKTUBHOMY NOKPBITHIO. B npeBecHBIX coolmecTBax 2
BUa J€PEBLEB U KYCTapHUKH UMCIOT HaI/I6OJ'IbH_Iy}O JOJII0 B TIOKPBITHH. B noiiMeHHBIX UBHSIKAX IpH YUCTC NOKPBITUA BO3PACTACT
JIOJIS KyCTapHHUKOB, OJJHAKO COXpaHseTcs npeodiafaHne TpaB. B MBHSIKax BHE MOMMBI MOKPHITHE KYCTAPHUKOB MPOSBISIETCS
0COOCHHO OTYETINBO. B JIyroBEIX M MPHOpPEXHO-BOTHBIX COOOIIECTBAX TPABhl NPEOOIaato0T 10 YUCITY BHIOB U IPOCKTUBHOMY
MMOKPBITHIO.

Takum 00pa3oM, B CEBEPHOM JIECOTYHpE B COOOIIECTBAX 3a4aCTYIO JOMUHUPYIOT IPYIIIIbI, UMEIOIINE HU3KYIO JI0JII0 BO
¢mopuctiuueckom crmcke. TakcOHBI B MX COCTaBe 4YacTo HMMEIOT OoJjiee Y3KWil apeal W HIMPOKYIO 3KOJIIOTHYECKYIO
NpUypOoUeHHOCTh. KOMIIEKCHOE IPUMEHEHHE JIBYX METOJIOB IT03BOJISIET HA OCHOBE COCTaBa M CTPYKTYpPbI (PUTOLIEHO30B AaTh
0oJee MONHYIO OIIEHKY YCIOBUI Pa3TUYHBIX MECTOOOUTAHU.

Analysis of plant communities in the northern forest tundra using species-based and cover-based approaches
Kotlyarchuk E."?

! Komarov Botanical Institute RAS, Laboratory of Dynamics of the Arctic Vegetation Cover, Saint Petersburg
2 Saint Petersburg State University, Department of Geobotany and Plant Ecology, Saint Petersburg
e-mail: zhen.kotl@gmail.com

Analyzing northern forest tundra plant communities using both species-based and cover-based approaches revealed
differences in identifying prevailing groups. Many communities are dominated by groups with few species but broad ecological
tolerance and more narrow ranges. Combining both methods improves assessments of habitat conditions and phytocoenosis
structure.
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The diatom component of microphytobenthic community of Barents and Kara seas

Filippova A. '*

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

The ocean’s euphotic zone’s lower boundary of which accounts for 1 % of the total amount of light reaching the water's
surface has been established theoretically. However, it is already known that photosynthesis also occurs in the mesophotic zone,
with an abstract minimum amount of light — 0.01 umol photons/m?/s. In my work, I try and describe the diatom component of
microphytobenthos from the bottom of the Kara and Barents Seas (depths from 30 to 550 meters). The complexity of this work
lies, among other things, in the fact that, for the most part, my study is the first description of the bottom microflora of the Kara
Sea.

The goal of my work is to study the species composition of diatoms in the Kara and Barents Seas, as well as to compare
their biomass with the amount of chlorophyll and the amount of light reaching these regions.

Samples were collected during the 95th expedition of the RAS Institute of Oceanology's “Akademik Mstislav Keldysh” in
June—July 2024, during the Arctic “spring”. A total of 24 1-centimeter layer samples were collected. The soil was collected using
a multicorer, while the surface layer was sampled using a graduated piston mechanism. The samples were initially analyzed on
board and then fixed in 4 % formalin. For initial preparation, the samples were sonicated, filtered, and diluted with distilled water.
A Nageotte chamber was used for cell counting; three chambers of each sample were counted. Data on chlorophyll content and
illumination were provided by IO RAS staff members N.A. Belyaev and D.N. Deryagin.

The following conclusions were reached as a result of the study:

1. On average, approximately 140,000 algal cells were found in a 1-centimeter layer of sediment, with 78 species identified,
the majority of which were pennate.

2. Biomass amount is directly correlated with illumination, with chlorophyll-containing cells appearing at a minimum
illumination of 0.03—0.05 pmol photons/m?/s, which roughly corresponds to the absolute minimum value for photosynthesis.

3. The biomass of benthic diatoms has not yet been directly linked to the chlorophyll content of sediment at the same layers.
This discrepancy can be explained by the impossibility of reliably extrapolating the amount of chlorophyll within the chloroplasts
of benthic algae from their volume, as can be done with pelagic algae.

Thus, this study provides a better understanding of diatom biodiversity and points to a direction for further research in this
area.
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Mopckue rydokn — TOKCHYHBIE coceqn: MU( WiIu peajbHocTh? Biausinue Halichondria panicea (Porifera:
Demospongiae) Ha (popmupoBanme cooduiecTB oopacrtanusi B besom mope

Manotinuna ITLA'*, Komenoanmos A.1O.!, Illanownuxoea T.I'?, Xaraman B.B."

! 3o00mornuecknii macTutyT PAH, BenmoMopckas GMOTOrHYeCcKas CTAHITHS
2 Cankr-IleTepOyprekuii TOCYIapCTBEHHBIN YHUBEPCHTET, Kadeapa MUToaoruy u rucronorun, Cankr-Ilerep6ypr
* e-mail: polinamanoilina@yandex.ru

Mopckue TryOKH HUTpaloT BaKHYIO POJb B NMPHUOPEKHBIX IKOCHCTEMaX KaK OpPraHU3MBI-(QUIBTPATOPBl M CTPYKTYpHBIE
3eMeHTHl coobmmecTB. bernomopckas ryoka Halichondria panicea obmamaeT BRICOKOH KOHKYpPEHTOCTIOCOOHOCTRIO Onaromaps
OBICTPOMY POCTY, 3apacTaHUIO COCEIHNX OPTaHU3MOB U MPOIYKIIMH OMOAKTHBHBIX COCIMHEHHH, KOTOPIE MOTYT HHTHOMPOBAThH
ocellaHWe, POCT M pa3BUTHE JAPYTUX BUAOB. DTH CBOMCTBA (OPMHUPYIOT MpEACTaBICHHE O TyOKaX KaK O «TOKCHYHBIX
KOHKYPEHTax», CIOCOOHBIX IOMHHHPOBATh Ha JOCTYIIHOM CyOCTpaTe W ONpedeNsiTh CTPYKTYpy cooOuiecTtB. PaHee ObLIO
nokazano, uto Halichondria panicea cymecTBeHHO BIHMseT Ha OCHTOCHBIE cooOmiecTBa bermoro Mops mpW AJTHTENHHON
skcno3unuu cyoctpatoB (Khalaman, Komendantov, 2011).

Lens a10i1 paboThl — oneHnTs BiausiHue Halichondria panicea Ha GpopmupoBaHue cooOIIecTB 00pacTaHuUsI.

s pemenns >Toit 3agaqu B 2023—2024 rr. ObUT IPOBEACH MOJICBON SKCIIEPUMEHT Ha oJuroHe benomMopckoit OrnocTaHunm
31H PAH «Kaprtem» B 6yxte Kpyrmnas, ryoa Uyna. @parmentsl H. Panicea ObTH COOpaHBI C UCKYCCTBEHHBIX CyOCTpaTOB B
oyxrax Kpyrnas u KpuBo3zepckas. DxcriepuMeHTalIbHbIE ITAHIIETHI IPEICTABISIN COO0H MOJIUATUICHOBBIE PAMKH C HATSHYTOM
CHTOBOM TKaHBIO; HAa LEHTP 3KCICPHUMEHTAIHHOTO IUIAHIIETA MOMemanu (parMeHT I'yOkum pasMepoM 4x4 cM, Torma Kak
KOHTPOJIbHBIE OCTABAINCH Oe3 ryOku. Beero 6b110 moarorosneno 24 yctaHoBKH (12 KOHTPOJIBHBIX U 12 SKCHIEPUMEHTANBHBIX),
pa3MeIleHHbIX Ha TIyOuHax 1,5 u 5 M. DKCOHUPOBAHUE MPOAOIKAIOCH 13 MECsIIeB, MOCIE Yero MPOBOIUIUCH ONPEICIICHHE
BUJIOBOTO COCTaBa, KOJIMUECTBEHHBIH YUET U B3BEIIUBAHUE OPTaHU3MOB 00pacTaHMUsI.

AHanmu3 [MaHHBIX C TIpEMEHeHHeM MeTonoB MHoromepHoit cratuctikin (PERMANOVA) B cpeme R mokasan, dro
npucyTcTBHe H. panicea Ha IIaHIIETe HE OKa3bIBAJIO JOCTOBEPHOTO BIMSHUS Ha CTPYKTYPY (DOPMHPYIOIIETocs: COOOIIECTBA 110
ouomacce. Koppernsiuiit Mex 1y IUTONManp0 Wik OnoMaccoil ryOku u Ornomaccoit odpacTaHus TakkKe HE BbISABICHO. Bmecte ¢
TeM, ObLT TMPOW3BENEH aHauM3 OMoOMacC OTAENBHBIX BHAOB JUIA Ka)KJOW TIyOWHBI. Pasnudums Mexmy KOHTPONBHBIMH H
9KCIIEPUMEHTAIBHBIMA IUIAHIIETAMH TPOBEPSUINCH t-TECTOM MM MaHHa—YWTHH HPH HECOOIIONCHNUHU MPEanochuiok. Tak, Ha
riryOuHe 5 M OBbIJIO OTMEUEHO BIHMsHUE I'yOKH Ha OTJIeNIbHBIE BH/IbI: MTOBHINIAIack OMoMacca IByCTBOpUYaToro Mouttocka Hiatella
arctica v ambunoasr Gammarus oceanicus, a i1 ambunoast Crassicorophium bonelli u ronoxabepuoro mosuttocka Coryphella
verrucosa 3¢ ¢exT ObLUT OTPUIIATEITHHBIM.

Takum 00pa3oM, B TeueHHE MepBOro roja hopmupoBanus cooOruectB BausiHue Halichondria panicea Ha OEHTOCHBIC
coo0iecTBa ocraercs cinaboBblpakeHHbIM. HecMoTpsi Ha oTnenbHble BHAocTenuduueckue 3¢G¢eKTsl, ryoka He H3MEHsSeT
00IIyI0 CTPYKTYpY COOOIIECTBa, CyMMapHylo OnoMaccy WM pacrpe/iefieHne JOMUHHUPYIOINX BUJIOB B TEUSHHE TIEPBOTO Troja
(hopMupoBaHHs 00pacTaHUs.

Ilpoexm svinonnsiemes npu noddepaicke 2oc. 3adanus Ne 125012800889-2

Marine sponges as “toxic neighbors”: myth or reality? The effect of Halichondria panicea (Porifera:
Demospongiae) on fouling-community formation in the White Sea
Manoylina Pl* Shaposhnikova T.?, Komendantov A.', Khalaman V.!

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

We investigated whether the sponge Halichondria panicea affects early fouling-community development in the White Sea.
A year-long field experiment showed no impact on total biomass or community structure, though species-specific effects
occurred at 5 m depth. Overall, the sponge did not alter early successional community formation.
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Oco0eHHOCTH penpoayKTUBHOM dxojorun muauii Mytilus edulis L. u M. trossulus Gould B 1eTHuUii mepuoa B
paiione Keperckoro apxunenara (Kanganakuickuii 3aiuB, besioe mope)

Yeunbexoea A.I'.*, 3enennuxos O.B., I'epacumosa A.B., Mapuenko [O.T.

Canxkr-IlerepOyprekuii rocynapcTBEHHBIN YHHBEPCHUTET, Kadenpa uxTronoruu u rugpodnonorun, Cankt-IlerepOypr
* e-mail: usipbekovaana@gmail.com

Jlonroe BpeMst cumMTalioch, 4to B bemoM mope odutaet oqun Bug munuii — Mytilus edulis (ME), omaako B Havaie 2000-x
rozioB Obl1 0OHapy»XeH WHBa3MBHbBIN BUI — M. trossulus (MT). BepostHee Bcero, MT nponuk B benoe mope u3 3amagHoi
ATIaHTHKH B CEpEANHE IIPOILIOTO BeKa, C BOCHHBIMH KOHBOSIMH. M3BecTHO, UTO ceifgac M7 BIIOTHE XOPOIIIO YyBCTBYET ce0s B
BenoM mope, ero obunue Bo3pacTaeT U OH Bce HMpe pacipocTpansercs. OfMHAKO 10 CUX MOp HET OJHO3HAYHOIO MHEHUS HacueT
TOT0, YTO UMEHHO CIIOCOOCTBYET ycrniexy nHBa3uu M7T. Mbl peluiy MoucKaTh OTBET Ha 3TOT BOIIPOC B 00JIACTH PENPOAYKTHBHON
9KOJIOTWMH, W CPAaBHHUJIM XOJ TaMETOT€HE3a W Pa3MEpHBIC XapaKTEPHCTHKH OOILMTOB y COBMECTHO OOMTAIOMIMX OCIIOMOPCKHX
munui ME n MT.

Marepuan 0bu1 cCOOpaH Ha KAMEHHCTOH JIMTOpaiIy 0. MaTpeHHH, I'/ie HaXOUTCs CMelllaHHoe rnocenenne Muauid. ME u MT
UMEIOT pPSJI DKOJOTHYECKHX M MOPQOIOTHYECKHX OCOOEHHOCTEH, KOTOpble MBI YYHMTBIBAIM TIpH cOOpe Marepuaia:
mpearnodnTaeMelil cyoctpar (rpyat y ME, ykounsr y MT) u mopdotum (T-mopdotun y MT, E-moppotun — y ME). Coop
MPOBOJIMIIN C HMIOHS 1O CeHTSA0ph 2023 rona ¢ nepuoauyHocThio 7—14 nHeil. B kaxayro U3 BOCbMH CheMOK OTOMpanu mo 16
MOJIOBO3pEJIBIX 0co0eil kakioro mMopdoruna. TkaHH MOJUTIOCKOB (PMKCHUPOBAIH Uil TE€HETHYECKOTO W THCTOJIOTHYECKOTO
aHanmu3oB. CTaguu 3peyoCTH TOHAJ OINpeNesLUTH MO IIKaie, paHee ucmonszyemoit H.B. Makcumosmuem (1985). Oonuts
U3MEPSUT Y O0COOEH, HaxOISIMIMXCAd Ha CTaJusX 3pENIOCTH AaKTHUBHBII TaMETOTeHe3 M IPEIHEPECTOBOE COCTOSHHUE IIpH
yBenuueHuu x40, ucnons3ys nporpammy Imagel.

IepBBIe 0COOM B COCTOSTHHM YaCTHYHOTO HepecTa y 000MX BHIOB ObIIM OOHAPY’KEHBI B CEPEIMHE HIOHS IIPU TEMIIEpaType
Boasl +10 °C. ME B Macce B TaKOM COCTOSIHUM OBUTH OTMEUEHBI B KOHIIE HIOHS, & C CEPEANHBI HIOJISI JOMUHHPOBAIN 0cOOn Ha
CTaJIMU TIOJIHOTO BBIMETA F'aMET U B IIOCICHEPECTOBOM CcOCTOSTHUU. Y MT ¢ KOHIIA MIOHS 110 KOHEILl HI0JIsi OOJIBLIMHCTBO 0CO0ei
OBUIM B COCTOSHHMM YacTHMYHOI'O HEpecTa, a cO BTOPOH IOJOBHHBI aBryCTa - Ha CTaJUM IIOJIHOTO BBIMETa raMeT U B
MOCJICHEPECTOBOM COCTOSHHH. TakuM 00pa3oM, akTUBHBIN HepecT y ME miuics He 0onibplie 2-X Helelb, B TO BpeMs Kak y MT
— 1o MeHbleit Mepe Mecsil. PazmepHble XxapakTepucTuku oouutoB y M7 okazanuck goctoBepHo (mpoueaypa Post-hock, Tect
Torokn) Gounbine, yueM y ME, a y rHOpUIOB He 0OHAPYKEHO CTATHCTHYECKH 3HAUYMMBIX OTJIMYMN CPaBHHBAEMbIX IOKa3aTelei
OOITNTOB B OTHOIICHUHM 00omx BUIOB. Hampmmep, cpemuuii mmamerp oorurtoB coctaBun 44,6+0,5 (ME), 47,0£0,5 (MT) n
45,8+0,8 (ruOpuIp1) MKM.

MBI npenrnonaraeM, 4To BBISBICHHBIE OCOOEHHOCTH PENPOTyKTUBHOM 3KOJIOTUH HHBA3UBHOTO BHJIA (JIUTEIBHBIA HEPECT
Y KPYyTIHBIE OOLIUTHI) MOTYT CIIOCOOCTBOBATH YCIIEXy BOCTIPOM3BOICTBA €TI0 MOMYJISALUH B KpaiiHe HECTAOMIIbHBIX KITMMaTHYECKHX
Y THJPOJIOTHYECKUX YCIOBUSIX IPHOpexHOH 30HBI bemoro Mopsi.

Features of the reproductive ecology of blue mussels Mytilus edulis L. and M. trossulus Gould in the summer
in the Keret’ Archipelago (Kandalaksha Bay, White Sea)
Ussipbekova Y. *, Zelennikov O., Gerasimova A., Marchenko J.

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

We studied some features of the reproductive ecology of M. edulis and M. trossulus by comparing their gametogenesis
cycle during the summer season. Longer spawning of M. trossulus under unstable climatic and hydrological conditions in the
White Sea may contribute to the successful reproduction of the invasive species’ population.
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XapakTepHCTHKA co001IecTBA MeJarnyeckoro 300MIaHKkToHa JIago:kckoro o3epa no pe3yjbTaram
exkeroaHoii yxcnenuuuu Ha cyane Iloceiinon B uroae 2025 roaa

Kpymunckas A.A.*, Cmuprnosa K.A., {yoaxosa JI.C.

Wucturyt o3epoBenenuss PAH — Cankr-IlerepOyprekuit @enepanbHbI HCCIENOBATENBECKUN IIEHTp Poccuifckoit akageMuu
HayK
* e-mail: akrutinskaya@mail.ru

B HacrosimeM ucciieoBaHUM IPUBOJSTCS PE3yJbTaThl W3Yy4YEHUS] CTPYKTYPbI IUIAHKTOHHOTO COOOIIEeCTBa MeJaruain
Jlamoskckoro o3epa 1o TaHHBIM pobootdopa iera 2025 roxa.

[TpoOb! 300MIaHKTOHA HAa OTKPBHITHIX ydacTkax Jlamorm otOupanu B KOHIE MIOHS-Hayaljle WIONS C IOMOILNBIO CpeaHeit
Mojenu cety Jkean Ha ceMu CTaHUIUSX ¢ NIyOuHamu oT 8 1o 88 M; 00aBIMBaNN TOPU30HTHI ‘TIOBEpXHOCTh — 10 M 1 ‘10 M —
JHO’ (3a 10 M yCIOBHO NMPHHSTA TPAHUIIA MEKAY SIH- M THIIOIUMHHOHOM). [Ipo0s! dukcupoBanu 4% pactBopom dopManuHa,
KaMepalbHyI0 00pabOTKy NMpoO MPOBOAMIM IO CTAHAAPTHBIM T'MAPOOHOIOTHYECKUM METOJHUKAM, ONPEACICHHE OPTaHU3MOB
OCYILECTBIISUIM 0 HAUMEHBIIIET0 BO3MOXKHOT'O TAKCOHA.

Bcero Ha McciieIoBaHHBIX CTAHIUSIX OTKPBITON akBaTopuu Jlamoxckoro o3epa B IepBoOii TOJIOBHUHE JieTa ObLIO 00HAPYKEHO
30 TakconoB: Rotifera — 9, Cladocera — 8, Copepoda — 12, Mysidae — 1; JOMUHHPYIOUIMMHA CpeIN HUX OBLTH KOTOBPATKH
Asplanchna priodonta w Kellicottia longispina, BeTBHCTOyCBIe pakooOpas3ubie Bosmina (E.) coregoni, BECIOHOTHE
pakooOpasubie Eudiaptomus gracilis u Thermocyclops oithonoides, KOTIEIOMUTHbIC W HAYIUIHAIbHBIC CTAIHH BECIOHOTHX
paxooOpasHbix. [Tokasarenn oOMIHs 300IUIAHKTOHA [0 CPABHEHHUIO C JAHHBIMU MCCIIEJOBAHUN MPOIUIBIX JIET HEBBICOKHUE, UTO
MOXHO OOBSICHUTh HH3KOM TeMIlepaTypod BO3[yXa M CABHTOM CpPOKOB IpoOooTOopa (B paboTax NpenIeCTBEHHUKOB
HCCIIeIOBaHMS MPOBOJMIIM Ha Mecsll MO3Ke — B KOHIE HIONA-Hayale aBrycTa B IEPHOJ NMUKA YHCICHHOCTH 300IUIAaHKTOHA).
HauGonbIas 4MCIEHHOCTD B TIOBEPXHOCTHOM CJIOE COCTABIIsA 87 3K3/M°, 2 HAMMEHbIIAS — 8 3K3/M°; B IPHAOHHOM — § 9K3/M°
u 0,03 9Kk3/M> cOOTBETCTBEHHO. MakCMMyM M MHHMMYM GHOMACCHI 300TUIAHKTOHA B TIOBEPXHOCTHOM CIIOE€ MMEJHU 3HAYEHHUS
1,2 /M 1 0,11 r/™°, a B npumonsaom — 0,15 r/m> u 0,0005 r/m3 coorsercTBenno. CornacHo UHAEKCY canpodHocTu IlanTie-
Bykka xauecTBO BOJ B OTKPBITOM akBaTOpHH Jlaord MOKHO OTHECTH K KaTerOpUU YHCTHIX: 3HAUCHUS MHAEKCA HE NPEBHIIIAIN
1,5. MakcumanpHOe 3HauYeHHE WHACKca campoOHocTH 1,488 HaOmomamn Ha CTaHIHMK HEIAJNeKO OT 30HBI BO3ICHCTBUS
ITutksapanTckoro [{BK B MOBEpXHOCTHOM FOPH30HTE.

B nenom o BceM HccieI0BaHHBIM CTAHIMAM Nenaruany JIagoxcKkoro o3epa MoKHO cienaTh BBIBOJ, 4To B 2025 1 B mepuo
MIPOBEICHUS HCCIICAOBaHUI OOMNbIas 4acTh KMBOTHBIX OBIIA COCPENOTOYEHA B BEPXHEM CJOE BOJBI, OCHOBHOM BKJIAJ B
(hopMHpOBaHNE YUCIEHHOCTH BHOCHJIM I0BEHWIBHBIC ()OPMBI, UTO THITMYHO JJIsl Hadaua jieta (AHApoHNKOBa, 1996). 3HaueHus
MHJIEKCA CarpoOHOCTH TOKAa3bIBAIOT, YTO BOABI OTKPHITOM wacTu Jlamorm B 1enoM HE MOJBEPKEHBI AaHTPOIIOTEHHOMY
3arps3HEHUIO.

Characteristics of the pelagic zooplankton community of Ladoga Lake based on the results of the annual
expedition on the Poseidon vessel in July 2025
Krutinskaya A.A.*, Smirnova K.A., Dudakova D.S.

Institute of Limnology RAS — St. Petersburg Federal Research Center RAS
* e-mail: akrutinskaya@mail.ru

We studied the zooplankton community in the pelagic parts of Ladoga lake. Most of the zooplankton was concentrated
in upper water layer. Juvenile stages of crustaceans contributed the most to abundance and biomass values, which is typical for
early summer. The values of the corresponding index show that the waters of the open part of Ladoga aren’t polluted.
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HoBble 1aHHbIe 0 MOP(OJTOTHHN ¥ MUTAHUIO APKTUYECKHUX ToJboB Salvelinus alpinus (Linnaeus, 1758) na
0. boabmeBuk (apxunesar CeBepHasi 3emJis)

Cepebpuyras K.M.""

! Poccuiickuii TOCYIapCTBEHHBIN THAPOMETEOPOIOTHIECKHI YHHBEPCUTET, Kadeapa BOAHBIX OHOPECYPCOB M aKBaKyJIbTYDHI,
Cankr-IlerepOypr

2 ADKTHYECKHH W aHTapKTUYIECKHI HayIHO-HMCCIIEN0BaTENbCKHi MHCTUTYT, CankT-ITeTepOypr

* e-mail: katarina.serebritskaya@mail.ru

APKTHYECKHE TOIBIIEI — MUPKYMIIOJSIPHAS TPYTINA JOCOCEBHIX PHIO, CIOCOOHAst 00pa30BHIBATH PA3IMYHBIC YKOJIOTHIECKIE
¢dopmbl. B Bogoemax 10xHOM yactu 0. bonbmeBuk apxunenara CeBepHast 3eMilsi paHee ObIJIO OIMCAaHO HAJIMYUE MOIMYJISIIUHI
KapJIMKOBBIX M KPYMHBIX opM roipua (Asnekcees, 2003), a Ha ceBepe ocTpoBa ObIIIM paHee TOJIBKO OTMEUEHHI B 03epe TBeproe,
HO He omucaHsl mopoono (YepHoBa, 2021). [lanHas paboTa JOMOTHAET UMEIONTYIOCS HH(OPMAIIHIO O TOJBIIaX o3epa TBepaoe
1 BIIEPBBIC JIaeT OTMMCAHNE UX MTUTAHUS.

O3epo Trepaoe ABIAETC OMMroTPo(GHEIM, IIOMAIs 3epKkajia cocTapiser 0,67 km?, 06beM o3epa — 3,18 MuH M, mwiomans
Bozoc6opa — 3,36 kM?, MakcuMasbHas Tryouna 10,07 m, cpexuss — 5,6 M; anuHa Oeperosoii muauu — 3,329 kM. Bonpinyro
4acTh TO/Ia OHO MOKPHITO JIBIOM, ITOJTHOE BCKPBITHE OTO JIbAA MIPOUCXOIUT TOIBKO SMH30JMYCSCKH B JICTHUH MIEPUOI.

Marepuan cobpaH B BeceHHe-neTHUH neproa B 2023 r. (5 ocobeit) u 2025 1. (3 0coOM) KPIOYKOBBIM JIOBOM, B SICHYIO
norony. Ilocne ormoBa rombipl ¢ukcupoBaiuck 4 % (GopMaIMHOM, B KaMepalbHBIX YCIOBHUSX IIPOXOJAWIIN IIOJIHBIH
OHMOIIOTHYECKHI aHAIH3 U aHAJIN3 IHIIIEBOTO KOMKA, H3BATOTO U3 KEIYIKOB PBIO.

B o3epe o0HTaIOT MapayiensHO Kak KapiIMKOBasi, TaK M KpymHAs GpopMa roipia. Y 3K3eMIUBIPOB 00enX GOopM OTMEUEHO
3apakeHue IiectomaMu poaa Proteocephalus. Bo3pact peib coctaBmi 5+—7+ netr. Pasmepsl kapiukoB kosedanuck ot 13,3 no
16,3 (14,9) cm, Bec — ot 19,9 1o 36 (27,6) r; mmHa KpynHO# Gopmbr — 26,4 cM, Bec — 139,78 1. XKupHOCTh pHIO HEOOIBIIAL
WIIA BOBCE OTCYTCTBOBaJIa — olleHeHa Ha 0—2 Gamra. JXemymku peiO HE3aBUCUMO OT MecsIla BEUTOBA OBLIN HAIMIOJHEHEI Ha 3—4
Oayia. YnutaHHOCTh KapiukoB 1o ®@ynbToHy cocraBuia 0,944—1,53, kpynHoit ¢popmbl — 1,063. KpymnHblie Toblbl O THILY
MUTaHMS SBISIOTCS KaHHNOAIaMU, KapJIMKOBBIE IeHepalluu — OeHTO(daramMmu, IpeIoIoKUTEIEHO — CIIEIHAIN3UPOBAHHBIMH:
OTMEYEHA BBHICOKAas CeNeKTHBHOCTh B mmrTaHuH, 98—100 % mNHIEBOro KOMKAa COCTaBHIHM JIMYMHKH KOMapoOB-3BOHIIOB
Heterotrissocladius subpilosus (Kieffer, 1911), Taxke B KOMKE IPUCYTCTBOBAIX B HE3HAYUTECIHLHOM KOJIMYCCTBE rapIaKTHIIAIBI
Attheyella nordenskioldii (Lilljeborg, 1902), 3axBaueHHbIC PhIOAMH, BHIUMO, CIy4yaiHo. [IJi1 TOYHOTO OMPEACICHUS MPUYUH
OTPaHUYECHHOCTH CIIEKTPa MUTaHUSA TPEOYIOTCS HOTOTHUATEIFHBIC UCCIICAOBAaHIS KOPMOBOM 0a3bl TONbIAa BO BpeMs JIeI0CTaBa
Ha 03. TBepnoe.

Qunancuposanue pabom nposooOULOCy 3a cuem 6100xucemuvix accuenosanuii ®I'BY «AAHUW» 6 pamxax memwvl 5.1.4
HUTP Poceuopomema. Huxakux OONOIHUMENbHbIX ZPAHMO8 HA NpoGedeHue Uil PYKOB0OCME0 OAHHbIM KOHKDEmHbIM
UCCIe008aHUEM NOTYYEHO He ObLIO.

New data on morphology and food of Arctic charr Salvelinus alpinus (Linnaeus, 1758) of Bolshevik Island
(Severnaya Zemlya Archipelago)
Serebritskaya K."**

! Russian State Hydrometeorological University, Department of Water Bioresources and Aquaculture, Saint Petersburg
2 Arctic and Antarctic Research Institute, Saint Petersburg
* e-mail: katarina.serebritskaya@mail.ru

The objects of study are Arctic charrs found in the lake Tverdoye in north of Bolshevik Island. We found two groups of
fishes: small and large charrs. They differ in size and feeding habits. Small charrs are benthophages that prefer chironomid larvae,
large charrs are cannibal-carnivores.
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TIOCTEPHBIE J]OKJIA/IbI

buora 6e10oMOpCKHUX JIaTyH
L]yxanosa K.H.'* Heanoe M.B.', ITonsxoea H.B.?

! Cauxr-IleTepOyprekuii rocyIapCTBEHHBIN YHUBEPCHUTET, Kadeapa uxTuonoruu u ruapoduonorud, Cankt-IlerepGypr
2 UuctutyT npo6ieM skonoruu u 3somomun uM. A.H.Cesepriosa PAH, Mocksa
* e-mail: tsukanovaksenia03@gmail.com

Yacroe siBiIeHHUE 110 OeperaMm Mopeil 1 OKeaHOB — JIaryHbl, BOZOEMBI, YaCTHYHO U30JIMPOBAHHBIE OT OCHOBHON MOPCKOM
akBaropuu OapeepoM (moporoM). OHH TPEJCTaBISIOT COOOH TpPaH3WTHBIE 30HBI MEXIY IPECHOBOAHBIMH U MOPCKHUMH
9KOCHCTEMaMH, IIOCKOJIBKY y HUX BCE €IIe COXPAHACTCSA CBIA3b C MOPEM, OJTHAKO CYIIIECTBESHHBIH BKJIaJ B THAPOJIOTHIO BOJOEMA
HAYMHACT BHOCHTH MpecHOBOAHBIH cTOK (Cromspos, 2017). ITo Oeperam bBemoro Mops Omaromaps HENpPEpHIBHOMY
TIISIIMOM30CTATHYECKOMY MOIHSATHIO CYIIH, CHIBHO M3pe3aHHOW OeperoBoil JIMHUM M CIOXHOMY penbedy aHa (GOpMHUPYIOTCS
ONarompuATHEIE YCIIOBHS TSl OTWICHEHHUS BOJIOEMOB. B pesynbraTe, n3ydas JaryHsl B TPAIUCHTE U30JBIIUN OT MOPSI, MBI MOYKEM
TIPOCIIEAUTH CYKIIECCHOHHBIE MPOIIECCHI, IIPOUCXOAAIINE Ha ITyTH OT MOPCKOTO 3aJINBa K 03€py.

Mp! uccnenoBanu jaryssl Kanganakiickoro 3anuBa benoro mops B aBrycte 2024 r. Ha ocHOBE BBICOT IOPOTOB OBLTH
0TOOpaHHI MATh BOJOSMOB, BRICTPOCHHBIX B TPAIUCHT YBEIMUCHHS CTCIICHH M30JAIUU OT Mopsi: naryHel Komromkosas, Kus,
Boponss, Amazona u CyxaHoB. Pexxum mpo0GooTOopa B KaKIoil JlaryHe BKIIIOYad B ceOs: cOOp KOJMYECTBEHHBIX IPOO
300IUIAHKTOHA, MAaKpo3000eHTOca, pbIO, KapTUPOBaHHE 3apacTaHusi MakpopUTaMH UM HU3MepeHue psiga (U3NUECKHX
XapaKTepUCTHUK BOJBI.

Jiis GONBIIMHCTBA JaTyH XapaKTepHa TOMOTEPMHUS U TIOTHOE TIepeMETBaHNE BOTHON TOMMIH. VICKITFOUeHIe cOCTaBMIIa
HanOouee N30JMPOBaHHAs JIaryHa, Tie TOBEPXHOCTHBIN CJIOH OBbUT 3HAYMTENBHO onpecHeH. HecMoTpst Ha cX0okue TeMIieparypy
U COJICHOCTH BOJIOEMOB, YBEJIHMUEHHE OTYIICHEHHOCTH JIaryH OT MOP#, COTIPOBOXKIAIOIIEeCs YMEHbIIEHHEM IPIIINBHO-OTINBHOMN
aAMIUTUTYABl 1 WHTEHCHBHOCTH BOJOOOMEHA, MPUBOIHUT K CICIYIOIINM HM3MEHeHHsAM OnoThl BHyTpH jaryH: 1) IIpomcxomur
MOCTETICHHOE W3MEHEHHE COOOIMIECTB, OT CECTOHO(AroB, TATOTCIOIINX K KPYNMHBIM (pakmusM TPyHTa, K AeTpuTodaram,
MPENOYUTAIOIUM UIHCThIE TPYHTHI. BunoBoe pasHooOpasue, orieHeHHOe HHIeKkcoM IlleHHOHa, yMeHbIIaeTcs B JjBa pas3a OT
HalMeHee K HauOoJjiee M30JMPOBAHHBIM JIaTyHaM M3-3a POCTa CTENEHH AOMHHUpPOBaHUS. [Ipu 3TOM INIaBHBIM KOMIIOHEHTOM
MaKpO3000€HTOCA, OTIPEICSIIONINM Pa3IHIMs MKy JIATYHAMH, SBJLIFOTCS MOJUTIOCKH. 2) B Hanbosee oT4IeHEeHHBIX JaryHaX
XapaKTepHa BbICOKasi YMCIEHHOCTh NMPHOpexHON komenoabl A. bifilosa, nons xotopoit moxer mocturatb 90 % ot oOuiero
0o0mIHs 300IUIAHKTOHA. BHYTpH IaryH MOJIOs 300TUIAaHKTOHHBIX OPTaHU3MOB B CTATHCTHUYECKH 3HAYUMBIX (BMIIKOKCOH, p =
0,042) xomuuecTBax KOHIICHTPHPYETCS B THXHX, XOPOIIO IMPOTPETHIX MPHOPEKHBIX MENKOBOIbsX. 3) [loBwImraeTcst mois
3apacTaHusl HUTYaThIMU BogopocisiMu 10 30—40 % mnomaan Bogoema. 4) B naryHax, 1o cpaBHEHHIO C IPUOPEXbBEM MODS,
BUIOBOM COCTaB PBIO MPAKTUYECKHU JIMIIEH CBOMX CAMbIX MACCOBBIX M XHIHBIX IPEACTaBUTENeH — TpeCKH, Kepyaka U HaBaru. B
OTIIMYHUE OT MOPCKUX MPHOPEKHBIX OMOTOTIOB, B JIATYHAX MacCOBBIMHU BHIAMH SIBIIIOTCS MOJISIPHAS M peUHasi KaMOallbl, CENTbb
U poraTka.

Hccneoosanue nodoepacano unuyuamugnvim npoekmom CII6I'Y «Ha nymu om mMopckozo 3anusa K npecHomy 03epy -
ocobenHocmu 6UOMbl 6ENIOMOPCKUX NIASYHY

Biota of the White Sea lagoons
Tsukanova K.'* Ivanov M.", Polyakova N. 12

! Saint Petersburg State University, Ichthyology and Hydrobiology Department, Saint Petersburg
2 Severtsov Institute of Ecology and Evolution, Moscow
* e-mail: tsukanovaksenia03@gmail.com

We studied changes in lagoons biota in response to increasing isolation from the sea.
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006 opranu3anuu MaKpoOEeHTOCA B YCJOBHUSIX JIUTOpPau ryosl Uyna (mo pesyjbrataM cbeMkHn 90-X romoB)
babun M.A.*, Tumogheesa M. A., Cmoodonvckasn A.H., Qurunnosa H.A.

Cankr-IlerepOyprekuii rocynapcTBeHHBIN YHHBEPCHUTET, Kadenpa uxTronoruu u rugpodnonorun, Cankr-IlerepOypr
* e-mail: lord.babinton@gmail.com

B nepuon 1987-1990 rr. xadenpoit uxtuonoruu ¥ rugpoOHoIoriy Oblila MPOBEIeHa CheMKa JIMTopai ryosl Yyna
(benoe mope) 11 aHaNM3a TUHAMHUKHA MaKpoOEHTOCA, a OIMCAaHUE CTPYKTYPhI COOOIIECTB CIY KUJIO TOJIBKO XapaKTEPUCTUKOH
OMOTHYECKOTO OKpYyKeHHA. Ee n3ydeHHe IMO3BOJSET BBIIBUTH OCOOCHHOCTH, IMPOCIEIAWTh M3MEHEHHS M TPOTHO3UPOBATH
JaNbHEeHITyo quHaMUKy. [1pn 3ToM IuTopas Kak IorpaHnYHAas 30Ha HauboJree moiBep:KeHa N3MECHEHHSM.

C6op MaTepuana NpoOBOJMWICSA B KOHIE HIOHA—Havane uoHd 1987 u 1990 rr. Ha unmcro-necyansix (yyactku 1, 3) u
KaMeHHCTHIX (y4acTku 2, 4) rpyHTax, otaensHo B cpenHem (CIJI), mmwxaem (HIJI) ropm3oHTax JHTOpand W B BEpXHEH
cyomuropamu (BCJI) (nanee — cranmmm). MaTtepuan oTOHpany ¢ HCIOIB30BaHNEM MAPAMHUIBI BEIOOPOYHEIX Turomanok (0,01-1
m?2), 1o 3—10 nosTopHOCTEH Ha cTanmuio. ONpeeNsIi BUAOBOM COCTaB, YUCIEHHOCTh H GHOMACCy OT/EIbHBIX TAKCOHOB. st
aHaJIM3a UCTIOJIb30BAM KIIACTEPHBIN aHAIN3, MHOTOMEpHOE miKkanupoBanue, TecTel ANOSIM, SIMPER, ISA u ungexc M-AMBI.

Pesymbratet ANOSIM moxa3anu, 94To cooOImiecTBa JOCTOBEPHO pa3IMYalOTCA MO THIAM TPyHTa, HO HE MEKIY
yuactkamu (p < 0,05 nns gucnenHoctu u 6uomaccsl). Ilo nanasiM SIMPER Bce TakCOHBI BHOCSIT CPaBHUTENBHO OJMHAKOBBIN
BKJIaJ B pa3iuuue Mex1ay ydacTkamu (2—5 %). OmpeneneHsl XapakTepHble BHIBI AT Kaxjaoro ydactka (p < 0,05): mo
yncneHHoCcTH — Heteromastus filiformis, Hydrobia sp., Macoma balthica (yaactok 1, IndVal > 33,82 %), Acarina, Maldanidae
g.sp. (yuactok 2, IndVal > 53,2 %), Fabricia sabella, Halicriptus spinulosus, Oligochaeta g.sp. n Tendipedidae g.sp. (y4acTox
3,IndVal > 32,7 %), Amphipoda var., Littorina obtusata, Mytilus edulis, Semibalanus balanoides (y4actok 4, IndVal > 39,12 %);
o 6momacce — Arenicola marina, H. filiformis, Scoloplos armiger (yaactok 1, IndVal > 57,89 %), Acarina, Chorda filum, L.
obtusata, Maldanidae g.sp., M. edulis, Palmaria palmata, Polyides rotundus (yaactok 2, IndVal > 33,31 %), F. sabella, H.
spinulosus, Hydrobia sp., M. balthica, M. arenaria, Oligochaeta g.sp., Plantago aquatica, Rhizoclonium hieroglyphicum,
Tendipedidae g.sp., Zostera marina (yuactok 3, IndVal > 47,09 %), Fucus distichus, S. balanoides (y4actok 4, IndVal >
61,52 %). KinacrepHsrit ananu3 mokasain Beicokoe cxoactBo CIJI u HI'JI mo yncneHHOCTH Ha KakIoM U3 y4acTKoB (81-88 %),
o 6uoMacce — TOJIbKO Ha ydacTkax 2 u 3 (89-99 %). Unaexc M-AMBI noka3siBaeT HKOJIOTHYECKOE COCTOSIHUE MCCIIETYEMBIX
coo01ecTB Kak «xopotree» (yuactku 1-3) u «ymepeHHoe» (yuacTok 4) Ha MOMEHT ChbEMKH.

JocToBepHbBIE pasziaHyus CTPYKTYPHI COOOMIECTB MaKpOOSHTOca 3aBHCAT OT THma rpyHTa. [Ipm 3sToM pasimuue B
CTPYKTYpE MEKIY TOPU30HTAMH JIUTOPAIH HAa MOMEHT CheMKH HEeJJOCTOBEPHO.

The organization of the littoral communities of the macrobenthos of the Chupa Bay on the results of the
survey of the 90s

Babin M. *, Timofeeva M., Stodolskaya A., Filippova N.

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

We studied the structure of benthic communities in the littoral zone of Chupa Bay from 1987 till 1990. The results of
the statistical analysis confirmed the differences in the structure of macrobenthos communities depending on the type of soil.
We have identified typical species and their contribution to differences in community structure.
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KonnyecTBeHHasi XapaKTePUCTHKA 300ILIAHKTOHA B HATYJILHOM paiioHe rpenyanackoro kuta (Balaena
mysticetus) (Y ab0anckuii 3aauB, OxoTckoe Mope) B JeTHUii nepuon 2025 r.

Tanuesa A.P."* Hoeuxoe A.A.", Crasuna M.,ZZ.Z, Moposzosa M.B.?, Yepmonpyo E. Cc’?

! Kazancknii (IIpuBOJDKCKHI) (eiepanbHbIA YHHBEPCUTET, Kadeapa 300JI0TUH U 00mmel Guonoruu, Kasans
2 UuctutyT npo6ieM skonoruu u 3somrormun um. A.H. Cepepmosa PAH, Mocksa
* e-mail: Aguleg@mail.ru

OxoroMopckas TOMNyJSIIMsl TpeHNIaHACKoro kuta Balaena mysticetus Linnaeus, 1758 mnpexacraBnser coboi
ucropuiecku nzonupoBaHHyio rpymmy (Ivashchenko, Clapham, 2010). Kuros perymspHOo BCTpedaroT Kak B CEBEPHOW 4acTH
OXO0TCKOTO MOps, Tak M Ha IOro-3amaje, oCOOEHHO B 3aJMBe AKaJeMHHM U NPUMBIKAIONIMM K HeMy 3aiuBax Hwukonas u
VYnebanckom (CnaBuHa u 1p., 2024). HaGmrojeHrs B 3TOM PETHOHE MOKA3bIBAIOT, YTO JKUBOTHBIC MPHUXOJAT B 3aJUBBI IS
COLMANTM3AIINH ¥ OT/BIXA, a Taroke At kopmierus (Imak, [Tapamonos, 2015). i3BecTHO, 9TO KUTHI HUTAIOTCS Pa3HBIMH BHIAMH
300IUIAHKTOHA, HO OOJBIIYI0 YacTh HX palMOHA COCTaBILIIOT pakooOpasHeie — BecioHorue (Copepoda) m sydazneBbie
(Euphausiacea) (Lowry et al., 2004).

Llenpro JaHHOTO HCCIIENOBAaHMS CTAJl aHANW3 paclpeleeHus] YHCICHHOCTH, a TaK)Ke ONKCaHWE BUAOBOTO COCTaBa
300IUIaHKTOHa OXOTCKOTO MOpsSI B MECTax BCTPEUM TPEHJIAHICKHX KHTOB. MarepmanoM sl paOOThI MOCTYXWIN HpPOOHI,
cobpanHble B Yib0aHckoM 3aiuBe OXOTCKOro Mopsi B Hroje M aBrycre 2025 rona, a Takke mpoObl, coOpaHHBIE B MeCTax
KOpMJICHUS KUTOB B 3ainBe Hukomnast B utoiie TOro e rojia. AHajau3 YUCICHHOCTH OB MPOBENIEH MPSMBIM MOJICUETOM 0CO0eit
C HCIoJIb30BaHNEeM Kamepsl boropoBa u crepeomukpockona. /Iyt BUIOBOH naeHTH(UKAINK OBIIIM WCIIOJIB30BaHbl KIIIOYH U
OTIPEEIUTENH 300IUIAaHKTOHA CEBEPHBIX MOPEH.

300IUIaHKTOH OBUI TpeNCTaBiIeH He MeHee 12 MakpoTakCOHamHM, OOJblias 4acTb U3 KOTOPOrO — IPEACTaBUTEIH
nogkiaccoB Copepoda m Cladocera. Beumm oTmedensl mpexactaButenn Mopckux crpenok (Chaetognatha), ©oxormraBoB
(Amphipoda) u octpakox (Ostracoda), a Tarke nuunHOYHBIE cTaguu ycoHorux pakoB (Cirripedia), mommuxer (Polychaeta),
necstuHorux pakos (Decapoda), 6proxonorux mosutrockoB (Gastropoda). JIOMHUHUPYIOIIAM BHIOM, KaK [0 YHCICHHOCTH, TaK U
o duomacce okasajcs padok Acartia (Acartiura) clausii Giesbrecht, 1889 (Copepoda, Calanoida), mpucyTcTBOBaBINIHUil BO BCEX
npobax. [Tomrmo Hero ObuTo MneHTH(UIPOBaHO eme 7 BuaoB Calanoida, 4 Buma Harpacticoida u 1 Bug Cyclopoida. Kpome
UIeHTU(HUIMPOBAHHBIX 1O BHJA TI0JIOBO3PENBIX 0c000H, B Mpobdax MPUCYTCTBOBAIM HAYIUIMAIBHBIE U KOTICNOAUTHBIC CTAJANU
Copepoda, 4uCIEHHOCTh KOTOPBIX Takke OblIa mojacumrtaHa. Euphausiacea B mpobax HaiigeHbl He Obutd. UHCICHHOCTH
300IUIaHKTOHA B Y IbOAHCKOM 3alMBe BapbupoBana oT 2181,27 mo 25821,62 >k3/M>, Ipu MeqMaHHOM 3HadeHuH 7944,83 oK3/Mm°,
a B 3ammBe Hukomas ot 6419,24 no 22092,46 sx3/M°, pu MemaHHOM 3Ha4eHun 13675,85 oK3/M°>.

OCHOBBIBAsICH Ha TOJIyYEHHBIX JAHHBIX M NpPeNblIyniux uccienoBaHusx (CrmaBuHa u ap., 2024), MBI BHIUM, YTO
JOMHHHPOBAHHE KOIIETIO/ B 300IUIAHKTOHE 3aJIMBOB B JIETHUH MEPHO COTJIACYETCs C JINTEPATypHBIMU JaHHBIMHU. BeposTHo,
KOTICTIO/IBI TIPE/ICTABIISIFOT COO0M Hanboliee MacCcOBBI KOPMOBOH TAaKCOH JUIsl KUTOB B 3TO BPEMSI CE30HA.

Quantitative characteristics of zooplankton in the feeding area of the bowhead whale (Balaena mysticetus)
(Ulban Bay, Sea of Okhotsk) in the summer of 2025
Galieva A."* Novikov A.!, Slavina M.>, Morozova M.?, Chertoprud E’

! Kazan (Volga region) Federal University, Department of Zoology and General Biology, Kazan
2 Severtsov Institute of Ecology and Evolution RAS, Moscow
* e-mail: Aguleg@mail.ru

In this study, we examined the composition, distribution, and biomass of zooplankton as a food base for bowhead whales
in the Sea of Okhotsk. Representatives of Copepoda and Cladocera dominated the samples. The results are consistent with earlier
studies.
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Coctosinne nocejenusi Macoma balthica L. na ormesan Ceepuoro Haropuoro (akBatopust MypMaHcka,
Koanckuii 3a1uB bapenueBa mopsi) B 2005 u 2025 rogax

Tusumounoea JL.P."", bBacosa JI.A.°, Cmpenkos ILIT!

! Canxr-IleTepOyprekuii rocyIapCTBEHHBIM YHUBEPCHUTET, Kadeapa MXTHOIOTHE 1 ruapoononoruy, CarkT-IleTepGypr
2 MypMaHCKHH MOPCKO# Grostornuecknii macTutyT PAH, MypMaHck
* e-mail: gizitdinova Isn@gmail.com

Macoma balthica — obutatens wnnncro-necyansix otmeneil Koibckoro 3anuBa bapenueBa mops. B mpenenax
r. Mypmancka kpymHeiimass ormens Haxoaurcsi B CeBepHoM Haroprmom. Ha mpumepe makom HaroprHoro Obuté ormmcasb
AHOMAJIMU 3aMKa pakoBUH (T.€., OTKJIIOHEHHS OT (OPMYJIBI 3aMKa), KOTOpPBIE HWHTEPIPETUPOBAIHUCH KAaK TEPaTOTEHE3bl U
MOTEHIMAIbHbIE MapKepbl aHTponoreHHoro 3arpssHeHus (I'anuesnu u ap. 2005, 2016). Takxe oTMeuanoch NPUCYTCTBUE B
SKCTpaNaJLTHAIBHOM MOJIOCTH HEKOTOPBIX MOJITIOCKOB TpeMaTton ceM. Gymnophallidae, yprMu OKOHYATENEHBIMU XO035€BaMH
cIry>kaT Mopckre nTUIB. OT 3TUX PadOT OCTANNCh KOJIMYECTBEHHBIE COOPHI (YMCIOBBIC JaHHBIE M KOJUIEKINU pakoBHH) 2005 T.
C pa3HBIX TOPU3OHTOB JuTOopay. Llenbio Halero uccnenoBaHus ObUIO OLIEHUTh U3MEHEHUS B ITOCEIEHUAX MakoM 3a 20 JieT Ha
(oHe yIrydImMBIIEHCS SKOJIOIMYECKONH 00CTaHOBKH B aKBaTOPHUH MypMaHCKa, CBSI3aHHON ¢ COKpaIlleHHEM HaceJIeHUs ropo/ia.

B 2025 MBI mpoBenn KOJIMYECTBEHHBIE COOPHI B TEX e TOUKaX, 9To U B 2005 T., 1 eanHO0Opa3HO 00paboTai HOBBIE U
cTapble KojuleKiuu. [loceneHus ¢ pasHbIX TOPH30HTOB JUTOPAIM OXapaKTepPU30BaIM MO INIOTHOCTHU, BO3PACTHOU CTPYKTYpE,
CKOPOCTH POCTa, 4acTOTaM Mop( OKpacku ¥ MopQomeTpud (IPOHOPLUUH BBICOTHI, IIUPUHBI U JUIMHBI) PAKOBUH, YacTOTaM
MOJIIIOCKOB ¢ aHOMAJIMSIMH U YaCTOTaM MOJITIOCKOB C TPEMATOAAMH B IKCTPANA/UIHAIBLHOM MOJIOCTH.

3a mocaeaaue 20 €T MakoM CTajlo 3HaYUMO OOJIbIIe, UX BO3PACTHAsI CTPYKTypa cTajia 0ojee «HOpMalIbHOW (BO3pocia
JIOJISL MOJIOJTH), & YacTOTa aHOMAaJIMH | JI0JIS 3apa)KEHHBIX 0CO0eH CyIIeCTBEHHO CHU3WIUCH. [10 ApyruM mpru3HakaM M3MeHEeHUit
He oTMedeHO. [lomyueHHBIE NaHHBIE HE NMPOTHBOpPEYAT THUIOTE3e 00 YIYYIICHHH 3KOJIOTHYECKOM CHUTyallMd B aKBAaTOPUH
MypmaHcka.

bnaronaps Beicokomy oOminio MakoM B 2025, yanock Ha/ie)kKHO OIMCaTh NPOCTpaHCTBeHHbIE naTTepHbl. C riryOnHON
BO3pacTajla YUCICHHOCTh, JOJ 3apaXCHHBIX U 0 aHOManui. Taroke, B ominuue oT 2005 r., BBIABICHA MOJIOXKUTEIbHAS
KOpPEIAIHS MEXIy YacTOTOW aHOMAaJIMH M 3apaXeHHOCTHIO. BO3MOXHO, aHOMallMM HE BCErZa TEpaTOTCHE3bl, a Pe3yibTaT
9PO3MH PAKOBHH, CIIPOBOLIUPOBAHHOI MTapa3UTaMH.

The state of Macoma balthica L. population on the shoal of Severnoye Nagornoe within Murmansk (Kola Bay
of the Barents Sea) in 2005 and 2025
Gizitdinova L.'* Basova L., Strelkov P.!

! Saint Petersburg State University, Department of Ichthyology and Hydrobiology, Saint Petersburg
2 Murmansk Marine Biological Institute RAS, Murmansk
* e-mail: gizitdinova_lsn@gmail.com

We studied the spatio-temporal dynamics of Macoma balthica population at the littoral shoal within the city of
Murmansk over a period of 20 years, based on the following characteristics: abundance, age structure, growth rate, shell form,
frequency of shell color morphs, trematode infection, and frequency of shell hinge abnormalities.
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Cuna npukpenienus Littorina obtusata u3 pa3Hbix 3ajuBoB benoro mopsn
*
Xonoonoe ®@.A.", Apucmoe,ZZ.A.z

! Jkomoro-6monornaeckuii neHTp «KpecToBCKHUiA 0CTPOBY», TaGOPaTOPHs SKOJOTHH MOPCKOro GEHTOCA (THAPOOHOIOTHH),
Cankr-IlerepOypr

2 3oomorugeckuii nacTHTYT PAH, Benmomopckas 6MOIorndaeckas cTaHIHs

* e-mail: fedinemail@yandex.ru

Jlutopans — npubpeskHas yacTh MOPS, OCYIIAOMIAsCs BO BpeMs oTiiuBa. OHa HanboJee CHIIbHO NOABEPKEHA BIUSHHIO
mropma. CHIBHOE IITOPMOBOE BO3/IeiicTBHIE TpeOyeT oT oOuTaTesell IMTopaly afanTalyi, HapaBJICHHBIX HA CONIPOTHBIICHHUE
npuboro. Ha Benom Mope oauH M3 caMbIX pacHpOCTPaHEHHBIX JIMTOPAIBHBIX BHJOB — OPIOXOHOTHE MOJUIIOCKH Littorina
obtusata. Yame Bcero OHM BCTPEYAIOTCS HAa HIDKHMX TOPH30HTax JMTOpanu, B mosce ¢ykonnoB (Kozminsky, 2013), rue
NPUKPEIUISIOTCS 00 K TalloMaM Makpo(HTOB, MO0 K KaMHSIM — cyOcTparam Bojopocield. Llenb paboTsl — BBLICHUTS,
pa3nuyaroTcs I BO3MOXKHOCTH JINTTOPHH M3 IBYX 3a1nMBOB bemoro mops, OHexxckoro n KaHaanakmickoro, COnpoTHBISTHCS
BJIMSTHUIO TIPUOOWHO BOJTHEI.

Jletom 2025 roma B aByx 3ammBax benoro mopst cobupamm ocobeit L. obtusata. Ha mecte cbopa i UMHTAINH
IITOPMOBOTO BJIMSIHUS OBII MPOBEAEH OMBIT: MPHOOHHYIO BOJHY MMHUTHPOBAIN C MOMOIIBIO OPOCAHUS IUIACTHKOBOTO BEApa
00BEMOM OZIMH JINTP C HAIOJI3IINMHU HA BHEIIHIE CTEHKH BEIpa YINTKaMHU B BOY C OIpeAeIeHHOI BbIcoThI. [locie mpoBoaunn
MOZICYET OCTAaBIIUXCS HA CTCHKax BeApa JUTTOPHH. ONBIT MOBTOPSUIM A0 TEX IMOP, TTOKa BCE JINTTOPHHBI HE OTKPETIIIINCH OT
Beapa. llocme 3TOro wacth JUTTOpPHMH ObUIM TiepeBe3eHb! B KaHpamakmickwii 3amuB  (TPaHCIOUMPOBAHHBIC YIHTKH).
TpaHcnonnpoBaHHBIE JTUTTOPUHBI, TaK K€, KAK U MECTHbBIC, B HKCIICPUMEHTAIBHBIX YCIOBHSIX HCIBITHIBAINCHE Ha OCTPOBE
PsoxkoB.

Taroke Ha PshkKoBe MBI POBEJIH 3KCIIEPUMEHT ISl OLIEHKU 3aBHCHMOCTH MPUKPEIUTENBHON CUIIBI JIUTTOPUH OT HX
WHJIMBHIYalIbHBIX 0cOOeHHOCTEH. J{JIst 3TOr0 CHIly NPUKPEIUICHHS OTJCIbHBIX YIUTOK BBIUYUCISUIN C TIOMOIIBIO AJIEKTPOHHOTO
JMHAMOMETpA: K U3MepseMOi 0coOH NMPHUKIIEUBAIN TPOBOJIOKY, K KOTOPOI IPUKperIsuy AnHaMoMeTp. Korna ynurka HaunHaa
MOJI3TH, INHAMOMETP NOAHUMAJH BBepX. Kpome Toro, ObUTH H3MEpEHBI IUIONIa (b HOTH MOJ3YLIHUX YIUTOK (C HOMOIIBIO aHaJI13a
(oTorpadun HOTH JIUTTOPUHBI), Macca ¥ pa3Mep PaKOBHHBEI.

[IpoBeneHHBIN aHANMM3 TOCTPOCHHBIX CMCIIAHHBIX JIMHEHHBIX Moxened (GLMM) He moka3zaid B3anMOCBS3H
WHIMBHIYaJIbHOM CHIIBI IPUKPEIUICHUS HU C OJHUM M3 TapaMeTpoB. OIHAKO, OMBIT ¢ UMHTAlMEH IITOPMOBOTO BO3JICHCTBHSA
MIOKa3aJI TEHICHINIO K 00Jiee BBICOKOH YCTOHYMBOCTH «OHEKCKHUX» TUTTOPHH BIMAHUIO IPHO0s. DTa TeHACHIMS Oblila 3aMeTHa
KaK y «OHEXCKUX) JINTTOPHH, U3MEPSIBIINXCS HAa MECTE, TaK U y TPAaHCIONMPOBaHHBIX B KaHnanakuickuii 3aimmB ocobeil. Ckopee
BCETO, 3TO CBA3aHO C Oosee CypOBBIMHU YCIOBHAME B OHEKCKOM 3aiiBe (OTKPHITHIN Oeper, CHIbHEe MOBE PXKEHHBIN BIVSTHUIO
IITOPMOB). JINTTOPHHBI B TAKUX YCJIOBHAX BBIHY)KJCHBI Yalle MpeObIBaTh B COCTOSHUU cTpecca. Bo3aMoxkHO, 3Ta 0COOEHHOCTD
MIOBEJICHUS MTO3BOJISAET MM 3aKPEIUIATHCS HA TOBEPXHOCTH JIy4llle, 4eM JINTTOPUHAM Ha MEHee MOIBEPKEHHOH I TOPMY JIUTOPaIH
0. PsoxkkoB B Kanpmanakuickom 3anmBe. [Ipu 3ToM NomoOHBIE ajganTtaldd MOTYT HE BbI3bIBATh 3aMETHBIX HM3MEHEHHUI B
MOP(]OJIOTHH YIUTOK.

J[AA svinonnsn npoexm npu yacmuunou noddepaicke I ocydapcmeennoeo 3adanus 125012800889-2, 3oonoeuueckuii
uncmumym PAH
Attachment strength of Littorina obtusata from different bays of the White Sea

Kholodnov F.'*, Aristov D.’

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

2 Zoological Institute RAS, White Sea Biological Station

* e-mail: fedinemail@yandex.ru

Individuals of Littorina obtusata were collected from different bays of the White Sea. Two types of experiments were
conducted to determine their attachment strength. It was revealed that the attachment strength of the snails from the Onega Bay
was higher than that of the snails from the Kandalaksha Bay.
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OcobenHoctu pacnpenenenus Peringia ulvae u Ecrobia ventrosa Ha noJioroii iuTopajau B BepuIuHe
Kannanakmckoro 3aiuBa benoro mops

Cyuunxun M.A.*, onockun A.B.
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Cankr-IlerepOypr
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Peringia ulvae n Ecrobia ventrosa — mmpoxopactpocTpaHeHHbIe nipencraButenu Hidrobiidae. Otn
MOP(]OIIOTHYECKN CX0XKUE BUABI 00pa3yroT IOCEIEHHUS BBICOKOH IUIOTHOCTH B BEPXHEH CyOIUTOpany, Ha JINTOPANH, U B
CYNpaIMTOPAIBHBIX JIyxkax. [TuraroTcst BogopocisiMu, 1eTpuToM, MUKpodayHoii. [Ipu atom P. ulvae npeanounraer Oosee
HHU3KHE TeMIIepaTypbl, 4aCTO BCTpEUaeTcsl Ha MPUOOHHBIX ydacTKax Oepera, a E. ventrosa TEIONIOOUBBII BUJI, 3acensieT
MecTa, 3aKpbIThIe OT NpU00st. P. ulvae 4yBCTBUTENBbHA K KOHIIGHTPAIMU KUCIIOPO/a B BOZIE, a OoJiee ToJepaHTHas K JAaHHOMY
(axropy E. ventrosa cnocoOHa 3acessiTh Ja)ke TIIMHUCTBIC TPYHTHI C BEIXOAOM cepoBoopoaa. ColleHOCTHBII quana3oH
BCTPEYAEMOCTH y JaHHBIX BHJOB pa3nnyaercsi U cocTaBiseT y P. ulvae 10-33 %o, a 'y E. ventrosa 2—20 %o.

Panpire cuuranock, yto B benom mope Bcrpeuaercs Tonbko P. ulvae, Ho B 1976 A.I1. KonapareHOB OTMETHII, 4TO
4acTh MOJUTIOCKOB 3TOTO BH/Ia OTIIMYAIOTCS TOJIEPAHTHOCTHIO K HU3KOU coseHocTd. B 1992 rony A. M. I'opOymmH onpeaemnin
TaKMX MOJUTIOCKOB Kak E. ventrosa. Mexny P. ulvae n E. ventrosa B belTOMOPCKHUX MOCENEHUAX CYIIECTBYET KOHKYPEHITHS,
rne E.ventrosa oka3pIBaeTCs MEHEE KOHKYPEHTHBIM BHIIOM, B CBA3M C YEM BCTPEYACTCS B MAPTHHAIBHBIX OMOTOIAX, 3aCEIIsIA
CYIPAIUTOPAIILHBIE JTy>KH M ONPECHEHHBIE YIaCTKH JInTopanu. OXHAKO B HCCIIEI0BAHUIX, IPOBOAUMBIX HAMU HA TEPPUTOPHN
Kanpmanakmickoro ["ocyjapcTBeHHOTO 3amoBeTHUKA B BepiInHe Kanmagakiickoro 3anmBa, ObIIO IIOKa3aHO, YTO IPH OOBITHON
npubpesxHoit conenoct bemnoro mops (18-25 %o) E. ventrosa 3a4acTyro BCTpedaeTcs B BEpXHEH 4acTH JIUTOPAIU B
COBMECTHBIX HOCEJICHUSX C P. ulvae. B CBSI3U ¢ 3TUM NpeCTaBIACTCS BaKHBIM OIMCATh pacpeieiIeHue 3TUX BUIOB B
yCcIoBUH (haKTOpa OCYIIKU U IPU PA3IMYHOI COJIEHOCTH Ha MOJIOTON JIUTOPAITH.

B 2019 u 2023-25 roas! NpOBOIMWINCE KOJMYECTBEHHBIE HCCIEIOBAHUS BEPTHKAIBHOIO PacHpeeeHNs 3TUX BUIOB
MOJIIIOCKOB B COBMECTHBIX TIOCEJICHUSX Ha JIMTOpa 0. PsbkkoBa U B ry0e Yibsinxe. MOJUIFOCKH ONpeIeNsINCh 1Mo hopme
OTMETHH Ha HIynaiblax. B pesynbraTe paboThl ObLIO TOKAa3aHO HAJIMYHME YCTOWNYMBOro noceneHus E. ventrosa B BepxHen
9acTH CpeaHell TuTopany o. PsxkoBa, Tie oHo mocturaeT wioTHocTH 10045 sk3/M2. Ilpu stoM P .ulvae IMeeT MaKCUMAJIBHYO
IIOTHOCTS Tocenenus 46133 ox3/mM? Huke 1o nuTopand. Takum 06pa3oM, MUKK YMCIEHHOCTH STUX BUIOB MOJUTIOCKOB
3aMETHO Pa3HECEHBI B IPOCTPAHCTBE B YCIOBHUAX I'PaJMECHTA OCYIIKH, IPH KOJIcOaHUN cosleHOCTH BOoabI 16—20 %o. Ha
JTUTOpaH TyOB! YIBSIINXY B YCIOBUSAX OnpecHEHHs (2—3 %o), TMKN YUCICHHOCTH MOJUTIOCKOB IIPUXOIATCS HAa HIDKHIOIO
IPaHUIly CPEIHEH IUTOPANH B cocTaBitioT 3430 sx3/M? y E. ventrosa u 2278 s5x3/M° y P. ulvae coorseTcTBeHHO. Takum
00pa3zoM MOXKHO TPEIIOIOKHITE, YTO (YOPMHUPOBAHHME MTOSCOB PACTIPEICICHNUS JaHHBIX BUIOB MOJUIIOCKOB Ha JInTopayn bemoro
MOpst orpeziessieTcs (akTopaMH OCYLIKH M COJICHOCTH B OTHOILICHWH BEPXHUX I'PAHHUI] pACIIPEACICHHs ATUX BUIIOB U
KOHKYpEHIIME! B OTHOUIEHUWU HUKHEHN I'paHullbl pacupenenenus E. ventrosa.

Features of the distribution of Peringia ulvae and Ecrobia ventrosa on the shallow littoral zone at the head of
the Kandalaksha Bay of the White Sea

Suchilkin M. * Poloskin A.

Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint Petersburg
* e-mail: misha.gagarin.0l@mail.ru

In 2019 and 2023-25, quantitative studies of the vertical distribution of P. ulvae and E. ventrosa were conducted on
Ryazhkov Island and in Ulyashikha Bay. The results showed that the formation of distribution belts for these two mollusk
species may depend on the gradient of desiccation and salinity.
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JuHaMuka Makpo3000eHTOCa I0ro-3anaaHoi yactu Yykorckoro mopsi ¢ 2004 mo 2025 roawl
Hazopnas O.A., Huxumun U.H., Konosanosa O.11.

! lansHEBOCTOUHEIN (emepalbHbli yHUBEpCHUTET, MexnyHapoanas kadeapa JOHECKO «Mopckas skoorus», BraauBocTok
2 MOCKOBCKHI (PH3UKO-TEXHUIECKAN HHCTHTYT, JlONTOIpy MHbIA

3 LenTp Mopckux ucciemosanniit MI'Y um. M.B. JlomoHOCOBa, MOCKBa

* e-mail: nagornaya.oan@dvfu.ru

OnxHM W3 KPYNMHBIX KOMIUIEKCHBIX HCCIENOBaHUI OeHToca UyKOTCKOTO MOpS IPOBOAMJINCH B paMKaxX IPOTPaMMEI
RUSALCA (Russian-American Long-term Census of the Arctic) B 2004, 2009 u 2012 r. CtaTbu 10 JaHHBIM 3TUX 3KCIICHUIIUH,
SIBIISTIOTCSI HAMOO0JIee aKTyalIbHBIMU 10 COCTOSIHHIO OEHTOCHBIX coobrecTB Uykorckoro mops (Denisenko et al., 2015; Grebmeier
et al., 2015; Cupenko, ['araes, 2007).

ITpoGsr 2025 ronma Obuth oToOpaHbl B Xonxe skcnenuuuu I[lnaBywero ynusepcurera MOTU-MO PAH na HUC
«IIpodeccop MynbranoBckuii» B nepuox ¢ 8 mo 19 cenrsiops 2025 r. B nHactosimeil pabore paccMaTpuBarOTCs JAaHHbBIC
00paboTku 14 konmmyecTBEHHBIX MPoO ¢ rryouH ot 15 mo 78 M. UaeHTudukaus 6¢crno3BOHOYHBIX MPOBOAMIACE 0 YPOBHSI
KpymHBIX TakcoHOB (Bivalvia, Polychaeta, Holothuroidea, Echinoidea, Ascidiacea, Crustacea, Sipunculida). 13 pe3ymsTaTtoB
skcnenumuit mporpamMmmsel RUSALCA B aHami3e MCTIONb30Bad AaHHBIE 15 nHOYepmatensHbIX cranmmii 2004 roxa (Grebmeier
et al., 2015; Cupenko, ["'araes, 2007), 9 cranuuit 2009 r. (Grebmeier et al, 2015) u 9 cranmuii 2012 r (Grebmeier et al, 2015).
st cpaBHeHus gaHHBIX 2025 rona u skcnenunmii mporpamMmmsl RUSALCA ucmonb30BaHbI MoKa3aTean OnOMacChl, YUCICHHOCTH
1 DKOJIOTHYECKHE TTapaMeTphl (CONICHOCTh, TeMIeparypa, IiayomnHa). Ctatuctudeckas o0paboTKa MPOU3BOAMIACE B IPOTPAMME
PAST. Ucnonp3oBaH MeTox MHOTOMepHoro mkaniposanus (MDS) Ha ocHOBe mHIeKca cxoacTBa bpes-KepTtuca.

B pesynprate ananuza MDS, craHnuM pacnpeAeniiuch Ha 2 KpyHHble IpynnupoBku. [lepBas — d9acTe cTaHIMH
skcnenuiuu 2004 u 2009, 2012 r. (Grebmeier et al, 2015). Bropas — uacth cranmuii 2004 (Cupenko, araecs 2007) u
coOcTBeHHBIE cOOpbl. Takoe peneHHe IMOATBEPXKIAETCS pAaCIOOKEHHEeM To4dek orOopa mpo0d Ha (u3MuUecKoil Kapre
uccienyemoro paiiona. KOxxnas yacte UyKoTCKOTO MOps MeXTy mostyocTpoBamu UykoTka U AJsicka, paiiloH kaHboHa [ 'epanbia
u Oanku ['epanbaa, cooTBeTcTBeHHO. Hambobinas cTeneHb cxoxecTd Habmoaercs mexay nanabivu 2004 (Cupenko, ['araes,
2007) u 2025 romoB. [ns kaxmoit cranmuu 2025 roga ObUIH ONpeesieHbl JOMHHUPYIOIIKE 10 OHOMACCE TAKCOHBI M IIPOBEACHO
WX CpaBHEHHE ¢ JOMUHaHTamu 1o omomacce cranuuit 2004 roxa (Cuperko, ['araes, 2007). JJomrHanTamu Ha cranmusax 2004
roja SBIAIOTCSA MPENCTaBUTENU mMonuxeT. B mpobax 2025 roma MOMHHAHTaMH Ha CTAHIUSAX SBISIOTCS MpPEACTAaBUTEIH
JIBYXCTBOPYATHIX MOJUIIOCKOB paiioHe KaHbOHa ['epampma, W monmxer B paifoHe Oanku ['epanpma. HaOmromaercs cMeHa
JIOMUHAHTOB B KaHBOHE [ epaib/1a HecMOTpPS Ha BBICOKYIO CTETICHb CXOXKECTH CTAHITHI Mo pe3yiabratam MDS.

B nanpHeiieM miaHAPyeTCs MPOBECTH IMOTHYIO TAKCOHOMIYECKYTO HICHTH(OHUKAITUIO OCHTOCHBIX OPTaHU3MOB 13 TIP00
2025 rona, ¥ IPOBECTH aHAIHM3 UX TUHAMUKYU C MIPHUBJICUCHUEM OOJBIICTO YKCIIa MApaMeTPOB OKPYIKAIOIICH CPEIbL.

Hccnedosanue svinonnerno npu noooepaicke npoepammul «llnagyuuil ynueepcumemny.

Macrozoobenthos dynamics of the southwestern part of Chukchi sea in 2004-2025
Nagornaya O."", Nikitin I.°, Konovalova O.’

! Far East Federal University, Vladivostok

2 Moscow institute of Physics and Technology, Dolgoprudny

3 Lomonosov Moscow State University Marine Research Center, Moscow
* e-mail: nagornaya.oan@dvfu.ru

We performed analysis of macrozoobenthic communities studied previously in RUSALCA program (Grebmeier et al,
2015; Sirenko, Gagaev, 2007) and in our survey in 2025 by multidimensional scaling by biomass, abundance, and environmental
factors. In result, we got two large groups confirmed by their actual spatial distribution.
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300JI0I'"HA 1103BOHOYHbIX
YCTHAIE JIOKJIA/BI

Pa3noo0Opa3ue ;xu3HeHHbIX (popm MuHOr (Lethenteron u Lampetra) ot ApkTuku 10 bantuku
Acmaxosa E.A.*

WuctutyT ipobiem sxonoruu u 3Bomonnu uM. A H. CeeprioBa PAH, Mocksa
* e-mail: e.astakhova@sev-in.ru

MHUHOTH UTPAIOT KIIIOYEBYIO POJIb B 3KOCHCTEMAX, B TOM UHCIIE apKTHIECKUX: OHU SBIISIFOTCSI KOMIIOHEHTOM ITHIIEBBIX
ceTell, Cily’kaT pecypcoM Il KOPEHHBIX HapOJOB M MHIUKATOPOM COCTOSIHHS PeK B MEHAIoIIeMcs knuMate. PazHooOpasue
JKM3HEHHBIX ()OPM MUHOT YSI3BUMO: ()parMeHTanus peK, OJIOKHPYs] MUTPallH, BEJET K YIPOLICHUIO CTPYKTYPHI MOIYJISIIHN 1
SBJISIETCS KIIFOUEBBIM JIMMUTUPYIOIIUM (aKTOPOM, 0COOCHHO ISl HPOXOAHBIX (hOpM.

Jlnst MUHOT XapaKTepHO OOJIBIIOE KOJIOTHYECKUM pa3HOOOpas3ue: MPEecHOBOIHBIC, ITPOXOHbIE, Mapa3suTHIECKue U
HerapasuTniyeckue Gopmsbl. Llenb paHHOrO HcclieoBaHMsT — MPOBECTH CPAaBHHUTENIBLHBIM aHAIN3 Pa3HOOOpa3Hsl KU3HEHHBIX
(hopm MHHOT B apKTHYeCKHX Bojax P® u Bogoemax, npunaniexamux k bantuiickomy 6acceliny (Ha npumepe JIeHHHTpaackoit
001acTH) Ha OCHOBE JaHHBIX U3 0a3bl «Munoru Poccum» U132 PAH.

MO>KHO BBIAETHTH YETHIPE KITIOUEBHIC 3aKOHOMEPHOCTH:

1. Teorpadudeckuii TpaiueHT BHAOB: H3BECTHOE pPa3HOOOpa3ne MUHOT B apKTHUeckuX permoHax (Yykorckuit AO,
SAxytnsa, KpacHosipckumit Kpai) TpaKTHUYECKH MOHOCICIU(DUYHO W TMPEACTABICHO THXOOKEAHCKOH MHIHOTOM
(Lethenteron camtschaticum). Ilo Mepe cMemeHus Ha 3anaj 1 roro-3anan, kK Kapenun u Jlenuarpazackoit obnactu, co
CMEHOH MOpCKOro OacceifHa TOMHUHUPYOLINM BHJIOM CTaHOBHUTCS pedHas MuHora (Lampetra fluviatilis).

2. Pacnpenenenue >xu3HEHHbIX (OpM U (aAKTOPHl BIUSHMSA: B HPUMOPCKMX apKTHYECKUX palOHaX C KOPOTKOM
NPOTSHKEHHOCTHIO pek (MypMaHckas 0011.) mpeo0iaaoT npoxoaHble (aHagpomusie) GopMbl. B riryOiHe KOHTHHEHTAa,
B KpPYNHBIX peuHbIX cucteMax (Oacceitnpl OO0wm, Ilewopsi, Enuces, Jlensl), Bo3pacraeT poJyib NMPECHOBOIHBIX
pe3uneHTHBIX (popM. CtpouTenbeTBO WIOTHH ¥ ['DC ycuimBaer 3Ty TeHAeHUHUIO, OJ10Kupys Murpanuu. Hanbonbinee
pa3HoOOpa3ue KM3HEHHBIX (opM (IPOXOjaHAs, O3epHas, pyubeBas) HaOmogaercs B JleHuWHrpaackoit oGmactu u
Kapemuu, raoe couerarorcsi Qakropbl Onu3ocTd Mops, Hanuuus KpynHbix o3ep (Jlamoskckoe, OnHexckoe) u
Pa3BETBICHHBIX PEYHBIX CUCTEM.

3. Dkomormyeckas IIACTHYHOCTh: 00a BHAA IEMOHCTPUPYIOT BBICOKYIO aJlallTUBHOCTh, (DOPMHUPYS Pa3HBIC KM3HEHHbIE
(hOopMBI B 3aBHCHMOCTH OT yCIOBHH.

4. PerunoHanbHble MOJENN:

Bantuka (Jlenobmacts, Kapenus): mpeobiiagaer nmpecHOBOgHAsS (hopMa peIHON MUHOTH;

Bbenomopckuii 6accelft: JOMUHUPYET ITPOXOIHASI apKTHIECKash MUHOTA,;

Cubupckas ApKTHKa: HaOJIO/aeTcsi CMelllaHHas KapTHHA C TeHICHIHMEH pocTa NONW pPe3uIeHTHBIX (opMm BriyOb
KOHTHHEHTA;

HanpueBocTouHas Apkrrka (UyKoTKa): OYTH UCKIIIOYUTEIBHO TPOXOJHBIE (JOPMBI.

Takum o00pa3zoMm, CTPYKTypa H pa3HOOOpa3he J>KM3HEHHBIX (OPM MHHOT Ha TPOCTPAHCTBE OT APKTUKH [0
Bantuku — 3T0 pe3ynpTaT B3aUMOJICHCTBUS MIPUPOIHBIX M aHTPOIOTeHHBIX (hakTopoB. KirtoueByro pois urpaet reorpadus u
THI BOJHBIX CHUCTEM, OTIpeeliss JOMUHHPYIOIINE XKU3HEHHbIE CTpaTernu (MpOoXoAHas WK pe3ujeHTHas ¢opma). Hanbonee
CJIOYKHAsl KapTHHA HAOJIFOIaeTCs B «IIEPEXOIHBIX)» PErnoHax, Takux Kak Kapenus u JIeHuHrpaackas o0sacTs, Tie CMEIINBAIOTCS
BIIMSTHUS PA3JIMYHBIX 9KOCHUCTEM, UIMEHHO 3JIeCh BCTPEYAETCS MaKCHMaJIbHOE YHCIIO SKOJIOTHUECKHUX (HOPM.

Ilpoexm svinoansemcs npu noodepaicke PH® (epanm No24-14-00111).

The diversity of lamprey life forms from the Arctic to the Baltic: a comparative study
Astakhova E.*

Severtsov Institute of Ecology and Evolution RAS, Moscow

* e-mail: e.astakhova@sev-in.ru

Lampreys exhibit significant ecological diversity. The study reveals a clear geographical shift from Arctic lamprey in
the east to the European river lamprey in the west. The distribution of life history forms (anadromous/freshwater) depends on
environmental conditions, with the greatest diversity in transitional regions, where lampreys show high adaptability.
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IIpo6aeMbl CHCTEMATHKHU U JUATHOCTUKY OJIM3KHUX BUIOB KePYaKOBBIX PbI0 rpynnbl «Icelus bicornis»
(Pisces: Cottidae)

3opuna A.A.

3oomnormueckuit nHCTUTYT PAH, Cankr-IletepOypr
* e-mail: zorana97@mail.ru

Pe1651 pona Icelus Kroyer, 1845 — oburarenu menbda 1 BEpXHEH 9acTH KOHTHHEHTAIBHOTO CKJIOHA Mopel CeBepHOH
AtmanTuky, Apktukda U ceBepHoil [lammpukn. B Bemom mope, a Takke B APYrHX apKTHUECKHUX MOPSX, PO TIPEICTaBICH
aTIIAHTHYECKUM IBYpPOTHM uienoM Icelus bicornis (Reinhardt, 1840). On oTnmyaeTcs OT MpOYHX BHIIOB XapaKTEePHOH Gopmoit
YPOTEHUTAIBHOMN MalWUIBI 1 YKOPOUSHHOI B XBOCTOBOM OT/iesie OOKOBOI1 IHUEH. Mop(doa0rniecKy BU JOBOJIBHO OJIM30K K
JPYTOMY NPeCTaBUTEIIO (payHBI CEBEPHBIX MOPEH — BOCTOUHOMY JIByporomy uueny, 1. spatula (Gilbert et Burke, 1912). Camoxk
Y MOJIOZb 3THX JBYX BUJIOB Pa3IN4UTh 3aTPYAHUTEIBHO, M PEIICHUIO 3TOT0 BOIPOCa OBIJIO MOCBSIIEHO HECKOJIBKO My OIHKALUi
(3opuna, 2019; 3opuna, Ueprora, 2022a, 20226). Boctounslii aAByporuii uien /. spatula, ONMCaHHBIA U3 ABaYMHCKOTO 3aJIMBA
KamuaTky — eIMHCTBEHHBIN B POJIa, MMEIOIIUI apKTHYECKO-CEBEPOTUXO0KEaHCKOE pacpocTpaHeH e. B 1anbHeBOCTOUHBIX
MOpSIX OBLIO BBIJICJICHO, IOMHUMO HOMHHAIBHOTO, Ba oaBuna (Andriashev, 1937). B nmocneaneii peusuu poaa (Nelson, 1984)
OIIMH U3 HUX (OXOTCKHUH uuen . spatula ochotensis) ObLI IPU3HAH OTACTBHBIM BUIOM (1. ochotensis), TOTaa Kak BTOPOH ITOABH]
(mmarHOpOTHMIA e I. spatula bispinis) ObII cBeZIcH B CHHOHUMEI /. spatula. IIpoBeneHHOE HAMHU H3Y9YCHHE MOP(OIOTHICCKAX
MPU3HAKOB TpeX (OPM IOKa3ajo, YT0 OTINYMS JUTMHHOPOTOro uuena ot /. spatula u 1. ochotensis BOCTUTarOT BUJIOBOTO YPOBHS,
YTO TO3BOJIIET pacCMaTPUBaTh €ro B cTaTyce Buna /. bispinis Andriashev, 1937.

Paborta ocHoBaHa Ha Marepuanax ()OHIOBBIX KOJUIeKImA 3oonormdeckoro mHctutyTa PAH: 1. spatula (78 3k3.),
1. ochotensis (86), 1. s. bispinis (109). MopdomeTpuueckass u CTaTUCTHYeCKas oOpaboTka mpoBenacHa mo 113 umHAeKcaMm
MPOMEPOB, CUeTHBIM U apyrum mpusHakam (Chernova, Zorina, 2024). Mcnoyib30BaHbl PEHTTCHOTPAMMBI, BBIIIOJIHCHHBIC Ha
ycranoBke [TPZTY 2021, u tomorpammsl (Mukporomorpad Neoscan N80), LIKIT «Takcon» 3MH. Tonorpadus kaHaioB u mnop
ceifcMOoCceHCOpHO cucTeMbl 3ydeHa 1o meroauke A.B. Heenosa (1979).

B pesysbrare CpaBHUTENBHOTO HCCIEIOBaHHMsS OOOCHOBaHA BAJMIHOCTH [. bispinis. YTOUYHEHBl AWArHOCTHYECKHUE
NPU3HAKKA TPEX BUJIOB, KOTOPBIE Pa3IMYalOTCS CTPOSHUEM IIUIIOB, ITPaHYJISIIMEH TOJOBBI M XapaKTepOM YelIyHHOTo HOKpOBa
tena. Icelus bispinis oTimgaeTcst OT 000MX BHIOB BHICOKUMH, KOHHYECKUMHU U 320CTPEHHBIMH IIUIIAMH (J[BE MTapbl, TCMEHHbIE U
3aTBUIOYHBIC), HAJIMYMEM IIHIIA Ha CyNpaKIeHTpyMe, IpaHy Isuei royioBsl (caabas v oOTCyTcTByeT). B oTnmmuue ot /. spatula,
JOPCABHBIN PsiJl IUIACTHHOK y HEro IPOTSDKCHHBIH, B ommuue oT . ochotensis — TpaHyJsAOUs TONOBBI Oojee ciadasd,
MPEIXBOCTOBBIC YEIIyH HA XBOCTOBOM CTE0JIE OTCYTCTBYIOT.

Systematics and diagnostic issues of closely related species of sculpins of the “Icelus bicornis” group (Pisces:
Cottidae)

Zorina A.

Zoological Institute RAS, Saint Peterburg
* e-mail: zorana97@mail.ru

A comparative study of three species (/. spatula, I. ochotensis and 1. bispinis), morphologically similar, was conducted.
The species differ most in the shape of the head spines, the presence of head granulation and the characteristics of the body scale
cover.
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HexoTopblie ocodeHHOCTH OHOJI0THM eBponelickoro okyHsi Perca fluviatilis (Percidae, Perciformes) mieca
baounckas Umanapa o3. Umanapa (MypmaHckasi 00J1aCTh) H YTOUHEHHE METOTUK ONpeaeeHHs ero
BO3pacTa

Hsanuenxo P.O.", 3ybosa E.M., Kauwynun H.A., Tepenmoeg [1.M.

WuctutyT npobieM npomeiinieHHoH sKkonorun Cesepa Konbckoro Hayanoro neatpa PAH, Anatutsr
* e-mail: roman.ivanchenko.03@mail.ru

C moTemICHNEM U MOBBIIIEHHEM IMPOIYKTUBHOCTH BOJOEMOB BBICOKHX IIMPOT MPEHMYIIECTBA MOIYYalOT BECEHHE-
HepecTylomue moinuMopdHbIe BHABI  pBIO, Hampumep, Perca fluviatilis  Linnaeus, 1758 (mamee OKyHBb).
OxyHb — pacnpocTpaHeHHbIII B MypMaHCKO#H 00xacTé BHI, 9acTo (GOPMHUPYIIMH <«SIIPO» WXTHOLEHO30B. Llemb paboTsI:
ONTHMU3AIINS METOIUKH ONPEICIICHHS BO3PACTa, MO3BOJISIONIAs AETAIBHO MIPOCIIEANTh BO3PACTHBIE H3MEHEHHSI OMOIIOTHUECKHX
nokasaresel okyHs mieca badunckas Mmannapa (nanee ball) o3. Umanmpa.

Wmannpa (6acceiin benoro Mopst) — camoe KpyIHOe 03ep0o-BoJOXpaHmInIle B MypMaHCKOH 00J1acTH, COCTOSIIEE U3
TpeX IIECOB: bosbo, ﬁOKOCTpOBCKOﬁ n ball. ball — Bomoem, uMmeromuii BEICOKOE pazHooOpa3ne MecT OOUTaHUs 1 HAUMEHEe
MOIBEP>KEHHBIN TEXHOTCHHOMY 3arpsi3HEHHIO, YTO [TO3BOJISIET paccMarpuBaTh ball, kak MoebHBIN yCIIOBHO-()OHOBBII BOZOEM.

Uxtnonormdeckuit Matepuain B 2023 1 2024 rr. oTOMpaTu CTaBHBIMH KaOEepPHBIMHU CETAMU C pa3mMepoM siaen 10—45 mm
BO BCEX IKOJIOrMYecKux 30Hax ball.

B ynoBax u3 ball nomunuposan okyHs (58 %). Peios1 Obiin ipencrasienst muaor 110-324 (260 + 5,1) MM 1 Maccoi
20-476 (265 + 14,1) . [Ipu conocTaBIeHUN CIOUCTHIX CIOEB MCCICIOBAHHBIX ONEPKYIPHBIX KOCTEH U MO3BOHKOB OKYHS W3
wieca ball ux pacmpenenenne coBmagaeT, HO Oojiee YEeTKas «KAPTHHA» TIPOSBISETCS HA COUWICHOBHOH SIMKE ITO3BOHKOB.
CormocTaBisisi CTPYKTYPY COYIICHOBHBIX SIMOK TIO3BOHKOB CO CTPYKTYPOH %KaOepHOH KPBIIIKH, MOXKHO OoJiee IMPaBIUIIbHO YUTATh
MOCJIE/IHION0, YTO HEOOXOJMMO MPU U3YUYEHHH TEMIIOB pocTa pbi0. Bo3pacTHas cTpykTypa momyssinuu OKyHs u3 ruieca bald
BKJITIOYaja ocobelt ot 2+ 1o 10+ ner, mpeobiamanu peiObl B Bo3pacte 4—6+ net (84 %).

3aBUCHMOCTb MEXKTy JUTMHOM TeJla OKYHS U JITTMHOM ero »a0epHOi KPBIIIKHY JIydllle OMUChIBaeTCs (YOPMYIIO CTeEHHON
Qynxuuu: R? = 0,93. JIMHUM perpeccuyu He MPOXOJAT YEPE3 HAualo KOOPAMHAT, 0ITOMY JUIsl OOPaTHBIX PACUMCIIEHMIT JUTHBI
PBIO peInoYTUTENbHEE UCTIONB30BaTh (opmyiy Po3bl JIu. B oOpartHbix pacumcienusx «penomen» Possl JIu otcyrerByert. Ilo
3HAYEHHSM PaCUYHMCICHHBIX a0COJIIOTHBIX CPEJHUX T'OJIOBBIX IPHPOCTOB OKYHS CaMblii BBICOKUI TEMIT pocTa ObUT XapakTepeH
JUISL TIEPBOTO TOAA KM3HM (52 MM), HAMMEHBIIUH — Al cenpbMoro roja ku3Hu (8 Mm). Ilo 3HaYEHUSIM KOHCTaHTBHI pocTa
[Imanpray3ena-bpou MOXXHO BBIIEIUTE J1Ba IEPHOJIA POCTA OKYHS: OBICTPBII — CO BTOPOTO IO MIECTOH roJ] )KU3HH (B CpEIHEM
0,92) 1 OTHOCUTEIPHO MEIJICHHBII — C CeAbMOTro Mo aecAThIN ron xu3HHU (0,46). 3aMeneHne TEMIOB JWHEHHOTO POCTa
HaOJogaeTes yske Tociie MacCoBOTO co3peBaHus poi0 (6+ ner). [Ipn nepexozne oxyHs mieca ball Ha nxTHodaruo (HaumHAs C
BO3pacTa 3+ IeT), oTMedaeTcss pocT aOCONMIOTHRIX 3HaYeHWH Macchl peio: 1m0 113 r B Bo3pacte 5+ ser. [locnme maccoBoro
CO3peBaHMs PHIO MPUPOCTHI MACCHI TAK)KE UMEIOT MHHUMAJIbHBIC 3HAUEHUS.

Ilpoexm svinonnsiemces npu noodepaicke 08yx mem HUP FMEZ-2025-0061 u FMEZ-2024-0014.

Some biological features of the European perch Perca fluviatilis (Percidae, Perciformes) from the Babinskaya
Imandra Reach of the Lake Imandra (Murmansk region) and clarification of methods for determining its age
Ivanchenko R.*, Zubova E., Kashulin N., Terentyev P.

Institute of Industrial Ecology of the North, Kola Science Center RAS, Apatity
* e-mail: roman.ivanchenko.03@mail.ru

We studied the age of the European perch Perca fluviatilis by comparing various bone recording structures, which
allowed us to trace in more detail age-related changes in a number of its biological indicators under the current conditions of the
Babinskaya Imandra Reach of the Lake Imandra (Murmansk region) in 2023-2024.
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«COH B JIETHIOI) HOYb»: THE3I0Basi AKTHBHOCTH BOPOObLMHO0OPA3HBIX NTHI B YCJIOBHSAX MOJISIPHOTO THS
Huxeesa H.B." *, bapvikuna ,ZZ.A.z, Conosvesa ﬂ.B.z

! [lepMcKmii TOCYIapCTBEHHBIH HAIMOHAIBHEIA HCCIIEIOBATENLCKMI YHHBEPCUTET, Ka)eapa 300J0THH IIO3BOHOYHBIX H
skosoruu, Ilepmb

2 UuctutyT 6uosnornueckux npobnem Cesepa JIBO PAH, Maranan
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[TponBmkeHNE I0KHBIX BUIOB B 00JIee CEBEPHBIC MIMPOTHI AKTUBHO MPOUCXOJHUT B MOCIIEAHUE JECATHICTUS B CBSI3H C
rII00aJbHBIMU M3MEHEHUsIMU KiuMata. [lynouka Plectrophenax nivalis, SBISSICh IMPKYMIOJISIPHBIM BHJIOM, COCEICTBYET C
6exoit Tpacoryskoit Motacilla alba ocularis, KoTopasi ¢ OTHOCHTEJIFHO HEJaBHEr0 BPEMEHH NPOHMKIA B APKTHKY U3 Ooiiee
10kHbIX UpoT (Pavlova et al., 2005). Ha ux rHe310ByI0 aKTUBHOCTb MOTYT BJIMSTH Pa3JIMYHbIE (h)aKTOPHI: IPOIOIDKUTEIBHOCTD
CBETOBOTO JIHS, OCBEIICHHOCTh, TEMIIEpaTypa aTMoc(hepHOTO BO3MyXa, BIAKHOCTh, ocanku (Ky3nenora, 1997; PepkaHOBCKUH,
Macxaneueiit, 2008; Oberg et al., 2015; Montgomerie, Lyon, 2020 u ap.). Hamu 6bl10 IPOBENEHO CpaBHEHHE BIUAHUS
HOJISIPHOTO JIHSI, TEMIIEPATyPhI M BIaXXHOCTH aTMOC()EPHOTr0 BO3/IyXa Ha THE3/I0BYIO aKTHBHOCTb 9THX BUJIOB.

Hannsrie cobpansl Ha Tepputopun Yayackoro omonorndeckoro crannonapa MBIIC [IBO PAH (o. Aiioneuan (68°50'
c.am., 170°30' B.1.), HAO). [Ipu momomm ¢ortonoBymrek B mepruon ¢ 2018 mo 2023 rr. OputH cCOOpaHB! TaHHBIC, BKIIOYAIOIINE
MIEpHO/BI MHKYOAIlNH, BRUTYIUICHNS M BBIKADMIIMBAHUS IITEHIOB. Kamepsl ycTaHAaBIMBAJIM TakK, YTOOBI B KaApe OBUIO BHIHO
THE37I0 WX JIETOK. Y TPYAHOJOCTYIHBIX THE3X (POTOJIOBYIIKH PACHONATANIN TakK, YTOOBI ObUIa BO3MOXKHOCTH (PMKCHPOBATH
(baxThI pHIIETa U OTIIETA MITHII.

B pesynbrate paboTel OblTa MOATBEpXKACHA MHPOPMAIMA, YTO OTKIAIKA SUI y IMyHOYKH M OeNoH TPsICOTY3KH Ha
YyKOTKe MPOMCXOAUT Iocje nepexona cpeanecyTounbix temmeparyp uepe3 0 °C (Leinonen, 1973; PwpkanoBckuid, 2010;
Schaper et al., 2012; Fossey et al., 2015).

Jlnst aHHBIX BHUJIOB ONpPEJENICHO HaJIW4Me NEepHOoJa MOKOS B CyOBEKTUBHYIO HOUb. OHU CXOXH y TPEICTABICHHBIX
BUJIOB: y O€JIOH TPSCOTY3KH JOCTOBEPHO MpojoivkutenbHee (¢ 22—23 no 4 1), uem y nyHoukH (¢ 0 g0 3 1). Hecmotps Ha
MPOJOJDKUTENBHBIN EPUOJ] AKTUBHOCTH, B IIEPUOJbl HACHIKMBAHHMA M B Hadaje BBHIKAPMIIMBAHUS ITEHIIOB CAMKH MPOBOAST
OOJIBINYFO YACTh BPEMEHHU B THe3/ie. Y 0eroil TpsAcory3ku coxpanstores nupkanasie putMbl (Leinonen, 1973; Kysuerosa, 1997,
2002) make B YCIOBHUIX KPYTIIOCYTOYHOTO OCBEIICHUS.

B meprox HacwXMBaHMSA Ha 4acTOTY M NMPOAOIDKUTEIBHOCTh OTIYUEK OEIBIX TPSACOTY30K 3HAUMTEIBHOE BIMSHHE
okasbiBaeT Temreparypa (p < 0,001) u BmaxkaocTs Bozayxa (p < 0,05). BHerne3qoBast akTHBHOCTb BO3pPACTaeT IIPH TEMITEPaType
Bo3xyxa oT 12 °C m BbIIE M CHW)KACTCS NPU BBICOKOM BIIAXXKHOCTH Bo3ayxa (6omee 90 %). B mepmon BBIKapMIMBAHUS
HanOOIBITYI0 aKTHBHOCTB TPSACOTY3KH MPOSABIIOT MpH TeMmepaTtypax 5—15 °C (p < 0,001). BmaxxHOCTh BO34yXa OKa3bIBacT
He3HayuTenpHoe BiusHue (p > 0,05).

VY myHOueK THe3/10Bas aKTHBHOCThH CBSI3aHA C MOTOAHBIMU (JAKTOPaMHU TOJIBKO B MEPUOJ] BHIKAPMIIMBAHUS NITEHIIOB.
Habmromaercss mocroBepHast 3aBHCHMOCTH OT Temmepatypsl (p < 0,001) m Bmaxsoctn Bo3myxa (p < 0,001). Kopmosas
AKTUBHOCTH CHIDKAeTCs MpH Temrepartypax Hipke 8 °C u BiaxaocTH 60mee 80 %.

“A midsummer night's dream”: nesting activity of passerine birds under the polar day conditions
Nikeeva N.'* Barykina D., Solovyeva D.?

! Perm State National Research University, Department of Vertebrate Zoology and Ecology, Perm
2 Institute for Biological Problems of the North, FEB. RAS, Magadan
* e-mail: tashanik0319@gmail.com

We collected data on the nesting activity in Arctic passerines as follows white wagtail Motacilla alba ocularis and snow
bunting Plectrophenax nivalis under polar day conditions. We determined the influence of weather factors on the incubation and
chick-rearing behaviour.
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3arpsizHeHMe KPHOKOHUTOB U N0YB NMEePUTIANUATBHBIX 30H KAK HHIUKATOP COCTOSIHUA IKOCHCTEM
BBICOKOTOPHBIX TEPPUTOPUI

Kywnos U /1. '* Tembomoe P.X."?, Hexaes U.0."3

! Canxr-IleTepOyprekuii rocyIapCTBEHHBIM YHUBEPCHUTET, Kadeapa mpukiIagaoi sxonorun, Cankr-IleTepbypr

2 IHCTHTYT 5KO0JI0TUH TOPHBIX Tepputopuii um. A K. Tem6orosa PAH, na6oparopus MouBEeHHO-KOJOTUIECKUX UCCIIEI0BAHMIA,
Hanpuuk

3 UuctutyT 300m0run Pecry6rmkn Kasaxcran, 1aGoparopust apaxHOJIOTUH U IPYTHX GECTIO3BOHOYHBIX JKHBOTHBIX, AJIMATHI

* e-mail: st084838@student.spbu.ru

KpHOKOHUTBI, TEMHOOKpAIIEHHbIE OPraHOMUHEPAIbHBIE OTI0KEHHSI Ha MOBEPXHOCTHU JIEJHUKOB, CIIOCOOHBI HE TOJILKO
YCKOPATH ACTILIINALNIO, HO M aKKYMYJIHPOBATh Pa3JIMUHbIC MOJIIIOTAHTHI, KOTOPBIE 3aT€M MEPEHOCATCS B MEPUTIIALUAIBHYTO
30Hy. Llenbio vccenoBanust ObUIO ONPENENUTh OMOTEOXUMHUECKHE OCOOEHHOCTH M HAKOIUICHHUE TSKEIIBIX METAIJIOB B II0YBaX
U CYTIparIALHaIbHBIX OTJI0KEHUAX BBICOKOTOPHUH B YCIOBHSX Pa3InYHON aHTPOIIOTe€HHON Harpy3Ku Ha npumepe LenTpansHoro
Kagkaza u CesepHoro Tsub-11lans. [IpoOsl kKpHOKOHUTOB OBLTH 0TOOpaHHI ¢ JenHUKOB ['apabamm, Maisrii Azay u llIxenpna
(ITpmamsbpycre, Pocenst), a Takxke ¢ negankoB MoperHsslid 1 bormanosnua (3ammuiickuit Anatay, Kasaxcran). [Toussr 6putn
oToOpans! u3 yuienss Tepckon u bakcan (P®), a Takxe u3 ymenuit bonbmoe Anmatunckoe u Jleoe Tanrapckoe (Kazaxcran),
MPEUMYIIECTBEHHO JMTO3EMBI M OPraHO-aKKyMyJISITHBHBIC. B 00Opasmax omnpeaensinch 3Ha4YeHUs COAEpXKaHHE yTiepona
OPTaHWYIECKUX COEAMHEHHH, 3HaYCHNUs 0a3abHOTO U CyOCTpaT-nHIYLIMPOBAHHOTO AbIXxaHus. ComepiKaHne TSHKEIbIX METa/UIOB
(Cu, Zn, Ni, Pb, Cd) ompeaensyiock METOIOM aTOMHO-aOCOPOLMOHHOW CHEKTpocKomuu Mo cranmapty ISO 11047 ¢
MOCJIEYIONIMM PAaciyeTOM TeOXMMHUUYECKHX HHAekcoB. Crarucruyeckas oOpaboTka mpou3Bojuiack Mmeronamu Kpackena-
VYonneca u MaHnHa-YUTHHU.

Pe3ynbpTaThl MOKa3bIBAIOT 3HAYMMO OOJIbIIEE HAKOIUIEHHE YIJIEPOJa OPTraHHYECKHX COCIUHEHHH B TMPHIICIHHUKOBBIX
nouBax (mo 8,88 %) mo cpaBHEHHIO C KPUOKOHHMTaMu. IIpu 3TOM, B KPHOKOHHTaX BOJIM3U aHTPOIOTEHHO-HArpyKEHHBIX
TYPUCTHYECKNX ydacTKoB (emHuku ['apabamm, BornanoBwwa) comepkaHue yriepoja OPraHWYECKHX COCTMHEHHH OBIIO
3Ha9uMO OonbiuM (10 1,41 %), yeM B POHOBBIX yHacTKax, YTO CBSI3aHO C YIIICPOJICOACPKAMMHE BHIOPOCAMH M CHEIU(PHUKOH
3emiienonb30Banus. Tak, CKUraHue yriisl U IPEeBECHHBI JUIsl TIPUTOTOBJICHHS MMM M BBIPA0OTKH TEIUIa, a TaKKe HapylIeHHe
MOYBEHHO-PACTUTENIFHOTO TIOKPOBAa B CBSI3M CO CTPOHMTEIBCTBOM U TIEPEMEILICHHEM OOJNBIIMX TPYMI JIIOJAEH SBISIOTCA
HEOTBEMJIEMOH YacThIO TYPUCTUYECKON JEATENLHOCTH M MCTOYHHMKOM YIJIEPOAa OPraHMYECKHX COeIMHEHHMH. J[0CTOBEPHBIX
pasnuuuii MeXIy 3Ha4CHHUAMH 0a3aJbHOTO M CyOCTpaT-MHIYyLHMPOBAHHOTO ABIXaHHUS MEXIY IOYBAMU M KPUOKOHHUTAMH, YTO
YKa3bIBaeT Ha BBICOKYIO MUKPOOHOIOTHYECKYIO aKTUBHOCTh Ha IOBEPXHOCTH JIEITHUKOB M BO3MOXKHYIO POJIb CYNPArIAIHATIBHBIX
MHKpPOOPIaHU3MOB B XOJ€ NEPBUYHOTO MOYBOOOpa3oBaHMS. 3HAUUMO OOJIbIIEE COAEPXKAHUE BCEX ONPEICICHHBIX TSIKEIbIX
METAUIOB OBUIO OTMEYEHO B KPHOKOHUTAX BOJHM3M OOBEKTOB TYPHCTHUYECKOM HH(QPACTPYKTYpHI, YTO YKa3blBaeT Ha
JOMUHHUPYIOIIYIO POJIb JOKAIbHBIX HCTOYHHUKOB 3arps3HeHHs. IIpum 3TOM, OCTOBEpHOM pAa3HHUIBI MEXIY COJIep:KaHHEM
9JIEMEHTOB B KPHOKOHMTAaX W MECTHBIX II0OYBaxX OOHApy>KEHO He ObUIO, YTO MO3BOJSET HCIOJIb30BaTh KPUOKOHHUTHI Kak
WHJIMKATOP 3arpsi3HEHHS BHICOKOTOPHBIX JTaHAmadToB. Cpean 371eMeHTOB HanboJbllee HAKOIJIEHHE XapaKTepHO IS IIMHKA (J10
118,90 Mr/kr), 4TO yBEIMUUBAET 3arpsi3HEHHE IO «CPEJHEro» ypoBHs, cornacHo uujaekcam Pl u PLI. OrimuurensHoOM yeproid
KPHOKOHHMTOB M MOYB 3aminiickoro Anatay siBisieTcs HakoruieHue kaamust (1o 1,01 Mr/kr), KoTopoe, MpeanoioKUTeIbHO,
CBSI3aHO C JATBHUM aTMOC(EPHBIM IIEPEHOCOM MOJUTIOTAHTOB U3 IIPOMBIIUICHHBIX IIEHTPOB M F€0JIOTHYECKUMH 0COOCHHOCTSIMU.
Pacuer mnnmexca skojormdeckoro pucka (PERI) Ha ocHOBaHMM HpPEIBIAYIIMX MCCIEIOBAHUI IO COACPIKAHHIO TSKEIBIX
METa/UIOB Ha (DOHOBBIX YyYaCTKaxX [JAHHOIO PErHoHa IOKa3ajd BBICOKHI ypoBeHb pucka it skocucreM (PERI > 360),
NPEUMYIIECTBEHHO, B CBSI3U C BBICOKOM TOKCHYHOCTBIO KaaMUs. TakuM 00pa3oM, JOIOJHUTEILHOE aHTPOIIOTEHHOE JIaBJICHUE
OKa3bIBa€T HETaTUBHOE BO3/JCICTBUE HAa DSKOCHCTEMBI, YTO BaXKHO YYUTHIBATh IMPU PACHIUPEHUU PEKPEALUOHHOW U
CEJIbCKOXO03SIICTBEHHOMN IeATEIIEHOCTH.

ABTOpBI BEIpaXaroT OarofapHocTh A. 0. H., npodeccopy AdakymoBy E.B. 3a momoms B IpOBEAEHUH HCCIIEAOBAHUSL.

IIpoexm svinoanaemcs npu noodepoicke epanma PH® Ne 24-44-00006

Pollution of cryoconites and periglacial soils as an indicator of glacial and periglacial alpine ecosystems
condition
Kushnov L'* Tembotov R."’, Nekhaev L3

! Saint Petersburg State University, Department of Applied Ecology, Saint Petersburg
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We studied biogeochemical features of cryoconites and soils in the Elbrus region and Ile-Alatau region. Results showed
that cryoconites accumulated similar content of trace elements as local soils, with local anthropogenic activities being primary
source of their input, that may be useful for alpine pollution assessment.
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B benomopckoM NOABMXHOM TMOSICE IIMPOKO PACHPOCTPAHEHBI MAJIEONPOTEPO30HCKUE 0a3UT-yIbTpaba3uTOBbIC
uHTpY3un. K psAny W3 HHUX NpHypodeHBI HPOSABICHUS KopyHAa. OXHHM W3 TaKMX OOBEKTOB SIBISETCS PACCIOCHHBIA H
MeTaMOop(U30BaHHBIH EPUAOTHT-Ta00pPO-aHOPTO3UTOBBIH MaccuB Ha 0. Kuii B 10xHON yactu OHexckoil ryOsl benoro mops
(Xomopesckas, Bapnamos, 2018). OtinmunrensHas 0cOOEHHOCTh STOTO0 MacCHBa — HAJIMYHME MOITHBIX 30H TPaHATH3AIINH,
BIUIOTh [0 TIOSBICHHWSA OKWI TPaHATUTOB. [paHaT BBICTYMAaeT WHAWKATOPHBIM MHHEpPAIOM U1 BBICOKOTPAJHBIX
MeTaMOP(UYECKHX MOPOA, SIBISETCS MHUHEPAIOM-T€OXPOHOMETPOM M TO3BOJISIET PEKOHCTPYHPOBATH 3BOJIIOIMIO IPOLECCOB
Meramopdusma.

B HacrostieM cooOImeHnn NPUBOAATCS PE3YIbTaThl HCCIEI0BAHMS COCTaBa IPAaHATOB U3 OCHOBHOW MacChl IPaHATOBBIX
amM(pUOOJIUTOB M U3 JKHIJIBI TPAHATUTOB, CEKYIIEH MOPOAbI KHHOCTPOBCKOrO MaccuBa. COCTaB IpaHAaTOB MO TJIaBHBIM 3JIEMEHTaM
6511 mpoananu3upoBan MetogoM SEM-EDS na anekrponnom mukpockone JEOL B UTT /I PAH, o peakum u peaxo3eMenbHbIM
anemeHTaM MetoaoM SIMS Ha Macc-ciektpomerpe Cameca IMS-4f B I® ®THUAH PAH.

Jus Gostee eTampHOTO PACCMOTpPEHHs OBUIM BHIOpAaHBI TpaHATHI W3 cepuu 00pas3moB 2511 u 2512, oroOpaHHBIE U3
rpaHaToBoro am(puO0JIUTa U CeKyIeH ero >KHIIbl TPaHaTUTa, COOTBETCTBEHHO. [Ipy M3yueHNH XUMHYECKOTO COCTaBa IPaHATOB
Obla BBEISIBJICHA 30HAJBHOCTH, YTO TOBOPHT 00 WM3MEHEHHM YCIOBHH B IpoIlecce pocTta MuHepaioB. Tak, rpanat 2511
XapaKTepu3yeTcs BO3pacTaHHEM alIbMaHAWHOBOTO ¥ IINPOIIOBOTO MUHAJIA M YMEHBIICHUEM IPOCCYIISIPOBOTO U CIIECCAPTHHOBOTO
OT LIEHTpa K Kpato 3epHa. B rpaHare 2512 30HaIBHOCTH MPOsIBIICHA ci1abee — cojieprKaHue MUPOoIa YMEHbIIAETCs, a KOJIUIEeCTBO
creccapTuHa — pacTeT.

Br1OpanHbIif U1 cpaBHEHHS TpaHAT W3 TPAaHATOBOTO aM(uOoHTa B APYroi dacTu MaccuBa (oopazert 2530) oTimaaercs
OT PAaCCMOTPEHHBIX BHINIE TPAHATOB IOpa3fo OoJyiee BBHICOKUM COJEp)KaHHEM NHPONa W MOHIKEHHBIM — IPOCCYIIAPA.
30HaIBHOCTH B HEM IPOsiBIIEHA cllabo — coJiepkaHKe MUPOIIa K Kparo 3epHa IOHMKAETCs, CIIeCCApTHHA — YBEIHYHMBACTCS.

Cnexrpsl pacnpenenenns REE s Bcex rpanaToB oTinndarorcs: qudhepeHnnpoBaHHBIM XapaKTEpPOM C PaBHOMEPHBIM
poctom ot yerkux K TspkensiM REE. Eu-anomanmust orcyTcTByeT, b0 ciabo MposBICHHAs MOJOKHUTENbHAs. [ 'paHaTel U3
00pasuoB 2511 u 2512 oTnuyarorcs OT rpaHaToB u3 obpasna 2530 moBbleHHBIM coaepkanueM Ti, V, Y, Mn u cymmoit REE
(3a cuer Tsoxensix REE), a taxxke nmoHmkeHHbIM copepxanueM Cr u Zr. Ecnu paccMaTpuBaTh T€OXUMHUIO TPAHATOB M3 KUJIBI
rpanatuta (oOpasen 2512) ¥ BMEIIarOIIUX IPaHATOBEIX aM(puOomuToB (00pa3zen 2511), To rpaHaT U3 TPaHATHTOB OTIMYACTCS OT
MOCJIETHETO MOBBIIICHHBIM cojaepkanueM Ti, u moHmwkeHHbIM Mn, Y u Tsoxesbix REE.

Geochemical features of Kiyostrov metabasites (South-Eastern White Sea region)
Belonozhkina D.'* Skublov S."*

! Empress Cathrine I1 Saint Petersburg Mining University, Department of Mineralogy, Crystallography, and Petrography, Saint
Petersburg

2 Institute of Precambrian Geology and Geochronology RAS, Saint Petersburg

* e-mail: dbelayal812@mail.ru

This paper presents the results of a study of garnets from the garnet amphibolites and the cutting garnetite vein of the
Kiyostrov massif. The garnets were analyzed for major and rare earth elements. Chemical composition of the garnets indicate
changes in mineral growth and chemical composition of the host rocks.
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Bo3jeiicTBre KIMMaTHYeCKUX H3MEHEHUI HA MH(PPACTPYKTYPY B 30He MHOT0JIeTHeMeP3JIbIX mopoa Poccun
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VYcToiiunBOCTh 37aHUN U COOPY>KEHHUH B Topoiax poccuiickoit ApKTHKH, MocTpoeHHbIX B 1960—-1970-x rogax (Hopunbck,
Sxyrck, Canexapa, AHaabIpb), 3aBHCUT OT COXPaHEHUsI HECyIeH CIIOCOOHOCTH MHOTOJETHEMEP3JbIX TPYHTOB, CIY)KaIIUX
OCHOBaHHEM JUIs CBaHBIX (hyHIAMEHTOB. [ 'eoTeXHUYECKast Ha/Ie)KHOCTh ()YHAAMEHTOB OIIPEIETICTCS MPOYHOCTHIO CMEP3aHHS
TPyHTa €O CBasiMHM, SIBIISIOINEiics (QyHKIMEH TeMIepaTypsl MEp3iI0Thl M MOITHOCTH CE30HHO-TAJIOrO AEATENBHOTO CIIOA. DTH
napaMeTphl HaNpsIMyIO 3aBUCAT OT KIMMAaTHYECKUX YCIOBMMH: CPEJHErof0BOM TeMmepaTyphsl BO3IyXa U TOIIUHBI CHEXHOTO
MIOKPOBA, BBICTYTAIOIINM KaK HPUPOJHBIH TEIIOU30IIATOP.

Lenpto nccnenoBaHWA SBISUIACh KOJIMYECTBEHHAs] OLCHKA IOTEHIMAIBHOTO H3MEHEHHsS HECyIIeH CHOCOOHOCTH
CTaH/ApTHBIX JKeJNe300€TOHHBIX CBail B YCIOBUSX IPOTHO3UPYEMOTrO KIMMAaTHYECKOro IOTEIUIeHUs. MeTomosorus
UCCIICIOBAaHUA OCHOBAaHA Ha IIOCNIEJOBAaTEIbHOM INPUMEHEHUHM JIBYX Mopenei. CHauama C IOMOINBIO aHAJTUTUYECKOMN
TEOKPUOJIOTHYECKON MOZEIH, BEpU(HUINPOBAHHOMN N0 JAaHHBIM HAaONIIOECHUH, PACCUUTHIBAIIMCEH IPOCTPAHCTBEHHO-BPEMEHHBIC
W3MEHEHUs TeMIIepaTypsl Mep3/l0Thl Ha TIJIyOMHE M MOIIHOCTU JEATENBHOrO cJiod. PacueThl BBHINONHSINCHE HAa OCHOBE
KIMMaTH4eCKUX CIIEHApHeB, MOIYYSHHBIX OT ILIECTH Pa3IMUHBIX TNIOOAJBHBIX KIMMATHYECKHX MOJENEH 10 TPaeKTOPHUH C
Hanboyiee MHTEHCHBHBIM POCTOM KOHIICHTpAIlMM TApHUKOBHIX I'a3oB B aTMocdepe. Jlanee, ¢ MCHOIB30BAHUEM ITOJIOKECHUH
JEUCTBYIOIINX CTPONUTEIBHBIX HOPM JIJIsl OCHOBAaHHMH Ha MHOTOJIETHEMEP3IIBIX IPYHTAX, TEPMUUECKHE N3MEHEHHS IIEPEBOIHIICH
B MH)XKEHEPHBIEC NI0KA3aTEIH — OTHOCUTEIbHOE M3MEHEHUE Hecylel ciocOOHOCTH CBaiiHOTO (hyHIaMEHTa.

Pe3ynbpraTel MOJENMPOBaHMS CBUACTEIBCTBYIOT O 3HAYMTEIHFHOM MOTCHIMAIBHOM CHIDKCHHH T'€OTEXHHYECKOH
ycroitunBoct. K cepennnae XXI Beka Ha OONbIICH YaCTH TEPPUTOPUH POCCHICKOI KPHUOIUTO3IOHBI OKUAACTCS YMCHBIIICHUE
HECyIIel CmoCOOHOCTH MEP3JIbIX TPYHTOB MOJ CYIIECTBYOMUME (GyHIamMeHTamu Ha 25 %. Haunbosee ys3BUMBIMH SBIISIOTCS
palioHbI C MPEPHIBUCTBIM PACIPOCTPAHEHHEM MEP3JIOTHI U I0KHBIE OKPaMHBI 30HBI CIIOIIHON MEP3JIOTH, I'/ie IPOTHO3UPYETCS
HanOoubIee noTeruieHue. s pacCMOTPEHHBIX TOPOAOB KPUTHUECKHI MOPOT CHIDKEHHMS HeCcyIel criocoOHocTH (cBbime 55 %)
MOXeT ObITh mocTUrHyT B Canexapzae u AHazapipe yxe k cepenune 2020-x ronos, a B Hopunbcke n SIkyrcke — okoso 2040-x
TOJIOB.

KiroueBbIM NpakTHIECKUM BBIBOIOM SIBIISIETCSI IEMOHCTPALUS YPE3BBIUAIHO BBICOKOW HEONPENEICHHOCTH TIPOTHO30B,
00YCJIOBIICHHOH CHIJIBHBIM pa30poCOM pe3yJbTaToOB pa3lMYHbIX KIMMaTHueckux woxeneid. Hampumep, i Hopuibscka
MPOTHO3MPYEMOE CHIDKCHHE Hecymied crocobHocT K 2050 roay BapbUpyeT OT OTHOCHTEIBHO yMEpeHHbIX 18 % 1o
MPaKTHIECKN TIOJHOHM MOTepu Hecymied crocoOHocTH B 92 %. DTa HEONpenesIeHHOCTh HE OTMEHSET HAJIMUUS CEephe3HOTO
JIONTOCPOYHOTO TEOJIOTHUECKOTO PHCKA, a JIMIIb OCJIOXKHSET IPOIecC IUIaHWPOBAHUS alalTalMOHHBIX Mep. [lomydeHHbIe
pe3yNbTaThl TUKTYIOT HEOOXOAMMOCTh MEPEecMOTpa HOPMATHBHOM 0a3bl MPOCKTUPOBAaHUs (YHJAAMEHTOB B KPHOJIHTO30HE C
y4eTOM KIIMMAaTHYECKUX IIPOrHO30B, BHEAPCHMS TEXHUUECKUX PEIICHHUH I MACCHBHOTO U aKTHBHOTO OXJIAXKJICHHUS IPYHTOB U
CO3JJaHUS] KOMIUICKCHBIX CHCTEM MOHHUTOPWHra TEPMHYECKOTO ¥ MEXaHHYECKOTO COCTOSHUS OCHOBAaHMH. be3 mpuHsITHS Takux
MPEBEHTHBHBIX MEp ropojia POCCHHCKOW APKTHKH MOTYT CTOJKHYTHCS C BO3pAacTaloNIMM YHCIOM aBapHHHBIX Jaedopmanmit
3IaHUH U MHXEHEPHBIX CeTeH, YTO MOBJIECYET 3HAUUTENIbHBIE COI[HATIbHO-I)KOHOMUYIECKHE TOCIEICTBHS.

Martepuan mHamucas o Shiklomanov et al, 2016.

Impact of climate change on infrastructure in Russia’s Permafrost zone

Kuznetsov E. *

Saint Petersburg State University, Department of Geophysics, Saint Petersburg
* e-mail: egor.kuz05@bk.ru

Due to climate warming, the bearing capacity of pile foundations in Russia's Arctic cities will decrease significantly by
the middle of the century. Salekhard and Anadyr are the most vulnerable. It is urgently necessary to update design standards,
introduce soil cooling and create monitoring systems to prevent accidents.
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3umHue BOAbI B 3anaaHoil yacT YykoTckoro mopsi B ceHTsiope 2025 roga
Penuxos ,ZZ.H.I * Manvix MK, Jlémunosa TA° Mepxkynosa T. Cc? Dpeti ,ZZ.H.3, Ocaouues A.A.>3

! MockoBckuii rocynapcTBenHbiit yuusepeutet uM. M.B. JlomorocoBa, Mocksa
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* e-mail: belikov.danylo@yandex.ru

Yepes bepunros nponus B UykoTckoe Mope €XErofHO MOCTYMAalT TUXOOKEaHCKHE BOABI, PACHPOCTPAHSAIOLINECS IO
menbQy TpeMsi OCHOBHBIMH ITyTSAMH depe3 KaHboHHI [ epansaa u bappoy (Woodgate, 2005; Pickart, 2016). B 3umHe-BeceHHNMI
MepUOJ] TIOTOK COJIEPIKUT XOJIOIHBIE IUIOTHBIE BOABI ¢ TemnepaTypoit —1,4...—1,8 °C u conenoctpio 32,5-33,5 psu (Coachman,
1975). Ot BOABI MMEIOT KJIIOUEBOE 3HAueHHWE Uil (pOPMHPOBAHMS TaJOKIMHA, HPEMSTCTBYIOUIETO TEINIOOOMEHY MEXIy
aTIAHTHYECKUMH BOAAMH M TIOBEPXHOCTHBIM CJIOEM apKTHUYECKOTO OacceifHa, a TakKe CIOCOOCTBYIOT BEHTHIISIIMU BEPXHUX U
npoMeKyTouHBIX Topu30HTOB (Pickart, 2004; Weingartner, 1998). OmHako MexaHH3MBI HX TpaHC(HOPMAIIAHU B IIETH(POBOI 30HE
OCTAIOTCSl HEJJIOCTATOYHO M3YUeHbI M3-3a CypOBBIX JICJIOBBIX YCIOBHH, OTPaHMYMBAIOIINX HATypHbIC HAOIIONEHHS B XOJIOIHBII
nepuon roma (Woodgate., 2012). Ilenpto maHHO# paOOTHI SBJISETCS MCCIICIOBAaHUE THUAPOPU3UUCCKUAX XAPAKTCPUCTHK U
MPOCTPAHCTBEHHOT'O PACIPE/IENCHNSI THXOOKEAaHCKNX 3MMHHX BOZ B 3amaJHON 4acTH YyKOTCKOTO MOpS B IIEPHOJl OCCHHETO
CE30Ha.

W3zmepenus nposenens! B nepuoj, 7—19 centsiops 2025 r. na HUC «IIpodeccop MysbraHOBCKHI» B 3amaHOM 4acTH
UykoTckoro mopst (64—67° c. m., 176° 3. x. — 170° B. n.). Mcnone3oBancss BeicokoTouHBIH 30HA SBE911 nns m3mepenus
temneparypsl (Tourocts = 0,005 °C), snekrponpoBogHoctr (£ 0,0005 C/m) u mamenus. [lepBudanas oOpaboTka TaHHBIX
BhINOJIHsUIach makerom SBEDataProcessing ¢ Koppekuued IaTYMKOB M MEpPecYeToM CoJieHocTH mo mikane PSS-78.
Busyanmzainus TOTyYeHHBIX JaHHBIX peann3oBaHa B mporpammax Surfer, Grapher m ODV. [Ing aHanmm3a MeXToIOBOH
M3MEHYMBOCTH MCIIOIB30BAIIICH APXUBHBIC JaHHbIC MPEIBITYIIIX SKCIICAUIMN U KapThl CITy THUKOBOTO JIEIOBOI'O MOHUTOPHHTA.

Ha pa3pe3zax B paiioHe mnponuBa JloHra u roro-3zamagHoil 4yacTH KaHbOHa ['epanbia BBIABICHBI KJIACCUYECKUE
TUXOOKEaHCKHE 3UMHHE BOJIBI C TeMIepaTypoit siapa —1,7...—1,72 °C u conenoctsio 32,42-32,94 psu. Xoyio1HbIE BOJIBI 3aJI€TaIN
cJioeM OT TiryOuHbI 25 M 10 THa, 00pasysl XapaKTepHYyIO IUIOTHOCTHYIO CTpaTuduKauio. B ceBepo-3amagHoil yacTH KaHbOHA
l'epanpga oOHapykeHa BOJHAS Macca ¢ aHOMAaJbHO MOHMKEHHOU coleHOCThIO (31,7 psu), uro Ha 1,2 psu HIKE THITMIHBIX
3HaueHunid. Ha T—S quarpaMme 3TH BOJIbI 4ETKO CMELIECHBI B 00JIaCTh HU3KUX COJICHOCTEH OTHOCHTENILHO HCTOPUYECKHX JaHHBIX
2019-2023 rr., ykaspBas Ha wHoe mpoucxoxzaenue (Linders, 2017). [Ipeamonaraercsi, 4To 3TH BOABI cHOpPMUPOBAINCH Ha
menbhe Boctouno-Cubupckoro Mopst B 3MMHHUN NIEPHOJI, YTO TOATBEPXKIAETCS CXOACTBOM C XapaKTePHCTHKAaMH BOJ OCTPOBa
Bpanresst B rojpl MHTEHCUBHOTO JibooOpasoBanus (2019, 2023) (Rogozhin et al., 2025). Ananu3 JeoBbIX KapT MOKa3al
MNPSAMYIO 3aBUCHMOCTBH COJICHOCTH IMPUIOHHBIX BOJA OT COJIGHOCTH NMOBEPXHOCTHOTO CJOS HpHU Havase 3amep3aHus. CKOpOCTh
Je000pa30BaHMs CIYXKHUT HHANKATOPOM: OBICTpOE JIbJ000pa3zoBaHne (GOpMHUPYET MEHEe COJICHBIE 3UMHHE BObI, MEJICHHOE
— OoJiee CoeHbIE.

Paboma ewvinonnena 6 pamxax Bcepoccuiickoti nayuno-obpasosamenvholi npozpammvl «llnagyuuii ynusepcumemy
(coenawenue Ne 075-03-2025-662/8), npoexmog PH® 23-17-00087 u 25-27-00335.

Winter waters in the western part of the Chukchi Sea in September 2025
Belikov D.'*, Malykh M.!, Deminova T.?, Merkulova T.?, Frey D. 3 Osadchiev A.**

' Lomonosov Moscow State University, Moscow

2Moscow Institute of Physics and Technology, Dolgoprudny
3 Shirshov Institute of Oceanology RAS, Moscow

* e-mail: belikov.danylo@yandex.ru

Pacific winter waters (T =—1.7 °C, S = 32.4-33.0 psu) were identified on the western Chukchi shelf in September 2025.
Fresh waters (S = 31.7 psu) of East Siberian origin were discovered in Herald Canyon. Ice-formation rate in autumn 2024 directly
controlled bottom water salinity, revealing the linkage between sea ice dynamics and water mass properties in the Arctic.
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Interaction of the Siberian Coastal Current and Pacific Waters in the Chukchi Sea during ice-free season
Merkulova T.'*, Belikov D.?, Malykh M.?, Deminova T.', Frey D.?, Osadchiev A.73, Stepanova N3
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2 Lomonosov Moscow State University, Moscow
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In recent decades, there has been an increase in the volume of incoming Pacific waters through the Bering Strait into the
Chukchi Sea, as well as a significant increase in their temperature and decrease in salinity (Woodgate, 2012). In addition to the
Pacific waters, the western part of the Chukchi Sea receives desalinated waters from the Lena and other rivers of Eastern Siberia,
which are known as the Siberian Coastal Current (Weingartner, 1999). At the same time, there is a clear lack of research on its
future fate after reaching the Chukchi Sea, in particular its interaction with summer Pacific waters, whose transformation on the
shallow shelf of the Chukchi Sea has a great impact on the physical condition and ecosystem of the North American sector of
the Arctic Ocean. Accordingly, the purpose of this study is to explore the transformation of summer Pacific waters as a result of
their interaction with the Siberian Coastal Current.

Field data for the study in the western part of the Chukchi Sea were obtained during an expedition of the Floating
University of MIPT-IO RAS in September 2025. The CTD data from SBE-911 instrument were averaged using standard
SBEDataProcessing routines into 1-db downcast profiles.

Based on field measurements, the distribution of the western branch of Pacific waters entering the Chukchi Sea via the
Bering Strait was investigated. Vertical profiles obtained in the strait on September 7 and 18, 2025, indicate low thermohaline
variability across the section but a substantial increase in temperature relative to historical data. Shipboard and satellite data
confirm that by autumn 2025, the freshened surface layer of the Siberian Coastal Current had extended along the Chukchi
Peninsula coast as far as the Bering Strait. There, it was entrained by the inflow of summer Pacific waters and advected
northeastward along characteristic western-branch pathway toward Herald Canyon (Pisareva, 2015). This process resulted in a
distinct 15-meter-thick surface layer of reduced salinity overlying the warmer, saltier summer Pacific water mass, clearly visible
in T-S profiles along the branch’s trajectory. The analyzed sections illustrate how the western branch — now carrying this
freshened surface layer — spread from the Bering Strait to Herald Canyon, where it occupied the eastern part of the canyon.

Thus, in September 2025, the Siberian Coastal Current freshwater layer reached the Bering Strait, was captured by the
Pacific inflow, and formed a low-salinity cap extending to the Herald Canyon region.

The research was carried out within the framework of the All-Russian Scientific and Educational program “Floating
University” (Agreement No. 075-03-2024-117), projects of the Russian Science Foundation 23-17-00087 and 25-27-00335.

66



BHyTpeHnHune rpaBuTAIIMOHHBIE BOJIHBI Ha mejb(e bepunrosa nu YUykorckoro Mopeii: MoelMpoBaHue 1
JaHHbIEe HAOTI0IeHn i
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BuyTtpenane rpasutanuonHble BOJHBEI (BI'B) sBISIOTCS BaKHBIM DIIEMEHTOM JUHAMUKA MHpPOBOTO OKeaHa,
OTIPEAEIAIONINM IEPEHOC SHEPTUH, UMITyJIbCa U IPUMEceH B cTpaTudumpoBaHHON cpene. HecMOoTpst Ha Hanu4ne CIry THUKOBBIX
CBHJIETENILCTB CYIIECTBOBAHHS KOPOTKONEpHOAHBIX BHyTpeHHHX BoJH (KBB) B bepunrosom u Uykorckom mopsx (Svergun &
Kozlov, 2021; Kozlov & Zubkova, 2019), KOHTaKTHbIC HAOJIFOJICHHS 1 MOJICIIbHBIC CCIICIIOBAHUS JIJIS 3TUX YAaJCHHBIX pAaifOHOB
KpalfHe OrpaHWYEHBI.

Hacrosimas pabora HampaBiieHa Ha aHaJIM3 MEXaHU3MOB T€HEepaluH U TpaHC(HOpMaIMi BHYTPEHHUX BOJH Ha OCHOBE
KOMOHMHAIIMM HATYPHBIX JAaHHBIX, CITyTHUKOBBIX HAOJIIOACHUH M JBYMEPHOIO YMCICHHOT'O MOJEIMPOBAHUS B BEPTHUKAIBHOM
rockocTd. B xone skcnenumn «[lnapyunit yausepcurer MOTU — MO PAH — 2025» noxy4eHsl TpoduiIn TeMrepaTypsl U
COJICHOCTH B CKJIOHOBO-IIENb(OBOW 30HE 3amagHoil yacTh bepuHroBa MoOps W B MEIKOBOAHON 4acTH YyKOTCKOTO MOpS.
JIOTIOSTHUTEIBHO UCIIOIB30BaHKI 3anucH TepMomnpoduiemepa TPArctic u MukpocTpykTypHOro 3ou1a MSS-90L, mo3Bosstoriue
ONKcaTh BEPTUKANbHYIO CTPYKTYypy nakeTtoB KBB.

Jns pa3pesa B bepiHroBoM Mope BBITIOTHEHBI pacieThl MOJHOHETMHEHHOW HErnAPOCTATHYECKOI MOJIETH, B KOTOPOH Ha
rIIyOOKOBOJIHOM TPaHUIIe 337aBaoch 0apOTPOITHOE TPHIMBHOE BO3/CHCTBE KOMIIOHEHTH M2. MojienpoBaHue oKa3bIBaerT,
4To TpaHcopMalus MPUIMBHBIX OAPOKIMHHBIX BOJH HPH BBIXOJE HA IeNb( NpUBOIUT K reHepaunu KBB orpunarensHoi
MOJIIPHOCTH, PACIPOCTPAHSIOIINXCS BIUIyOb MENKOBOABA. UMCIIEHHBIE Pe3yNbTaThl KAaUYECTBEHHO COTJIACYIOTCS C 3aIHCSIMH
TPArctic, pukcupyroriero yri BOJIH aMILIMTYI0i 5—18 M, a Tak)Ke O CITyTHUKOBBIMH HaOJII0ICHUSIMH.

Jlna yuactka B UyKOTCKOM MOpe HCIOIb30BaHa ciaboHenuHeitHas Monens ['apaHepa—OcCTpOBCKOTO, MO3BOJISIOIIAS
YUUTBIBATh TOPH30HTAIBHBIC M3MEHEHUS CTPATU(HKAIMH. BBIIBIEHO HECKOJIBKO 30H M3MEHEHHS 3HAKOB KO3()(HUIIMEHTOB
KBaIpaTUYHOH M KyOWYeCKOW HEIMHEWHOCTH, 4YTO IPUBOJAWT K UYEPEIOBAHHIO DPEXHWMOB TOJSIPHOCTH M  CIIOKHOM
TpaHcopMalMK YEAMHEHHBIX BOJIH: MepecTpoiike (GopMbl, OpoOieHHI0 M (OPMHUPOBAHUIO HOBBIX COJMTOHOINOJOOHBIX
UMITYJIbCOB.

[Nomy4eHHBIE pe3yIbTaThl AEMOHCTPHUPYIOT, YTO peibed THA, CTPYKTypa CTpaTU(GHUKALNMHA 1 HHTEHCUBHOCTH ITPHIMBHOTO
(opcuHra onpenensoT XapakTep reHepalui BHyTPEHHHUX BOJH B pernone. OHM MOAYePKUBAIOT HEOOXO0IMMOCTh TIIATEILHOTO
yueTa 4aCTOThI IIPHJIMBHBIX TEUEHHI U ()OHOBOW 3aBUXPEHHOCTH, CIIOCOOHOI M3MEHTh d3(PPEKTUBHYIO KPUTHYECKYIO IIHPOTY
JUIS TIPUIIMBHBIX BOJIH.

Ipoexm svinonnsiemcs npu ROOOepICcKe 20CyOapCmeeHHo20 3a0anus 6 cghepe nayunou desmenvhocmu (mema Ne FSWE-
2023-0004 «Henuneunas 60onH08as OUHAMUKA NPUOPENHCHOU 30HLL 8 YCI0BUAX MEHAIOWe20Cs KAUMAma U aHmpono2eHHo2o
6030eticmausy). Mccredosanue cmpykmypvl 6HymMpeHHUX 60IH HA OCHO8E HAMYPHBIX HAOIOEHUL 8bINOIHEHO NPU NOOOEPIHCKe
epauma PH® Ne 25-17-00309. Dxcneduyuonnvie pabomer na bopmy HUC «lIpogpeccop Mynvmanosckuiiy nposedeHsl 8 pamxax
Bcepoccuiickoii nayuno-obpazosamenvhou npoepammol «Ilnasyuuil ynusepcumemy (coznawenue Ne 075-03-2025-662/8).

Internal gravity waves on the shelf of Bering and Chukchi seas: modelling and observations results
Guliy G."* Kurkina O.°, Kozlov I°, Kopyshov 137 Zimin A.°, Bulavinova V.%

! Skolkovo Institute of Science and Technology, Moscow

2 Novgorod State Technical University n.a. R.E. Alekseev, Nizhny Novgorod
3 Hydrophysical Institute of the RAS, Sevastopol

4 Moscow Institute of Physics and Technology, Moscow

5 Shirshov Institute of Oceanology RAS, Saint Petersburg

6 Saint Petersburg State University, Saint Petersburg
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We analyzed internal gravity waves on the Bering and Chukchi Sea shelves using field measurements and numerical
modeling. Observations revealed short-period wave packets, while simulations showed their generation by tidal flow and
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stratification gradients. Results demonstrate complex wave transformation over variable bathymetry and emphasize the key role
of local stratification.
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OueHka napaMeTpoB KOPOTKONEPHOAHbIX BHYTPEHHUX BOJIH B UyKOTCKOM MoOpe Ha 0CHOBe
TOJIHOHEJIMHENHOI MO/IeJI M HATYPHBIX U3MepeHu
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B UykorckoM Mope HaOIIOAAIOTCS MHOTOYHCIICHHBIC NTOBEPXHOCTHBIE MPOSBICHUS KOPOTKONEPHOIHBIX BHYTPEHHHUX
BOJIH, OZHAKO CITyTHUKOBBIC JaHHbIC HE JAaf0T MH(GOPMAIMH 00 X BEPTUKAIBHOHN CTPYKType. Lleapio paboThl ABIIETCS OLEHKa
napameTrpos KBB ¢ ucnons3oBaHreM NOJHOHETUHEWHBIX U MPUIMBHBIX MOJEIEH U UX COMOCTaBJIEHHE C JaHHBIMU HaTYypPHBIX
M3MEPEHUI.

HartypHble m3MepeHus ObUIM BBINONHEHBI B akBaTOpHU UyKoTckoro Mopsi. B MonenmpHBIX pacderax HCIOIB3YIOTCS
nmanabie CTD-30u1a SBE-911 1 ADCP Workhorse Monitor 300 kI'ti. OCHOBHBIM pacueTHBIM HHCTPYMEHTOM CTaJI0 YHCICHHOE
pelIeHre HeTMHEHHOro BOJHOBOTrO ypaBHeHus [lro0Opeii—Kakoren—JIoHra uisi cTaliiOHApHBIX BOJIH B CTPAaTH(UIIMPOBAHHON
xkuakoct. s wccnenoBanus MexaHu3Mma reHepanun KBB Oputa mcmonp3oBaHa riobanbHas mpriiuBHas moznens TPXO
(Arct5km2018), npeacrapisromas codoi peneT4aTyo annpoKCUMAIHIO IPUIMBHOTO MOJIS, OCHOBAHHYIO Ha TaPMOHHYECKOM
pa3NoXeHUH IPUIMBHBIX COCTaBIAONIMX. I HpOBEpKH pe3ylbTaToB HCMOJB30BalnCh JaHHble MSS-90L, TPABuoy,
TPArctic.

Pacuetst mo mozenn DJL noxazanu, 4yto MakcumanbHble ammuinTyasl KBB B UykoTckom Mope gocturawmr 15 M, a
(hazoBsie ckopocTH BapbupyroTes ot 0,2 mo 0,7 m/c. Hanbomnpine aMIinTy 1l HAOJIOAAIOTCS B F0)KHOM YacTH MOPS M KAHbOHE
I'epanpna. CpaBHEHHE ¢ HATYPHBIMU JaHHBIMHU Ha IIpUMeEpE OTAEIbHOM CTaHIIMU M0KA3ajI0, 9YTO MOJENbHbIE OLIEHKH aMIUTUTY A
(mo 10 M) UMEIOT TOPSAOK, COTIOCTABUMBIN C HAOIIF0JaeMBIMH KOJIEOaHUIMH U30TEPM (IO 5 M).

Jlanee Ha OCHOBE BBINOJIHEHHBIX HM3MEpPEHHMH Obla NpOBe/IeHa OlleHKa 3Ha4yeHuil Oe3pasMepHoro umcia dpyna,
MO3BOJISIIONIETO OIEHUTH BKJIaL MexaHu3Ma rexepanun KBB mo 3anpensrtcrBeHHoMy Tuimy. Ilo pesynpTataM MONTydeHHBIX
3HA4YeHUH OBUIO MOCTPOEHO MTHOBEHHOE Moje Ppy/a, JIeMOHCTPHUPYIOIIee paclpeaesieHne BeInYuH B Auano3one ot 0 no 1,2.
AHanu3 KapThl, TTO3BOJISIONINN BEIJIEIUTh PAHOHBI, TJ€ MMOTEHIIMAIFHO BO3MOXKHO OOHAapy»XeHHE MaKeTOB KOPOTKOIIEPHOIHBIX
BHYTPEHHHUX BOJIH TMOKa3ajd, 9YTo Kputuueckue 3HaueHus (Fr ~ 1) HabmiomaroTcs NOKanbHO, MPEUMYIIECTBEHHO Ha 3aIaJHOM
ckione Oanku ['epanbia.

i cpaBHEHUS BBITIONHEH pacueT moiisi Opya, Mporu3BeJeHHBIH MIPH MMOMOIIHX TIIo0akHOM mpuiuBHON Mogenn TPXO
(Bepcust Arct5km2018). ComocraBieHue ¢ pacueTaMy Ha OCHOBE MAKCHUMAJIBHBIX IIPUIIMBHBIX CKOPOCTEH U3 TI00aIpHOM MOgen
TPXO yka3piBaeT Ha MOTEHIMAILHO OOJiee MIMPOKHE 30HBI BO3MOXHOW reHepannu KBB B kputndeckoMm pexnme, OHAKO
HaTypHbIE U3MEPEHUs! TOATBEPKIAIOT, YTO TAKUE YCIOBHS PEANN3YIOTCS SIIM30IMUECKH U CHIIBHO 3aBUCAT OT (ha3bl NPHIIHBA.

ITomy4yeHHple pe3yJbTAaTHl IMOATBEPKAAIOT HalW4Me oOONacTe WHTEHCHBHOW TeHEpaluud KOPOTKONEPHOTHBIX
BHYTPEHHHUX BOJH, IPEX e Bcero B paiioHe bepuHrona mposimBa, B MPHUOpPEKHOI 10)KHOM YacTH MOpS M B paifoOHE KaHbOHA
T'epanbaa.

Hccneoosanue evinonneno 6 pamxax eocyoapcmeennozo 3aoanusi FNNN-2024-0017, oyenwxa napamempoe KBB
evinonena 6 pamxax epawma PH® Ne25-17-00309. Dxcneduyus na 6opmy HUC «Ilpogeccop Mynbmanockuily opeanuso8ana
8 PAMKAX 8CEePOCCULICKOU HAYYHO-00pazosamenvHoll npoepammel «llnagyuuil ynusepcumemy (coenauenue Ne075-03-2025-
662/8).

Estimation of short-period internal wave parameters in the Chukchi Sea using fully nonlinear model and in
situ data
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Numerous surface signatures of short-period internal waves are observed in the Chukchi Sea, but satellites do not resolve
their vertical structure. This study estimates wave amplitudes and phase speeds using fully nonlinear DJL and tidal models, and
validates results with in-situ CTD, ADCP, and microstructure measurements from regional field campaigns.
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Cmenanosa H.B.

! MOCKOBCKHit rocyTapcTBEHHEIN yHHBEpcUTeT nMenr M.B. JlomonocoBa, Mocksa
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3 Uncrutyt okeanosnorun um. ILI1. Illupmosa PAH, Mockea

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

B nmanHoit pabote paccmarpuBaercs Cubmpckoe I[Ipmbpexnoe teuenme (CIIT), kotopoe mpencraBiser coboit
BII0JILOEPEroBOe INIOTHOCTHOE TeueHHe, (PopMUpyeMoe CTOKOM pekH JleHsl n apyrux pexk Bocrounoit Cubupu, a Taxxe BoJIaMy,
00pasyomuMIcs MPpU TassHUM MOPCKOTO JibJa (3Ty BOJHYIO Maccy AJs IPOCTOTHI Mbl OyJeM Ha3blBaTh «IUTIOM JIEHBI»)
(Osadchiev et al., 2021; 2024). M3meperns CIIT penku, CITyTHUKOBBIE HAOIFOJCHUS OCIIOKHEHBI er0 HeOOJBIION MIUPUHON 1
IPUYPOUEHHOCTHIO K Oepery. 1o 3Toil mpuunHEe 10 CHX MOp OCTArOTCS HEM3yUCHHBIMHU (DAaKTODBI, ONPENEIAIONINE JAIbHOCTh
pacmpoctpanenus CIIT, a Takxe 0COOEHHOCTH €ro MOBEICHUS.

Harypnble n3mepenusi, NCIOIb30BaHHBIE B 3TOH pabote, npoBoauinchk Bo Bpems petica I[1Y MOTU-NO PAH na HUC
«IIpodeccop MynbranoBckuit» B mepuox ¢ 7 mo 19 cenrsadps 2025 roga B ceBepHOI yacT bepuHTroBa MOps U 10T0-3armagHoOH
gactu UykoTckoro Mops (B ToM urcie B bepunrosom mponuse) ¢ nomousio CTD-3081a SBE911.

Ha ocHOBe HaTypHBIX U3MEpEHHI OBUIO MOCTPOSHO BEPTHKAIBHOE pacHpesesieHue CONEHOCTH B KaHbOHE l'epanbra, y
foro-3anasHoro Oepera Uykorckoro mopsi, B bepuHroBoM mpoiuBe u B ceBepHOW udactu bepmnrosa mops. OnpecHeHHBIH
MOBEPXHOCTHBIH cioit, chopmupoBannsnii CIIT, 3aTekatrommm u3 Boctouno-Cubupckoro Mops depes mponus JloHTa, X0pomro
BBIJICTISIETCS HA pa3pe3e y toro-3anajaHoro Oepera Yykorckoro mMopsi. Paspessl, cienanHble BOCTOYHEE BOJb FOT0-3aMaIHOTO
nobepexbs UykoTCKOro Mopsi, MO3BOJSIOT oTcaeauTs pactpoctpaHenue CIIT Bmons Gepera Bmioth 10 bepunrosa mposnmsa.
OmnpecHeHHBIH TTOBEPXHOCTHBIA CIIOH Tak)ke MPHCYTCTBYET HA pa3pe3ax, CACTAaHHBIX B bepHHroBoM IpoJMBE W B CEBEPHOM
gactu bepunrosa mops. M3-3a toro, uro CIIT mpocnexuBaercss BIOJIb BCETO IOr0-3aMajHoro mnodepexbs YyKoTCKOro Mops,
MOYHO NPEeNONIOKUTh, yTo nMeHHO CIIT sBisercs ucrouHnkoM GopMUpOBaHHs ONPECHEHHMs B JaHHO obnactu. Ha paspese B
KaHbOHE ['epanblia Takke XOPOIIO 3aMETEH ONPECHEHHBIN MOBEPXHOCTHBIM cioi. OmpecHeHne Takoi TONIIMHBI 110 CBOUM
TEPMOXAJIMHHBIM XapaKTepPUCTUKAM IIOXO0KE Ha XapaKTepUuCTUKH mtoMa Jlensl B Boctouno-Cubupckom mope.

[To HaTypHBIM JaHHBIM, MOXy4eHHbIM B dkcneaunuu [1Y MOTU-UO PAH, 6bu10 ycranoBieHo, 4to B ceHTs0pe 2025
roza 1utoM JIeHs! pacripocTpaHsuIcs Ha BOCTOK n3 BocTouno-Cnbupcekoro B HykoTckoe MOpe Kak BJOJIb MaTepUKOBOTO Oepera
(1. e. popmupoBan Cubupckoe [IpnbpexxHoe TedeHne), Tak U K ceBepy OT ocTpoBa Bpanrems. B ceepo-zamamnoil vactn
UyKOTCKOTO MOpsSI NOBEPXHOCTHOE OINPECHEHHE 3aHMMAlO0 BCIO aKBATOPHIO KaHbOHA ['epanpia, B IOr0o-3amaJHON YacTu
YyKOTCKOTO MOPS IIOBEPXHOCTHOE ONpecHeHNe (hOPMUPOBAJIO Y3KYIO BIOJILOEPETroOBYIO OJIOCY, KoTopas focturana bepuarosa
NpOJIMBa U CeBEpHOM yacTu bepunrosa mopsi.

Ilpoexm @vinonnsemcs npu nooodepicke Bcepoccutickoi  HayuHo-oOpazosamenvhol  npocpammel  «llnagyuuii
yrusepcumemy (coenautenue Ne 075-03-2025-662/8), npoexmos PH® 23-17-00087 u 25-27-00335

Siberian Coastal current in Chukchi and Bering seas in September of 2025
Malykh M."* Deminova T.>, Merkulova T.?, Belikov D.", Frey D.?, Osadchiev A.%?, Stepanova N2

! Lomonosov Moscow State University, Moscow

2 Moscow Institute of Physics and Technology, Dolgoprudny
3 Shirshov Institute of Oceanology RAS, Moscow

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

This work examines the Siberian Coastal Current (SCC), a coastal density current formed by East Siberian rivers
discharge and sea-ice meltwater. Scarce measurements and observational challenges leave key questions unresolved: the factors
controlling its propagation range and the causes of its mixing and disappearance in the Chukchi Sea.
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Analysis of the cyclonic vortex structure on the shelf of the Chukchi Sea using contact and remote
measurements
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Mesoscale and submesoscale eddies are known to influence vertical heat transfer, nutrient transport, and phytoplankton
distribution. This is particularly relevant for the Arctic Ocean, where density stratification is largely controlled by salinity. The
complex current structure and sharp density gradients in the Chukchi and Beaufort Seas, known for high eddy occurrence in
satellite data, have seen limited in-situ measurements, especially in the western Chukchi Sea.

This study describes the eddy dynamics of a mesoscale cyclone investigated on September 14—15, 2025, southeast of
Wrangel Island. Measurements were taken at 13 stations along two cross sections. A microstructure probe (MSS-90L) was used
to measure temperature, salinity, and turbulent parameters, allowing calculation of the turbulent kinetic energy dissipation rate
(e) and the diapycnal diffusion coefficient (Kz). Vertical heat flux (FH) was also estimated. Additional data included current
velocity from an ADCP, water samples, satellite radar imagery (Sentinel-1), and altimetry-derived geostrophic currents
(CMEMS).

Results show a cyclonic circulation in the study area. Satellite imagery revealed surface manifestations of eddy structures
with diameters under 10 km, close to the local Rossby deformation radius of 8.4 km. The ship's drift during station operations
also indicated cyclonic flow.

The thermohaline structure showed a warm core at 2040 m depth and an uplifted pycnocline, indicating upwelling. This
uplift was more pronounced (up to 6 m) on the zonal section, likely influenced by nearby Pacific water masses. T-S diagrams
identified at least three distinct water masses: cold, salty Pacific Winter Water (below 40 m), a warm core of Pacific Summer
Water, and a fresh surface layer of meltwater. The eddy appeared to drive active mixing between these layers.

Turbulent characteristics were enhanced at the eddy boundary, with ¢ reaching 107> W/kg, compared to a background of
1071 W/kg. The primary heat flux was directed towards the deep Pacific Winter Water. While the absolute values were modest
(<5 mW/m?), integrated over the 20 km diameter core, this translates to a total heat flux of at least 3 MW.

ADCEP data revealed significant cyclonic upwelling, with vertical velocities of 56 c¢cm/s in the upper 25 m. This was
supported by a 1.5-2 times increase in surface nutrient concentrations (phosphorus, silicon, nitrogen). However, chlorophyll
fluorescence was 2—3 times lower over the eddy's center, suggesting upwelling was bringing phytoplankton-poor water to the
surface.

The study of the vortex structure and measurements of the turbulent characteristics of waters were carried out within the
framework of the Russian Science Foundation grant No. 25-17-00309. The expedition aboard the NIS “Professor Multanovsky”
was organized within the framework of the All-Russian Scientific and Educational program “Floating University” (Agreement
No. 075-03-2025-662/8).
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CpaBHUTEIbHBII aHAJIH3 TPAHCIOPTHBIX CXEM LIS MOAeJTHPOBaHMS Jipeiiha MOPCKOro JibJa B
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MonenupoBanue npeiia MOPCKOTo JIbAa MPEACTABIIET cOOOH CIOXKHYIO 33lady H3-3a HEOOXOAMMOCTH YYHTHIBATh
CJIO’KHBIE TEOMETPHUHU, PEe3Kue TIPaJUEeHThl KOHLEHTPAIMM U TOJIIMHBI JbJa, a TaKXKEe COXPAHATh IOJIOKUTEIBHOCTh U
MOHOTOHHOCTH pelieHuil. B pabote npoBeneH cpaBHUTENIBHBIN aHAIN3 PA3TMYHBIX KOHEYHO-PA3HOCTHBIX TPAHCIIOPTHBIX CXEM,
BKJIIOYast KJIACCHYECKUII METOJ IEpBOTO IOPsAKa INPOTHB IIOTOKA, cxeMbl Koppekiuu motokoB (FCT) c¢ pasnuusbIME
mumuTepami, a Takke cxemy CABARET, panee He mpuMeHSBIIYIOCS I 3319 IepeHOca MOPCKOTO JIbJIa.

Ocoboe BHMMaHHWE Y/EIEHO TOYHOCTH, YCTOWYHMBOCTH M (pU3MYECKOHW JocToBepHOCTH pesysbratoB. Cxema FCT ¢
npenumutepamu bopuca u Byka mokazana HanOOJBLIYIO yCTOWYHMBOCTH IPH JOJTOBPEMEHHBIX pacderax, TOrja Kak cxema
CABARET mnpopemMoHCTpHpoBaia NMPEeMMYIIECTBA B COXPAHEHHWH MEJIKOMACIITAOHBIX OTKPBITBIX BOAHBIX CTPYKTYp, UTO
KPUTHYHO Il MOJICIIMPOBAHUS B3aUMOACHCTBUS JIbJia C aTMOC(HEpOl U OKEaHOM.

IIpoBeneHs! TecThl Ha HMJCATN3UPOBAHHBIX CIIydasx, BKIIOYas 3aJa4yd ¢ AMCKaMHU 3anecaka M MOTOKaMH B KaHalax
pa3nmuuHOil mmpHHEL. PesymbraTthl mokazamm, uro cxemMa CABARET o0ecmednBaeT Hawmirydinee COXpaHCHHE (POPMEI
pacripeieleHii 1 MUHIMHU3AIUIo YnuciIioBoit auddy3un, ocodeHHo mpu Manbix gnciax Kypanta. B To xe Bpemst FCT-cxemsr ¢
Pa3sNUYHBIMM JIMMHUTEPaMHU IPOJEMOHCTPUPOBAIM XOPOIIUE Ppe3yJbTaThl MO MOHOTOHHOCTH, HO ycrymaiu CABARET B
TOYHOCTH BOCIIPOM3BEICHNUS PE3KHUX I'PaJUCHTOB.

Ha ocHOBaHum aHanmM3a peKoOMeHAOBaHO ucmoik30Bath cxemy CABARET s mogenmpoBanus npetiha MOPCKOTO JTIba.
Ota cxema ONTUMAJBHO COYETAeT TOYHOCTh, YCTOMYMBOCTh U BBIYUCIUTEIBbHYIO 3(QEKTUBHOCTh, YTO OCOOCHHO BaXKHO IS
JIOJITOBPEMEHHBIX MHTETpalluii M MOJEIUPOBAHUS KIIMMAaTUYECKHX MPOLIECCOB B APKTHKE.

Ipoexm evinonnen npu nodoepaicke Mocko8ckoeo yenmpa QyHOAMeHManbHol U NPUKIAOHoU mamemamuku npu UBM
PAH (Coenawenue ¢ Munobpuayxu Poccuu Ne 075-15-2025-347) u ¢ ucnonv3oeanuem pecypcos GbluUCIUMeNbHOU CUCTEMbl
«Hcmoxy MI'Y.

Assessing transport schemes for sea ice modelling in the INMCMG6 Earth system model
Ezhkova A. "3 %, Onoprienko v Blagodatskikh D. ! Iakovlev N. ?

! Marchuk Institute of Numerical Mathematics RAS, Moscow

2 Moscow Center of Fundamental and Applied Mathematics at INM RAS, Moscow
3 Moscow Institute of Physics and Technology, Dolgoprudny

* e-mail: alisa.ezh@yandex.ru

We compared finite-difference transport schemes for sea ice modelling, focusing on accuracy, stability, and physical fidelity.
The FCT scheme with Boris and Book pre-limiters proved most robust for long-term integrations, while CABARET excelled
in preserving fine-scale open-water features. CABARET scheme proved superior in tests, becoming the default
recommendation.
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Polar Mesocyclones (PMCs) are extreme short-lived mesoscale coherent vortex structures (CVS), developing in cold air
outbreak over a relatively warm sea surface: mostly at high latitudes in the vicinity of the ice edge. Studying them is crucial to
understanding the Arctic climate, predicting hazards and ensuring safety of navigation. Direct observation of PMCs is difficult
due to their small size and short lifetime, which limits the capabilities of even modern satellite systems (Moreno-Ibafiez et. al.,
2021). Therefore, numerical models and reanalyzes have become the key tool of their detection and research (Laffineur et al.,
2014). Thus, in recent studies (Stoll et al., 2018, 2021) with the help of modern ERAS reanalysis, a database of PMCs was created
and their intrinsic characteristics (metrics) were proposed. However, fundamental difficulties remain: reanalyzes’ resolution
adequately reproduces only the large-scale PMCs. Moreover, there is still no universally accepted method of their identification
in the scientific community.

The main focus of this study is the analysis of the diversity of polar CVSs, development of their primary classification
(with subsequent selection of the subtype PMC) based on their physical characteristics and conditions of genesis (for the
following application in the automatic identification system of PMCs in modelling results). For this, to the results of the
numerical experiment of the WRF-ARW model with a spatial resolution of 6 km, a Rortex criterion (Liu et al., 2018) was applied
to identify CVSs (vortices) in the atmosphere. The result is validated with open databases of PMCs (Stoll et. al., 2021; Rojo et
al., 2019). Afterwards, for each vortex a wide range of parameters was calculated: from classical PMC metrics to the original
thermodynamic, kinematic and geometrical characteristics.

The selection of PMCs from the whole set of CVSs is then made. The key step for identifying the internal structure of
diversity in PMC:s is a cluster analysis K-means (Likas A et al., 2003) applied to the abovementioned multidimensional feature
space. This analysis will make it possible to objectively isolate statistically distinct groups of vortices, each of which presumably
corresponds to a certain type of CVS with a unique combination of thermodynamic conditions, dynamic properties and
evolutionary mechanisms. Thus, the work is aimed at moving from a descriptive classification to a quantitative, data-based
classification, which is an important step towards the fundamental task of creating a unified climatology of the polar CVS.

The research was funded by the RSF (No. 24-27-00404).
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IIpocTpancTBeHHOE pacnpeaeleHe 0KeaHOJ0IrNYeCKUX XapakTepucTuk B ryoe Kepers benoro mops B
HayaJle JIeTHEro ce30Ha

Kocmaxosa E.C.*, Xoxnosa /{.A., Cmacun P.E.

Cankr-IlerepOyprekuii rocyaapcTBeHHBIN yHUBEpCHUTET, Kadeapa okeanoioruu, Cankr-IlerepOypr
* e-mail: kosmakova72@yandex.ru

[IpencraBneHsl pe3ynbTaThl I3MEPEHNH Ha OKEaHOJIOTHYECKUX pa3pesax, IpoBeaeHHHIX B ryde Kepers Kangamakmickoro
3anuBa benoro mops B mtone 2025 roxa, coOpaHHBIX B XOJ€ ClENHMAIBLHON ydeOHOI mpakTuku. Llens paboThl - M3ydeHHe
THPOJIOIMYECKOT0 PeXXnUMa MU IIepexoe OT BECHHI K JIETY, C YUETOM CE30HHBIX ocoOeHHocTel cToka p. Kepers. Beero 6bu10
czenaHo 3 paspesa 1o 8 TOYKaM, OXBATHIBAIOIINM PEUHYIO I MOPHCTYIO YacTH ryObl. OKeaHOIOTHYECKOE Pa3pe3bl BHIIOIHSUINCH
no HampasieHuto ot npoimBa Cyxas Camma 5o pycnoBoit wactu peku Keperb. B xome pador mpomsBoamiocs CTD
30HIMPOBAHKE, OTOOP MOBEPXHOCTHBIX MPOO BOBI (CONEHOCTD, KEJITOE BEIIECTBO, KPEMHHI) U M3MEPEHHUS TPO3PAYHOCTH.

AHanu3 NaHHBIX COJICHOCTH BBISBMJI YETKYIO T'PAHUILy PAcIpOCTPAHEHMS NMPECHBIX BOJ B CPEAHEH 4acTH paspesa.
Habmonanace BeIpa)keHHAS TEHICHIUS yBEIWICHHUS COJICHOCTH TI0 MEpPe YAAICHHS OT yCThs peKu. birke K yCThIO BBIAEIACTCS
MOUTHBIM BEPXHUI CI0U pacipecCHEHHOM BOABL, UTO TUIIMYHO Il 3TOTO Neproaa roga. Bo Bpems oTiauBa 3Tu BOJIb JOMUHUPYIOT
¥ B MOPHCTOH 9acTH TyOBI.

Amnanu3 npo¢witell TemrepaTypbl BOABI MTO3BOJII BBIICIUTH IPOTPETHI MOBEPXHOCTHBIN cioit (1-1,5 m). Haubomee
Terible BoAbl (MakcuMyM 10 16,5 °C) HaOmopanuch Ha MOBEPXHOCTH B TOYKaX, ONDKAWIIMX K YCTBIO peKH. BakHoii
0co0eHHOCTBIO paccioeHus BoJ B ryoe Kepers siBistorest xonoansie (1,5 °C) u noBosbHO conensle Bosl (27 PSU) Ha rimyOuHax
cBbime 25 M. VX Hamuuue ykasblBaeT Ha HEAOCTAaTOYHOE IepeMeNInBaHie Ipu (OpMHUPOBAaHHUH JIETHEH cTparndukanun. Ha
aKBaTOPHSX C MEHBIIUMHU I'TyOMHAMHU Ha BEPTUKAJIBHOE paclipe/ieNieHIe TeMIIepaTyphl OKa3bIBaeT BIUSHUE aKTHBHOE BETPOBOE
U IPHJIMBHOE TIepeMEelINBaHuUE.

KonneHnTpanus »KeaToro BeIecTBa CHIKAETCS OT PEYHOM K MOPCKOI YacTH, 9TO MOATBEPKAAET MPEANONI0KEHHE O €r0
MaTEpUKOBOM IMPOUCXOXKICHUU. Pe3koe yMEHbINEHHE JKEINTOro BEIECTBA B CPENHEH 4YacTH pas3pe3a CBUAETENBCTBYET O
nepexose OT PEYHOro K MOPCKOMY BIUSHHIO. CMellleHre 30H pe3KUX U3MEHEHUH COJICHOCTH U JKEITOTO BEIIEeCTBa B CTOPOHY
MOpsI CBsI3aHO C (pazamu mpuiIMBa (TIEPBBIA pa3pe3 — MPHIINB, HOCICAYIONINE — OTIHMB), IPU 3TOM SKCTPEMYMbI 3HAUCHHH
COJICHOCTH M JKENTOTO BEIeCTBAa HaxoAATcs B mpoTuBodaze. KoHIeHTpanus KpeMHUs, M3MEpEHHas BO BTOPOM paspese,
MOKa3ajla aHAJIOTHYHYO0 TeHACHITNIO, CHIDKAsICh OT MaKCHMAaJIbHBIX 3HaueHuH (ycThe p. KepeTs) B cTopoHy MOps.

[TonyueHHbIe JaHHBIE MTO3BOJISIOT CYANTh, UTO B UIOHE B Ty0e Keperh HaOmonaeTcs popmupoBaHye yCTOWYMBOM JIeTHEH
CTpaTU(UKALNH, & OCOOEHHOCTH 3TOT0 IIPOIECCa TECHO CBS3aHBl C M3MEHEHHEM THIPOJIOTHYECKOro pekuMa peku Kepets.
BbIsBI€HO 3HAUMTENBHOE BIMSHHE NPHIMBOB HAa PACIPOCTPAHEHHE BOJ PA3IUYHOIO MPOUCXOXKICHHS M TEPMOXAIHMHHYIO
CTPYKTYpY BOJHOM TOJILIU.

Spatial distribution of oceanological characteristics in Keret Bay, White Sea, at the beginning of the summer
season
Kosmakova E.*, Khokhlova D., Smagin R.

Saint Petersburg State University, Department of Oceanology, Saint Petersburg
* e-mail: kosmakova72@yandex.ru

This research examined oceanographic characteristics in Keret Bay, during early summer 2025. Salinity, yellow
substance, silicon, and temperature were analyzed. The results show the presence of a distinctly highly desalinated surface water
layer. It was noted that the phases of the tides significantly affect the distribution of water masses.
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C 18 mo 27.08.2025 r. B ryde Kepers (0. Cpemnuii) mpoBOTUICS HATYPHBIN MHUKPOKIMMATHIECKUN SKCIEPUMEHT
(TermoGanancoBele HaOMIOJCHUS), TPU 3TOM HPUXOJHAs COCTaBisromas (pagWallMOHHBIA OanaHC) ONpeiessuiach IMyTeM
BBIYUCIICHHS SMIIMPHYECKUX 3HadeHHH 1o «OkeaHorpadndeckuM TaOiaumam»», OleHKa OJHON M3 PacXOJHBIX COCTABISIOMICH
(TypOyneHTHBII TOTOK TeIuta) 4Yepe3 ompenaeneHue 3((EeKTHBHOTO mepemnana TeMIepaTyphl Ha TpaHHUIE «BOIa—BO3IYX).
['panuienTHBIE M3MEPEHHs TeMIlEpaTyp BOJABI M BO3/yXa, XapaKTEepHCTHK BeTpa, HAOIIOACHHS 32 aTMOC(EPHBIM JaBJICHUEM U
00JIa9HOCTBIO BBINOJIHSUINCH 4 pasza B cyTku (B 01:00, 07:00, 13:00, 19:00 mo MecTHOMY BpeMeHH).

PacuerHple BeTMYMHBI IPUXOIHOW YaCTH TEIUIOBOTO OajlaHCa COOTBETCTBOBAIHN OOIIEH 3aKOHOMEPHOCTH ISl JaHHOM
MIMPOTHL. MakcHMasIbHbIC 3HAUCHHS IIPUXOIMIHCH Ha AHEeBHOE BpeMs (13:00) u mpu mMasoii obnaynoctu (< 3 6ayutoB) MOCTUTAIH
0,5-0,6 xanxcm?/mun. C yBenndeHneM 001a4HOCTH TH BeJIUYMHBI yMeHbIamuch 10 0,4 xanxcem?/mun. Ha cpokax 07:00 u 19:00
¥ BHE 3aBHCHMOCTH OT 0aJiIa 00JaYHOCTH OHHU He npesbimamy 0,2-0,3 KamxcM?/MuH.

C ydeToM HEOOJBIINX 3HAYCHHUH CKOPOCTH BETpa B IMPUIIOBEPXHOCTHOM CIIO€ BO3AyXa PACXOIHAS YacTh TEIUIOBOTO
OayaHca olLleHHMBalach yepe3 BeJIMYMHBI A PeKkTUBHOro nepenana temmeparypsl AT,yz. Temneparypa moBepXHOCTHOTO CJ0s
BoIbl B TeueHue 10-mHeBHOTO mepuoma HaOmromenmit (18—27.08.2025) cHmxkanachk (yTpaumBaiia 3amac Tersia). B Hawane
JKCIIEPUMEHTA TeMIIepaTypa 3Toro ciios 0buta okono 18 °C, k kouiy HabmoaeHnit — 15 °C. CyTouHBIH X0 TEMIIEpaTyPHI BOIBI
ObLT BBIpaXKeH c1ab0, HO B CyTOYHOM XOJI€ TeMIIepaTypbl BO3JlyXa pa3Max KojieOaHuil 3HAYCHUH B OT/ENIbHBIE CYTKH TOCTHIall
12-13 °C, uro oOycnaBinuBaioCch OajoM OOJaYHOCTH. B peakue siCHbIC HOYM TEMIlEpaTypa BO3IyXa MOHHKAIach [0
MUHUMAaJIBHBIX 3HaueHui (5—6 °C).

OueBuHO, uTo 3 dexTrBHbIN nepenas TemnepaTypbl ATspz (z ~ 0,5 M) BO MHOTOM 3aBHCHUT HE CTOJIBKO OT TeIuio3arnaca
BEPXHET0 CJI0sl BOJBI, CKOJIBKO OT TEMIIEpaTyphl MPUIIOBEPXHOCTHOTO ciost Bo3ayxa. IlonoxutenbHble 3HadeHUs AT,z
CBUJICTEIILCTBYIOT O IIOTOKE TeIla OT BOABI K BO3IYXy, OTpPHUIATENEHBIE — B OOpaTHYI CTOpOHY. MakcuMmaiabHOE
nonoxxurenbHoe 3HadeHue ATspz (+13,0 °C) Obuto oTMeueHO 1t 6e300maunbIX yenoBui (Houb 19.08.2025), MakcuMaibHOE
oTpunatensuoe — gaaem 22.08.2025 (—6,7 °C). Ilpu ManbIX CKOpOCTSIX BETpa U BHIpaBHUBAHUH TEMIEPATYP BOJBI U BO3IyXa
OBLTH YacTHI ciTydan TepMoanHaMuaeckoro paBHoBecust (ATsyz ~ 0).

Bropas momoBmHA aBrycra, Kak BpeMs Iepexofa OT KIIMMATHYeCKOTO JeTa K KIMMAaTHYeCKOH OCEeHH A JaHHOTO
paiiona benoro Mopsi, MOXeT XapakTepHu30BaThCs IIOCTENEHHOM MOTepel HAKOIIJICHHOT'O Teljla BEpXHUM CJI0eM BoJbl. B ciyuae
TEIUIbIX JIHEH 1 HeOOJbIION MOBTOPSIEMOCTH CEBEPHBIX BETPOB Ha IPAHUIIE «BO/A-BO3YX» MOXKET HAOJIIOIAThCsl PABHOBECHOE
TEPMOJANHAMUIECKOE COCTOSTHHE.

Some results of heat balance observations in the Keret Bay, White Sea
Makhovikov A.'* Pechenkin A°, Pertsovskaya V.! Kotikova P.", Duganova V.3 Smagin R/

! Saint Petersburg State University, Department of Oceanology, Saint Petersburg

2 Saint Petersburg State University, Institute of Earth Sciences, Saint Petersburg

3 Saint Petersburg State University, Department of Climatology and Environmental Monitoring, Saint Petersburg
* e-mail: alexmakhovikov@gmail.com

In August 2025, heat balance observations in Keret Gulf studied the water-air interface. Calculations of radiation
balance and temperature gradient (ATerz) showed daily flux patterns, heat loss from water, and frequent equilibrium states,
illustrating the transition from summer to autumn conditions in the White Sea region.
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[epBuunast npoaykuus B npoauBe Cpennsis Canma Besioro mops (o pe3yJibTaTaM u3MepeHHUii B aBrycre
2025T.)

Ilepyosckas B.K.'* Komuxoea IT.A.", llyeanosa B.A. 2 Cmaeun P.E.’, Ilempocan HB.'

! Canxr-IleTepOyprekuii rocyIapCTBEHHBIM YHUBEPCHTET, Kadeapa okeanonorun, Cankt-IletepOypr

2 Cankr-IleTepOyprekuii TOCyIapCTBEHHBIN YHUBEPCHUTET, Kadeapa KINMaTOIOTMH 1 MOHHTOPUHTA OKPYKAIOLIEH CPeIbl,
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Pabora ommceiBaeT BpPEMEHHYIO IWHAMHKY TIE€PBUYHONH TPOAYKIHMM IO peE3ynbTaTaM HATYPHBIX H3MEpEHUH,
MPOBOIUBIIUXCS B iepuo; ¢ 23 mo 27 aBrycta 2025 r. 6mu3 MBC CII6I'Y Ha octpose. Cpennuii B mponuse Cpenusis Canma
Keperckoit ryosr Kanpanakmickoro 3amuBa bemoro mops. JlaHHas axkBaTtopus TNpeNCTaBiIsieT OCOOBI HHTEpec u3-3a
BBIPa)KEHHBIX NPHIHMBHO-OTIMUBHBIX IPOIECCOB M Pa3sHOOOpa3ws TepMOoXanuHHbIX ycnoBui (Jlonus bemoro mops, 1983). [ns
W3YUICHUS IEPBUYHON MPOAYKIMH PAaiOH MHTEPECEH TAKXKE M3-32 B3aMMOAECHCTBHUS PEYHOTO CTOKA C MOPCKUMH BOJIAMH, 31€Ch
CO3JaI0TCSl JUHAMHUYHBIC YCIJIOBHS, BIMSIOIIME Ha IPOAYKTUBHOCTH (DUTOIUIAHKTOHA W (OpMHUpOBaHHME OHOJIOTHYECKHX
pecypcoB (Pawnkun u ap., 2012; Beprep, Cyxotun, 2010). [lenpto uccienoBaHue sSBISAIOCH H3YUCHUES TUHAMUKA H3MCHCHUS
MEePBUYHON MPOIYKINH (PUTOIIAHKTOHA 332 PACCMATPUBAEMBIi NIEPHOI.

B xone uccnenoBanust ObUIO BBISIBJICHO, YTO MEPBHUYHASI NPOAYKIHS (PUTOTUIAHKTOHA B M3y4aeMOM pallOHe MOBEpIKeHa
BBIPQ)XEHHOH BepTHKAJIFHONH HEOAHOPOIHOCTH. M3MepeHus IPOBOAMINCH KUCIOPOTHBIM METOJIOM, CKIITHKU 3KCTIOHUPOBAIHUCH
B TE€YEHHE CYTOK HAa JIBYX T'OPH30HTax (TakMM 00pa3oM, yUHWTHIBAJINCH pa3HbIC yCIOBHS: CBET/TEMHOTA, pa3HbIC TIyOHWHBI)
(ITpumaxoB u zp., 2010) 1 TO3BONMIA yCTAaHOBUTH SBHYIO 3aBUCHIMOCTB MPOIIECCOB OT IIIyOHWHBI U BpeMeHH. Tak, 22.08.2025 B
MOBEPXHOCTHOM cJioe BayioBasi nepBuuHas npoaykims (BIIIT) cocraBuna 259,4 mrC/m3*xcyT, a unucras nepBUYHAs MPOTYKLIUS
(UIIT) — 178,6 mrC/m**<cyt. B TO e Bpems, Ha ropm3oHTe 1,5 M, BIIII cocraBmna mumms 6,2 MrC/m*xcyt, a UIIIl nmemna
oTpunaresnpHoe 3HaueHne —3,5 MrC/M>XcyT, 4TO MOXKET yKa3blBaTh Ha HU3KYIO NMPOAYKTUBHOCTH M JECTPYKIHIO B JaHHBIX
YCIIOBHSIX.

AHanu3 BpeMEeHHOW JMHAMHKH BBISIBUJI 3HaYMTENbHBIE KoneOanus. Hanpumep, 24.08.2025 B moBepXHOCTHOM FOPHU30HTE
BIIIT nocturma 292,7 mrC/m**cyt, a UIIIT — 242,6 mrC/m*xcyT. Ograko yxe 25.08.2025 na ropuzonre 1,5 m BIIII mokazana
otpunarensHoe 3Hadenue —117,4 mrC/m*xcyrt, a Ul ynana no —414,1 mrC/m*xcyr, npu stom aectpykuus (/1) cocraBuia
296,7 mMrC/m®xcyr. DTH [aHHBIE CBHICTEIBCTBYIOT O 3HAYUTEJIbHOW HW3MEHYMBOCTH AaKTUBHOCTH (PUTOIUIAHKTOHA U
MHTEHCUBHOCTU JAECTPYKLHMOHHBIX nporeccoB. B mepuox ¢ 21.08.2025 mo 27.08.2025, cpenHue 3HaYeHUs] TEMIIEpaTyphl
MOBEPXHOCTHOTO CJIOs BOABI Konebanuck ot 13,4 °C mo 15,2 °C, 94To Takke 0OKa3bIBaJlO BIMSHAE HA CKOPOCTh OMOXHUMUYECKAX
peakiuii.

Ha ocHoBe aHanm3a BBISBICHA BBICOKAs KPaTKOCPOYHAS M BEPTHKAJIbHAas W3MEHYMBOCTH IIEPBUYHON mpomyknuu. B
MIOBEPXHOCTHOM cJI0€ (PUKCHpYeTCs aKTUBHBIA (POTOCHHTE3, TOT/1a KaK Ha riryouHe 1,5 M yacTo npeo01anatoT 1ecTpyKINOHHbIE
MIPOIIECCH, O YeM CBHIETENLCTBYIOT OTpHIaTenbHble 3HaueHus YIII1. Habmomaemble pe3kue KoebaHus MoKa3aTeIen, BKIIIoJast
nepexo/ibl K TeTepoTpohHOMY PEXHUMY, OOYCIOBJIEHbI KOMIUIEKCHBIM BIMSHUEM JHHAMHYHBIX THAPOJIOTHYECKHUX YCIIOBHI
(MpUIMBHO-OTIIMBHBIE MPOLIECCHI, CTPAaTH(UKAINS) ¥ U3MEHEHUH ()aKTOPOB Cpelbl B U3ydaeMOl aKBaTOPHHU.

Primary production in the Srednyaya Salma strait of the White sea (based on measurement results in August
2025)
Pertsovskaya V.!* Kotikova P.', Duganova V2 Smagin R. ! Petrosyan N.!

! Saint Petersburg State University, Department of Oceanology, Saint Petersburg
2 Saint Petersburg State University, Department of Climatology and Environmental Monitoring, Saint Petersburg
* e-mail: varyapercovskaya@gmail.com

We studied primary production in the Srednyaya Salma Strait (White Sea) in August 2025. Spatiotemporal variability
was significant, with depth-stratified zones showing negative net oxygen production, indicating active decomposition. These
findings highlight the high dynamic variability of ecosystem metabolic processes in this coastal area.
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BocnpousBeaenne ruipopusnyecKux xapakrepuctuk bejsoro Mops ¢ noMoub10 MoaeIu MOPCKO
mupkyasuua INMOM Ha cynepkoMnbioTepe JIoMoOHOCOB-2

ITlonomapes B.K.'* Bacamunckuii B.A.">>?, Juanckutl HA3

! MoCKOBCKHii rocynapcTBEHHEIN yHUBepcuTeT nMenr M.B. JlomonoCOBa, pusndeckuii pakyasTer, Mocksa
2 UHCTHTYT BHMHUCTATENBHON MaTeMaTrky uM. 1. Mapayka PAH, Mocksa

3 TocynapcTeennblii okeanorpaduueckuit uuctutyt um. H.H. 3y6oBa, Mocksa

* UncturyT okeanonorun uvenn [LI1. [lupmosa PAH, Mocksa

* e-mail: ponomarev.vk21@physics.msu.ru

Benoe Mope oTnMyaeTcst CIOXHOH TUAPOPHU3MYECKOH CTPYKTYPOM, BKIIOYasl NMPUIMBBI, TCYCHUS M TeMIlepaTypHbIE
PEXXUMBI, YTO CO3aeT YHUKAIBHBIC YCIOBHS JJIsl HAYYHBIX HAONIOICHUH.

Benoe mMope craBUTCS MOITHBIMH INPIJIMBAMH, BBICOTA KOTOPHIX B cpemHeM cocTaBisieT oT 1 mo 3 merpoB. Camebie
BbICOKHE TIpwianBH (H0 10 MeTpoB) HabmromaroTcss B Me3eHCKOM 3aluBe, YTO JIENAeT 3TOT PErHOH MPUBJICKATECIHHBIM LIS
CTPOMTENIBCTBA MPUIMUBHBIX AIEKTPOCTAaHIMHA. [IpUINBBI UrparoT BaXKHYIO POJb B JKU3HU MOPCKUX SKOCHCTEM M OKa3bIBAIOT
3HAYUTEIbHOE BIUSHHUE Ha pasziIMuYHbIe BUABI XO35ICTBEHHOHN AeATeNbHOCTH. [103TOMy MOHMMaHUE OCHOBHBIX MPMJIMBHBIX
XapaKTEPUCTHK BAYKHO KaK JJIs MPHOPEKHON 30HBI MOPSI, TAK U I €0 TTyOOKOBOIHBIX YaCTEH.

Lenp paboThl — peanu3oBaTh MoJenb MOpckoi mupkymsimuu INMOM s Benoro Mops Ha CymepKOMIIBIOTEpE
JIoMOHOCOB-2 € IETIbI0 pacyeTa ero ruApopU3NIECKUX XapaKTEPUCTHUK.

B pabote mcmomp3yercs poccHiickas o-Moaedb Mopckod mupkyisiuu INMOM, B oCHOBE KOTOPOW JICKHUT CHCTEMa
ypaBHCHHI MOPCKOW THAPOTEPMOIUHAMUKH, 3aIMMCAHHBIX B MPUONIDKEHUH THAPOCTATHKH W byccwHecka. DTH ypaBHEHHS
NpE/ICTaBICHBl B 0000IIEHHBIX CHEPHUYECKUX OPTOrOHAIBHBIX KOOPAMWHATAX MO TOPU3OHTAIM M B G-CUCTEME KOOPIUHAT 10
BepTUKaNH. [IpOrHOCTHYECKUMH TEPEMEHHBIMU SBJSIFOTCS OTKJIIOHEHHE YPOBHS MOpPS OT HEBO3MYIICHHOW ITOBEPXHOCTH,
TEMIIepaTypa, COJICHOCTh, COCTABILIOIINE CKOPOCTH TeueHWH. s mpoBemeHHs pacdeToB OblIa peaim3oBaHa MOJENbHAS
o0nacTh U1 akBaTOpHH beaoro Mopst ¢ TpaHUYHBIMU YCIOBUAMH, 3aJJaHHBIMU Ha HUJIKOH rpaHHIE.

Bepcus momenu INMOM s Benoro mopst peanu3oBaHa B MOBEPHYTOW KPHBOJIMHEHHON cdeprueckoi cucreMe
koopauHat. [lomoca ceTodHoM 00IacTH pacroioKeHHl 3amagHee UYepHoil ry0sr Kanmamakmickoro 3aimmBa M Ha OTre ropoia
Apxanrenbcka. [IpocTpaHcTBeHHOe paspenieHue monenu cocrtasiser ot 100 mo 250 merpoB B paitone UepHoii ry0sbl,
yJIaJIeHHeM OT KOTOPOW OHO yXyALIaeTcs U Jpocturaet 4 kuioMeTpoB B MeseHckoM 3anuBe. 1o riryOune 3aianbl 33 G-ypoBHS,
CTyIIAlomuecs y cBOOOIHOM moBepxHOCTH. [llar BrIgaun pe3ynpTaToB B Moend — 1 dac.

CoIleHOCTh W TeMIepaTypa 3adaBajiCh B BHIC TPEXMEPHBIX CPEIHEMECSYHBIX 3HAUCHUH, MOJHBIN YPOBEHb MOPSI — B
BHUJIC CIKEIHEBHBIX JTAHHBIX U3 TJI00aJHHOI0 aHAJIM3a W MPOTHO3a CIy)0bl MOHUTOpHUHTAa MOpckoi cpeast CMEMS. B pabore
TaKXKe MOCTPOCHa OaTUMETPHSI Ha OCHOBE HAaBUTALIMOHHBIX KapT, MaccuBa MaHHBIX GEBCO 2021 u u3aMepeHuil, BBITOHESHHBIX
BO BpeMsl JieTHe! Bbie3qHoM npakTuku Ha BbC MI'Y. MonennpoBanue npoBogwiioch 1is utoHs-arycra 2024 roaa.

B pamkax maHHOro MccieqoBaHMs Mbl BepU(PUIMPOBAIN MOJENb benoro Mops, onupasch Ha JaHHbIE HAaOJIOICHUH B
Pa3NUYHBIX €ro 4YacTAX IIyTeM BBIOOpa ONTHMANBHBIX IapaMETPOB BEPTHUKAIBHOIO TYpOYJIEHTHOTO TepeMeIINBaHus.
[MomydyeHHbIE pe3yabTaTBl MOTYT OBITH MCIIONB30BaHBI TSI PAaOOTH MOJAETH B OIEPATUBHOM DPEXHME IS KPaTKOCPOYHOTO
MPOTHO3a IHIPOGU3NIECKUX XapaKTEePUCTHK Ha MIEPHOJ OT 3 710 5 CYTOK.

Paboma svinonnena npu noodepacke Poccutickoz2o nayunozo gponoa (epanm Ne 22-17-0026711).

The reproduction of the hydrophysical characteristics of the White Sea using the INMOM model of marine
circulation on the Lomonosov-2 supercomputer

Ponomarev V.'* Bagatinsky V."***, Diansky N."*3

! Lomonosov Moscow State University, Faculty of Physics, Moscow
2 Marchuk Institute of Numerical Mathematics RAS, Moscow

3 Zubov State Oceanographic Institute, Moscow

4 Shirshov Institute of Oceanology RAS, Moscow

* e-mail: ponomarev.vk21@physics.msu.ru

The INMOM o-model for the White Sea was run on a Lomonosov-2 supercomputer using CMEMS data for the period
June—August 2024. The results obtained can be used to operate the model in operational mode for short-term forecasting of
hydrophysical characteristics for a period of 3 to 5 days.
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IHI0CcHMONOTHYECKHE TYPOe/UIAPUHU: Hel0OleHEeHHbIEe IJIOCKHE YePBH Hallel mapoo0pa3Hoiil MJIaHeThl
Benomobekas KU, Kpemnes I A° Kpanueun B.A."3 Casuenxo A.C.*, Cxobxuna 0.A4.%°, Kpynenxo ,ZZ.lO.”

! UrcTHTyT npobiem skonorun u 3oymonud um. A.H. Cesepriosa PAH, Mocksa
2 3oonoruueckuii uactutyt PAH, Cankr-ITetepOypr

3 Canxr-TletepOyprekuii rocynapcTeenHbiil yausepcutet, Cankr-IletepOypr

4 MocKOBCKHIA TOCYIapCTBEHHBIM yHUBEpcuTeT uM. M.B. JloMoHocoBa, Mocksa
5 Uucruryt muronoruu PAH, Canxr-IleTep6ypr

* e-mail: Sbeloks@gmail.com

ITnockue wepBH HEOJHOKPATHO M HE3aBHCHMO CTAHOBWJINCH CHMOMOHTaMH. I, XOTS caMbM HM3BECTHBIM INIPHMEPOM
ABJSIETCA  CIICIMAIM3UPOBAaHHAs MapasuThieckas rpynma Neodermata, cpemu TypOemIIpuii Takke €CTb HEMalo
CUMOHMOTHYECKUX TaKCOHOB.

B3aumopeiicTBue TypOeuIsipuil ¢ X035€BaMH BapbUpYeT B IIMPOKOM AMANa30HE: OT KOMMEHCAIM3Ma JI0 OOJMIaTHOTrO
Mapa3suTU3Ma, HHOTAA IPUBOASIIETO K THOEIN XO0351MHa, U AaXe THneprapasuti3Ma. CuMOnoTHieckue TypOeusipun oOuTaroT
Kak B OECHO3BOHOYHBIX, TaK U B IO3BOHOYHBIX JKUBOTHBIX. [IprMeuarenbHO, 4TO Aake HEMHOTOYHCICHHBIC W3BECTHBIC
MpUMEpHI YKa3bIBAIOT Ha pa3Ho00Opasue Tpo(hUUECKUX CTpaTeruii, GU3NOIOrHUEeCKUX U MOBEACHUECKHUX aalTauii K CHMOHO3Y,
CIOCOOO0B Pa3MHOXEHUS U 3apaKCHUS XO3AMHA CPEI CUMOMOTHIECKUX Ty pOeIUIIpHil.

Hame wuccnenoBanne c¢OKycHpOBaHO Ha 3HIOCHMOMOHTax (IPEHMYILIECTBEHHO, ITHIEBAPUTEILHON CHCTEMBI)
OproxoHoTrHx MOJLTIOCKOB M3 cemeiictBa Graffillidae. Tak, MbI BBISIBHIIM accolManuy TypOeJUIIpUi ¢ TaCTPOIOAaMH CEMEWCTB
Buccinidae, Naticidae, Margaritidae, Rissoidae. [Ipaktudecku Bce 3T CUMOHMO3HI SBITIOTCSA HOBBIMH UIs HayKu. [IpuMeHeHne
MOJIEKYJISIPHO-TEHETHYECKUX M MOP(OJIOTHYECKNX METOJOB IO3BOJIMJIO HPOJHUTh CBET HA CHCTEMAaTHKy, (HIOTEHHIO H
pacnpocTpaHeHue Tpynmsl. Mbl npoaeMoHcTpupoBanu, uto Bun Graffilla buccinicola oGnapaer 4pe3BBIYAHO IIUPOKUM
apeasiom (oT banTuiickoro 10 SIMOHCKOTO MOPST) U HEOXKUIAHHO IIUPOKUM CTIIEKTPOM XO0351€B, KOTOPHIH BKJIIOUAET MOJITIOCKOB
U3 pasHbIX TAKCOHOB, JEMOHCTPUPYIOUIMX Pa3HBIH TWUN MUTaHUA. Takke Mbl BBUSIBIWIM 4 HOBBIX BHAA TypOeIApHH M3
moiumtockoB Graffilla sp. 1 (w3 Cryptonatica affinis, Euspira pallida), Graffilla sp. 2 (w3 Buccinum scalariforme), Graffilla sp. 3
(u3 C. affinis), Graffilla sp. 4 (u3 Neobuccinum sp.). B ToM 4rciie 00Hapy HIH PUIOTCHETHIESCKYIO CBA3b MEKTYy apKTHUCCKUMHU
U aHTapKTHIecKuMu Typoesipusmu (Graffilla sp. 3 u 4).

OCHOBBIBAsICh Ha aHAJIM3¢ HMMEIONIMXCS JIMTEpaTypHBIX JAHHBIX, a TAaKXe HAllMX pPe3yJbTaTroB, MBI IIOJIaracM, 4TO
TaKCOHOMHYECKOE Pa3HO00pasue u CHEeKTP KU3HEHHBIX CTPATErHid TYpOeUISIpUil CHIIbHO HEIOOIICHEHBI.

Endosymbiotic turbellarians: the underestimated flatworms of our spherical world
Beloliubskaia K."'*, Kremnev G.?, Krapivin V3. Savchenko A.%, Skobkina O.%”, Krupenko D. 23
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3 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
* Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
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Apart from the well-known Neodermata, symbiotic lifestyles independently evolved in several turbellarian taxa. We
studied gastropod endosymbionts of the family Graffillidae. Our integrative analysis reveals that Graffilla buccinicola has a vast
geographic and host range. We discovered four new species, which highlights how underestimated the diversity of this group is.
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Tpancno3ons! u AnuHHBbIe Hekoaupywinne PHK B reHoMax u TpaHCKpUNITOMAX HepKAPHii TPeMATOABI
Himasthla elongata (Digenea, Himasthlidae) ¢ pa3Hoii peakuueii Ha cBeT

Cmonvsnunosa A.P."'*, Dedopos ,ZZ.,ZZ.Z, Conosvesa A.U."*

! UnctutyT nuronorun PAH, Carkr-IletepGypr
2 3oomormgeckuii nactHTyT PAH, Cankr-TleTepOypr
* e-mail: sar28sirl4@gmail.com

3HaUNTEIbHAS YacTh I'€HOMOB JYKapHOT COCTOUT M3 IMOBTOPSIOMIMXCS ITOCIEIOBATEIBHOCTEH, BKIIOYas MOOWIBHBIC
anementHsl (TE, Transposable Elements) u mmaabIe Hekomupytomme PHK (IncRNA, long non-coding RNA). Onm tecHO
CBSI3aHBI U OKa3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA CTPYKTYPY U aKTUBHOCTH T'€HOB, MUT€HETUYECKYIO PETYJIALHUIO U KJICTOYHbIE
curHajpHbele TyTH. TpaHcro3oHsl M IncRNA MOryT akTHBHpOBaTh CBOIO TPAHCKPHIIIMIO B OTBET Ha CTPECC, BBICTYIas
KIIFOUYEBBIMH (DaKTOPaMH, PeryIUpYIOIMIMMH TPAHCKPUIIIMOHHBIA OTBET Ha m3MeHeHus cpenbl. Oxgnako pors TE u IncRNA B
aJlanTayy TPEMAaTo ] K pa3HOOOpa3HBIM YCIIOBUSIM CPEAbl OCTAETCSl HEZOCTATOYHO H3yUeHHOH. [lepcneKTHBHOM MOeIbIO 1St
WCCIIeZIOBaHus sIBISIETCSl MoOpckasi tpemarona Himasthla elongata (Himasthlidae). loctynHast yepHoBast cOopka reHoMa,
TPaHCKPHUITOMBI TPEX CTaAWH KM3HEHHOTO IUKJIA (peans, IepKapus U MeTaliepkapus), 0a3a MOBTOPOB M JaHHBIE O TIOBEICHUHT
IepKapui B pa3HbIX AOMOTHYECKHX YCIIOBHAX (OCBEICHHOCTh, COJEHOCThb, TemrepaTrypa, pH) M03BOISAIOT COOTHECTH
(eHOTUNIMYECKUE TIPOSIBICHHMS C NPEAINOJaraéMbIMH MOJICKYJISIPHBIMH MEXaHM3MaMHU peryjsiupd. B paMkax atoro
UCCIIEZIOBAaHMS OCHOBHOW  aKIEHT CHEeNaH Ha KOPPENSIIMM  MOJEKYJSIPHBIX — PasiWduidi ¢ BapHaOeNbHOCTHIO
(hOTOUYBCTBUTEIBHOCTH LIEPKAPHIL.

C nomomsto nporpamMmbl RepeatExplorer2 npoBesieH KiacTepHbI aHadW3 CHIPHIX HNPOYTEHHH T€HOMOB LiepkKapuil H.
elongata c pa3Hoii peakuueii Ha cBeT. AHanu3 BeissBII 170 Ki1acTepoB MOBTOPOB, BKItovaromue noakuaccel LINE, Ty3 gypsy,
Bel-Pao, Satellite, 45S rDNA, Penelope u Unknown, 1eMOHCTpUPYIOIINX 3HAYUTEIBHBIC KOJMYSCTBEHHBIC PA3IMIH MEKIY
LEepKapusiMU C TOJOKUTEIbHOW M OTPUIATENIbHON peakuueil Ha cBerT. Haumbosee BbIpaKeHHbIE Pasziv4Ms JAEMOHCTPHUPYIOT
tpancno3onsl HE607#LTR/Pao, HES24#LTR/Gypsy, HE282#Unknown u HE27#Unknown, ux 3HauuTenbHO Oouiblie B
TeHOMax LEepKapuil ¢ MOJOXKUTEIBbHOM peakuued Ha CBET. DKCIEpUMEHTajbHas NpoBepka ¢ nomolupto I[P B peanbHOM
BPEMEHH IOATBEPMIIA JTOCTOBEPHBIC PA3INIHS B KOMUHHOCTH 3TUX MOBTOPOB. AHAIN3 TPAHCKPUIITOMOB IIEPKApHH C pa3HOH
peakiueii Ha cBeT Takke BhIIBHI psg moBTopoB (LTR/Gypsy, Satellite) u 7 IncRNA, 3Ha4nMO pa3invaroniuxcs Mo ypOBHIM
skcnpeccun. Kpome toro, meromom III[P B peansHOM BpeMEeHHM NOATBEPAWIM pe3ynbTaThl in silico aHamm3a Ui
nocienoBatensHOCTH IncRNA NODE 18244, mMeromneld BRICOKHN ypOBEHb SKCIPECCHH Yy MEpKapuil ¢ OTPHUIATEIbHON
peakieii Ha CBeT.

Paznuuus B xonuitHOCTH M dKcnpeccun uaeHTHduupoBanHbix TE 1 IncRNA yka3biBaloT Ha MX BO3MOXHOE Y4acTHE B
PEryJaIuy MeXaHM3MOB (OTOUYBCTBHUTENBHOCTH Hepkapuil H. elongata. Takoil MexaHH3M, IO-BUANMOMY, CIIOCOOCTBYET
(heHOTUNMYIECKON TIACTHYHOCTH JIMYMHOK, BRKHON JJISI BBDKMBAHMS M 3apa)KEHUs! CIIEIYIOIIEro MPOMEXYTOYHOTO XO3sIMHA
JIByCTBOpUYATOro mojuttocka Mytilus edulis (Mollusca, Bivalvia).

Paboma evinonnsemcs npu noodepacke epanmom PH® Ne23-14-00329.

Transposons and long non-coding RNAs in genomes and transcriptomes of Himasthla elongata (Digenea,
Himasthlidae) cercariae with different responses to light

Smolianinova A.'* Fedorov D.”, Solovyeva A. 1.2

! Institute of Cytology RAS, Saint Petersburg
2 Zoological Institute RAS, Saint Petersburg
* e-mail: sar28sirl4@gmail.com

We found that Himasthla elongata cercariae with differing light responses have significant quantitative differences in
transposon and IncRNA composition. Experimental qPCR confirmed statistically significant variations in copy number and
expression for HE607#LTR/Pao, HES24#LTR/Gypsy, HE282#Unknown, HE27#Unknown, and IncRNA NODE 18244,
consistent with in silico results.
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3apakeHHOCTD JUYMHOK pedHoii Munoru Lampetra fluviatilis (Linnaeus, 1758) nureneeii Diplostomum
petromyzifluviatilis Miiller (Diesing, 1850) B HekoTOpBIX pekax JIeHUHIpaacKoii 0b61acTH

bakynuna /].10.

WucTtutyT ipobiem sxonoruu u 3Bomonnu uM. A H. CeeprioBa PAH, Mocksa
* e-mail: bakulina.05@inbox.ru

B mpornecce oHTOreHe3a MHHOTH IIPETEPIIEBAIOT MeTaMop(do3, 3aTeM peaau3yloT OJHY W3 JKU3HEHHBIX CTpaTeTHi,
TJIaBHBIM 00pa3oM, aHaJPOMHYIO WIIH PE3UICHTHYI0. BBIOOp cTpareruu 00yclIOBIEH COBOKYITHOCTBIO (JaKTOPOB, BIUSIONIUX Ha
MHUHOT Ha MPOTSDKEHUH WX JIMYMHOYHOTO Pa3BUTHA. BimsHue mapa3utoB Ha MOP(OIIOTHIO, IIOBEICHUE HIIH BHIOOD JKU3HEHHOM
CTpaTeruy MUHOT ITOKa He BBISBICHO. J[Jsl pa3BUTHS 3TOTO HapaBiieHUs TpeOyeTCsl HAKOIUIEHHE (haKTOJOrHYECKOH 0asbl.

Ha 7nuuyuHOYHOM cTaguM MUHOTM MOTYT CTaTh BTOPBIMH IPOMEXYTOUHBIMH Xo3seBamu  Diplostomum
petromyzifluviatilis (Trematoda; Diplostomidae), MeTariepkapin KOTOPOTO Mapa3sUTUPYIOT MPEUMYIICCTBEHHO B MO3TE JTHIHHOK.
BeposrHee Bcero, MeTarnepkapia MOMaga0T B OPTaHU3M BMECTE C MUMIEBEIMA O0BEKTAMH, TaK KaK JIMIHMHKH XKUBYT B MIINCTO-
MECYaHOM TPYHTE PEK M HEOOJIBIIMX BOJOTOKOB M IO TUIY NMUTAHMS SIBISAIOTCS (QuUiIbTpaTopamu. IlepBble MpOMeEKyTOUHBIE
X0351eBa — OPIOXOHOTHE MOJUTIOCKH, a Ae()UHUTHBHBIE — PHIOOSTHBIE ITUIIBL.

Lenb paboOTH — aHANMH3 3apa’KEHHOCTH JTHIMHOK MIHOTH U3 peK JICHHHTpaacKoi 001acTH MeTalepKapHsIMH.

COop marepuana mpoBoAwIn Ha pekax Bomubs, Kamenka, Kpemenka, Jlyra, JIsinna, Hasust, OctpoBenka, [ITuubs,
Pyrana, Cepebpucras, Cucra, Uepnas u Otuka.

HUccrenoBano 357 meckopoek (n = 6—42).

[NapasuTonormyeckue MoKa3aTeian B peKaXx PerHoHa M3MEHSUINCH B IMIMPOKHX IIPeeTaX: SKCTCHCUBHOCTD 3apakKeHUs
(0—100 %), uanexc oownus (0-96,85), uHTEHCUBHOCTH 3apaxenus (0—96,86), mapamerp arperupoBanaoctu (0—62,07).

B Cucre skxcteHCHBHOCTE 3apaxeHus B amperne 2021 romga cocraBmsina 64,5 % (n = 31), B 2023 — 0% (n=15),a B
utone 2025 — 11,1 % (n =9). B JIbiHHE SKCTEHCUBHOCTB 3apakeHHs JeprKanach Ha BeICOKOM ypoBHe — 100 % B 2024-2025
rogax (n =6 u 14). B utone 2014 (n = 15) roxa B UepHoii 3apakeHHBIX JHYNHOK He 00Hapy>keHO, B ceHTs10pe 2014 1. (n=17) B
70 % mmauHOK HaimeHsl Metanepkapun. B 2015 (n=25) 1 2016 (n = 15) romax SKCTCHCHBHOCTH 3apakeHUS 3/1eCh COCTABIISIIA
20 % u 66 %. B Hazuu skCTeHCHBHOCTH 3apaxxeHus Bo3pocia ¢ 50 % B 2024 r. (n = 6) mo 81 % B 2025 r (n = 16). B IOTHKe
9KCTEHCHBHOCTb 3apa)KEHHs OCcTaBajach Ha ogHOM ypoBHe: 60 % B 2024 1. (n =10) u 57 % B 2025 1. (n = 42). B Cepebpucroii
B 2015 1. (n = 25) He 0OHAPYKWJIH 3apa’keHHBIX TUYUHOK, HO B 2017 T. (n = 15) 3KCTEHCUBHOCTH WHBA3UHU cocTaBisiia 6 %. B
Kpemenke B 2018 r. (n = 6) 3KCTEHCHBHOCTH 3apakeHUs poBHsIach 16 %.

Musoru u3 5 pek 0but cBoOOIHBI OT D. petromyzifluviatilis.

[lomyuyeHHBIE AaHHBIE TOKA3BIBAIOT, YTO SKCTCHCHBHOCTh MHBAa3HH BAPBUPYETCS B PA3HBIX PEKaX, a TaKKe MOXKET
OTIHMYAThCA B pa3HBIe Ce30HBI. MBI mpearmonaraeM, 9To 3TO CBS3aHO C JBYMS OCHOBHBIMH (DaKTOpPaMH: MHTPAIlHOHHON
aKTUBHOCTBIO TIECKOPOEK (CE30HHAs AMHAMHKA) U OOUJIHEM 3apaskeHHBIX TaCTPOMO/I.

Ipoexm svinonnsemcs npu noooepaicke epanma PH® 24-14-00111 (pyx. 4.C. I1agnos).

Infection of river lamprey Lampetra fluviatilis (Linnaeus, 1758) larvae with the digenea Diplostomum
petromyrzifluviatilis Miiller (Diesing, 1850) in some rivers of the Leningrad Oblast

Bakulina D.

Severtsov Institute of Ecology and Evolution RAS, Moscow
* e-mail: bakulina.05@inbox.ru

This study analyzes the infection of European river lamprey (Lampetra fluviatilis) larvae with the trematode
Diplostomum petromyzifluviatilis in rivers of the Leningrad Oblast. Data reveal significant spatial and temporal variation in
infection rates (extensity 0—100 %, abundance index 0—96.85). Interannual dynamics are shown for the Sista and Chernaya rivers.

81



AHanu3 BapuadeJbHOCTH MOJIEKYJISIPHBIX MapKepoB B nonyJsiuuu Polymorphus phippsi (Acanthocephala:
Polymorphidae) na ceBepe Ilaneapkruxu

Vumunoea A.A."", romuna A.B’

! Cankr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET, Kaeapa 300]I0THH Oeco3BoH0YHEIX, CanKT-IleTepOypr
2 300s0oruueckuii HHCTUTYT PAH, 1aGopaTtopyst Mo U3ydeHUIO MApa3suTHIECKHUX depBei B mpoTucToB, Cankt-IletepOypr
*e-mail: nasta.untik@gmail.com

Ckpeonu Polymorphus phippsi (Acanthocephala: Polymorphidae) — onuu u3 Hanboiee pacnpoCcTpaHCHHBIX APa3UTOB
rar Somateria molissima Ha ceBepe IlaneapkTiku. B kagecTBe MPOMEXYTOUHBIX X035€B IPEACTABUTEIN ITOTO BHA HCIIOIB3YIOT
amdunoxn cem. Gammaridae. Panee HamMu ObUTO TIOKa3aHO, YTO MOMYJISIUOHHAS CTPYKTYpa P. phippsi oTnn4Ha oT GONBIIMHCTBA
nommopdua, y KoTopsix (uioreorpaduueckas CTpyKTypa He BblpakeHa. OJHAKO IOJyYEHHBIE PE3yNbTaThl MOTYT OBITH
CJICZICTBHEM OTPaHWYEHHOH Teppuropuu cOopa MaTtepuana. s BepU(UKAMM MOIyYECHHBIX PE3YIbTATOB M PA3PELICHUS
BO3HUKIINX IPOTUBOPEYHH HEOOXOANMO YTOYHHTH yPOBEHb BAPHAOEIBHOCTH HCIIONB3YyEMBIX MOJEKYISPHBIX MapKepoB H
BKJIFOUHTH B aHalu3 00pasisl P. phippsi U3 ylaJIeHHBIX JOKaUH.

B pamkax naHHOW pa®oThl MBI pacHIMpwiIn Teorpaduio cOOpoB ocoOeil, BKIIOYEHHBIX B aHAIHU3 IOMYJISHOHHO-
TeHETUYECKOW CTPYKTYpHl P. phippsi mo reny COI, a Takke YTOYHIIN IaHHBIE 0 BapuabempHOocTH [TS-pernona p/JHK. B
aHanu3 OBUTM BKIIIOUEHBI IOCJIEAOBATENLHOCTH B3POCIBIX 0COOEH M LUCTaKaHTOB, COOpaHHBIX Ha molepexwse benoro
(Kannmanakmickuit 3anuB), bapeniiesa (Bocrounsiit Mypman; 3emiist @panna-HMocuda) u [Tedopckoro mopeii.

O 76 nocnenosatensHocteit COI P. phippsi BEISBIICHO 29 TaIUIOTHIIOB, 22 W3 KOTOPHIX OKA3alllCh YHUKAIbHBIMU.
CeTp TaluIOTHUIOB MMEET 3BE3J000pasHylo CTpyKTypy. JloOaBieHne mocieqoBaTeIbHOCTEH IMCTAaKaHTOB, COOpAaHHBIX Ha
nobepexbe 3emun Dpanna-Mocuda, He U3MEHHIO CTPYKTYpPY ceTH. JIOMHUHAHTHBIN TalUIOTHII BKIIFOYaeT OCOOCH W3 Bcex
HCCIEZIOBaHHBIX JIOKanuil. OcTalbHBIE TalIOTHIIBI OTICNCHBI OT LEHTpaitbHOro 1—4 3ameHamu. bomee Hu3KkHMe 3HaueHUS
pa3HO00pa3us raluIOTUIIOB U HYKJICOTHAOB B CPAaBHEHUM C JIPYTUMH MOIMMOP(HIaMH MOTYT yKa3blBaTh Ha 0oyiee HU3KYIO
BapuabellbHOCTh ATOTO MapKepa, OJHAKO TaKke MOTYT OBITh CBSI3aHBI C HEJaBHUM MPOXOXKICHUEM MOMYJISLUU Yepes3
OYTBUIOYHOE TOPJIBILIKO, BO3MOXKHO, IPH (POPMUPOBAHUH B IIISILUAIBHOM pedyruyme.

VY ocobeit P. phippsi oOHapykeHa BbICOKas BapHaOelbHOCTh mocienoBarenbHocTd [TS-pernona. [ToMmumo ToUeIHBIX
3aMEeH B IOCJIEOBATEIbHOCTIX OOHAapy)KeHbI JIBa y4yacTKa C JaesienusMu/mHcepuusiMu HykineotunoB B ITS1. Ilpuuem srta
W3MEHUMBOCTh CBSI3aHA HE TOJBKO C MEXOPraHM3MEHHOH, HO M C BHYTPUT€HOMHON H3MEHYHBOCTBIO: B OJZHOM TI'E€HOME
BCTPEUAIOTCSl KaK MHHUMYM 4 pa3nuyYHBIX BapHaHTa IOCIEIOBATEIBHOCTH (JAaHHBIC TOJMYYCHBI NPH aHAIN3E MPOYTCHUH
[1lumina). CootBeTrcTBeHHO, ITS-pernon He MOAXOANT AJIsL paOOTHI Ha MOIYJISIIMOHHOM YPOBHE C NTpeACTaBUTENIMU P. phippsi,
a B paboTe ¢ APyrUMH CKpeOHIMHU HE0OXO0IMMO KpaifHe OCTOPOKHO UCIIOIB30BATh JAHHBIM MapKep U JOMOJIHUTENBHO IIPOBEPSThH
HaJIMYie BHYTPUTCHOMHON M3MEHYNBOCTH.

Hecmotps Ha Hammune MOpPQOJIOTMYECKHX OTIMYMH, HE BBISABICHO 3HAYMMBIX Pa3IM4Mi Mexay oOpasnamu B
nocienosatenbHocTAX TeHa COI u ITS-pernona, 4To yKkas3sIBaeT Ha OTCYTCTBHE KPUNTHYECKUX BHIOB CPEIH MCCIEOBAHHBIX
06pasIos.

I'er COI u ITS-pernoH mIMpoOKO MPUMEHSIOTCS B MOJISKYJIIPHBIX HCCIICAOBAHUIX CKpeOHEH, 0HAKO, BO3MOXKHO, 3TH
MapKepsl He ONTUMAIIBHBI 17151 paboThl Ha BHYTPUBHIOBOM yPOBHE, IIO3TOMY TpeOyeTcs IepecMOTp UCTIONb3yEeMbIX T€HOB.

Paboma evinonnena na 6ase nabopamopuu no u3yueHur0 NApaAUMUYecKux yepeeil u npomucmos 300102utecKoeo
uncmumyma PAH u Pecypcuoeo Llenmpa CII6I'Y «Pazsumue MONEKYIAPHBIX U KIEMOYHbIX MEXHOIO02UN» 34 CYem cpeocme
eparnma PH® Ne 23-14-00329.

Analysis of molecular markers variability of the acanthocephalan Polymorphus phippsi (Acanthocephala:
Polymorphidae) from northern Palaearctic

Untilova A."*", Diumina 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: nasta.untik@gmail.com

We analyzed the variability of molecular markers (COI and ITS-region rDNA) in acanthocephalan Polymorphus phippsi.
The molecular diversity indices for the COI gene and the genetic distances between isolates of P. phippsi were lower compared
to other polymorphids. In contrast, the ITS region shows high variability, associated with intragenomic differences.
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Helminth fauna in White Sea navaga Eleginus nawaga in winter
Logvinenko A."* Gordeev '

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

The navaga Eleginus nawaga is a keystone commercial species and one of the most abundant teleost fish in the White
Sea. Its parasite fauna has been the subject of multiple studies (e.g., Shulman, 1956; Timofeeva & Marasaeva, 1988; Timofeeva,
1990; Logvinenko et al., 2024). Nevertheless, available data describes solely infection during the summer period. The aim of
this study is to characterize the helminth fauna of navaga in winter. Specimens were collected in late winter (Feb 28 - Mar 06,
2024) from four locations: the Voronka of the White Sea [V] (n = 2), the Dvina River estuary area [D] (n =27), and the Kolezhm
Bay (Onega Bay) [K] (n = 6), and from Onega Bay opposite the village of Nyukhcha [N] (n = 50) on 16.02.2025. Frozen fish
were subsequently dissected using standard parasitological methods. The winter helminth fauna was mainly comprised of
parasites of the body cavity and the posterior intestine. The acanthocephalan Echinorhynchus gadi exhibited high prevalence (P:
V 100 %, D 33.3 %, K 83.3 %, N 54.0 %), as did nematodes of the Ascaridomorpha group (P: V 100 %, D 18.5 %, K 100 %, N
78.0 %) and Cucullanus cirratus (P: K 100 %, N 2.0 %). The acanthocephalan Corynosoma sp. was also present (P: K 33.3 %,
N 8.0 %). In contrast, only single specimens of trematodes typically inhabiting the stomach and pyloric caeca were found (e.g.,
Podocotyle reflexa P: K 16.7 %, N 2.0 %; Hemiurus levinseni P: V 100 %; Derogenes cf. varicus P: K 16.7 %;
Alloopistholecithum cf. salmonis P: N 2.0 %; Lepidapedon gadi P: K 16.7 %). The same is true for cestodes (Pyramicocephalus
phocarum P: V 100 %, Diphyllobothriidae gen. sp. P: N 2.0 %). Notably, no plerocercoids were found in the intestine wall. The
observed winter fauna differs sharply from the summer one. The summer infection of this species is characterised by a high
diversity and abundance of trematodes, including L. gadi, H. levinseni, D. varicus, Brachyphallus crenatus (Shulman, 1956;
Timofeeva & Marasaeva, 1988; Timofeeva, 1990; Logvinenko et al., 2024), and in the Dvina Bay — Aphanurus stossichii
(Timofeeva, 1990). We certainly can say that almost complete absence of these species in our winter samples could be a seasonal
effect. The life cycles of some trematodes from navaga require planktonic crustaceans as the second intermediate hosts, whose
activity and availability are dramatically reduced in winter.
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Iapa3utodayHa meTnHKOYeTIOCTHLIX BapeHueBa Mopst
3yes H.B."", Apmemves I'M.">, 3axapos JI.B.>*

! Kazancknii (IIpuBOJDKCKHIA) (eiepanbHbIA YHHBEPCUTET, Kadeapa 300JI0TUH U 00mmel Guonoruu, Kasans
2 UuctutyT okearonorun uM. ILIL. Illupmosa PAH, Mocksa

3 3oonoruueckuii muctutyT PAH, naGoparopus Mopckux uccienoanuit, Cankr-IlerepOypr

4 Poccniickuii rocyIapcTBEHHBIN Ileqarorudeckuii yausepcuteT um. A.U. Iepuena, Cankr-IleTepGypr

* e-mail: n56873248@gmail.com

[leTnHKOYETFOCTHBIE SBIAIOTCS OXHIMHU M3 HaOOJIee MACCOBBIX NMPEACTABUTENCH MOPCKOTO 300IUIAaHKTOHA, TO3TOMY
OHHU MOTYT MIpaTh Ba)KHYIO POJIb B TPAHCMHCCHH Napa3UTOB B IMEJIATMYECKUX MHIIEBHIX ceTsiX. M3 4yncna nx napasutoB ObLTH
OTMEUCHBI Pa3JIMYHBIC MPOTHUCTHI, TPEMATOJBI, IIECTOABI, CKPEOHHM, HEMATOABl M PAA IPYyTHX OpraHu3MoB. [loxpoOHbIe
HCCIIeIOBaHMS Mapa3uTo(ayHbl IMETHHKOYEIIOCTHRIX OBUTH paHee BeIoiHeHb! Kynadkosoii (1972) B Kangamakmickom 3anvBe
Benoro Mmopsi, oqHako IaHHBIE MO APYTMM apKTHYECKUM MOpPSIM OTPAaHMYMBAIOTCS EIUHUYHBIMH cooOmmeHusMu. llenbio
HACTOSIIIEr0 HMCCIEA0BaHUs OBbLIO M3Yy4YHTh Napa3uTodayHy LIECTHUHKOUYENIOCTHBIX B Bojax bapeHueBa mops. Marepuanom
TIOCITYKWJIN TIPUTPAJIOBbIe cOOpHI 300ruiaHkToHa ¢ 10 cranmuii mpoBommmele [TMHPO B sHBape m ¢espame 2022 r. C
HCIIOJIb30BAaHUEM CTEPEOMHUKpPOCKONa ObLI0 mpocMOTpeHo 1904 sx3emmuiapoB Parasagitta elegans u 478 3K3eMILIIPOB
Eukrohnia hamata, npousBeneHbl 3aMephl JIUHBI Telda U ONpPEJENICHBl CTaJUM 3PENIOCTH IIETHHKOYENIOCTHBIX C IIeNIbI0
OXapaKTepHU30BaATh CTPYKTYPY MOIYJISIIMN 000UX BUAOB HAa HCCIIEyEMbIX CTAHIIUSX.

[Mapa3ute! 6buTH OOHApYXEHBI TONBKO B P. elegans, B nx 4ucie MeTauepkapuu tpemaron Derogenes sp. (3 3K3.) u
Hemiurus levinseni (12 5x3.), imunHounsle cranuu (L3) nemaron Contracaecum sp. (5 3x3.) u Hysterothylacium sp. (2 3x3.). Bo
BCEX CIy4asX MapasuThl BCTPEUAIHCh CIUHUYHO B MPEAENax X035€B, NPUUEM ObUIN 3apa’keHbl NIPEUMYILIECTBEHHO KPYITHbIC
ocobu P. elegans B pazmepHoM auamna3one 19-36 mm. Kpome Toro, B P. elegans Obir 0OHapYKEHBI HEONPEACTICHHBIC IIPOTHUCTEI
Tpex MOP(OIOTUYECKUX TUIOB: 1) OKPYIJIbIE IIMCTHI HA MOBEPXHOCTH B MEpenHEH yacTh Tena; 2) OOUOHKOBUIHBIC IUCTHI B
MOJIOCTH TeJIa U 3) OBaJIbHBIC LUCTHI B MOJOCTH Tejia. Haiu naHHbIe CBUACTENBCTBYIOT O TOM, 4TO P. elegans sBusercs Ooyee
B)XHBIM BEKTOPOM B PacIIpOCTPAHEHNH 3TUX MTAapa3uToB HeXelH E. hamata, 9T0 MOXKET OBITh CBSI3aHO C PA3IMYHUAMU B TUTAaHUU
JIBYX BUJIOB, MX BEPTUKAILHBIMH MHUTPALMSIMH U JPYTHMH OCOOCHHOCTSIMH NOBE/ICHHSI.

Paboma 6vira evinoanena npu nodoepoicke PH® (epanm Ne 23-17-00121).

Parasite fauna of chaetognaths in the Barents Sea
Zuev N.'", Artemev G.'?, Zakharov D.>*

! Kazan Federal University, Department of Zoology and General Biology, Kazan
2 Shirshov Institute of Oceanology RAS, Moscow

3 Zoological Institute, RAS, Laboratory of Marine Research, Saint Petersburg

4 Herzen State Pedagogical University, Saint Petersburg

*e-mail: n56873248@gmail.com

This study examined the parasite fauna of chaetognaths in the Barents Sea in January and February 2022. Two species
of chaetognaths (Parasagitta elegans and Eukrohnia hamata) were inspected. Parasites were found only in P. elegans, including
trematode metacercariae, nematode larvae (L3), and unidentified protists. Our results highlight the importance of chaetognaths
in the transmission of these parasites in pelagic food webs.
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TIOCTEPHBIE J]OKJIA/IbI

Bo3zaeiicTBue S-ruApOKCUTPUNTO(AHA HA MOABUKHOCTD M CHJIY XBaTa HOTH MOJUTIOCKOB pojaa Littorina
(Gastropoda, Littorinidae)

Ilanaxo K.C."", Kazanckas P.B.>, Jlonaues A.B.°, Kouepeuna HA" Penkun E.A"*
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4 PecypcHblif 1eHTp «Pa3BUTHE MOJIEKYJISPHBIX U KIETOUHBIX TexHosoruit» CIT6I'Y, Cankr-TleTep6ypr

* e-mail: kshapako@gmail.com, erepkin53@gmail.com

JlutTopuHBI — pacmpocTpaHeHHBIe Ha ToOepexxkbax Mopelt CeBepHoOWt EBpOIBI  MOJUTIOCKH, CIy»KaIlue
MPOMEXYTOYHBIMU XO035€BaMU ISl MUKPOGaJUTMIHBIX TPEMaTo/ IPYyINIbl BUIOB «pygmaeusy. [IpumeuarensupiM 3 dexTom
3apa)KCHUs STUMH TPEMATOaMU SBJISIETCS U3MEHEHHE TTOBEICHUS MOJUTIOCKOB: 3apakKEHHbIE 0COOHM BO BPEMsI OTIIMBA OCTAIOTCS
Ha TOBEPXHOCTH KaMHEH M TaJIOMOB MakKpo(QHTOB, YTO JAENaeT HX Oojee JIETKOW JOOBIYEH Uil MOpPCKHX NTHI —
neUHUTHBHBIX X03seB mapasurta ([amaktuonoB, 1993; McCarthy et al., 2000). DxcnepuMeHTHI ¢ MOBTOPHBIM MEYCHUEM
PaKOBMH IIBETHBIM JIAKOM IOKa3aJld, YTO BO BpeMs OTJIMBA 3apa’kK€HHbIE OCOOM NMPEANOYHUTAIOT OCTaBaThCAd Ha MOBEPXHOCTH
KaMHEeH, 0JTHAKO COCTaB 3apayKeHHBIX MOJUTFOCKOB Ha KaMHAX MeHseTcs Mexny oTiimBamu (I'panoBud, 1989). HecmoTps Ha To,
YTO ONMCBHIBAEMOE SBJICHHE W3BECTHO IABHO, €TO MEXaHW3MBI Ha CETOAHSIIHWN JEHb HE BBIABICHB. Hamm mpempimymive
JKCIICPUMCHTHI TOKA3aIi HHTCHCU(DUKAIIMIO METa00IN3Ma CEPOTOHIHA B TKaHAX MOJUTFOCKOB Litforina obtusata, 3apaKeHHBIX
tpemaronamu Microphallus pygmaeus (Shapako et al., 2025), uTo yka3piBaeT Ha BO3MOXKHBIH ITyTh BO3JEHCTBHS Ha MOBEACHHE
XO35MHA Yepe3 CEPOTOHUHEPTUIECKYIO CHCTEMY.

Ilenp maHHOrO WHCCIENOBaHMA — TPOBEpPKAa THUMOTE3Bl O BO3ACHCTBUM NPEAIICCTBEHHHKA CEPOTOHMHA, S-
rugpokcutpunrodana (5-HTP), Ha BepTHKaNnbHYI0 NOABHKHOCTh HE3apa)XCHHBIX MOJUTIOCKOB Littorina saxatilis v L. obtusata
U CHIy XBaTa HOTH L. saxatilis. MbI mpeanonaraeM, 4To JaHHOE BO3JICHCTBHE IO3BOJIHUT BOCIIPOM3BECTH Y 3AOPOBBIX 0cOOEH
ractporno] 3¢ GeKTrl, HabM0AaeMble y 3apaKEHHBIX TPEMaTOIaMH OCOOCH.

HesapaxeHHBIM MOJIIFOCKaM, cCOOpaHHBIM Ha obepexbe beroro Mopsi, TpancaepmansHo BBoauau S-HTP v onenuBanu
BEPTHKAIBbHYIO TOABIKHOCTH: TIOMENIATH Ha THO [IIMH/PA, YACTHIHO 3aII0JIHEHHOTO MOPCKOM BOZIOH, TTOCTIE Yero COONpaH 1
JETVIN Ha TPYHIBl B 3aBHCHMOCTH OT NPOMICHHOT'O BBEPX PACCTOSHHA. BEpoATHOCTH HaxoXIeHHS B Ooyiee BBHICOKOH 30HE
AKCIIEPUMEHTAJIBHOTO cOCyAa nocie nHKyoauu ¢ S-HTP yBennuuBanach 11t MOJUTIOCKOB 000MX BHJIOB.

Onenka BausHusE 5S-HTP Ha cunmy xBata Horm Littorina saxatilis Obuia mpou3BeieHa TIPU MOMOIIM JTHHAMOMETpA.
JluTTOpMHAM C HUTSIMH, IPEIBAPUTEIHHO IPUKPETIIICHHBIMHU Ha PAKOBUHY BOCKOM, TPAHC/IEPMAILHO BBOJIMIIH BEIIECTBO, 3aTEM
JIaBaJIM MPUKPETIUTHCS K IJIACTHHE IMHAMOMETPA, TI0CIIe Yero OTPhIBAIN OT Hee 3a HUTh. [Tocie nakyOarmu ¢ 5S-HTP cuna xBaTa
HOTH MOJUTIOCKOB L. saxatilis 3HAaYUMO CHIDKAJIach B CPAaBHEHHUHU C KOHTPOJIEM, YTO COOTBETCTBYET pe3yJIbTaTaM IpeabIayIInuX
HCCIIeIOBaHUN Ha MIPUPOIHBIX NOMYJIAIHUIX TUTTOPUHI, 3apakeHHbIX TpeMaTogamu (O’ Dwyer et al., 2014).

[MomydeHHsIe pe3ysIbTaThl JEMOHCTPHPYIOT, 4TO BBeieHHEe S-HTP 3HaunMo yBenuunBaeT BepTHKAIbHYIO ITOIBIKHOCTD
MOJUTIOCKOB L. saxatilis w L. obtusata, 970 cXOJHO C TIOBEACHUEM 3apakeHHBIX TpemaTrojamu ocobei. Taxke ociabneHuem
xBaTa HOTH L. saxatilis non nevicteueM 5S-HTP MokHO 00BSACHUTH H3MEHEHHE COCTAaBA 3apakKEHHBIX MOJITIOCKOB HA IOBEPXHOCTU
KaMHEH MeXly OTJIMBaAMHU: OHH XYK€ YAEPKHBAIOTCS HA MOBEPXHOCTH CyOCTparTa M 4Yalle MaJaroT BHU3, HAIIPUMED, B CBSI3H C
BO3JECICTBUEM BOJIH.

5-hydroxytryptophan effects on the motility and foot attachment strength of the molluscs of the genus
Littorina (Gastropoda, Littorinidae)

Shapako K."", Kazanskaya R.**, Lopachev A., Kochergina N."*, Repkin E."*"

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

2 Saint Petersburg State University, Department of Physiology, Saint Petersburg

3 Institute of Translational Biomedicine, Saint Petersburg State University, Saint Petersburg

4 Centre for Molecular and Cell Technologies, Saint Petersburg State University, Saint Petersburg
* e-mail: kshapako@gmail.com, erepkin53@gmail.com

In this study, the effect of 5-hydroxytryptophan on vertical motility and foot grip strength of Littorina saxatilis and
L. obtusata was analyzed. We demonstrated the vertical motility increase and the foot attachment strength decrease for snails
associated with exposure to the neuroactive substance.
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HeoueBuanblii BLIOOP: pa3inyaloT Ju Hepkapun Tpemarton ceM. Notocotylidae 6.1u3kue BUABI YJIMTOK NpH
BBIOOpe cyOcTpaTa /st ”HUUCTHpPOoBaHus Ha Beiom Mope?

3enxoe E.A."*", Cemenosa E.B.?, [lonockun A.B.">, Apucmos ,ZZ.A.”, Tonuap AT

! Cankr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET, Kaeapa 300]I0THH Oeco3BoH0YHEIX, CanKT-IleTepOypr

2 DK0JI0ro-6MOIOTHYECK it IEHTP «KpecTOBCKHIT 0CTPOBY, TabOpaTOPHS SKOJIOTUH MOPCKOTo 6eHToCa (THAPOOHOIOTHH),
Cankr-IlerepOypr

3 3oomormgeckuii uacTHTYT PAH, Canxr-IleTepGypr

* e-mail: julzenkovl@yandex.ru

Lepkapun Tpematon cemeiictBa Notocotylidae MHIMCTHPYIOTCSI BO BHEIIHEH cpele Ha IOBEPXHOCTH Pa3sIMuHBIX
MOABOJIHBIX CyOCTpaToB. MI3BECTHO, UTO HEKOTOPBIE BUJIBI ATOTO CEMENHCTBA MPEAIOYNTAIOT PACTEHHSI PAKOBUHAM MOJIIIOCKOB,
OJHaKO Oosee MoaPOoOHO cyOCTpaTHBIE MPEAIOYTEHHS AJIT MHOTHX BUI0B HOTOKOTWIINA HE N3yUYCHBI.

XOopomuMH MOJETBHBIMI O0BEKTAMHU JUIS JETAIBHOTO U3y UEHHS IPEAIOYTEHIH [IEPKapHil MOTYT OBITh PAKOBHHBI ABYX
MaccoBbIX Ha benoMm Mope BHAOB JIMTOpaNbHBIX YIUTOK 3 cemelictBa Hydrobiidae: Peringia ulvae, nmanee — PU,
u Ecrobia ventrosa, nanee — EV. DTH MOJUIIOCKH CXOJHBI MOP(OJIOTHYECKH M BCTPEYAIOTCS COBMECTHO, OHH SIBIISIOTCS
MPOMEXYTOYHBIMU XO3S€BaMM JUI pa3indHbIX BUIOB Notocotylidae M OIHMMH M3 OCHOBHBIX CyOCTpaTOB Ul OCEHaHUs
tepkapwii. [{ebro TaHHOTO UCCIIE0BAaHUS CTAJI0 MPOBEPUTH Hamn4Ke y nepkapuit Notocotylidae cnenupuueckux cyoCTpaTHBIX
NpeANOYTeHUH MEXy AByMsl BUJAMHU YJIUTOK M3 OJTHOIO CEMEHCTBa.

MBpI aHaTH3UPOBAIN YACTOTY OCENAaHUs LepKaphil Ha MOJIIIOCKOB JBYX BHJIOB B JJaOOPAaTOPHBIX SKCIIEPUMEHTAxX 2-X
TinoB. B 1-M Tume k mapaM W3 CXOAHBIX MO pa3mepy ocobeit PUu EV B ManoM oObeMe BOIBI MPH TOMOIIM HHUIICTKA
MOJCa)XKMBAllaCh OJIHA LIEpKapHs, BBILIEMIAas U3 KOHKPETHOH ocoOu-moHopa. TakuM 00pa3oM NPaKTUYECKH HCKIHYaIoCh
BIIMSHHUE TIOBEICHUS YIWTOK Ha pe3yiabTaT. Bo 2-M THIE SKCHEPUMEHTOB YIHMTKH-JOHOPHI IEpKaphui HHIWBHAYAIHHO
MOMENIANCh B OakKmedaTKH C 5-10 YJIUTKaMHU-aKIENTOPaMH Ka)KAOTO BHIA, IMOCJIE 4Yero OakmeyaTKW BBICTaBISUINCH Ha
JUIUTENBHYIO 9KCIO3UIMIO IOJ MCTOYHHMK CBETAa W Tellla C IEJbI0 MHIYLHMPOBATh BBIXOJX LiepKapuil u3 aoHopa. B aTux
9KCIEPUMEHTaX HUCKIIOYAJIOCh BIMSHHE MEPEeHOCca MUIETKOM Ha MOBEJCHUE LiepKapuid. BUabl HOTOKOTHIINA, KOTOPBIMU OBLTH
3apa)KeHBI IOHOPBI, ONPEACIINCH 10 TocaenoBaTenbHocTsIM reHa 28S pPHK. Takske MbI KapTHpOBaIH pacIioioKeHHe IUCT Ha
YIIUTKaxX-aKIenTopax u3 1-ro THma SKCIepUMEHTOB.

B 06oux TUMax >KCHEPMMEHTOB LEPKapuH, BhIXxoauBinme u3 PU, poctosepHo wame (x> = 12,3, df = 1; p < 0,05)
MHIMCTUPOBAINCH HA YJIUTKAX TOTO K€ BUJA M MPAKTUYECKH HE OCEIAIH Ha CTEHKH 3KCIEPUMEHTAIBHON MOCYbI, B OTIIMUHE
OT IiepKapyi, BeIXouBIKX U3 EV. [locnenHre He JEMOHCTPUPOBAIN Pa3InUMii B YaCTOTE MHIIMCTHPOBAHUS Ha Pa3HBIX BHAAX
YIUTOK. MBI Ipe/iosaraeM, 4To 3TH pa3jindus ONPEACIISIOTCS pa3HbIM HAOOPOM BHI0B HOTOKOTHJIHM/ B IByX BU/IaX MOJUTIOCKOB.
Ocenanue nepkapuii Ha pakoBHHBI PU 4dalne IpoucXoauT BOIM3N yCThsl, YTO, CKOPEE BCET0, CBSI3aHO C PACIIONOXEHHEM TeJa
MOJIIIOCKa — TTOTEHIMAIbHOTO MCTOYHMKA XMMHYECKHX CHUTHAJIOB Ul Lepkapuil. Hammune mpennoureHuii nepkapuii Ha
YpOBHE OJIM3KUX BUJIOB MOJUTIOCKOB M CKJIOHHOCTb LIEPKapHi K OCEJIaHMIO Ha OIpE/AEICHHbIC YYaCTKH PaKOBUHBI FOBOPST O
crieu(pUYHBIX B3aUMOJICHCTBHAX B CUCTEME «IIepKapHs — cyOcTpar ocefanus». Ha ceroqHsiuHmii 1eHb 3T0 OMH U3 HEMHOTHX
MOATBEPXKJICHHBIX KOJMYECTBEHHO NPUMEPOB TaKOH CIIeIIM(UIHOCTH.

Ilpoexm @vinoansnca npu yacmuynou noddepacke I ocyoapcmeennvix 3a0anuti 125012800889-2 u 125012800903-5,
3oonocuneckuti uncmumym PAH.

Do notocotylid cercariae prefer to encyst on the shells of a particular mud snail species at the White Sea?
Zenkov E."*", Semyonova E. 2 Poloskin A."?, Aristov D.*3, Gonchar A.!

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

2 Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

3 Zoological Institute RAS, Saint Petersburg

* e-mail: julzenkov1@yandex.ru

We compared the encystment frequency of the Notocotylidae (Digenea) cercariae on shells of two mud-snail species:
Peringia ulvae (PU) and Ecrobia ventrosa, in two different laboratory experiments. Cercariae, emerged from PU, preferred shells
of this species as the substrate for encystment in both experiment types.
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XHMINHUKH HePKAPUNid TPEMAaTOo/: OT J1a00PATOPHOI0 IKCIMEPHUMEHTA K MOJIEBBIM YCI0BHIM
*
®@eoopos /1./1.", ['anakmuonos K.B.

3oomnormueckuit nHCTUTYT PAH, Cankr-IletepOypr
* e-mail: daniil.fedorov@zin.ru

Tpemaroapsl — AOMUHMpPYIOIIAS Tpynna MHOTOKJIECTOYHBIX Napa3suTOB B MOPCKUX TNPHOPEKHBIX HKOCHCTEMAX.
Lepkapuut SBISIOTCS BTOPOU JISUTOTPO(GHON CBOOOTHOKUBYIIEH JINUNHKON TPEMATO/ U BBHITIOJIHSIOT (QYHKIUIO JUCIIEPCHH U
3apa)KeHHE BTOPOTO MPOMEXXYTOYHOTO X03MHA. B cirydasx, Korza ux MOBEACHUECKas CTpAaTEerus HE HAlpaBJIeHa HA aKTHBHOE
MoeZIaHNe X03IMHOM (HaIlpuMep, MaKpOIepKHBIEe LepKapuu poaoB Mesorchis n Echinochasmus), STH TUYAHKHA MOTYT CTaTh
JIETKO JIOCTYITHOM MUILEHBIO JJIsI XMIIHUKOB, HE SBIIIOIIMXCS X03seBaMU. COracHO JIMTEPaTyPHBIM JIaHHBIM, aM(UIIO/IbI
crocoOHsb! anmuMuHApoBaTh 50—100 % nepkapuii B maboparopun. Mbl IpOBEpMITH, CIIOCOOHBI JIM TaMMAapHIbl SJTUMUHIPOBATh
nepkapuii B berom Mope m Kak 3TO BIMSAET Ha TPAHCMHCCHIO Tapa3nuTa. B kadecTBe 0OBEKTOB OBUIM BBIOpAaHBI MacCOBBIC
tpematoasl Himasthla elongata u Renicola parvicaudatus ¢ oOUIMM IEpBBIM IPOMEXKYTOUHBIM — Littorina littorea, u BTOpsIM
MPOMEXYTOYHBIM X03IUHOM — Mytilus edulis. B poyi 31MMHUHATOPOB BBICTYIAJIH MacCOBBIE JIMTOPAIbHBIE raMMapUIbl —
Gammarus oceanicus.

st ouenku Bkiiana G. oceanicus B 3JIMMHHAIMIO LiepKapuil ObUT MPpOBeIeH 1a00paTOPHBINA IKCIIEPUMEHT, B KOTOPOM
K TaMMapuaaM J00aBJsUTUCh CUETHOE KOJIMYECTBO JMYMHOK M3ydaeMbIX BUIOB. Ha cienmyroliem sTarie MCCleOBaHUS A
MPOBEPKH 3TOTO MEXaHU3Ma B IPHPOIHBIX YCIOBUSIX OblTa pa3paboTaHa SKCIEPUMEHTAIbHAS YCTAaHOBKA, I'/Ie 3TOT ke 3 dekT
OLICHMBAJICS 110 HAKOIUICHUIO MeTaliepkapuii. OHa pa3Melnanach B JJaryHe ¢ BHICOKOH HHTEHCHBHOCTBIO 3apa)KeHHS MOJUTIOCKOB
L. littorea. BHyTps YCTaHOBKHM MOMEMIATUCh raMMapychl u M. edulis, cTepuIbHBIC OT TPEMAaTOMHOW MHBa3uW. B kauecTBe
KOHTPOJIS BEICTYIAJIN MUIUH B TOH )K€ YCTaHOBKE 0€3 raMMapuI.

JlabopaTopHbIe 3KCIIEpUMEHTHI BBISIBHIIN, 4TO aMmpunoasl G. oceanicus CIOCOOHBI SIMMUHHUPOBATh B cpenHeM 47,6 %
(95 %, noBepurenvHble HHTEpBabL: 24,8—71,5) nepkapuit R. parvicaudatus n 15,6 % (95 %, noBepurenbHble HHTEPBAIBL: 7,6—
29,4) uepkapuii H. elongata. OaHako B TIOJEBBIX YCIOBHSAX MNPHUCYTCTBHE aM(UIION-3IMMHHATOPOB HE TMOBJIHSIO Ha
MHTCHCUBHOCTD 3apa)XCHHUS MHUIUH METalepKapHsIMH 3THX BHIOB. DTO PACXOXKACHHE, BEPOSTHO, OOBACHACTCA (haKTOpaMH
€CTECTBEHHOM CpC€abl, TAKMMHU KaK CJIOKHAsA T'MApOJUHaAMUKA U JOCTYIIHOCTb aHLTepHaTHBHOﬁ Ay JJ1s1 raMMapu/i, KOTOpbIC
OTCYTCTBYIOT B KOHTPOJHUPYCEMbIX Ha60paTOpHI>IX YCII0BUSX. HOJ’Iy’-IeHHLIe pe3ysIbTaThl HArJIAJHO ACMOHCTPUPYIOT, UYTO
SKCTPAIoJsIIys 1a00PaTOPHBIX JaHHBIX Ha MPUPOIHBIEC YCIOBHS TpeOyeT KpalHeH 0CTOPOKHOCTH.

Paboma evinonnena na FEC 3UH PAH «Kapmew», npu noodepaicke ['oc. 3adanusa Ne 125012800903-5 u epanma PH®
23-14-00329.

Trematode cercariae predators: from laboratory experiment to field conditions
Fedorov D.”, Galaktionov K.

Zoological Institute RAS, Saint Petersburg
* e-mail: daniil.fedorov@zin.ru

The ability of the amphipod Gammarus oceanicus to eliminate trematode cercariae (Himasthla elongata and Renicola
parvicaudatus) was investigated. Laboratory experiments confirmed the elimination efficiency of the gammarids, but this effect
was absent in field conditions.
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JAHK-6apkoaunr Prosorhynchus squamatus (Digenea: Bucephalidae): ckpbiToe paznooopa3ue?
Banviko ﬂ.F.]*, Apmemvesa AA Tonuap A.I'"?, Sxoeuc E.JI.!

! Cankr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET, Kaempa 300/10THH Oecro3BoH0HBIX, CanKT-IleTepOypr
2 3o0morudeckuii nHCTHTYT PAH, 1a6opaToprs 0 U3y9eHUIO MapasHTUIECKUX YepBeii B npotuctos, Cankt-IleTepOypr
* e-mail: ggsmky5@gmail.com

OnuH U3 PyTUHHBIX IIaroB B OLEHKE OMOJIOTMYECKOr0 pa3sHOOOpa3us — CEKBEHHPOBAHUE MapKEPHBIX ICHETHYECKUX
nociefioBatenbHoCcTel. Takue NaHHbIE HEPEAKO H3MEHSIOT NPEACTAaBICHMS O PasTPaHUYCHUHM BHIOB M, KaK CJIEICTBHUE, O
nporeccax BUI000pa30BaHuUs U 9BOJIONMOHHBIX B3aHMOOTHOIICHHAX MEXIYy HUMHU. JTO B IIOJTHOM Mepe KacaeTcst TpeMaTo ] —
HanOonee Ooratoil BUJaMu TPYIIbI Mapa3UTHYECKUX IUIOCKUX 4epBed. biaromaps mmpokoMy NPHMEHEHHIO MOJICKYJISIPHO-
TEHETHIECKUX METO/OB MBI CTAIH HAMHOTO OOJbIIE 3HATH HE TOJNBKO 00 MX CHCTEMAaTHKE, HO TaKKe XM3HECHHBIX MHUKIAX,
cnenu(hUIHOCTH, reorpaUIecKOM PacIpoCTPaHCHUH.

B paiione benoro u bapenuesa mopeit payna TpemaTon Obuta MoJpoOHO M3yYeHa B «IOMOJIEKYISIPHYIO» 3pY, a 3aTeM
BHUMATENbHO NepeolieHeHa yxe ¢ npusnedeHueM JIHK-6apkoaunra. Tem He MeHee, U 3/1eCh OCTAIOTCS «TeMHbIe ITHa». K HuM
OTHOCATCS TIpefacTaBUTeNH ceMeiictBa Bucephalidae. Mbl momyunnu nepBeie qanHble cekBeHUpoBaHus msatu JJHK-mapkepos
JULst 0ETIOMOPCKUX Oyuedani 1 IperoiaraeM, YTo MOTJId 0OHAPYKUTh JBa BHa BMECTO OJHOTO 3apETHCTPUPOBAHHOTO 3/IECh
npexne Prosorhynchus squamatus.

Hawm ynmamoce oOHapyXuTh CHOPOIWCTHI Prosorhynchus sp. nerom 2025 roma B Moiutmtockax Musculus discors B
Karnanmakmckom (ryba Uyma) m OnexckoM (ComoBelKHE OCTPOBa) 3alnBaX. 3apakeHHBIX Mytilus edulis MBI IOTyYHIN OT
KoJuter, paboraBmnx B Ilewopckom mope u B MeseHnckoMm 3amuBe benoro mopsi. Kpome toro, Ham ObuiM nepenaHbl JUIst
W3yYeHIsI MAPUTHI U MeTariepkapun u3 Myoxocephalus scorpius u apyrux pei0, 3adukcupoBaHHbXx B 2019-2024 romax, 4to
TIO3BOJIMJIO OXBATHTH OOJBITMHCTBO CTaIUH *KU3HECHHOTO IIMKJIA Iapa3nTa.

J1nst mpoBepKU BUIOBO# HACHTH(UKAIIMU MBI HcTob30Baiy 1tk JJHK-MapkepoB pa3Hol cTeneHn BapuadelbHOCTH —
saepubie 18S u 28S p/IHK, ITS1, ITS2 u MutoxoHApHaIbHBIH cox]. DTo mmpokuii U obmenpuusaTeiii Habop JJHK-mapkepos,
TPaAWIOHHO HCIOJBb3YEMBIH Ui BHAOBONH WACHTH(UKAIMK TPEMaToA. AHAIM3 IONYyYCHHBIX JAAHHBIX MOKAa3ald, dYTO
MOCJIeI0BATEILHOCTH il 00pasna u3 My. edulis CTaOMIBHO OTIMYAIOTCS OT TAKOBBIX Uit Mu. discors. To CpaBeIUBO IS
BCEX IMATU MapKepoB, ¢ auctaniusamu 0,2—0,3 % mist saepHbIX ¥ 10 6,2 % i cox . YUuThIBas, 4TO OTJIMYUS HEBEITUKU, HO TIPU
3TOM CTaOWIBHBI, MOKHO NPEINOIOKHUTh JHOO CYIIECTBOBAaHHE [BYX ONM3KMX BHAOB C pa3IMYHBIMH IEPBBIMHU
MPOMEXXYTOYHBIMHU X035€BaAMH; JINOO BHIPAKEHHYIO TOCTAIBHYIO H3MEHUYNBOCTD BHYTPH OXHOTO Buaa Prosorhynchus squamatus.
O6a BapuaHTa Aal0T OTIMYHBIE PEANOCHUIKY AT MJIAHUPOBAHUS JaJbHEHITNX HCCIeIOBaHUM.

Ilpoexm svinonnsiemcs npu noddepaicke memvl 2oc. 3adanus 3UH PAH 125012800903-5.

DNA barcoding of Prosorhynchus squamatus (Digenea: Bucephalidae)
Balyko D."”", Artemieva A.', Gonchar A."?, Yakovis E.!

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

DNA sequencing has transformed the way we estimate biodiversity. Among trematodes, cryptic species were shown to
be common, and we have probably discovered a pair of these by sampling bucephalids at the White Sea from all the accessible
hosts and sequencing five DNA markers.
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Geoecological conditions of the Ob Bay in summer 2021
Nakonechnaia A."*"
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2 Lomonosov MSU Marine Research Center, Moscow
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The Ob Bay is the largest bay of the Kara Sea and the estuary of the Ob River. Russia’s largest industrial centers,
including chemical and oil production facilities, are located here.

We studied the content of heavy metals (Fe, Mn, Cu, Ni, Pb, Zn, Cr) in the water in the central part of the Ob Bay of
the Kara Sea. Water sampling was carried out in July 2021 at 10 stations. Samples were taken from three horizons at each station:
the surface layer, the intermediate layer and the near-bottom water. The concentrations of heavy metals in all samples were
determined using the electrothermal atomic absorption method. Identified values have been compared with the pollution levels
for the water bodies of fisheries importance as they are defined in the relevant normative and regulatory framework.

All stations exceed maximum permissible concentrations of iron and copper. The increased iron concentrations are most
likely due to the influence of the continental runoff of rivers that flow into the Kara Sea and have high iron concentrations due
to the characteristics of their catchment area. The elevated copper content is typical for the region and is due to the fact that the
waters come into contact with rocks that have a higher metal content (Makkaveev et al., 2019).

Almost all stations exceeded the maximum permissible concentrations of manganese, with the exception of stations 8
(the intermediate layer, the near-bottom water), 9 (the surface layer) and 10 (all horizons). The excess is caused by natural
processes of river flow redistribution depending on hydrometeorological conditions. Excess zinc concentrations are also
observed at almost all stations except 2 (the surface layer, the near-bottom water), 4 (the near-bottom water), 5 (the near-bottom
water), 6 (the near-bottom water), 8 (all horizons) and 9 (the near-bottom water). This is due to the influence of continental
runoff.

Elevated nickel concentrations were observed at only three stations (stations 1, 3, and 7), while elevated chromium
concentrations were observed at one station (station 1), which may be due to the uneven distribution of continental runoff.

No excess of the maximum permissible lead concentration was detected in the study area.

The study showed that the main pollution of the Ob Bay by heavy metals (Fe, Cu, Mn, Zn) is natural and related to
continental runoff. Exceedances of the maximum permissible concentrations of nickel and chromium are localized, while the
lead content is within the normal range.
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TakcoHoMU4YecKasi U PYHKIHOHAIbHASI CTPYKTYpa MeradeHToca BocTouHOi yactu Kapckoro mopsi
Huxumun B.FO."** Yoanose A.A.°, Quxuna M.B.”

! MOCKOBCKHI TIeJarOrHYECKHii roCy1apcTBEHHBIN YHUBEpCUTET, MOCKBa
2 UnctutyT okeanostorun uMern ILI1. Illupmosa PAH, Mocksa
* e-mail: tavladong@gmail.com

JouHple coobmecTBa BocTOYHON wactu Kapckoro mops m xemoba BopoHmHa mccieoBaHBI MEHEE IIOIHO, YeM
oCTaNbHBIE pallOHBI aKkBaTOpHUH (AHUCHMOBA U 1Ip., 2003; Bexenun, 2017). [Toce mosBienus B Kapckom Mope kpaba-cTpuryHa
Chionoecetes opilio TOnpOOHBIX HCCIIEAOBAHUHA TOHHBIX COOOIIECTB B ATOI 4acTH MOps He mpoBoamiock (Zalota et al., 2018;
3anora u ap., 2020). Llenpro JaHHOTO KCCIEIOBaHUS ObLTA OI[CHKA COBPEMEHHOT'O COCTOSIHUSL OCHTOCHBIX COOOIIECTB BOCTOYHOM
gactu Kapckoro Mopst o paspesy ot noxyoctpoBa TalmsIp 10 skeno6a BoporuHa.

PaboTHI BEITIONHEHBI HA OCHOBE MAaTEpUAJIOB TPAIOBBIX cOopoB 2022 roma, momydeHHBIX B xone 89-ro petica HUC
«Axanemuk Mcrucnas Kemngpimy. st cbopa noHHOM MeradayHbl Bcnonb3oBaiu Tpai CUrcOu co cTanbHON paMoi ITUPUHOM
1,5 M; Bcero OBbUIO BBHINMOJHEHO 6 CTaHIMH. AHajdM3 OCHOBBIBAJICS Ha KOMOWHAIIMM CTAaHIAPTHBIX XapaKTEPHUCTHK IOHHBIX
cooOmecTB (BHIOBOH COCTaB, KOJNMYECTBEHHBIC XapAaKTEPUCTUKH BHIOB, CTPYKTypa JOMHUHHMPOBAHMSA) C aHAIN30M
OMOJIOrMYECKUX MPU3HAKOB, KOTOPBIH Oa3upyeTcsl Ha KOJIUYEeCTBEHHOH OIIEHKE COOTHOIICHHS JKU3HEHHBIX ()OPM B COOOIIIECTBAX
(BTA — Biological traits analysis) (Bremner et al., 2006; de Juan et al., 2022).

AHanu3 JaHHBIX MOKAa3aJl OTCYTCTBHE 3aMETHOTO BIMSHUS MHBa3HOHHOTO Buaa Ch. opilio, HECMOTps Ha TO, YTO Ha
OTAEJTBHBIX CTAaHIUSIX OTMEUCHBI €AMHNYHBIE B3pocibie ocobn. Ha Beex cTaHIMIX peobiagaeT KpynHas OABMKHAS 3NudayHa,
NPEUMYIIECTBEHHO BCEsAHBIE NeTpUTO(Ar, 3a HCKIIOYSHUEM CaMOi MEJIKOBOIHOM M OJIM3KOU K Oepery CTaHLUH, TAe TTOMHMO
smudayHbl, 3HAYUMYIO POJIb B COCTaBe cO00IIecTB urpaet nHpayHa (cectoHodaru u netputodarn). Beero BeisBneHo 157 BumoB
Oecro3BoHOUHBIX. HamMmeHbIee BH0BOE 60TaTCTBO 3a(h)MKCHPOBAaHO Ha caMoii rirybokoit cranmmm (1690 M — 29 BumoB), rae
JnomuHUpoBain TyOku Thenea muricata w oduypa Ophiocten sericeum, a TakKe Ha CTaHIMM, PAcIOJOXEHHOW B
ceMMeHTaMoHHON BraauHe (290 M — 25 BUOB), re npeobiananu rojaotypus Molpadia borealis v uzoniona Saduria sabini.
Ha 3 cranmmsx B muamazone riryoun 90-200 M (70, 76 u 47 BunoB) momuuuposaiu obuypsl Ophiacantha bidentata, xpeBeTka
Sabinea septemcarinata v IByCTBOPYATHIA MOJUTIOCK Astarte crenata, a Ha caMoil MeJIKOBOAHOH craHimu (70 M — 64 Buga) —
oduypsl Ophiocten sericeum W AByCTBOpuaThie Mojuttocku Tridonta montagui u T. borealis. Kak TakcoHOMUYECKas, TaK U
(yHKIIMOHAIbHAs CTPYKTYpa COOOIIECTB ONMPEAEIAIOTCS, IIPEXK/IE BCET0, Me30penbed)oM U TITyOnHO.

Hccneoosanue svinonneno npu noodepoicke Poccuiickozo Hayunozo ¢ponda (npoexm Ne 25-14-00030).

Taxonomic and functional structure of megabenthic communities in the eastern Kara Sea

Nikitin V."?, Udalov A.°, Chikina M.*

' Moscow Pedagogical State University, Moscow
2 Shirshov Institute of Oceanology RAS, Moscow
* e-mail: tavladong@gmail.com

The study evaluated the current state of benthic communities in the eastern Kara Sea along a transect from the Taimyr
Peninsula to the Voronin Trough. Data indicated no significant effect of the invasive species Chionoecetes opilio. Community
taxonomic and functional structures were mainly shaped by bottom relief and depth.
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IIpoucxoauT JiM IKCAHCHS TUX00KeaHCcKoil muauu Mytilus trossulus Gould B Beiom mope?
Xanumoea M.H.'* Xaiimos B.M. *°, Mapuenxo IO. T/ Cmpenkos ILIT!
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[IpucytcTBue THX0OKeaHCKON Mumuu Mytilus trossulus B bemom Mope HEKOTOpOe BpeMs 0CTaBaIOCh HE3aMEUCHHBIM
n3-3a ee MOP(OJIIOTHUECKOTO CXOACTBA ¢ abopureHHBIM BuIoM M. edulis. Ee mpucyTcTBre Ob11o q0Ka3ano Toiasko B 2011 romy
C MPUBJIEYEHUEM MOJICKYJISIPHO-TEHETHYECKUX MeTo0B. BepositHo, M. trossulus nponnk B benoe Mope B McTopuyeckoe BpeMst
¢ cynamu u3 CeBepHoil Amepuku. Ha 3TO yKka3bpIBaeT NMpPUYpPOYEHHOCTh 3TOTO BHJA K MOPTaM M T'€HETHIECKOE CXOJCTBO
o6emomopckux M. trossulus ¢ TakoBeIMHU aTiaHTHYeckoro nmodepexps CIIA u Kanansr (VAinola, Strelkov, 2011; Katolikova et
al., 2016).

YacTUYHO BOCCTAaHOBHTh HCTOPUIO KoJIOHM3auumu M. trossulus bemoro Mopsi TO3BOIMIO OOHapyXeHUE
KOHXHOJIOTHIECKOTO TPH3HAKA, [TO3BOJIIOIIETO C BHICOKON BEPOSTHOCTBIO OLIEHWBATH NOMIO M. trossulus B MOMYyISIIUOHHBIX
BbIOOpKax, B ToM urcie kosuiekinonHbiX (Khaitov et al., 2021). MccnenoBanue CTBOPOK U3 KOJUICKIIMIA MTOKA3aJI0 PE3KUil pOoCT
yacToT MopdoTunoB M. trossulus naunnas ¢ 2000-x ronos (Xaiitos, Kopanes, 2022).

B mHacrosime#t paboTe MBI TIpoBepsieM THUIOTE3y O MPONODKEHUH dKCHaHcuu M. trossulus B mocnemnue 15-20 met
HAINpsIMYI0, TCHOTUITHPYSI BRIOOPKH U3 TOYEK TeHETHUECKUX HcciienoBannid Hadana Beka (Katolikova et al., 2016) u cpaBHUBas
YaCTOTHI BUAOBBIX TEHOTHIIOB B BEIOOpPKaX pa3HbIX JIET.

Mg m3yumu 10 Ber6opok mummit (N = 47-76, Bcero 568 ocobeit) n3 moceneHuid, uccnenoBanHpx B 2002-2013 rr. Kak
U B paboTax MPOILIBIX JIET, MUANI TCHOTUIHPOBAIHN 110 4 TAKCOHOMHYECKH MH()OPMATUBHBIM JIOKycaM U KJIaCCH(UINPOBAIIH
metozoM STRUCTURE (Pritchard et al., 2000).

B 2002-2013 rr. THXOOKeaHCKas MUAMSA JOMHUHHPOBAJa B BEPOSITHBIX O4Yarax MHBa3HM B okpecTHocTsAX Kanmamakmu,
Uynsl 1 YMOBI, ogHako Obuta penka 3a mx npenenamu. Ceromus M. trossulus mo-peXHEMY TOMHHHPYET B YIIOMSHYTBIX
MOPTOBBIX paiioHax. CBepX TOro, HaOJIIOJaeTCsl yBEINUEHHE I0JIM TeHOTUIIOB 3TOT0 B/ Ha BceM nobdepexbe Kanaanakmckoro
3aJIMBa, YTO COTJIacyeTcs ¢ MOP(HOJOrNIECKUMU TaHHBIMHU.

B nomymienun, uto naBasust M. trossulus B benoe Mope cOOTBETCTBYET KJIACCHUECKOM cXeMe OMOJIOrMIecKON NHBA3UH
(Lockwood et al, 2013), MBI mpexamoiaraeM CIEIyIOIIYI0 MOCICIOBATENEHOCTE coObITHA. B XX Beke mpowmzomnia
uHTponykuusi M. trossulus B Genomopckue moptel. K Hauamy Hamiero Beka 3TOT BHJ HaTypajlM30BaJICSl U BCTYIHJI B
THOPHUIU3AINIO M KOHKYPEHTHBIC OTHOIICHHUS ¢ HAaTHBHBIM BUIoM M. edulis (Katolikova et al., 2016). B mocnenaue necaruinetus
MPOUCXO/IHIIAa HKCTIAHCHS THXOOKEAHCKOW MUINH.

Is the Pacific mussel Mytilus trossulus Gould expanding in the White Sea?

Khalitova M., Khaitov V.>?, Marchenko J.!, Strelkov P.!

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

3 Kandalaksha State Nature Reserve, Kandalaksha

* e-mail: margilda@mail.ru

Based on genetic and morphological data, this study confirms the expansion of the Pacific mussel Mytilus
trossulus into the White Sea over the last two decades.

91



IIOCTEPHBIE J]OKJIA/IbI

Scavenging behaviour of brown bears on the Onega Peninsula
Pavlosyuk V." Futoran P.>3, Sergienko S.! Petrunenko Y.!
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The brown bear Ursus arctos is a polyphagous species with a broad and flexible diet that varies considerably across
seasons and habitats. In northern regions, particularly subarctic areas where spring arrives late, access to high-protein foods
becomes critically important for successful reproduction and population maintenance. Under these conditions, scavenging,
especially on the carcasses of large ungulates, serves a key strategy for compensating spring protein deficits.

On the Onega Peninsula, a combination of high brown bear population density and a moderately continental climate
provides unique conditions for studying trophic interactions and behaviour. Between 2017 and 2022, phototraps were deployed
at four naturally deceased moose Alces alces carcasses and one ringed seal Pusa hispida to document the behaviour and feeding
activity. Over 68 trap-days, we recorded 193 brown bear visits, along with visits by other scavengers: wolverine Gulo gulo (54),
common raven Corvus corax (53), hooded crow Corvus cornix (30), white-tailed eagle Haliaeetus albicilla (19), red fox Vulpes
vulpes (6), and wolf Canis lupus (3).

Brown bear activity followed a predominantly diurnal and crepuscular pattern, with pronounced peaks in the early
morning (5—6 a.m.), midday (12—3 p.m.) and late afternoon (4—6 p.m.). High bear presence strongly influenced the behavior of
other scavengers. Common ravens exhibited distinct peaks before dawn and in the evening, likely adjusting to avoid temporal
overlap with bears. Other predators (wolverine, red fox, and wolf) minimized the risk of direct encounters by concentrating their
activity at night and, to a lesser extent, during evening hours. Thus, the temporal activity of brown bears not only reflects their
own daily rhythms but also shapes the patterns of resource use by other scavenger species.

The observations also provided insights into intraspecific interactions at carcasses. Bears frequently buried the remains,
covering them with soil and vegetation. This behaviour reduced carrion accessibility for other scavengers and allowed bears to
return to the resource later. Carcass use by different individuals occurred sequentially: one bear typically left before another
approached. Larger, more dominant individuals usually accessed the carcass first, whereas subordinate bears waited for an
opportunity. These patterns reveal a complex social and behavioral structure that emerges around a limited and valuable resource.

The patterns described are based on intensive monitoring of a limited number of carcasses (n = 5). While this provides
a detailed snapshot of interactions, the variability associated with factors such as carcass size, type, and micro-location may not
be fully captured. Furthermore, the observational nature of this study establishes strong correlative patterns—particularly
temporal avoidance of bears by other scavengers—but cannot definitively isolate bear presence as the sole causal factor. To
strengthen such conclusions, future work could employ a larger sample size and quantitative metrics, such as statistical overlap
indices for activity patterns, to more rigorously measure the strength of displacement and individual carcass use duration. These
steps would help generalize the findings and precisely quantify the observed behavioural dynamics.
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3arpsizHeHune 6eperoBsiM mycopoMm o. CeBepnnlii (apx. HoBasi 3emuist)
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Apxunenar Hoas 3emisi, pacrionoxeHHbli B CeBepHoM JIe1oBUTOM OKeaHe, IpeICTaBIsIET COO0 pErHOH C CypOBBIMU
KIMMAaTHIEeCKUMH YCIOBUAMH. HeCMOTpst Ha yIaleHHOCTD, €ro M00epexbs, Kak U BCS APKTHKA, TIOABEPKECHBI 3HAYUTEIHLHOMY
3arps3HEHUIO TUIACTHKOM M MHKPOIUIACTHKOM.

B 2025 rogy 0but0 mpoBeieHO ncciaeqoBaHue OeperoBoro Mycopa Ha HeCKOJbKHX IUIDKax apxurnenara. Beero Obiio
cobpano 2062 o0bekTa. AGCOMIOTHOE OONBIIMHCTBO HaX010K 98,8 % cocTtaBun mnactuk. Ha npyrue xareropuu (Metai, pe3vHa,
CTEKJIO, MEIUITMHCKHE OTXOMABI U OJISKa) IPUITOCH UMb 1,2 %.

JeranbHas KiaccuuKanys MoKa3ajia, YTo HauboJee 4YacTo BCTPEYaIHCh KPYIHbIE TIACTUKOBBIC YAaCTUIBI, KOJIMAYKU
Y KPBIIIKH, 8 TAK)KE BEPEBKH LIHYPBI U CETH.

AHaNmM3 cocTaBa Mycopa IO3BOJISIET MPEANOI0KATE OCHOBHBIE HCTOUHUKY 3arpsi3sHeHUs. Hanmdaue perOoIOBHBIX ceTeit
1 KaHUCTP yKa3bIBaeT Ha BKJIaJ KOMMEPUYECKOT'O PEIOOJIOBCTBA U CyI0X0cTBa. [Ipeodnamanre oqHOPa30BBIX U3ACIHI, Oy THUTOK
Y yNaKOBKH CBHJETEILCTBYET O 3arps3HEHHUU OT NMPUOPEx)HOH pekpearuu. OOHapyKEHHbIE MATPOHBI MOTYT OBITH CBSI3aHBI C
OXOTOH WM BOCHHOU JEATENFHOCTHIO. BO3MOXKHBIE CTpaHBI MPOUCXOXKICHH Mycopa: Poccus, Hopeerus, BemnkoOpurtanus,
Ilonbua, JIutrea, 'epmanus u Lllseuns. Mycop 13 pa3HbIX CTpaH NonagaeT Ha apXUIear o cucreme TeueHuil bapenuesa Mopsi.

Pa3Ho00pa3HbIii cocTaB Mycopa Ha mobOepexbsx HoBoi 3emin MOATBEpKIACT, YTO 3arpsA3HCHHE 3aTParHBacT Jake
camble OTJaJICHHbIE 3KOCUCTEeMBI. MccnenoBanne NOAUEpKUBAET OCTPYI0 HEOOXOIUMOCTh HE TOJIBKO MPEAOTBPAIIEHUS HOBBIX
MOCTYIUICHUH Mycopa, HO M MacIITaOHBIX paboT MO OYMCTKE APKTHKH OT YK€ HAKOIUICHHBIX OTXOJIOB.

Drcneduyus 0 coopa OanHblX ObLIA 0P2aAHU308aHa npu nodoepiicke 6 Pyccroeo eeoepaghuueckozo obwecmea u
Hayuonanvnozco napxa « Pycckas Apkmuxay.

Coastal debris pollution on Novaya Zemlya
Grant E."* Ivanova V.2, Pogojeva M3 Spirina y.s3

! Moscow City University, Department of Natural Sciences, Moscow
2 Institute of Geography RAS, Moscow

3 Zubov State Oceanographic Institute, Moscow

4 Lomonosov Moscow State University, Moscow

5 Shirshov Institute of Oceanology RAS, Moscow

* e-mail: GrantEM@mgpu.ru

A 2025 study on the remote Novaya Zemlya archipelago in the Arctic Ocean revealed severe plastic pollution. Of 2,062
debris items collected, 98.8 % were plastic. The most common items were large plastic pieces, caps/lids, ropes, and nets. This
suggests pollution sources include commercial fishing, shipping, and coastal recreation. The findings confirm that even pristine
Arctic ecosystems are contaminated, highlighting an urgent need for prevention and large-scale cleanup efforts.

The expedition was organized with the support of the Russian Geographical Society and the “Russian Arctic” National
Park
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IMoaBoAHDBIN CBETOBO KJIMMAT KaK (PAKTOP, BJIUSIIONIHI HA BCTPEYAEMOCTh Pa3HbIX MUTMEHTOB
(oTocuHTETHYECKUX AHTEHH (OTOTPOGHBIX MUKPOOPraHM3MOB B MEPOMUKTHYECKHUX BO0EMAX
Kanpanakuickoro 3aiusa Besioro mopsi

FOpvesa A.C."", Hazaeea A.C.", Jlabynckaa E.A.' Bubuxosa T.H.!, Jlo6vuuee B.1.', BOpOHOG,ZZ.A.Z,
Kpacnosa EJI."
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Benomopckue npubpekHble MEPOMHUKTHYECKHE JaryHbI M 03€pa, BOSHUKIIINE U3-3a ITOCIIEIIeTHUKOBOT'O TIOAHSATHS CYIIIH,
XapakTepu3yroTcs 3BKCHHHON aHOKcuell (KpacHoBa, 2021) 1 KOHTPAaCTHBIMH II0 CBETOBOMY KJIMMATy 30HAMH B CTOJIOE BOJBI
(JIabynckas u gp., 2024). OxanM u3 $pakTOpOB, BIHAAIONINX HA pacmpeneieHne GoToTpoHBIX MUKPOOPTAHU3MOB, MOXKET OBITh
CIIEKTPAJIbHBIN COCTaB cBeTa Ha pa3HOM IiryOmHe. llenpio paboOTHI SBISETCS COMOCTaBJICHHE IOTJIOMIAIONIEH CHOCOOHOCTH
(DOTOCHHTETHYECKUX TUTMEHTOB, BBIICIECHHBIX W3 pa3HBIX TOPU30HTOB MEPOMUKTHYECKHX BOJOEMOB, CO CBETOBBIMHU
XapaKTEePUCTUKAMH COOTBETCTBYIOICH 30HBL.

Bbutn uccnenoBansl sTh BogoeMoB Ha Kapenbckom Oepery benoro mopsi, B pa3Hoii cTeneH! H30IMPOBaHHBIX OT MOPSI:
byxTa bruodunerpos, Jlaryna Ha 3eneHom Mbice, o3epa EnoBoe, Kucno-Cnankoe n TpexuserHoe. [yt aHann3a MUrMEHTOB
npoOBl BOABI OTOMpAH MOTPYXKHBIM HACOCOM C miaroM 1o BepTukanu 0,5 M, KOHIEHTpUpPOBAIHM OnMOMaccy IUIAHKTOHHBIX
OpPTaHW3MOB Ha (HIBTPax, dKcTparupoBanu (6akTepuo)xyiopodmuiel u kapotuHouas! 100 % ametoHOM, (GPUKOOMIMHBI —
JUCTHJUTMPOBAaHHOI BOJIOH, 3aITUCHIBAJIM CIIEKTPHI MOTJIOMICHHS SKCTPAKTOB Ha crnekrpodoromerpe Solar PV 1251 B nuanazone
315-800 M. [Ing u3MEpeHus: CIEKTPOB COJHEYHOI'O U3JIyUYEHHUs Ha TEX K€ TOPU30HTaX UCHOIb30BaIU crieKTpomeTp QE65Pro
(Ocean Optics) ¢ morpy>xaeMbIM BOJIOKOHHO-ONTHIECKUM 30HOM.

Bo Bcex BojoeMax y MOBEPXHOCTH B CIIEKTPE COJIHEYHOIO M3JIy4EHHs €CTh JOCTYIHBIH KPacHBbI U CUHHMH CBET, U B
JKCTpaKkTaX OOHApYy)KUBACTCA XJIOPOGWILT g, MAaKCUMyM TIOIJIOIICHUS cBeTa 683 HM, a TakkKe KapOTHHOMIBI 3EJICHBIX
BOJIOpOCIIEH, MorJoniaomue B cuHe obnactu. Ha rpanune a’poOHON W aHa’pOOHON 30H (B XEMOKJIHMHE) COCTaB CBETA H
NUIMEHTOB MeHseTcs. B byxre BuodunbTpoB criekTp cokpamiaercst A0 3el1eHOTr0, U TaM IOSBISAETCS MUTMEHT IypPITypPHBIX
cepHbIX OakTepuii okeHOH (521 uM). Jlo xemoknuHa Jlaryssl Ha 3eneHOM Mbice U 03epa Kucno-Crnaakoe TOXOIUT 3eJICHBIN U
KpacHBII CBET — TaM K XJIOPOQMWILTY a mobaBisieTcst GUKOIPUTPHH Bogopociei poga Rhodomonas (545 um). B o3epax EmoBoe
u TpexiBeTHoe M0Js KPAacHOTO B XEMOKJIHMHE BO3pAacTacT, TaK KaK CHHUM M 3€JCHBIH MOIJIOMIAIOTCS PacTBOPEHHBIMH
I'YMHHOBBIMHU BeIL[ECTBAMHU — OOHApy)XeHbI OAKTEPHUOXIOPOPHUILIBI d U e 3eleHO- ¥ KOPUYHEBOOKPAIICHHOW (HOPM 3eNIeHBIX
cepHbIX Oaktepuit Chlorobium phaeovibrioides (d normomaer 718-730 M, e — 717-725 um). B 03. TpexuBetHoe HaiineH
TOJBKO OaKkTeproXIopodui d, NprHALIeKANH 3eJIeHoOKpaeHHoi gopme. Hammuue obenx ¢opm B 03. EnoBoe, BeposiTHO,
00ycioBeHO OoJbIIEH TNl 3eJI€HOTO CBETA, TOCKOJIBKY KOpUuHeBOOKpameHHbie Ch. paeovibrioides, B OTIMUNE OT 3€JI€HBIX,
CIIOCOOHBI HCIIOJIB30BATh €r0 32 CYET KAPOTHHOUAA H30pEHHEPATHHA.

Takum 00pa3oMm, B HCCIEIOBaHHBIX BOJOEMax MaKCHMYyMBbI IOTJIONIEHHs OOHApY)KEHHBIX AHTCHHBIX HMHUTMEHTOB
COOTBETCTBYIOT CIIEKTPAJIbHBIM JIUaNia30HaM, NpeodiiaJaroliM B 30He UX 00UTaHus. JTO J]aeT OCHOBAHHUE I10JIaraTh, YTO CBET
SBJISIETCS 3HAYMMbIM  (DAKTOPOM, BIMSIONIMM Ha BEpPTUKAJIbHOE pacnpeneneHne (GoToTpodoB ¢ pa3HBIMH THUIAMH
(hOTOCHHTETHYECKMX aHTEHH.

Underwater light climate as a factor, affecting the presence of different pigments of photosynthetic antennae
of phototrofic microorganisms in meromictic lakes of Kandalaksha Bay of the White Sea

Yurieva A.', Nagayeva Al Labunskaya E. ! Bibikova T, Lobyshev V.1 Voronov D.?, Krasnova E."

! Lomonosov Moscow State University, Moscow
2 Institute for Information Transmission Problems RAS, Moscow
* e-mail: yualexandra05@gmail.com

Light climate effects on phototrofic microorganisms distribution were investigated in meromictic lakes, separating from
the White Sea. Pigments of microorganisms were characterized using spectrophotometry. Sunlight spectra at different depths
were recorded. We observed the presence of chlorophyll a and phycoerythrin in the lakes, where parts of red and green light
were almost equal.
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JlaHHOE WCCIENOBaHME IOCBAIICHO HM3YYEHHIO CTPYKTYpHI COOOIIECTB MaKpO3000€HTOCHBIX M MEHOOCHTOCHBIX
opranu3MoB Ha sitopanu FOxHoit ry0s! o. PsbkkoB B Kannanakmickom 3anuse benoro mopst.

Makpo3000€HTOC ~WINCTO-TIECYaHOW JuTopaau benoro Mopst B OCHOBHOM IIPEACTaBIEH COOOIIECTBAMH
MHOTOIIIETHHKOBBIX YEPBEH U MOJUIIOCKOB. VX JKH3HENEATENIFHOCTh OKa3bIBACT OOMBIOE BINSHUE HA MUKPOpENbed JTHTOpaH
¥ OpraHU3MbI, HACEJIAIOIINE BEPXHHE CIION IPyHTa. B yacTHOCTH, 1By CTBOpUaThie MOIIIOCKH Macoma balthica BexyT akTHBHO
poromuii 06pa3 KU3HHU ¢ TOMOLIBIO JONATOBUAHON HOTH. Tleckoxkuibl Arenicola marina Taxxe BeIyT pPOIOLIHA 00pa3 XKHU3HH,
obwuras B U-00pa3HbIX HOpKax, IPH CO3AaHUH KOTOPHIX BHIOPACHIBAIOT IIPOMYIIECHHEIH Yepe3 KUILIEYHHUK ITECOK B BU/IE XOJIMHUKOB.

Pacnipenenenne MeHOOEHTOCHBIX COOOIIECTB HANPSMYIO 3aBHCUT OT COBOKYITHOCTH Pa3iHYHBIX YCIOBHIl B HX cpene
oburanus. CTOMUT OTMETUTBH, 4TO (DAKTOPHI CpeIbl BIUAIOT Ha MeiodayHy Ha Oojiee MEJIKOMAacIITA0OHOM YpPOBHE, YeM Ha
makpodayny. [ToaTomMy HensiMu uccieoBaHus CTalK IPOBEPKa TUIOTE3bI O BIUSHUN OHOTHYECKUX M3MEHEHUI MUKpOpeibeda
Ha pacrpeeneHne MeioO0eHToca, a TakKe CpaBHEHUE MacITaboB 3TOTO BIMSHAS Ha MeHodayHy 1 MakpodayHy.

Martepuansl 1l JaHHOW paboThl oTOomupanu B 2024-2025 rr. B3stue mpod MpOW3BOIIIIN C JIMTOPANH IMOMAPHO: C
YYacTKOB C BUAUMBIMH BeIOpocaMu Macoma balthica, v ¢ y4acTKOB 6e3 HUX; B MECTaX IMPUCYTCTBUS NECKOXKHUIOB — IO Ipobe
C BEPIIMHBI XOJMHKa 1 Ha TPYHTE BO3JIE HETO COOTBETCTBEHHO.

Ilo pesynpraram B o000oHMX CiydasxX MJOMHMHHPYIOIIMMH TpyNIlaMH 3yMeioOeHToca Ha JHMTOPaIH SIBISIOTCS
Harpacticoida v ceodbonHox)uByIne Nematoda.

CraTucTUUeCKHi aHalu3 pPe3yJbTaTOB HCCJIEIOBaHMS, PAacCMaTPHBABIIEr0 akTHBHOCTH M. balthica, He BbISBUI
3HAYMMBIX Pa3INuUi B OOMINN OONIBIIMHCTBA TAKCOHOB MEX/ly HapyIICHHBIMH M HEHAPYIICHHBIMH ydacTKaMu. Takum oOpa3om,
THIOTe3a O CYIIECTBCHHOM BIMSHUYU aKTUBHOCTH M. balthica Ha Bce cOOOLIECTBO HE MOATBEpAMIACh. MCKIIOUeHHEM CTanu
Ostracoda, ubsi 4HMCIEHHOCTh ObLIa HECKOJBbKO BBINIE HA YYacTKax C BBHIOPOCAMH, 4YTO, BO3MOXHO, CBSI3aHO C HX
MOP}OIIOTHYECKNMH 0COOCHHOCTSIMH MJIM 3KOJIOTHYECKUMH NPEAIIOUTCHUSIMHA. Pe3yIbTaThl JEMOHCTPHPYIOT, UTO JACATEILHOCTh
MOJITIOCKA HE SIBJISICTCS KIIIOYEBBIM (haKTOPOM, CTPYKTYPHPYIOIIUM KaK 3y-, TaK U IICEBJIOMEH00EHTOC B TaHHOM OMOTOTIIE.

AHanu3 BIHMSHUS M3MEHEHUs] MUKpopelibeda MeCKOKUIAMH MOKa3all, YTO YHCIEHHOCTh OCHOBHBIX IpeJCTaBUTEIeH
MakpobOeHToca: Macoma balthica, Mytilus edulis n Peringia ulvae, 3a UCKITIOYCHIEM WX MOJIOJIH, BBIIIC HAa TPYHTE 0€3 XOJIMHUKA.
HUcximouenneM sBisttoTcst BUnHL Jaera sp., Spio theeli, Pygospio elegans v Monoziple 0COOH ITECKOXKHIIOB, YUCICHHOCTh KOTOPBIX
Ha XOJIMHKaX BBILIE.

ITo npeaBapUTENbHBIM JaHHBIM, O0MIME MEHOOCHTOCHBIX OPraHU3MOB TOXKE Pa3INYaeTCs B 3aBUCUMOCTHU OT HAIMYHS
xonmuka. Ha poBHOM cyOctpate Bblnie uncineHHocTs Harpacticoida u Peringia ulvae. YncnenHocts Nematoda He 3aBHCHUT OT
THTIa MUKpOpenbeda.

Distribution of macrobenthic and meiobenthic organisms depending on biotic changes in microrelief of the
littoral zone

Tikhonov L'* Gavrilova E."?

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

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

* e-mail: ivantil811@gmail.com

This research examines the structure of macrobenthic and meiobenthic communities in the littoral zone of the South
Gulf of Ryazhkov Island in the Kandalaksha Gulf of the White Sea.
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BiausiHue MeTad0JIUTOB, BbIIEJIsIeMbIX IBYMs BuaaMu GykouaoB, Ascophyllum nodosum n Fucus vesiculosus,
Ha oOpa3oBaHue OuccycHbIX HUTel y Mytilus trossulus n M. edulis.
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XapakTepHO# depToil uTopanu bemoro mops sBisercs obwire GpykouaoB, OOJBITYI0 YaCTh KOTOPHIX COCTAaBIISIOT
Ascophyllum nodosum n Fucus vesiculosus. Bo BpeMs IpuiMBa UX TaJJIOMBbI ITOJHUMAIOTCS 32 CYET BO3AYIIHBIX ITy3bIpeid. B
CBSI3M C TUM, NIOCeJIeHne oOpacTarenei (MUANI) Ha TAUIOMaX (yKOMIOB CTAHOBUTCS I'YOUTEIBHBIM JUIS BOJOPOCIEH, TaK KakK
3TO MPHUBOJUT K TOMY, YTO CIIOEBHILE JICKHUT HA THE U MTOJYIaeT MEHbIIE COJTHEYHOTO CBETA.

B nanHo# paboTe MBI BBISICHSUTH, MOTYT JIU META0O0JIUTHI ()yKOWIOB HHTHOWPOBATh NPUKPEILUICHHE OEITOMOPCKUX MUITUH
(Mytilus trossulus w M. edulis). Beiio cobpaHo Mo 6 MYYKOB TaNIOMOB KaXKIOTO BHIA BOJOPOCIEH, BEC KOTOPBIX
KoHTpompoBaiu (52,413-213,901 r.). DTu my4xu ObLIN TOMEIIEHHI B 12 KOHTEHHEPOB, coaepkammx mo 600 MII MOPCKO# BOJEI,
CIIeMyIonMM 00pa3oM: B 6 KOHTEHHEpPOB OBLIM OMYyIIEHBI BEpXHHE (CaMble MOJIOJBIE) YAaCTH TAIJIOMOB, B Apyrue 6
KOHTEHHEepOB — HIDKHUE (CTaphle) YacTH TaliIoMoB. KOHIUITMOHUpOBaHKE BOBI OCYIIECTBISIIOCH B TeUEHHE 6 YacoB.

Hanee Boma ¢ MetabonutamMu Bogopociieil Opiia pasnuta B 120 Oaknedatok. B 20 6akme9aTox MBI HAJHIH YUCTYIO
MOpPCKYI0 BOAy (KOHTpouib). B Kakmyro eMKocTh OBIIO MOCakeHO MO ofHoW Muamu. [locie nByX OHEH SKCIIO3HIUHM MBI
MOACYHTAIN KOJIMYECTBO OMCCYCHBIX OJISIIIEK HA KaXKa0# OakmevaTke. Bece Muanu ObUIM M3MEPEHBI, OCIIe U3MEPEHUI Kaxast
0co0b ObUIa CBapeHa, U paKOBHHA OYHIIEHA OT MATKUX TKaHeW. Y BceX MUIMH ObUT OnpeiesieH MOp(OTHII, KOTOPBIH MO3BOJISET
C BBICOKOH BepOATHOCTHIO onpenenuts Bua muaru (Khaitov et al., 2021).

Bbuio mokaszaHo, 4TO B BOAE, COAEpIKAaIICH METAaOOIMTHI BEPXHUX, MOJIOABIX, YaCTEH TAIIOMOB, 00a BHAAa MHIWH
BBLJICJIAIM CYIIECTBEHHO MEHbIIIe OHUCCyca, 9YeM B KOHTPOJIE U B BOJE, COZeprKalleii MeTaOOIUThl OT HIDKHUX, CTapblX, YacTeH
BoJIOpocield. B Boze, comeprkaieif MeTaboMUTBI OT CTaphIX YacTeil TauloMoB, M. trossulus Bbinensun Oonble Ouccyca, 4eM
M. edulis.

DTOT pe3yNbTaT XOpOLIO COINIacyeTcs C INMPEKHUMH HaONIOJCHUSMH, KOTOPBIC BBISBUWIIM OOJBIIYIO CKIOHHOCTH
M. trossulus x obutanuio Ha Taiomax ¢ykouaos (Khaitov et al., 2025). ITo Bcelt BUTIUMOCTH, MUAUN MOTYT aKTUBHO 3aCEJIATh
JMIIb CTapble YacTH TAIJIOMOB, IOTOMY YTO HOBBIC YAaCTH BOJOPOCIICH aKTUBHO BBHIAEISIOT METaOOINTHI, TIPEIOTBPAIAIOIINE
[IPUKPEIITIEHUE MUUH.

The effect of metabolites produced by two species of fucoids, Ascophyllum nodosum and Fucus vesiculosus,
on the formation of bivalve threads in Myftilus trossulus and M. edulis

Belyaeva S."* Khaitov V."%3

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

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

3 Kandalaksha State Nature Reserve, Kandalaksha

* e-mail: Sonjabelyaeva05022011@gmail.com

Metabolites of White Sea fucoid algae inhibit mussel attachment. Young thalli reduced the formation of bissus in Mytilus
edulis and M. trossulus more than old thalli or controls. M. trossulus produced more bissus when in contact with old thalli than
M. edulis, which corresponds to its preference for old algae.
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DaKkTOpHI ONTUMH3ANMY MUTAHUSI MOPCKUX 3Be3]1 Asterias rubens, 0X0TSIHUXCA B CMENIAHHBIX MOCEJIEHHSIX
Mpytilus edulis u M. trossulus na mejikoBoabsix besoro mopsi
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CorylacHO TEOpUHM ONTHMAILHOTO (YpaKMPOBAHUS, XUIIHUK CTPEMUTCS MaKCUMU3UPOBAThH MOJIy4aeMyl0 W3 MHUILU
SHEPTHIO 33 eIUHUIYy BpeMEHH. BIo/keT BpeMeHH XHMIIHUKA CKJIAJbIBACTCs M3 BPEMEHH, 3aTPayeHHOr0 Ha MOUCK JOObIUH, U
BPEMEHH, 3aTPadeHHOTO Ha ee 00paboTKYy.

Jnst MopckuX 3Be3x Asterias rubens MUOUN — OCHOBHOM BHI KEPTBBI. MUANN MHOTOYHCICHHBI H JIETKOIOCTYIIHBI,
BpeMs Ha MX MMOMCK MHHUMabHO. [I03TOMy onTHMu3anysi BHIOOpa JKEPTBBI 3aBUCHT OT TeX (DAaKTOPOB, KOTOpHIE BIHSIOT Ha
BpeMsi moTpebieHust noObuu. Mpbl paccMoTpenu aBe Tpynmsl ¢akrtopoB. (1) VHauBuayanabHble NPU3HAKH JKEPTBBI:
MPUHAIJIC)KHOCTh MUIUI K OTHOMY U3 ABYX BHIOB OenoMopckux Mumuid (Mytilus edulis, ME, wmu M. trossulus, MT) u pa3mep
ocobu. (2) OcoOECHHOCTH OpraHM3alMU MMOCEICHUN JKEPTB: COOTHOILICHHUE YHCICHHOCTEH MBYX BHIIOB JKEPTB B CMEIIAHHOM
MOCENEHUH; IJIOTHOCTH MTOCETICHNUS JKEePTB U KOJIMYECTBO UX arperanui.

Iens mccnenoBaHusl — MPOBEPUTH COBMECTHOE BIMSHHE STHX (DaKTOPOB Ha BEPOSTHOCTH HallaJICHHS XWIIHUKa Ha
KEPTBY.

Boutn cobpaHbl MUAMM JBYX BUJOB (OIpeAesieHHe NMPOBOAMIOCH IO MATTEPHY 3aKJIaJKH IEepIaMyTpOBOTO ClOs) B
pazmepHoM nuanazoHe 15-30 mm. ITo 80 Muauii B pa3Hbix nponopuusix M7 u ME pazMecTunu Ha 33 KepaMHUUECKUX IIUTKaX
(25%25 cm). IImuTKM pacmooKIIIK Ha JTHE JTUTOPATBHOMN JTyXu U Jaiu chopMUpoBaThCs arperanusM B TeueHue 3 mHei. 1o
(dororpadusmM KaxI0W IUIMTKU OLIEHWBAIN KOJWYECTBO arperanuii, Ux IUIOIaay U KOJMYECTBO MOJUIIOCKOB B HuX. [lanee
TUTUTKA Pa3MECTHIIM Ha TIIyOMHE OKOJIO 2 M B €CTECTBCHHOM MECTE CKOIUICHHS MOPCKHX 3Be3X Ha 52 uaca. [1o HaOmoeHUsM,
3BE3]bl B Macce HAIOJ3aIM Ha 3KCIEPHMEHTAIBHBIE YCTAaHOBKH TaK Xe, KaK JIeJaloT 3TO 3BE3/bl, aTaKyIOIINEe eCTECTBEHHbIC
noceneHuss Muauid. [locne SKCO3UIMKU IS KaXKI0H KHUBOW U CheICHHOH MUINU (QUKCUPOBAJIM €€ BUIOBYIO ITPUHAJIC)KHOCTD
U pa3Mep; 3Be3/1bl, IOJHATHIE BMECTE C IUIACTUHAMHU, OBUTM M3MEPEHbI, OJIHAKO y4YeTa Pa3MEepHOI CTPYKTYphI OCENICHHUS 3BE3]1
BO BCEH aKBaTOPHU HE MPOBOIMIOCH.

IMocTpoeHHas perpeccnoHHass MOAENb IT0Ka3aja, YTO BEPOSITHOCTh TMOeN MU ObliIa BBIIIE U1 0cobeil ¢ pasMepom
MeHblIe cpepHero. CMEpTHOCTh JKEPTB YBEJIMUMBAJIACH B CaJIKaX C OOJIBIIMM KOJIMYECTBOM MEJKHX arperaiuii (arperanuu,
COCTOsIIIMEe 13 TpUMepHO 2—4 ocobeit). BersaBneHa HemHeHHAast 3aBUCUMOCTD OT IIOTHOCTH MOCENICHNUS KEPTB — ONTHMAIbHON
JUISL XUIITHHUKA ObIIa CpetHsst INIOTHOCTH (0KoJio 0,7 ocobu Ha KB. cM). Mopckue 3Be31b! yalie arakoBainu M7, 94To cornacyercs
¢ npeapiymmmu uccnenoBanusivu (Khaitov et al. 2021), ogHako BeposITHOCT THOCITH MUMH BO3pacTaia ¢ yBEJIMUSHUEM J0JIH
ME. D10 HECOOTBETCTBHE 00BSCHAETCS TeM, YTO ME hopMUPYIOT 0oJiee PhIXJIbIe arperaiuy.

Taxum 06pa3om, ONTHMANIBHBIN BEIOOP KEPTBBI ONPEAEISIETCS HE TOJBKO €€ MHAMBUAYaJIbHBIMHU NTPH3HAKaMHU, HO U
(bakTOpamH, CBSI3aHHBIMH C OpraHU3alMel X MOCETICHUH.

Factors optimizing the nutrition of sea stars Asterias rubens, hunting in mixed settlements of Mytilus edulis
and M. trossulus in the shallow waters of the White Sea

Belyaeva O."*, Khaitov y. 123
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Petersburg

2 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
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* e-mail: olesya.belyayeva.08@mail.ru

For the starfish Asterias rubens, prey selection depends on prey traits (size, species: Mytilus edulis or M. trossulus) and
settlement structure (density, aggregation). Field experiments and regression modeling revealed higher mortality for smaller
M. trossulus mussels and in settlements with many small aggregations at intermediate densities. This confirms that optimal
foraging is shaped by both individual prey characteristics and settlement organization.
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INomoHEeHNE MOJIOBIO — KITIOYEBOH MO IIMOHHBIHN ponecc. OTHAKO Y IBYCTBOPYATHIX MOJIIIOCKOB B ITOCEIICHUAX
4acTO JOMUHHPYIOT B3pOCIbIE 0COOM, NMPH MOJIHOM OTCYTCTBUHM Moyiogu. Tridonta borealis — MOJUTIOCK-JONTOXKNUTEIb, IS
MIOCENIEHNI KOTOPOTO OTCYTCTBHE IOIOJIHEHUS B TEUCHHE HECKOJBKHX NECATHIECTHH — OOBIYHOE sBICHME. Tak, B OJHOW U3
akBaTopuii beixoro Mops oTCyTCTBHE MOJIOAN HAOIOAaIachk Ha MPOTsDKEHUH Oosee 20 JeT, MOCie Yero HaOIIIoJacs IPUTOK
motou (Skazina et al., 2013). dakTopsl, peryaupyoOIHe TAKOS HEPABHOMEPHOE MOMOIHEHHE, HEU3BECTHEI. J[JIs moucKa 3THx
(axTOpOB HEOOXOJMMO OIIEHHTH, B KaKMX MaclTabax OHM MOTYT AEHCTBOBaThb, YTO M CTaJO LEJbI0 JaHHOW paboThbl. bbuia
HCCIIEZIOBaHa BO3pPAcTHasl CTPYKTypa M TeMIsl pocta 1. borealis B AByx akBaTopumsx bemoro Mops, pacroioXEHHBIX Ha
PacCTOSIHUU HECKOJIBKUX KHJIOMETPOB JpyT oT Apyra (CeBepHas ry0a o. Psukkos u Mnuncras ry6a o. ['opensiit), BHyTpH Kax a0
U3 KOTOPBIX OBUIO UCCIIEIOBAHO HECKOJIBKO TOUEK, HAXOSIUXCS Ha PACCTOSHUM HECKOJIBKUX AECATKOB METPOB APYT OT JIpyTa.
Ha BrIGopke u3 63 MOJUTIOCKOB, coOpaHHBIX JieToM 2025 ronma w3 pa3HBIX aKBaTOpHi, ObLIa IpOBE/IcHAa OIICHKA BO3PAcTa I0
CJIOSIM CE30HHOHM OCTaHOBKH POCTA, N3yYCHHBIX HA CHHJIAX PAKOBHMH. BBIIM MMOCTPOECHBI MOJIEIH, ONHCHIBAIOIINE CBSI3b MEXKILY
BO3PAaCTOM MOJUTIOCKOB M pa3MepoM, KOTOpPbIE€ BBISIBUIIN JIMHEHHYIO CBA3b MEXy STUMHU IOKa3aTeIIMHU. PocToOBEIE poLiecchl B
Pa3HBIX aKBaTOPHAX HE passiMuaroTcs. TOYHOCTH MO/eNy OblIa MpOBEpEHa ¢ MOMOIIBI0 HE3aBUCHMON BBIOOPKH MOJIITFOCKOB H3
Wnuncroii ry0sl1, B3sMTEIX M3 1pob 2019 rona, y KOTOPHIX Takke OBLI MOCYNUTAH BO3PACT, CPEAHEE OTKIOHEHHE OT MOJEIH
cocraBmwiio npumMepHo -0,1 r. Beina mpoBeneHa peKOHCTPYKIUS BO3PACTHOM CTPYKTYpPBI IOCEICHHH Ha OCHOBE pa3MEepHOi
CTPYKTYpBbI coOpaHHBIX MOJUTIOCKOB 2025 roma. Ha ocHOBe maHHBIX MOHHUTOpUHTa B Mmucroit rybe Momens MO3BOIMIA
BBIYHCIINTD TO/IBI, KOT/Ia IPOUCXOAMIIO OCEIaHUE MOJIOJH B 3TOH aKBaTOPHH.

Takoit ananu3 mokasain, uro B CeBepHOii ry0e MaccoBBI MPUTOK Mosoau mpousorien nocie 2020 roga. [pu stom
MaccOBO€ IIOTIOJIHEHUE, OTMEYEHHOE B OJHMX YYacTKax aKBaTOpHM, He HaOmonanack B npyrux. B Wmmcroit rybe mnmka
TIOTIOJTHEHHMS B yKa3aHHbIE TOIb HE HAOIOIA/IOCh U TIOTIOJIHEHHE IIPOUCXOUIIO PABHOMEPHO Ha MpOTsHKeHUH nepuozaa ¢ 2000
no 2025 roga. Takue maHHBIE MOKA3aJIM OTCYTCTBHE CHHXPOHHOCTH B IOIOJHEHHH B Pa3HBIX AKBATOPHAX, YTO MO3BOJISET
TOBOPHUTH O NPeo0dalaHuyl PEryIupYIOIUX (aKTOpOB, BIMSIOIIUX B MacliTabaXx HECKOJIBKUX METPOB. JTO CyXaeT 00nacTh
MIOMCKA BO3MOJKHBIX (PAKTOPOB, PErYJMPYIONIMX MOMOJIHEHHE W MCKIIOYUTh M3 YHCIIAa KaHAWAATOB KIMMAaTHUECKHEe (PaKTOpPHI.
Kpome Toro, Mexxay KOJIMUECTBOM OCEBIIMX MOJUIIOCKOB M KOJIMUECTBOM MEPTBBIX CTBOPOK CYIIECTBYET HEJTMHEHHAS CBA3b.

Patterns of population replenishment Astarte borealis (Schumacher, 1817)
Fedorova K.!, Khaitov V."%3*

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

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

3 Kandalaksha State Nature Reserve, Kandalaksha
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Age structure of Tridonta borealis from two White Sea sites revealed contrasting recruitment patterns: a pulse
recruitment in one area versus steady, long-term recruitment in another. This spatial asynchrony at a scale of both kilometers
and meters indicates that recruitment is regulated primarily by local factors, not large-scale drivers.
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Bcenenne um skcmaHcus BUAOB poaa Marenzelleria TpencTaBISIOT coboif OmMoTHUeckoe cOOBITHE, BeAyliee K
TIepecTporiKe MOHHBIX 3KOCHUCTeM BocTouHoW Bantukm (Makcumos, 2010). B ®unckoM 3ammBe OOMTAIOT JBa MHBa3HOHHBIX
Buna: M. arctica (Chamberlin, 1920), pacnpoctpanennas B riry0okoBoAHBIX OuoTonax, u M. neglecta Sikorski & Bick, 2004,
XapakTepHas s MPUOpeXHOW 30HBL. B WX JKM3HEHHOM IMKIIE W3 SHUI pa3BUBACTCS IUIAHKTOHHAS JIMIYMHKA, MOHHUTOPHHT
KOTOPOI KPHUTHYECKH Ba)XCH U IOHMMAaHHSI MEXaHM3MOB pacceleHus. Ha pa3BuTHe BIMSET CONEHOCTH, TEMIIepatypa u
Hanmune nunom (Bochert, 1997). Yerkas Ouorommueckas cerperanusi B3pOCIBIX OCOOEH COXpaHSETCS JECATHIICTHSMH
(KouemkoBa, Exxoa, 2018), uro mojauepkuBaeT pojib JTHYMHOYHOHN (asbl, XOTS NMPOCTPAHCTBEHHAs NUHAMHKA JTHMYMHOK B
TUTAHKTOHE OCTAETCS MaJION3yYeHHOM.

C Hos10ps 2025 roma, Ha 0XKHOM MoOepekbe DUHCKOrO 3aJIMBa HAYAT KOJHMYCCTBEHHBIN €KEMECSIHBI MOHUTOPHHT
3001u1aHKTOHa. OCHOBHOM METO] 0TOOpa — BEPTUKAILHBIC JIOBBI IJIAHKTOHHOM CEThIO B MPUOPEKHOI 30HE B IMana3oHe IiyOnH
oT 2,5 mo 7 MeTpOoB, IO TPH IMMOBTOPHOCTH HA KAXKAOU TOUKe. JIOMOTHHUTENBHO, U OICHKH OOIIEro OOWIHs U KaueCTBEHHOTO
cocTaBa JTMYMHOYHBIX CTaguii, MBI MPOTACKHBAIHM IUIAHKTOHHYIO CETKY 3a IBIDKyIIeHcs Joakod, Oe3 ydeTa BpeMEHH H
paccrosiusi. KonmuuectBeHHsle npo0Obl (ukcupoBanu 4 % pactBopoM ¢opmanpaeruaa. Janee, B 1ab0paTopHBIX YCIOBHUSX
poObI 00pabaTHIBAIM METOIOM IIPOCMOTPA 101 OMHOKYIISIpOM B kKamepe boroposa ¢ mocienyromiei copTHPOBKOH IO OCHOBHBIM
TAaKCOHOMHYECKHM TpyIMaM, WACHTH(HKanuell IMYWHOK MONMMXeT poma Marenzelleria W TOACYETOM WX YHCICHHOCTH.
KonudecTBeHHBIH aHATNU3 COOPAHHOTO MaTepHaja B HACTOsIIECe BpeMs mpojoinkaetcs. Takxke, ¢ 2019 roja Ha TeX ke CTaHIUAX
BeAyTCsl KaueCTBEHHBIE COOPHI, UTO MO3BOJIIET AaHATU3UPOBATH CE30HHYIO AMHAMUKY COOOIIEeCTRa.

Ha ocHOBe MHOTOJNETHHX Ka4eCTBCHHBIX HAONIOJCHHWH yCTaHOBJIEHO, YTO HepecT Marenzelleria sp. HaYMHAETCS B
oktsi0pe. [lepBbie TpOXOGhOPHI NOSABISAIOTCS B OKTSOpe-HOsI0pe. JIMYMHKY pacTyT B TEUEHUE 3UMBI U BECHBI, 8 OCEJIAlOT Ha JTHO B
KOHIIEe Masi — Havyayie uioHs. [lomumo nmnmunnok Marenzelleria sp., B npo06ax WASHTUPHUIUPYIOTCS 10 KPYITHBIX TAKCOHOMUYECKHX
TPYTII IPYTHE TUNIAHKTOHHBIC OPTaHU3MEL, TAKHE KaK KOJIOBPATKH, KOOI i BETBICTOYCHIC PAUKH, YTO II03BOJISICT OIICHUBATh
KOMILICKCHBIC H3MEHEHHS B COOOIIEeCTRE.

JlonrocpovHsie UCCIIEI0BaHUS C €KEMECSYHBIM MOHHUTOPHHIOM JINYMHOYHBIX cTanuil Marenzelleria sp., THAPONOTUM
u OeHTOoCca HEOOXOIUMBI JIJIS KOJTMYECTBEHHON OICHKH JMHAMUKH TIOMYJISIHH, BBIIBICHUS KIFOYECBBIX (DAaKTOPOB Pa3BHUTHUS
JMYUHOK U MIPOTHO3WPOBAHMS U3MEHCHHH B IOHHBIX 3KocHcTeMaX DHHCKOTO 3aJHBa.

Paboma svinonnena na obopyoosanuu L{KII « Taxcony 3UH PAH u npu ucnonb308anuu KOJAEKYUOHHBIX MAMEPUATO8
3oonocunecxoeo uncmumyma PAH (Canxm-Ilemep6ype, Poccus) 6 pamkax mem eoczadanusi 125012800894-6. 3a nomows 6
cbope mamepuana agmopwi svipadxcaiom oiazooaprocms B.P. Xabubynunou (CII61'Y, 3UH PAH).

Seasonal distribution of Marenzelleria sp. larvae along the southern coast of the Gulf of Finland

Demidova E.', Chava A.”, Starunov V.3, Starunova Z.°

! Saint Petersburg State University, Department of Biogeography and Nature Conservation, Saint Petersburg
2 Shirshov Institute of Oceanology RAS, Laboratory of Ecology of Coastal Benthic Communities, Moscow
3 Zoological Institute RAS, Laboratory of Evolutionary Morphology, Saint Petersburg

* e-mail: demidova848lisa@yandex.ru

Invasive Marenzelleria species reshape Baltic benthic ecosystems. Two species inhabit the Gulf of Finland, where larval
monitoring and environmental measurements track their dispersal. Monthly plankton surveys since 2025, complemented by long-
term qualitative data, reveal seasonal larval dynamics and support predictions of ecosystem changes driven by these polychaetes.
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Oco0eHHOCTH COCTaBa TPYHTA B BbIOpocax Arenicola marina
Taspunosa E. 0.13% Bepmebnuuii B.E.>* Xomskos FO.B.>*

! Dkomoro-6uonorudeckuii neHTp «KpPecTOBCKHI OCTPOB», Ta00paTOpPHs SKOJIOTHH MOPCKOTO GeHTOCa (THAPOOHOIIOTHH),
Cankr-IlerepOypr

2 Cankr-TleTepOyprekuii rocy1apcTBEHHbIH JlecoTexHudeckuii ynusepcuteT umenn C.M. Kupogsa, Cankr-TleTep6ypr

3 Cankt-TleTepOyprekuii TOCy IapCTBEHHBIN YHUBEPCHTET, Kadeapa 30010TuH 6ecro3BoHouHbIX, CankT-IleTepbypr

4 Arpodusnueckuii uactutyT PAH, Cankr-IleTepGypr

* e-mail: lizazavr2018@gmail.com

Muxkpopenbed sutopanu benoro Mopst opMupyercst 3a cHeT KHU3HEAESTeIbHOCTH HACEISIONNX €€ 0eCII03BOHOYHBIX
JKUBOTHBIX. 3HAYNTEIBHYIO POJIb B 3TOM MIPOLIECCE UTPAIOT MHOTOLIIETHHKOBBIE UePBU NECKOXKUIBI Arenicola marina. OHu BegyT
poromtmii 06pa3 Ku3HH, GOpMHPYS B Toue TpyHTa U-00pa3Hble HOPKH, U IIUTAIOTCS B HUX, 3arJ1aThIBas BEPXHUN CIION MecKa 1
MPOITyCKasi ero uepe3 KUIIeYHK. B pe3ynpraTe co3aatoTcst BHIOPOCH! Ha MOBEPXHOCTH M3 00pa0OTaHHOTO MECKOXKUIOM I'PYHTA
B BHJIE XOJIMHKOB, KOTOpbIe ()OPMHUPYIOT 0COObIe OuoTONBI. [Iy1s1 HUX XapaKTepHbl OMOTYpOALlMOHHBIE TIPOLECCHI, TaKHE Kak:
NepeMEeIINBaHNE W MOJM(UKAIMSA COCTaBa CIOEB TPYHTa, M3MEHEHHE KOHLEHTPALMH KHCIOPOAA 3a CUET W3MEHEHUS
MoKasaresel MOPUCTOCTH U MPOHUIIAEMOCTH, KOHIICHTPAIIMH OPraHM4YeCcKoro ocaaka mpuaonHoro cinos (Volkenborn et al, 2007).

Kpome TOro, meckouibl OKa3bIBalOT BIMSHHE Ha paclpesielieHHe NPYTHX JUTOpaibHBIX OecriozBoHouHbIX (Flach,
1992; Brafield, Newell, 1961). Muorue na(ayHHBIE OOUTENN N30ETAIOT MECTa X aKTHBHOHN KU3HEICITEIHPHOCTH, YTO MOXKET
OOBACHATHCSI TPOCTPAHCTBEHHON KOHKypeHnued. OIHako BapHaHTHl B3aUMOACHCTBUI C SMMOCHTOCHBIMH OpTraHH3MaMH
U3y4YEHBI TOpa3/l0 MeHbIIe. BeposTHO, OHM MPOXOMAAT HE HANPSIMYIO, @ HA YPOBHE XUMUYECKHUX CJIEJ0B M OMOTYpOallMOHHON
AKTHBHOCTH OT ITECKOXHJIOB, OKa3bIBAIOLINX BIUSIHUE HA APYTHX OECIO3BOHOYHBIX.

Ienpro JTaHHOTO HCCIIEIOBAHMS SIBIISICTCS ONPEIENICHNE XMMHUUECKOTO COCTaBa TpyHTa B BBIOpocax Arenicola marina u
CpaBHEHHE C IPYHTOM, He 00pa00TaHHBIM ITECKOKHIIAMH.

Martepuain 611 coOpan B aBrycte 2025 1. [IpoOsl rpyHTa OBUIH B35THI CO CPEIHET0 TOPU30HTA JTUTOpanu B DyKycoBoit
u FOxHoi Ty0ax o. PsoxxoB (Kanmanakmckuit 3amuB, benoe Mmope). B kaxmoit Touke otOupanock mo 3 cepun 00pas3moB Maccoi
100 r ¢ BOPOHKH, XOJIMHUKA U TIOBEPXHOCTH TPYHTA PSJIOM.

Bbl1 n3ydeH rpanyIoMEeTpUYECKUI COCTAB IPYHTA JUIsl ONIPEAEIECHUS OCHOBHBIX CBOMCTB JaHHOMU 1104BbI. bbll IpoBEicH
aHaIM3 00pa3lOB METOIOM MAaCC-CHEKTPOMETPUH AT ONPENENICHHS X XHMHUYECKOTO COCTaBa M YTOYHEHHS KOHIEHTPaLUH
OPTaHWYECKOro BemecTBa. [ pyHT B BOPOHKaxX M Ha XOJIMHKAX XapaKTEPHU3yeTCs] HU3KUM COJIepKaHHEM OHOTE€HHBIX 3JIEMEHTOB
(pocdarsl, HUTpATHI, HUTPUTHI, HOH AMMOHHS) OTHOCHUTEIHHO OOpA3LOB C YYacTKOB JHMTOPAJIH, HE MOJAU(UIMPOBAHHBIX
KHU3HEACATEIBHOCTHIO TIECKOXHIIOB, YTO MOXKET CBHETEIHCTBOBATH O BBHICOKOI((PEKTHBHOM MeTabOIM3MeE IMECKOXXUIOB U
BBICOKOM IOKa3aTese OMOTeHHOCTH AJIsI CPEAHET0 TOPU30HTA JINTOPAIIH.

Soil composition in the casts of the lugworm Arenicola marina
Gavrilova E."* Vertebnyy V.**, Khomyakov U. **

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

2 Saint Petersburg State Forest Technical University, Saint Petersburg

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

4 Agrophysical Research Institute RAS, Saint Petersburg

* e-mail: lizazavr2018@gmail.com

This study focuses on determining the chemical composition of sediment in Arenicola marina casts and comparing it
with sediment unaffected by bioturbation. The sediment's grain-size distribution was assessed to determine its key properties.
Mass spectrometry was employed to analyze the samples, identifying their chemical constituents and quantifying organic matter
content.
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HNnrepdepenuns 6eomopckux muauii Mytilus edulis w M. trossulus B cMellIaHHBIX MOCeTeHUSIX
Hyxun B.A"", Xatimoe B.M."*3

! Dkomoro-6uonorudeckuii neHTp «KpPecTOBCKHI OCTPOB», Ta00paTOpPHs SKOJIOTHH MOPCKOTO GeHTOCa (THAPOOHOIIOTHH),
Cankr-IlerepOypr

2 Cankr-TleTepOyprekuii rocy1apcTBEHHbIN YHUBEPCUTET, Kadeapa 300oruu 6ecrno3soHounbIX, CankT-ITeTepOypr

3 KanmanakoicKui rocyJapCcTBEHHBIN 3anoBeqHUK, Kananakina

* e-mail: shchukin.v.al l@mail.ru

B Benom mope oburtaer mBa Bupma munuit: Mytilus edulus (ME) n Mytilus trossulus (MT). DTn nBa BHIa MOTYT
(hopMHpOBaTh, KaK OJTHOBUIOBBIE, TAaK U CMEIIaHHbIE IToceaeHust. OXHUIaeTcs, YTO MEeX /Ty STUMU BUIAMH JOJKHA HaOMI0JaThCs
KoHKypeHnus. OnHa w3 (opM KOHKYpeHTHOW OOpbOBI, MHTep(depeHIus, Mmoapa3yMeBacT HalHdWe MEXaHH3MOB IIPSMOTO
«arpeccUBHOTO» BO3JCHCTBHS Ha MapTHepa. buccycHble HUTH MHAMH MOTYT OBITh HCIIOJIB30BAaHBI KaK OPY)KHE, CIIOCOOHOE
BO3JICHCTBOBATh Ha KOHKYpEHTa (00€3/1BH)KUBAHNUE, MTPEISITCTBUE OTKPBITUS CBOPOK H T. II.). DTO 0COOEHHO Ba)KHO B IUIOTHBIX
MHOT'OCJIOMHBIX NOCENEHUSX, TJe MOJABUKHOCTh MU OTpaHUUYEHA, U MOJUTIOCK HE MOXKET YIOJI3TH OT KOHKYypeHTOB. IlepBblit
3Tall IPUKPEIUICHHUS — OIIyTNbIBaHUE CyOCTpaTa HOTOH. MBI aHANIN3UPOBAIM BPEMs, KOTOPOE 3aTPaYNBaCT MUHS HA IBIKCHUS
HOTH IIPH TPEX BapHaHTaX COCeACTBa NBYX ocobeit: ME-ME, MT-MT (omHoBuaoBsie iapel) U ME-MT (pa3HOBUIOBBIC MaphI).

MoJTIOCKH B pa3HbIX KOMOMHAIMSAX ObUIM 3aKpEIUICHbl Ha KePAaMUYECKHX IUIACTUHAX C MIOMOILbIO [IMaHAKPHIATHOTO
KJIes, YTO MMHTHPOBAJIO 00E3/IBIKEHHOE TIOJIOKEHNE 0COOH B INIOTHOM CKOIUTeHHH Muanii. OcoOu ObUTH OpHEHTHPOBAHbI APYT
K IpyTy OpIOIIHBIMU CTOpPOHAMH (paccTosiHue Mexkay coceqsiMu 1 cm). [lmacTiHbI pacnonaraaucs B akBapruyMe ¢ MpO3padHoit
CTCHKOH, PSIIOM ¢ KOTOPO# OblTa yctaHOBJIeHa Kamepa GoPro, mpou3BoauBIIas BUICO3aMUCh B pexkume timelapse (naTepBait 3
CEKYH/IbI) B TEUEHHE OJHOTO Jaca (110 pe3ynbTaTaM MMIOTHBIX HAOII0AeHUH — ONTHMAJIbHOE BPEMS JJISI IEPBOH peakIuy 0coou,
BCTPETHUBILCH NPOTUBHUKA).

[Tocne oxOHuYaHMS 3alCH MUJIWHM OBLIM BCKPBITHI M MO XapakTepy pPa3BUTHsS IEPIaMyTPOBOTO CJIOS OLIEHHBAIN
BUIOBYIO IIPUHAAISKHOCTS MUIUH. beito onmucano 8 map M7T-MT, 16 nap ME-ME u 20 nap ME-MT. Kaxnas napa MOJUTIOCKOB
HCIIOJIb30BAJIaCh B 3KCIICPUMEHTE OJIMH pa3.

MBbI BBIISTTHITH [IBa TIATTEPHA JIBM)KEHHSI HOTH: HOT'A OIIYTIBIBAET CBOKO COOCTBEHHYIO pakoBuHy (P1), Hora oiymnsiBaer
coceHIo 0co0b (P2). Mbl oLleHMIN MTPOIOIDKUTENEHOCTh BPEMEHH, KOT/Ia IPOSIBISAETCS TOT MM MHOU MarTepH (OLCHUBAIIH
JIOJTIO BPEMEHU MPOSIBIICHUS TTaTTEPHA BO BCEM BPEMEHH, KOT/la Hora Oblila BEITSHYTA).

Bpems mnposiBaenuss Pl y ME cyumecTBEHHO Bbllle, 4eM y Muauil M7, KOTOpble 3TOT MNATTEPH MOYTH HE
nemoHctpupoBanu (ME u MT, cOOTBETCTBEHHO, CpeHss + cTanaapTHas omuoka: 22 + 2,6 % vs 9 + 2.8 % ot 00111ero BpeMeHu
akTUBHOCTH HOTH, t = 3,37, p = 0,0013). DTH pa3nu4us MOXHO TPAKTOBATh, KAK Pa3HYIO CTEICHD aJalITAlMH JBYX BUIOB MU
K ’KM3HHU B cKomeHwsx: ME, npossiss nartepH P, BeposTHO, Jydine KOHTPOJUPYIOT NPHUKPEIIeHNe Ouccyca co CTOPOHEI
JIPYTUX MUAMI.

MBI paccMOTpEIH IPOIOIDKUTEFHOCTS ATTepHa P2 B pa3HOBHIOBBIX Mapax (coBMmecTHO 68 ocobeit uz MT-MT n ME-
ME) n omHOBUAOBBIX Tapax (coBMecTHO 40 ocobeit u3 ME-MT). Jlons BpeMeHH, 3aTpadeHHOro Ha P2, cymecTBeHHO Bo3pacTaeT
B Pa3HOBHJIOBEIX IMapax IMo cpaBHEHHIO ¢ omMHOBHAOBEIME (31 + 2.4 % vs 16 £ 3,64 %, cooTBeTcTBeHHO, t = 3,5, p = 0,0011).
Taxum 00pa3oM, B pa3HOBHAOBBIX Mapax MUIMH JOJIBIIE ONIYNBIBAIOT COCE/IA, YTO MOXKHO TPAKTOBATh, KaK MOMBITKY O0JIEIHUTh
O1ccycoM KOHKYpEHTA.

Interference of the White Sea mussels Mytilus edulis and M. trossulus in mixed settlements
Shchukin V."", Khaitov V."%3

! Center of Ecology and Biology “Krestovsky ostrov”, Laboratory of marine benthic ecology and hydrobiology, Saint
Petersburg

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

3 Kandalaksha State Nature Reserve, Kandalaksha

* e-mail: shchukin.v.al l@mail.ru

The interactions between two mussel species were studied in paired setups. In mixed-species pairs, individuals more
frequently probed their heterospecific neighbor with their foot, likely attempting byssus placement. This behavior suggests
interference competition, where byssus threads are used as a weapon against the other species.
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Life without eyes: How do stalked jellyfish respond to light?
Domracheva M. * Kosevich I.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
* e-mail: m.domracheva2000@yandex.ru

Light detection drives numerous essential animal behaviors, including spatial orientation, predator avoidance, feeding, and
reproduction. Cnidarians, as early-diverging metazoans, exhibit remarkable diversity in photodetection structures, from simple
photosensory cells to complex image-forming eyes. However, research on cnidarian photoreception has mostly focused on model
organisms such as Hydra vulgaris and the sophisticated visual systems of box jellyfish (e.g., Tripedalia cystophora) leaving
many other lineages poorly studied (Taddei-Ferretti et al., 2000; Garm et al., 2022; Stoilova et al., 2025).

This study investigates photic behavior in Staurozoa, a distinctive class of sessile cnidarians. Existing evidence for
photosensitivity in staurozoans is limited to descriptions of ocelli in a single species, Stylocoronella riedli, despite behavioral
observations suggesting that many species react to light even without defined eyes (Blumer et al., 1995). We examined the
responses of the eyeless staurozoan Haliclystus auricula to high-intensity light of different wavelengths, tested for regional
sensitivity differences across the body, and characterized baseline behavior under constant illumination.

Photic responses were tested using three laser wavelengths: red (650 nm), green (532 nm), and violet (405 nm). Individual
medusae received localized stimulation applied to two anatomical regions: the stalk and the calyx. Each wavelength-region
combination was tested at two exposure durations (10 s and 30 s), with five biological replicates per condition, totaling 60
experimental trials. Control animals were observed under continuous ambient light. Behavioral coding from video recordings
included presence or absence of a reaction, type and location of reaction, contraction duration, and recovery time.

We first characterized the baseline behavior of H. auricula, which consists of irregular calyx rotations and sporadic
contractions of both stalk and calyx. We interpret this pattern as a potential foraging strategy for scanning the surrounding
environment for prey. Experimental stimulation revealed a strong avoidance response to violet light, manifested as rapid
contraction. In contrast, red and green lasers elicited no detectable deviations from baseline behavior. This selective sensitivity
to short-wavelength light suggests wavelength discrimination and supports the presence of functional photoreceptors in
H. auricula. The avoidance response likely represents a protective mechanism against intense violet or near-UV radiation in
natural habitats. Overall, our findings suggest that staurozoans possess a multimodal sensory system capable of regulating posture
and movement despite lacking defined eyes and centralized nervous system.

The study was conducted under the state assignment of Lomonosov Moscow State University Ne 1025031900094-4-1.6.12-
1.6.12, and financial support by RSF grant Ne 25-24-00700.
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Muxkpoouom craBpomenysnl Haliclystus auricula: TakcoHoMHYecKOe pa3HoOOpa3ue U OHOXUMUYECKHUIt
MOTEeHIHAT

Tanywrxa B.B. L3% ycenxo E.M.", Canoea U.A.", Xabubynuna B.P. L2

! Cankr-IleTepOyprekuii rocy1apcTBEHHBIN YHUBEPCUTET, Kaeapa 300]I0THH Oeco3BoH0YHEIX, CanKT-IleTepOypr
2 3oomormgeckuii nactHTyT PAH, Cankr-TleTepOypr

3 HUU snupemuonoruu u Mukpo6uosiorun umenu Iacrepa, Cankr-ITetepOypr

* e-mail: st809336@student.spbu.ru

CraBpomeny3ssl pona Haliclystus — 3TO yHUKaJIbHBIC CHISTUIHE CTPEKAIOIINE, OOUTAOMINE B YCIOBISX JIUTOPAIH. TaKou
00pa3 KU3HU CONPSDKEH ¢ POPMUPOBAHHEM YCTOHYMBOCTH K CYTOYHBIM KOJICOAHHSM TEMIIEPaTyphl M COJIEHOCTH B YCIIOBHSX
NPWIMBOB W OTJIHMBOB, & TaKXKe C BBIPAaOOTKON MEXaHW3MOB aHTHMHUKPOOHOH 3amuthl. M3ydyeHne MuKpoOMOMa SBisieTCS
aKTyaJIbHOM 3amadeii Uil MOHNIMaHMsI POJIM ACCOLMMPOBAHHBIX OaKTEpUil B )KU3HU CTABPOMELY3.

Ienpro naHHOW PabOTHI OBUIO MOMYUIECHUE U TIEPBUYHAS XapaKTEPUCTHKA KyJIbTHBUPYEMBIX OaKTEpHi, aCCOIMUPOBAHHBIX
co craBpomeny3oi H. auricula, 1is OLEHKH TaKCOHOMHYECKOT'O COCTaBa M aHAIM3a MX IMOTEHIMAILHOTO (PyHKIMOHAIBHOTO
BKJIa/la B aJalTalliI0 OpraHu3Ma-X0o3siMHa.

Ocobu H. auricula 6vimu cobpansl B aBrycte 2025 r. B ryde Jlanpre3enerenkas (bapenmeso mope). [lepBudnblil moces
GaxTepuii OCYIIECTBISUIN METOJIOM CEPUHHBIX pa3BeleHHI roMoreHaTa U3 MeAy3 Ha IUIOTHbIE IMUTaTelIbHBIE CpPeabl (MOPCKOH
arap 3o0enna, MmuHepanbHas cpena ['onpadepra). KynsTuBrupoBanue npoBoauiu npu Temmepatype +5 °C B Teuenue 14 cyTok.
W3onupoBaHHbIE KOJIOHHUH NIEPECEBATN METOAOM NCTOHYAIOLIETO ITPHUXA AJISl MOTY9EHHS YUCTHIX KYJIBTYP.

Hamu 6puta nosryueHa KoyuteKius U3 44 0akTepualbHBIX U30JATOB. ISl IEPBUYHOM TaAKCOHOMHUYECKOH HACHTH()UKAIIN
ucnonezoBanu Meroq MALDI-TOF MS, onHako ero pe3ynpTaTel B psiie clydaeB TpeOoBaiu yTouHeHMH. TodHas BHIOBas
WICHTU(HUKALNS IITAMMOB OBLIIA TIPOBEJICHAa METOIOM ceKBeHHpoBaHUs V3-V4 dparmenTa rena 16S pPHK.

TakcoHommdeckuid TPO(WIF BBIOCICHHBIX KYJIBTYp COOTBETCTBYET MaHHBIM MeTa-OapkommpoBanus 16S pPHK,
BBIIIOJIHEHHOTO 171 H. auricula, rie poasl Pseudoalteromonas, Marinomonas, Flavobacterium 3aHUMaIOT CyIIIECTBEHHYIO OO
B CTPYKType MHKpOOHOro cooOuiecTBa. BplneneHue 3BpHraJuHHOTO W IncuxpoduibHoro Buua Psychrobacter cibarius
CBHJIETEJILCTBYET O TOM, YTO B COCTaB MUKPOOHNOMa MeTy3bl BXOJST OaKTeprH, PU3NOIOTHIECKH alallTUPOBAHHbIC K KIIOUEBBIM
CTPECCOBBIM (haKTOpaM JINTOPAIM — KOJICOAHUSIM COJICHOCTH ¥ HU3KOW TeMIeparype.

ITomyuenHas komekiys OaKkTepHil, acCCOMUPOBAHHBIX ¢ H. auricula MpenCTaBiseT LIEHHYIO OCHOBY AJS AajdbHEHIINX
uccnenoBanuil. [Imanupyercs npoBeneHNEe CKPUHUHTA N30JSITOB HA HUINYNE XUTHHA3HON, alTHHATINA3HONW 1 aHTUMHUKPOOHOH
AKTHBHOCTH JJISI IPOBEPKH THIIOTE3BI O POJIM OAKTEpHH B MUIIEBAPSHUH U 3alIUTE OPraHM3Ma-X035HHA.

The microbiome of the stalked jellyfish Haliclystus auricula: taxonomic diversity and biochemical potential
Galushka V."3* Fisenko E.!, Salova I.!, Khabibulina V."”

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute RAS, Saint Petersburg

3 Pasteur Research Institute of Epidemiology and Microbiology, Saint Petersburg

* e-mail: st809336@student.spbu.ru

A collection of 44 bacterial isolates from Haliclystus auricula was obtained. Dominant genera (Pseudoalteromonas,
Shewanella, Marinomonas) were identified by MALDI-TOF MS and 16S rRNA sequencing. Most of the strains adaptations to
host environment such as psychrophily, protease/lipase production, and agar hydrolysis, suggesting roles in organic substrate
degradation.
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YTo CKPBHIBAIOT MAJKTKH: MUHHATIOPU3ANMS OPaXHonon
Cenuwesa A.A.*, Kysvbmuna T.B.

MockoBckuii rocynapcTBeHHBIH yHEBepcuTeT nM. M.B. JlomoHOCOBa, Kadenpa 300m0run 6€cro3BOHOYHBIX, MOCKBa
* e-mail: selav21@mail.ru

Bpaxuononsl — Mopckue Oecrio3BoHOuHBIE M3 Tpymmbl Lophophorata, KoTopble SIBIAIOTCS MHHOPHBIM KOMIIOHEHTOM
6enToca MupoBoro okeana. XoTs MakcuMallbHasi Onomacca Opaxuorno]| NpruypoyYeHa K TpaHuLe elb(pa i KOHTHHEHTAILHOTO
CKJIOHA, CYIIECTBYIOT BHIBI, OOUTAOIIIE B HEOIATONIPUATHBIX IS OOIBIIMHCTBA OpaXHOTIO YCIOBUX, HAIIPUMEp, Ha OOIBIINX
riyOMHAX WM B MECTaxX CHJIbHBIX TeYeHHUi. YacTh 3TUX BUAOB XapaKTePH3YeTCs CPABHHUTEIbHO HEOONbIIUMH (10 3—5 MM)
pasMepaMu M Ha3bIBaeTcsi MUKpoMophHbIMH. B ApkTHke oOuraror aBa Takux Buua: Cryptopora gnomon u Pelagodiscus
atlanticus. Tlo-BUIUMOMY, IUII HUX MUHHATIOPH3ALMS SIBISICTCS] KIIFOYEBOI CTpaTeruell MpucrmocoOiIeH s K TyO00KOBOIHOM
JKM3HU B XOJIOJHBIX MOPSX. AHATOMHYECKHE HCCIIEOBAHUSI MUKPOMOP(GHBIX OpaxHomoj B OCHOBHOM COCPEIOTOYCHBI Ha
W3Yy4YCHUH TIOJOBOM CHCTEMBI, IOCKOJBKY MJIsi HEKOTOPHIX MHHHATIOPHBIX OpaxWOIOJ] XapakTEpPHO HETUIHYHOE IS
OOJIBIIMHCTBA BUJIOB BHIHAIIMBAHHUE TOTOMCTBA B CIICIIMAIM3UPOBAHHBIX BEIBOJIKOBBIX CYMKaX, TOT/Ia KaK JJAHHBIE 110 CTPOCHHIO
nopodopa, NHIIEBAPUTEILHONW, MBIIIEYHOW MM BBIJCIUTEILHON CHUCTEM OpPraHOB OTCYTCTBYIOT WM HEJIOCTATOYHBI.
Hacrosiiee uccienoBanue HampasieHO Ha BBISIBICHUE aHATOMUYECKHX TPOSIBICHIH MUHHATIOPU3aLMK OPaxHoIo 1 Ha MpuMepe
MukKpomopdHoro Buna Phaneropora galatheae (nonotpsna Terebratellidina, CeBepras ATiantuka, niyonHa coopa — 4297 m).

VY B3pocibix ocobeii coxpansiercst 3uronodHbiil Trn nododopa — MPOMEKYTOUHAs] OHTOICHETHUECKAs CTAAUsS Iepe]
OoJiee CIOXKHBIM IUIEKTOJO(GHBIM THUIIOM. B3pocibie 0coOM UMEIOT OAWHAPHBIA psj HeAu(pGEepeHIIMPOBAHHBIX IIyIAJCI]
roBeHWIbHOU Mopdostorun. Ckener nododopa peaylrpoBaH: xapakTepHas i nmogoTpsaaa Terebratellidina mmuuHast netis
MOJIHOCTBIO OTCYTCTBYET, €€ (YHKIMIO BBIMOIHSET pAa3BUTHIA CIUKYJIbHBIH KOMIUIEKC B COCAMHUTENBLHONW TKAHHU.
[MumeBapuTesibHas CHCTEMa TaKKe MMEET IOBEHIIBHYIO0 YePTy — HAIMYKE JIHIIb OJHON Maphl MPOTOKOB XKEJIe3bl C MAJbIM
YHUCJIOM alluHYCOB. Civit IMMPU3HAKKU YKa3bIBAOT HA I'€TCPOXPOHUU B PA3BUTHUU IJIA 6I)ICTpOFO JOCTUIKCHUA TTOJIOBO3PEIIOCTU B
6enHoii pecypcamu cpene. Kpome Toro, HabmromaeTcsi mpocTpaHCTBEHHAS! ONTUMH3ALMSI BHYTPEHHUX OpraHoB. J{is aToro Buja
XapakTepHa rUnepTpodus MeIUaNIbHON CENThI, KOTOPast, BEPOSATHO, CIYIKHUT OHOPOi i1t Toodopa U MO3BOISIET U3MEHSThH €r0
TMIOJIO’KEHHE, OCBOOOXKAAsI TPOCTPAHCTBO JUI OOBEMHBIX FOHA/I. Y HUKAJILHO YepTOH SBIISIETCS KPEIUICHHE CITMHHBIX ITeAaIbHBIX
MBI K OCHOBAHUIO 3TON CCIIThI, @ HC K 3aMOYHBIM IJIaCTHHAM. 39T10 YBECJIMYMBACT MJICUO CUJIbI MBIIIIIBI, ITOBBITAA CHOCO6HOCTL
K PEOpPHEHTAIIMU PAKOBUHBI B YCIIOBUAX CIa0ObIX abUCCANbHBIX TEUCHHIA, U OJHOBPEMEHHO ONTHMHU3UPYET MPOCTPAHCTBO IS
KpEeIUICHHS aJiIyKTOpOB. MeTaHeppuani HMEIOT YIPOUICHHBIH, He 00pa3yIOIInil CKIaAKK AUTEIHNA.

Taxum o6paszom, sddexkramu MuHNaTIOpu3anuu Ph. galatheae SBASIOTCS FOBEHUIbHBIC YE€PThI B Opranu3aiuu jododopa,
yrpolieHre MOP(OIOrHy MUIEBAPUTEILHON M BBIICIUTEIBHOW CHCTEM M MPOSBIICHHE MPOCTPAHCTBEHHOW KOMITAKTU3AINH
BHYTPEHHHX OPTaHOB B OIPAaHUYEHHOM MPOCTPAHCTBE MEX/y CTBOPKAMH PakoBUHBL. Ph. galatheae NeMOHCTPUPYET KOMILIEKC
AHATOMUYECKUX MPU3HAKOB, CBUACTCILCTBYIOUINX O ne;:[OMop(boe,e KaK M€XaHHU3ME€ BO3SHHUKHOBCHHU S MI/IKpOMOp(bI/ISMa.

What do the little ones hide: brachiopod miniaturization
Selischeva A.* Kuzmina T.

Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
* e-mail: selav21@mail.ru

We studied the anatomy of the micromorph brachiopod Phaneropora galatheae, which inhabits the abyssal zone of the
ocean. The identified features indicate a paedomorphic origin of the species and suggest that micromorphism is an adaptation to
deep-sea life.
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Oc00eHHOCTH OPraHU3aNMu BLIBOAKOBOMH Kamepsl Patinella verrucaria (Bryozoa: Cyclostomatida)

Baxpywes A.E."*", Temepesa E.H."?

! MocKOBCKHii rocymapcTBEeHHEIN yHUBEpcuTeT uM. M.B. JlIoMoHOCOBa, Kadeapa GHOIOrHIECKOl SBOONNH, MOoCKBa
2 MOCKOBCKHI TOCYIapCTBEHHBIA yHUBEpcHTET MM. M.B. JIoMoHOCOBa, Kadenpa 300J10TuH GECIIO3BOHOYHBIX, MOCKBa
* e-mail: a.e.vakhr@gmail.com

Stenolaemata — Haubonee APEBHSAS IPyINa MIIAHOK, HEKOTOPBIC BBIMEpINHE MPEACTABUTEIM KOTOPOil 00iamanu
CTPYKTypaM¥, MPEIIOI0KUTEIHO BBITOIHABIIAMI (YHKINH BBIHALIMBAHUS JINYMHOK WM CIIY)KUBIIME BMECTWJIHLIECM IS
cuMOnOHTOB. COBpEeMEHHBIC IPENCTABUTENN 3TOT0 Kiacca (GOpMHUPYIOT TOHO300MABI WM BBIBOAKOBBIE KaMephl, KOTODEIE,
HECOMHEHHO, BBIMIONHIIOT (YHKIMH BBIHALIMBAHUS U Marporpoduu. X mompobHOE H3ydeHHE MO3BOIUT Oojee yBEPEHHO
TOBOPUTH O (YHKLUSX CXOIHBIX CTPYKTYp y BBIMEpIIMX IpencraBuTeneil Stenolaemata. [TomMuMo 3TOro, HOBBIE NaHHEIE O
CTPOCHHH BEIHALIMBAOLIIMX 00pPa30BaHHUI MOTYT YIIy4IIMTh Hallle IOHMMaHHE SBOJIOLHIO IATTEPHOB pa3MHOXKEHHs y Bryozoa.
VY IbTpaTOHKOE CTPOCHHE BBIHAIIMBAOLIMX CTPYKTYP W3YUIEHO TOJBKO Ha TOHO300HIaX OJJHOTO BUja nukinocroMar — Crisiella
producta (Nekliudova, et al., 2021). Ilenpro HacTosIIEH paObOTHI SBISCTCS M3YYCHUE OCOOCHHOCTEH MOP(OIOTHH M TOHKOTO
CTPOCHHMS BBIBOAKOBEIX Kamep Patinella verrucaria.

BsIBOIKOBass Kamepa — KPYyIHAs CTPYKTypa B LIEHTPE MOJOBO3PENON KOJOHHH; €€ MOBEPXHOCTh HECET MHOXECTBO
CKEJIETHBIX STYeEK — BTOPUYHBIX allbBeosl. DOpMUPOBAHHE KAMEPHI IPOUCXOIHT B PE3YIIBTATE CIHSIHHUS 2y TO300HI0B U aTbBEOIL.
B craphIX KOJIOHHSAX HECKOJBKO BBIBOAKOBBIX KaMep MOTYT CIMBATBCSA OPYT € APYroM. BHYTpeHHsS MOJOCTh KaMephl HMEET
(becToHUYATYIO WK 3Be34aTy0 GOopMy M CB3aHa C OKPYIKAIOLIEH Cpeloil HOCPEACTBOM ITUPOKOTO OTBEPCTUS — O003IHOCTOMA,
PACIIONIOKEHHOTO Ha HEBBICOKOM BBIPOCTE KPBIIIH BBIBOJKOBOIM Kamepbl. [10J0CTh BBICTIIAHA MATKAMH TKaHSIMHU, KOTOPBIE B
00IIacTH 003IHOCTOMA (POPMHUPYIOT OCOOBII KIICTOYHBIN KOMIUIEKC, 00pa30BaHHBI MHOTOYHCIICHHBIMU KJICTKaMH C IJIMHHBIMH
MUHTEPIUTHTHPYIOMIMMH OTPOCTKAMHU M Pa3BUTHIM CHHTECTHYECKUM ammapatoM. KIleTKn anuKaibHOro KOMIUIEKCA CBS3aHbl APYT
C IPYTOM KJICTOYHBIMH KOHTaKTaMH. BOIM3U 0031IMOCTOMA MATKHE TKaHH GOPMHUPYIOT 1Ba SMUTEIHANBHBIX CIIOS, pa3IeIeHHBIX
BHEKJICTOYHBIM MATPHUKCOM: BHEIIHHH COOTBETCTBYET OSMHTEIHMIO MOKPOBOB, & BHYTPEHHHH IEIOMHYECKOMY DIHTEIHIO
ayTto3oounna. Kiietku, oOpanieHHbIe B IOJIOCTB, COAEPKAT MHOTOYHCIICHHbIe OakTepru. JlucTaapHee OT 003HOCTOMA BHEITHUI
SMUTENUH He POPMHUPYET HEMPEPHIBHOTO CIIOS, @ KIICTKH BHYTPEHHETO CIIOST YPE3BBIYAHO KPYITHBIC, OTPOCTYATHIC, COMCPIKAT
Pa3BUTBHIA CHHTCTHUYCCKUH ammapat, (arocoMbl W MPOAYKTHI oOMeHa. OTPOCTKM 3THX KIETOK 3aXOAAT TIIyOOKO MEXTy
9MOpHOHAMH, (POPMHPYS CBOETO poja 000IOYKY BOKPYT KaXKIIOTO M3 MOJIOJBIX 3apoJbllici. B HEKOTOPBIX y4acTKax MATKUE
TKaHU HOPMHUPYIOT 3 CIOSL.

CTpocHHE BBIBOIKOBOW Kamepbl P. verrucaria MPUHIMITHATIGHO OTIMYAETCS OT CTpoeHus ronozoouma C. producta: 'y
P. verrucaria nceBnouenp U NMUTAIOMAs TKAHb MOJHOCTBIO OTCYTCTBYIOT, KJICTKH AIMKAIBHOIO KOMIUIEKCA HE (OPMHPYIOT
HEHOLMTHSA. B03MOXHY0 (QYHKLUWIO MUTaHWS, HAKOIUICHHs INPOAYKTOB OOMEHa M 3acelieHds SMOPHOHOB OaKTepHIMH
BBITIONTHSICT SMUTEIHH [ETOMHYIECKOH BBICTIIKH. HecMOTpst Ha pasnuuusi, y 060OMX BHIOB MPUCYTCTBYET TaK Ha3bIBAEMBIil
“upper cell complex”, pacnonokeHHbIH BOJIM3H 0031IMOCTOMA U 3aKPBIBAIOIINIT BXOJI BO BHYTPEHHEE IPOCTPAHCTBO TOHO300H 1
WITH BBIBOJKOBOM KaMephl.

Paboma evinonnena npu noodepacke PHD (Ne 23-14-00020).

Features of the organization of the brood chamber of Patinella verrucaria (Bryozoa: Cyclostomatida)

Vakhrushev A."%", Temereva E. *

! Lomonosov Moscow State University, Evolutionary Department
2 Lomonosov Moscow State University, Invertebrate Zoology Department
* e-mail: a.e.vakhr@gmail.com

Near the ooeciostome, soft tissues form two epithelial layers separated by an extracellular matrix. Distal from the
ooeciostome, the outer epithelium does not form a continuous layer. Inner cells are large and their appendages go deep between
the embryos.
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T'osonenarnyeckue Annelida CeBepHoii Ilanudguku 1 npujiekamux apKTHYIECKUX BOAHBIX MacCC
Maxapviuesa A.FO. ! Konbacosa L 2 Abwvizosa I A.°, Munzanes I' A.*, Konosanosa O.I1. >

! Canxr-IleTepOyprekuii rocy1apCTBEHHBIM YHUBEPCHTET, Kadeapa 300II0THA OeCI03B0H0UHEIX, CankT-IleTepOypr
2 MOCKOBCKHI TOCYIapCTBEHHBIA yHUBepcuTeT uM. M.B. JloMoHOcOBa, Mocksa

3 UncrutyT okeanosnorun umenu ILIT. [lupmosa PAH, Mocksa

4 MockoBcKuii (PM3UKO-TEXHAIECKHH HHCTHTYT, MOCKBa

3 LenTp Mopckux ucciemosanniit MI'Y um. M.B. JlomoHOCOBa, MOCKBa

* e-mail: a.makarycheva@alumni.nsu.ru

Hekortopble rpynmbl IUTaHKTOHA, HECMOTpS Ha JIOATYI0 MCTOPUIO HW3Y4YEHUS MAaHHBIX COOOIIECTB, OCTArOTCs
cmabonzydeHHbIMI. OHOH U3 TaKUX TPYIII SBILIOTCA TOJIONETarnuecKiue MHOTOIIIETHHKOBEIE YepBH: IpeacTaButenn Annelida,
KOTOpBIE BECh CBOM JKM3HEHHBIHN 1K IPOBOJAT B Nejaruanu. M3-3a cBoeil MalouuCICHHOCTH U OTHOCUTENBHON XPYNKOCTH, B
MY3€HHBIX KOJUIEKIIMSAX OHM OKa3bIBAIOTCS, KaK MPaBHJIO, B IoXoM cocrosiHuu (I'arae n Kocobokoga, 2012). [To HekoTOpbIM
AKBaTOPHSIM, TAKMM KaK CeBEpHasi 4acTh THXOr0 OKeaHa, akTyaJlbHBIX JaHHBIX O PACIPOCTPaHEHNH roionenarnyeckux Annelida
Kpaifae mano (Ymrakos, 1955; Dales, 1957). OgeBunno, 90 HX dayHa TpeOyeT peBU3UM.

Leny HacTosieil paboThl — omNpeneiauTh OMOpa3HOOOpa3He U OCOOCHHOCTH PACHPOCTPAHEHHs TOJIONeIarHYecKux
Annelida B CeBepnoii [Tanmdurke 1 npuiiexaimx apKkTHIeCKUX BOJHBIX Maccax.

Marepwuan 0611 oayueH 2—23 centsaops 2025 roxa B pamkax petica HUC «IIpodeccop MynbTaHOBCKHID) O IpOrpamMme
[InaByunii yauBepcuter. beuto otobpano 60 mpob6 B bepmHroBom mope, bepunroBom mpommBe u Uykorckom Mope. Jlo
MIPOM3BOJWICS MPU HOMOIIH 300IUIaHKTOHHBIX ceTeil /xenu m MKC ot moBepxHOCTH BOAB! 10 AHA. CKOHLIEHTPUPOBAHHEIC
npoObl TIPOCMATPHUBATIHN O] OWHOKYISpHBIM MukpockormoM MBC-10, w3 HuHX wu3Bnekanu mnpexacraBurenei Annelida.
OtobpanHbIX ocobeit pukcupoBamu B 96 % staHoNe.

TlNononenarnueckue Annelida ObuH BeTpedeHsl B 22 mpobax, MpUUeM UX HaHOOJbINEE PasHOOOpa3ue HaOII0IANIOCh HA
rIIyOOKOBO/HBIX y4acTkax bepunrosa mops. B UykoTckoM Mope HMX BCTpeYaeMOCTb M pa3HOOOpa3ue 3HAYUTEIHHO
YMEHBIIMINCh, OHAKO rojonenarndeckre Annelida momanannce Ha CTAaHIMSX, COBMANAIOMINX C IyTAMH PaclpOCTPAHCHUS
TuxookeaHckux BoJHBIX Macc. BepositHo, B UykoTckoe Mope Annelida nepenocsitcs BMecTe ¢ HUMU. [1o mpenBapuTensHbIM
OLICHKaM, OTJIOBJIEHHbIE OCOOM OTHOCWIMCh K 8 BuaaMm. bbutn oOHapyXeHbl NpEACTaBUTEIH 4YEThIPEX CEMENCTB
rononenarndeckux Annelida: Tospilidae (1 Bum), Lopadorrhynchidae (4 Buna), Tomopteridae (2 Buna) u Typhloscolecidae (1
Bun). Hambonee Bcrpewaemslit Bun — Phalacrophorus borealis (Reibisch, 1895); on Opin HaliieH Bo Bcex 00CIIeIOBaHHBIX
Mopsix. B nanpHelimem, npyu moMouM MOJIEKYJISIPHO-TE@HETHYECKOr0 aHalKu3a, Ha IMpUMepe JaHHOro BHAa OyAeT NpoBeaeHa
NpOBEpKa THIIOTE3Bl O pacHpocTpaHeHHM rosomnenarndeckux Annelida B UYykorckom wmope. Tarxke npuMedaTesbHO
oOHapy>xeHHe 0co0m, MOp(OIOTHIECKH CX0kKel ¢ Bunom Pelagobia serrata (Southern, 1909): mepBbIif 1 moce THAH pa3 TaHHBII
BUJ] ObUT HAlJICH U OMHCAaH B paiioHe 3anaaHoro nodepexns Npnanauu B 1909 rony.

Takum 00pa3om, HAOIOIACTCS MEPUIMAHHBIA TPAIUCHT pasHOOOpasus rosonenarndeckux Annelida B Mcciie10BaHHBIX
AKBaTOPHSIX, BEPOSITHO aCCOLMUPOBAHHBIN € MX IHAPO(YU3NIECKIMU OCOOCHHOCTAMHY. B nanbHeimeM maHupyeTcsl yTOUHEHHE
BUIOB OOHAapYXEHHBIX o0co0eil, cexBeHHMpoBaHne ydactkoB 18S wm 28S pJAHK mis mnpoBemeHUS MONEKYISIPHO-
(bUITOTeHEeTHYEeCKOT0 aHaN3a, MMOCTPOEHUE KapT PacHpOCTPaHEHUs BHIIOB, a TAKXKe MPOBEpPKa BIMUAHUS THUAPOPU3IMUECKUX U
THIPOXMMHYECKUX XapaKTePUCTHK BOJHBIX Macc Ha BCTPEYaeMoCTh royonenarndeckux Annelida.

Hccnedosanue svinonneno ¢ pamxax Beepoccuiickoil nayuno-obpasosamenvroii npoepammsl «ILiagyuuil ynusepcumemy
(coenauenue Ne 075-03-2025-662/8).

Holopelagic Annelida of the North Pacific and adjacent Arctic water masses
Makarycheva A", Kolbasova G.?, Abyzova G. 3 Mingalev G.? Konovalova 0.%°

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Lomonosov Moscow State University, Moscow

3 Shirshov Institute of Oceanology RAS, Moscow

4 Moscow Institute of Physics and Technology, Moscow

5 Marine research center of Lomonosov Moscow State University, Moscow

* e-mail: a.makarycheva@alumni.nsu.ru

We analyzed holopelagic Annelida biodiversity in the North Pacific and Arctic waters using samples from the 2025
“Professor Multanovsky” expedition. We identified eight species across four families, observing a meridional diversity gradient
peaking in deep Bering Sea waters. Our findings suggest Pacific currents transport these Annelida into the Chukchi Sea.
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KpuoxonntoBbie Tuxoxoaku 3emiin @panna-Uocuda: neppbie 1aHHbIE 0 (payHe JeTHUKOBBIX THX0X010K
Poccun

LJsemxosa A.FO."**

! 3o0onornuecknii mactutyT PAH, maGoparopus Mopckux uccnenoanuii, Cankr-Ilerep6ypr
2 Cankr-IleTepOyprekuii roCyIapCTBEHHBIM YHUBEPCHTET, Kadeapa 300I0THH 6eCII03BOHOYHEIX, CankT-IleTepOypr
* e-mail: combnov(@gmail.com

KpHOKOHHUT — TEMHBIH 0CaJI0K, CKAIUTMBAIOIINICS Ha OBEPXHOCTH JIETHUKOB. KPHOKOHHT COCTOUT U3 HEOPTaHUYECKOTO
Matepuaina (bomee 95 % maccel) U opranndeckoro BemecTBa (;kuBoro u MepTBoro) (Edwards et al., 2014; Cook et al., 2015).
Huskoe anpbeno Takoro ocajika HNPUBOAMT K TasHUIO JIbJa MOJ HUM U OOpa30BaHHMIO LWJIMHIPUYECKUX KPHOKOHHTOBBIX
CTaKaHOB, Ha JIHE KOTOPBIX (POPMUPYETCs YHUKAJIbHBIH MUKpOKIUMAT. Temneparypa B KpHOKOHHTOBBIX CTaKaHaX MPAKTUYECKH
paBHa HyJIO: CpegHee 3HadeHHWe Ui JIEAHWKOB ApKTHKH JeroMm coctaisier 0,08 °C, a makcumamsHoe — 0,22 °C.
(Zawierucha et al., 2019). broTa KpHOKOHHTOB TIpEACTAaBICHA IPEHMYIIECCTBCHHO OaKTEpUsAMH, a TakXkKe IPOTHCTaAMH,
BOJIOPOCIISIMUA 1 MUKPOCKOIIMYECKUMHU OECII03BOHOYHBIMH, ITPUYEM pa3HOOOpa3ye NOCIeTHUX U3yUeHO 3HAaYNTEIbHO Xyxke. [1o
naHHbIM 2014 roja ¢ KpUOKOHUTOBBIMH CTaKaHaMU OBIJIO aCCOLMHUPOBAHO BCEro 25 BUIOB OECIIO3BOHOYHBIX, TPUHAIJICIKALTHX
k 5 tummam: Rotifera, Annelida, Tardigrada, Nematoda u Arthropoda (Zawierucha et al., 2014).

Tuxoxonku (Tardigrada) — 370 rpynna MUKpPOCKOIIMYECKUX OECIIO3BOHOYHBIX, B HACTOsIIIEE BpeMs BhIJeIsieMas B paHre
CaMOCTOATENBHOrO TUNA. TUXOXOAKH IHUPOKO PACIIPOCTPAHEHBI B IPUPOJIE U BCTPEUYAIOTCS BO BCEX THIAX BOAHBIX IKOTOIOB —
OT MOPCKHX TJIIyOWH JT0 BEICOKOTOpHA. MHOTHE BHUIBI CIIOCOOHBI BEDKHBATh M JaXe MPOIBETATh B SKCTPEMAIBHBIX yCIOBUIX
Omaromapst yHUKaJIbHBIM aJalTaIisIM, HallpUMep CIIOCOOHOCTH K KPUIITOOHO3Y.

M3ydenne TUXOXOA0K apKTUUECKUX PErMOHOB BeaeTcs ¢ XIX Beka, 0HAKO UCCIEIOBAHUMN, MOCBSIIEHHBIX JIETHUKOBBIM
TUXOXO0JIKaM, KpaifHe MaJIo, a ISl TEpPUTOPHH Poccru oHM OTCYTCTBYIOT BooOIIe. [Ipi 3TOM 115 APYTUX PETHOHOB B MOCIIETHUC
TOJBI CTPEMHTEIIFHO PACTET KOJMYECTBO OOHapyKeHHBIX BHAOB. Kpome Toro, mo matepmany Tardigrada, momydeHHOTO M3
KPHOKOHHMTOBBIX CTaKaHOB, HEJaBHO OBUIO BbIACICHO 2 HOBBIX pomaa: Cryoconicus (Zawierucha et al., 2018) u Cryobiotus
(Dastych, 2019), Bxirouaromuii B ce0s 4 00MMraTHO KPUOKOHHTOBBIX BHIA. Bce 3TO CBHUICTEIBCTBYET O HEOOXOJUMOCTH
JAITBHEHIIETO U3YICHUS THXOXOI0K JISTHUKOBBIX COOOIIECTB.

Fontourion glaciale (Zawierucha et al., 2020) u3 cemeiictsa Pilatobiidac BrepBsie onucan u3 ['peHnanany, HO TakKe ObLI
Haiinen Ha UlnunoGeprene. OH sBiseTCS ONHUM K3 HEMHOTMX BHJOB THUXOXOJOK, BCTPEYAIOLIMXCS HCKIIOYUTENHHO B
KPHOKOHHUTOBBIX CTaKaHaX M, BEPOSATHO, UMEIOIINX CHeIH()UICCKHE aallTalliH K SKCTPEMATFHBIM YCIOBHUAM THX COOOIIECTB.
B xonme xommiekcHOU skcneauiun Pycckoro ['eorpagudeckoro OOrmiecTBa Ha 0cTpoB 3eMilst AlleKcaHApHI (apXuIenar 3eMirs
Opanna-Hocuda, HanpoHa pHbIN napk «Pycckas ApkTHka») B aBrycre-ceHTsiope 2025 roaa B npodax KpHOKOHUTOB C KyIoJia
Kpomotkuna 6pu1a 00HapyskeHa momysinus F. glaciale. TakcoHOMIUUECKOE MOJIOXKEHHUE TTOATBEPKICHO MOP(POIOTHISCKIMHA U
MOJICKYJSIPHBIMHA MeTonaMmu. TakuM o0pa3oMm, B XOJ€ JaHHOTO HCCIECIOBAHUS IIONYYCHBI NEPBHIC JaHHBIC 10 THUXOXOAKAM
nenuukoB 3emin Ppanna-Nocuda u reppuropun Poccun B riesom.

Ilpoexm svinonnsiemces npu noodepaicke epanma PH® Ne 25-74-20033.

Glacier tardigrades of Franz-Josef Land: new data on Tardigrada from cryoconite holes in Russia

Tsvetkova A.">*

! Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
2 Zoological Institute RAS, Laboratory of Marine Research, Saint Petersburg
* e-mail: combnov(@gmail.com

Cryoconite holes are unique ecosystems forming on glaciers. Tardigrade fauna of cryoconite holes is poorly studied, with
no data available on Russian glacial tardigrades. This study provides the first record of cryoconite obligatory tardigrade species
Fontourion glaciale (Zawierucha et al., 2020) on Franz-Josef Land archipelago and in Russia.
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Bce cTpaHblile ¥ cTpaHbllle: HOBbIe JaHHbIe 00 opranusauuu Holopedium gibberum (Crustacea: Cladocera:
Holopediidae)

Kponenxo B.U'* Temepesa E.H’ Komos A.A.

! UucturyT npobiem sxonoruu u ssomomud uM. A.H. Ceepmosa PAH, maGopaTopys 5KOJIOTHH BOIHBIX COOOIIECTB U HHBA3HI,
Mocksa

2 MoOCKOBCKHIA rOCYIapCTBEHHBIH yHUBepcuTeT nMeHn M.B. Jlomonocosa, kadeapa 6uonorudeckoii a3omonuy, Mockpa

* e-mail: vikrolenko@gmail.com

Bersucroyceie pakooopasnsie (Crustacea: Cladocera) — onHa n3 JOMHHHPYIOUINX TPYIIT MUKPOCKOIIMIECKHUX KUBOTHBIX
B IUIAaHKTOHE M OEHTOCE KOHTHHEHTAJIBHBIX BOZOEMOB caMbIX pa3nuyHbIX THHOB (KopoBuuHckuit u ap., 2021). Poss knagouep
B IIPECHOBOJHBIX M J]a)K€ MOPCKHX SKOCHUCTEMaxX BEJHMKa, OJHAKO DsiZl BOIPOCOB 110 MX OMOJIOTMM OCTAeTCsl OTKPHITHIM, HE B
MIOCJIETHIO0 OYepeib, H3-3a HeI0CTaTKa aHaATOMHUYECKHX JaHHBIX. [IpencraBureny MoHoTHIIYEecKoTO ceMeiicTBa Holopediidae
orpsima Ctenopoda — pon Holopedium — oOuWTaloT B melarnany KpyHmHBIX 03ep ceBepHOi udactu Poccum, W pasuTenbHO
BBIJICTISIFOTCS. Ha (QOHE NMPOYMX KJIAIOLEP PSIOM OpUTHMHANBHBIX ananrtauuii. Teno Holopedium onero npo3padHoil CIM3UCTON
000JI0YKOM, BBINOJNHSIONICH 3alIUTHYI0 M TOIUIaBKOBYIO (YHKIHMIO W CYLIECTBEHHO OIpPaHWYMBAIOLICH IT0JBM)KHOCTD
xkuBoTHOTO (KopoBumuckuit, 2004). To4HBIX HaHHBIX O MeXaHHU3MaxX ee¢ OOpa30BaHU HET, MPEAIOoJaraercs, YTo OHa
CEKPETUPYETCs JOPCAIBHBIM OPraHOM — JKEJIE30M, IPUCYTCTBYIOLIEH HA HEKOTOPBIX CTAAUAX *KM3HEHHOIO LIMKJIA Y psJia TPy
paxKooOpa3HbIX U PACIIOJIararoleiicsi B TOJIOBHOM KOHIIE.

Lens pabGoThl — BEIIBICHNE OCOOCHHOCTEH aHaTOMUHN H. gibberum, KOTOpbIE MOTYT OBITh CBSI3aHBI C HAIMYNEM CIH3UCTOMN
obomouku. Marepuan codpan B okpecTHOCTIX BEC MI'Y, 3adukcupoBan cMechio TiTyTapanbieriuia u napadgopManbaeruia u
UCCIIEJIOBAaH IPH TOMOIIM TUCTOJOTMYECKUX METO/OB, CBETOBOW, TPAHCMHCCHOHHOM 3JIEKTPOHHOH MHKPOCKONUH |
KOMITBIOTEPHOH MHKpOTOMOTpadum.

Ha natepo-BeHTpaJIbHOM 9acTn CTBOPOK Kapamnakca B3pocibix H. gibberum UMEIOTCSI MOIIHBIE MO CEKPETOPHBIX KIIETOK,
B TO BpeMsl KaK JOpPCAIbHBII OpraH oTcyTcTByeT. [10-BUIUMOMY, 3TH KJIETKH CEKPETUPYIOT CIIU3b, a 3aTeM OHa pa30yxaeT NpH
KOHTaKTe ¢ BojoW. JIpyroe mpeoOpa3oBaHue, CBSI3aHHOE C HAJMYMEM CIM3UCTOW OOOJIOYKH, KacaeTcsl CTpOeHus cepiua. Y
H. gibberum OHO MEUIKOBHIHOE, €O CTEHKH CIJIOXKCHBI OJHOCIOWHBIMH MHOKApIOM, KaK M y HPOYHMX KIIAAOLEpP, OIHAKO
OTHOCHTEJILHO 00Jiee TOJICThIE. Y HUKAJIbHO HAJIMYUE B CEpALe MPOIOJIbHOI Meperopoiky, He OIMCAHHOW paHee JUIl APYTHX
BUJIOB KJIJIOLIEP U PakooOpa3HbIX B 1esioM. OHA COCTOMT U3 MOHOCJIOS MHOKAPIUAJIbHBIX KIETOK U JIOXOIMT JI0 BEHTPAIBHOM
CTEHKH B )KEJTyJOYKOBOH JaCTH CEPALA, a B IEPEAHEH U 3aJHEH YacTsX NMpEeCTaBIseT cOO0H BBIPOCT KPBIIIH cepaia. Bo3moxHo,
HaJIMYhe TEeperopoIKi M TOJCTOr0 MHOKapjga WHTEHCH(UIHpYeT paboTy cepAla, YTO BaXKHO B YCIOBHUSX YMEHBIICHHS
MOABHXHOCTH KMBOTHOT'O M3-3a CIM3UCTOI 000JI0UKH M KaK CJIEJICTBUE CHIDKEHUS ra3000MeHa.

[TpeoOpa3oBaHwms, CBI3aHHbBIE C yMEHBIIEHHEM TOABMKHOCTH W HAJIMYMEM 3allUTHOH 000JIOYKH, 3aTParuBaioT He TOJIBKO
BHEIITHEE, HO ¥ BHyTpeHHee cTpoenue H. gibberum. CpaBHeHNEe aHATOMHH Kiagolep u aApyrux Crustacea MOXKET IPOJIMTH CBET
Ha 0COOCHHOCTH (PYHKIIMOHATBHOW MOPGHOJOTHHA MHKPOPAKOOOPA3HBIX B IIEIIOM.

Curiouser and curiouser: new data on the organisation of Holopedium gibberum (Cladocera: Holopediidae)
Krolenko V.'* Temereva E.°, Kotov A."

! Severtsov Institute of Ecology and Evolution RAS, Laboratory for Ecology of Aquatic Communities and Invasions, Moscow
2 Lomonosov Moscow State University, Department of Biological Evolution, Moscow
* e-mail: vikrolenko@gmail.com

We studied anatomy of cladoceran Holopedium gibberum (Ctenopoda: Holopediidae) to realize if there are any
transformations due to the presence of the external jelly coat. We have described lateral glandular fields in H. gibberum carapace
and several unique modifications of the heart structure: thick myocardium and presence of longitudinal septum.
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Buoreorpadus u pusioreneTudeckoe nojoxenune Ophryoxus gracilis Sars, 1862 (Branchiopoda:
Anomopoda: Ophryoxidae)

Jaovikun U.A.*, Ilepeboes /./1., ['apubsin 1.1

WucTtutyT ipobiem sxonoruu u 3Bomonnu uM. A H. CeeprioBa PAH, Mocksa
* e-mail: ivan.dadykin@gmail.com

BetBucroycele pakooOpasHbie-aHoMonoabl (Branchiopoda: Anomopoda) — oanH M3 OCHOBHBIX KOMIIOHEHTOB (hayHBI
KOHTHHEHTAIBHBIX BOJOeMOB. K HacTosIleMy MOMEHTY NPUMEHEHHE MOJICKYJIIPHO-I€HETHYECKUX METOZOB IT03BOJIMIIO
pa3pemmnTs psAA BOIPOCOB O (PHIOTEHHMH Pa3NWYHBIX Tpynn aHoMomofn. OmHako oOmias (WIOTeHHs OTpsAa A0 CHX TOop
PEKOHCTpPYHpOBaHa JIMIIb Ha OcHoBe Mopdonornuyeckux aaHHbix (Dumont and Silva-Briano, 1998), mpuuem wmHorume
NPE/ICTaBUTEIN HE ONMCaHbl JOJDKHBIM 00pa3oM. B yacTHOCTH, Mano M3BECTHO O MOP(}OJIOrMYECKOM U T'e€HETHYECKOM
pa3HooOpa3uu HeOoIBIIOTO Ienarnaeckoro cemeiicrsa Ophryoxidae, panee BrirouaBmierocs B coctaB Macrothricidae. Cambrit
IIUPOKO PACIPOCTPAaHEHHBIA BHJ cemeiictBa, Ophryoxus gracilis Sars, 1862, HacemseT OopeanbHble oOmactu EBpasum u
CeBepHoit AMepuku U BKIrodaeT Tpu noasuaa (O. g. gracilis, O. g. kolymensis u O. g. canadensis), KOTOpbIe HEKOTOPBIC aBTOPHI
paccMatpuBaroT Kak otaenbHbie Buabl (Rogers et al., 2019). Ilenpto nanHOM pabothl ctana pesusus O. gracilis HA OCHOBE
MOpP(]OIOTHYECKNX TaHHBIX U OapkoanHra mutoxoHapuansHoi JIHK u yTounenne ¢uoreneTndaeckoro noioxenust Ophryoxus
Ha OCHOBE JIJAaHHBIX MOJHBIX MUTOXOH/IPHAIEHBIX TEHOMOB.

Mp! m3yunnu 42 nonyssiumu O. gracilis n3 pa3nu4yHbIx pernoHoB CeBepHoro noaymapust. st 35 nmomyssiuumit mosydeHst
nocienoBatensHOCcTH yaactka 16S pPHK (~ 400 1. 0.), a mst 21 — takoke nmocnenoBarenbHocTd @omvepoBckoro yuactka COIL
(~640 m. o0.). Ha ocHOBe 3THX MapKepoB BBIIBICHBI TPH XOpOIIO 000COOIEeHHBIE Kiansl BHYyTpH O. gracilis, KOTOpbIe 1O
paclpoCTPaHCHUIO TMPHUMEPHO COOTBETCTBYIOT ONMHCAHHBIM paHee moaBumam. Kiama A (“gracilis”) wumeer
TpaHCHalleapKTUIECKUN apeai, TOXOIIIMNi Ha BOocTOK g0 MaramaHckoii oomactu. Knana B (“kolymensis”) oOHapyxeHa Ha
Taiimbipe n Kamuatke, a kiaga C (“canadensis”) oburaet Ha Boctoke CeBepHOit AMepuku. CXOIHBIHA reorpadnaecKuil maTTepH
xapaktepeH i Makporpuuun Lathonura (Dadykin and Pereboev, 2025) u Drepanothrix ([JaneikuH, Heomy01.), a
3HAYUTEJbHBIC PA3IMYMs MEXAY 3alaJHO- U BOCTOYHOEBPA3UHCKUMH MOMYJISALUSIMU OOHapyXeHbl Y MHOTHX aHOMOIIOX
(Garibian et al., 2018). Oxnako B ciaydae O. gracilis HaM HE YAaJIOCh BEIIBUTD ONPEICIUTSIFHBIX IPU3HAKOB, XapaKTePHBIX IS
Kax 0¥ kinanel. @opma mpenadpanbHbIX BRIPOCTOB, CUNTABIIASCS JHATHOCTHYCCKUM MPU3HAKOM MOABUAOB (Smirnov, 1992),
OKa3ajach OYeHb M3MEHYMBA AK€ B PaMKaX OTAENbHBIX Homyssinuid. Takum obpasom, O. gracilis, BEpOSTHO, NPEACTABISET
co00i1 rpymITy KpUNITHYECKUX BUIOB.

AHanu3 JaHHBIX TIOJIHBIX MHUTOXOH/APHANBHBIX TE€HOMOB TOKa3biBaeT, 4To Ophryoxidae mnpencrasmsior coboi
MOHO(IICTHYCCKYIO Tpymmy, HO He poacTBeHHbl Macrothricidae. Ilo HammM maHHBIM, ONMKAWIIMMK POACTBEHHUKAMU
Ophryoxidae sBistroTcs miesnoMopgHble anomonoas! Acantholeberidae, n 06a 3t cemeticTBa commkatorcst ¢ Chydoridae. Oto
MHTEPECHBIH PEe3yJIbTAT, IOCKOJIbKY OOJbIIasi YacTh IEJIATMYECKUX aHOMOIIOA OTHOCHTCS K JIpyrOoW SBOJIONMOHHOW JIMHUU.
JanbHeilmee n3y4eHue oQpprUOKCH]T MOKET MPOJIUTh CBET HA BOBMOXKHBIE MYTH MepexoJia HEKOTOpbIX Anomopoda K XH3HM Ha
cybcrpare.

Ilpoexm evinoansemcs npu nodoepocke epanma PH® Ne 25-74-00070 «Ocobennocmu 30nanvHol ougpgepernyuayuu
coobujecms u Qpayn semeucmoycvix pakoodpasuvix [anvneco Bocmoxa P u npunezaiowux meppumopuiiy.

Biogeography and phylogenetic position of Ophryoxus gracilis Sars, 1862 (Anomopoda, Ophryoxidae)

Dadykin 1%, Pereboev D., Garibian P.

Severtsov Institute of Ecology and Evolution, Moscow
* e-mail: ivan.dadykin@gmail.com

We studied morphology, biogeography and phylogenetic position of anomopod Ophryoxus gracilis. Our results confirm
that O. gracilis includes three geographically separated clades which, however, lack morphological differences and are likely
cryptic species. Complete mitochondrial genome analysis shows that Ophryoxidae are close to Acantholeberidae and Chydoridae
but distant from Macrothricidae.
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IpoucxoxkaeHue ceBepHbIX MOMYJISIIUI IIHPOKOAPeATbHBIX BUI0B HaceKoMbIX B [laneapkTike Ha mpumMepe
KJIOMOB-CJIEMHAKOB U3 nmoacemeiicrBa Mirinae (Insecta: Heteroptera: Miridae)

Se00ckas B.A.'* Hamamosa A.A.>7 [orcenanu I1.A°

! Canxr-IleTepOyprekuii rocyIapcTBEHHBIN YHUBEPCHUTET, Kadeapa saroMotorun, Cankr-IleTepOypr

2 3oomorugeckuii naCTHTYT PAH, MaGopatopus cucTeMaTHKH HacekoMbIxX, CankT-IleTepOypr

3 BeepoccuiicKHil MHCTUTYT 3aIlUThI pacTEHHI, 1abopaTopys (UTOCAHUTAPHOM MATHOCTHKM M NPOTHO3UpoBanus, CaHKT-
[etepOypr

* e-mail: vlada.iaghodskaia.03@mail.ru

MHorue mumpoxoapeanbHble BHIbl HACEKOMBIX PaclpoCTpaHEHbI B CEBEPHBIX pernoHax [lameapkTvku. DT TEppUTOPHU
OBLTH 3aceJIeHbl HellaBHO, TIOCKOJIBKY BO BPEMsI ITOCJIEHET0 OJICJICHESHMsI BUABI CIIBUTAIM CBOM apeaiibl B pedyrun. Mzyuenue
CEBEPHBIX TOIYJISIINH MHPOKOAPEATbHBIX BUAOB MO3BOJSIET PEKOHCTPYHPOBATh ITyTH MX paccesieHus 1o EBpasnu Bo Bpems
TOJIOIIEHA.

Lens paboThl — H3yYeHHE BO3MOXKHBIX IyTed MHIpalMil IIMPOKOAPEATbHBIX BUAOB KIIOMOB-CICHHSKOB Ha CEBEP
[ManeapkTuku. BeiOpansl BUIBI ¢ pa3HBIM THIIOM pacrpocTpaHeHus. Leptopterna dolabrata Linnaeus, Agnocoris rubicundus
Fallén + Agnocoris reclairei Wagner, Lygus rugulipennis Poppius, Stenodema holsata Fabricius u Stenodema calcarata Fallén
TpaHCIaleapKThl, TO €CTh PacnpocTpaHeHbl oT 3amaaHoi EBponsl no [amsaero Bocroka. Liocoris tripustulatus Fabricius,
Leptopterna ferrugata Fallén u Notostira elongata Geoffroy pacnpoctpanenst B EBponie u Cubupu, HO He 10X0sT 10 JlanbHero
Boctoka. Beero 0pmio mpoanammsupoBaHo 214 ocobeit w3 Heapkruku (17 ocobeit) n [laneapkTHky, BKIIOYAs 3aIrOJISIPHEIC
peruonsl (13 ocobeit), ceep (33 ocobm), cpemHroro yacTth (84 ocobn) u tor (19 ocobeit) EBporner n EBpomeiickoit wactu Poccnn,
toxHbI# KaBkas (7 ocobeit), Cubups (27 ocobeit), Jansuuii Boctok u Kopero (6 ocobeit), a Takoke 1eHTpaibHY0 Asuio (2 ocobn),
Bmmwxauit Boctok (4 ocobu), Kuraii (1 oco0p) u ceBep Adpuxu (1 ocobr). s HuX ObUIH MOCTPOEHBI (DHIOTCHETHYECKHE
JIEpEBbs U CETH TaIJIOTUIIOB C UCIOJIb30BaHKUEM deThipex MapkepoB: CO1, ITS1, 16S rRNA, Ca-ATPase.

Haubomnbiras m3smeHdnBoCcTh 110 Mapkepy CO1 mo3Bosiuiia BBIICIHUTE JBE TPYIIIBI BUIOB. B nepByro Bouun N. elongata,
L. dolabrata, S. calcarata u S. holsata, 4bu ceBepHbIC TAIUIOTHIIBI MICHTHYHBI WU CBSI3aHBI C LEHTPAILHOEBPOIEHCKUMH.
CeBepHbIC TalIOTHIIB IPYIIIBI 3HAYUTEIBHO OTIMYAIOTCS OT I0)KHOEBPONEHCKHX, CPEIHEa3HaTCKUX M BOCTOYHOCHOMPCKHUX.
Bropas rpynmna Bkmtovaet A. rubicundus + A. reclairei, L. tripustulatus, L. ferrugata v L. rugulipennis. Y BUIOB TPYIIIIBI
CEeBEpHBIC raluIOTUIIBI PACHIPOCTPAHEHBI B LICHTPAIBbHOU U 10XHOM yacTsx [laneapkruku. Agnocoris rubicundus + A. reclairei
UMEIOT OTZAEbHBIC CEBEPHBIC TAIUIOTHIIBI, CBSA3aHHBIC C ABYMsI TamioTHrnamu u3 3amanHod Cubupu. Buael, coOpanHbIe 13
3arnoJsApHbIX obsacteit EBponsl n Poccun, MMEIOT TarioTHITEL, HASHTHYHBIE WK OJTM3KHUE TaIlIOTHIIAM M3 LIEHTpalibHOH EBpotib
U IEHTPalbHOM U 10kHOM Poccuu. Ilpu 3ToM TONbKO L. rugulipennis Obl1 coOpaH B 3amofsipHbIX peruonax CHOUpH, U 3TOT
raruioTHI OIMPOKO pacrnpocTpaneH B [laneapkruke.

Hammm wmccnenoBannst NMOKA3bIBAlOT CMEIIAHHOE IPOUCXOXJICHHWE MOMYJIALUI ceBepHBIX pernoHoB [lameapkruku. Bo
MHOTHX CIIy4asX OHU FeHETHYECKU OJIM3KM K IIOIyJISIIMSM LIEHTPaJIbHBIX M I0KHBIX dacTeil [laneapkruku, kpome KaBkaza u
banxuero Boctoka. CeBepubie nonyisiunu Leptopterna ferrugata v L. rugulipennis, 1o kpaiiHeli Mepe, 4aCTUYHO, MOTYT UMETh
a3MaTCKOE NMPOHCXOKICHHE.

Paboma evinonnena npu noodepaicke epanma PH® No25-24-00908.

The origin of northern populations of widespread insect species in the Palearctic using the example of bugs
from the subfamily Mirinae (Insecta: Heteroptera: Miridae)

Yagodskaya V.'* Namyatova A.>’, Dzhelali P.’

! Saint Petersburg State University, Department of Entomology, Saint Petersburg

2 Zoological Institute RAS, Laboratory of Insect Taxonomy, Saint Petersburg

3 All-Russian Institute of Plant Protection, Laboratory of Phytosanitary Diagnostics and Forecasts, Saint Petersburg
* e-mail: vlada.iaghodskaia.03@mail.ru

Possible origin of widespread Mirinae species to the northern Palearctic was studied. Haplotype networks have shown the
proximity of populations from the northern, central and southern Palearctic, except for the Caucasus and the Middle East. At

least some northern populations of Leptopterna ferrugata and L. rugulipennis could have Asian origin. The study was supported
by the RSF grant Ne25-24-00908.
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Oc00eHHOCTH OPraHU3AlMHU I'OJIOBHBIX Xpsileil y kaabmapa Okutania anonycha
Poouonos P.,Z].I * Temepesa EH'

! MoCKOBCKHii rocynapcTBEeHHBIN yHUBEpcuTeT nMeHr M.B. JIoMoHOCOBa, Kadeapa 300110THA G6eCII03BOHOYHEIX, MOCKBa
2 MOCKOBCKHI TOCYIapCTBEHHBIA YHUBEpCHTET, mMeHH M.B. JloMoHOCOBa, Kadeapa GHOIOTHIECKOi SBoIroImH, Mocksa
* e-mail: romariol 7022003 @gmail.com

XpsieBast TKaHb, JAOJTO€ BpeMs CUMTABINASCS YHUKANbHBIM IPU3HAKOM XOPJOBBIX, IIMPOKO PACIPOCTPaHEHA CpPeau
0€Cr03BOHOYHBIX, BKJIIOYas TOJOBOHOTHX MOJUIFOCKOB, Y KOTOPBIX CTPYKTYPBI, COCTOSIINE M3 XPSIIEBOW TKaHH, 00pa3yloT
anmapat, 3aMBIKAIOIINIl MAaHTHIO, apMUPYIOT INIABHUKH, OCHOBAHUS PYK M BOPOHKY, IIOANCPKUBAIOT TJIa3a U OKPY’Kar0T MO3T,
dbopmupys xpsuieBoit uepen (Cole et al., 2009). CTpoeHue XpSIIIEBOrO Uyeperna roJOBOHOTUX MOJUTFOCKOB MPECTABISAET 0COOBIN
MHTEpEC, T.K. MHOTOYHCIICHHBIE OTPOCTKH XOHIPOIUTOB COCIMHEHBI MEXIY KJICTKaMH KOHTAaKTaMH 0COOOTO THIA, KOTOPEIE,
BEPOSITHO, MO3BOJIAIOT BCEH TKAaHN (PYHKIIMOHUPOBATH KaK CHHIMTHH M OTCYTCTBYIOT B XPAIIaX MO3BOHOYHBIX KHUBOTHBIX (Del
Rio-Hortega, 1918; Bairati et al., 1998). TkaneBas opraHu3alMs XpsIUEBBIX YEPEIOB TOJOBOHOTHX OTIMYAETCS 10
COOTHOIICHHIO KJIETOYHBIX M HEKJIETOYHBIX KOMIIOHEHTOB, HAlpHMep, Yy KaJbMapoB, OOWTAIOMINX B HEPUTHYECKOH H
okeanndeckoit 3oHax (Nixon, 1998). Kpome Toro, popma depemna paznmygaercs y mMpencTaBUTeNIeH pa3HbIX TPYIIT TOJOBOHOTHX
(Nixon, 1998), a Takke HamPsAMYIO 3aBHCUT OT OTHOCHUTEJIBHBIX Pa3MEpPOB JOJICH MO3ra, 4TO KOPPEIUPYET CO CTCICHBIO
Pa3BUTOCTH PA3IUUYHBIX OpPraHOB YYBCTB M, KaK CIEACTBHE, C 00pa3oM WM3HM >KUBOTHOro. Taike uepemHble XpPSIH
TOJIOBOHOTHX MOJUTIOCKOB M3BECTHBI U3 maneoHTtonoruueckoii erornucu (Lukeneder et al., 2022). Takum o0pa3om, nzydeHne
3THX CTPYKTYP Ba)KHO JUISl TOHUMAaHHS TPOMCXOXKICHHUS M 3BOJIIOIMN OTIOPHBIX COSAMHHUTENBHBIX TKaHel y Bilateria m Moxer
CIIy>)KUTh OCHOBOH Ui PEKOHCTPYKIMHM MITKUX TKaHEH BBIMEPIIMX TPYII TOJOBOHOTHX, a TaKXKe JJII CHCTEeMaTHUECKUX
MIOCTPOCHHH B paMKaX HBIHE JKUBYIIMX I'PYIII MPHU HCIIOIb30BAaHUU (POPMBI YEPETHBIX XPSAIIEH B Ka4eCTBE CHCTEMAaTHUECKOTO
MPU3HAKA.

Lens paboThl — KOMIUIEKCHOE HCCIIEJOBAaHHE THMCTOJOTMYECKOr0 CTPOCHUsI, o0uieid MOp(OJIOrHU U TOMOJOTHYECKUX
CBsI3ei TOJIOBHBIX XPSIICH C OKPYKAIOIIMMHU TKaHIMHU (MO3rOM U MbIIamMu) y kansmapa Okutania anonycha (Pearcy & Voss,
1963) u3 cemeiictBa Gonatidae. OOBEKTOM HCCIEIOBAHUS TIOCITYXKIIN (UKCHPOBAaHHBIE SK3eMIULIpel O. anonycha w3
KoJuleKuu 3ooJioruueckoro mysess MIY, koToppsle ObUIM H3y4YeHBl METOJAMU THUCTOJOTHYECKOW TEXHUKH, CBETOBOM
MHKPOCKOIIUH, PEHTT€HOBCKOW MUKpoToMorpaduu u 3D MonenupoBanus. Xpsesoi yepen O. anonycha npeactapisier codbon
BBICOKOCTICIIHAIN3UPOBAHHYIO CTPYKTYPY, UbsS THUCTOJOTHS M MOP(OJIOTHSA HANPSMYI0 KOPPEIHpYIOT ¢ (OpMO Mo3ra u
0COOCHHOCTSMHU 00pa3za >KM3HU MOJUTIOCKA. BriepBble MOKa3aHO, YTO OTPOCTKH BCEX XOHIPOLMTOB HA HEKOTOPBIX ydacTKax
Xpsllla OPUEHTHPOBAHBI B MAaTPUKCE ONPEJIENCHHBIM 00pa3oM — MEPHEHAMKYISIPHO HOBepXHOCTH Xpsma. Kpome Ttoro,
OTPOCTKH, OTXOJSIINE OT TPYIIl CECTPMHCKUX XOHAPOIMTOB, HE HAIPABJIEHBI BHYTPb ATOW TPYIMIBI KIETOK M HE OTXOMAT OT
Ka)KJIOTO XOHAPOIMTa BO BCEX HANPaBJICHUSX, KAK CUMTAIOCH paHee. [loyueHHbIe JaHHbIE PAaCIIMPSIIOT HAIIM MIPEACTaBICHUS
0 pa3sHOOOpa3MHM M OpTaHU3AIMM XPSIIEBBIX TKaHEH y OECIO3BOHOYHBIX M CO3JAIOT OCHOBY JJISi CPaBHHUTENBHO-
MOP(]OIIOTHYECKUX UCCIIEA0BAHUI U MATIEOHTONIOTHYECKUX PEKOHCTPYKIIUH.

Peculiarities of the head cartilage in the squid Okutania anonycha

Rodionov R.'* Temereva E.*

! Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
2 Lomonosov Moscow State University, Evolutionary Biology Department, Moscow
* e-mail: romariol 7022003 @gmail.com

Cartilage is traditionally considered as the feature of chordate, whereas it is widespread in invertebrates, including
cephalopods. We studied the head cartilage of squid Okutania anonycha using histology, micro-CT, and 3D reconstructions.
New data on O. anonycha head cartilage expands our understanding of invertebrate cartilage evolution and aiding paleontological
reconstructions.
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IlepBoe neTabHOE ONMUCAHNE MOCTOPAHXUATBLHOTO TPaKTa acuuauu Styela rustica (Linnaeus, 1767)
Kobeneykas MA'* T emepesa EH"

! MOCKOBCKHii TOCYTapCTBEHHEIN YHUBEPCHUTET, Ka(eapa 300JI0THH GECTI03BOHOYHBIX, MOCKBa
2 MOCKOBCKHI TOCYIapCTBEHHBIA YHUBEPCHUTET, Kadeapa 6HoIoruaeckoi 3pomonud, Mocksa
* e-mail: margarita.kobeletskaya@gmail.com

Acuuanu — 3TO MOPCKHE OEHTOCHBIC >KMBOTHBIE, MOJAABIIAIOIIEe OOJBIIMHCTBO KOTOPBIX SIBISIETCS! (UIBTPATOpPaMHU.
[Toutn Bce BHyTpeHHEE NMPOCTPAHCTBO ACHUAMN 3aHUMAeT MHUIIEBApUTENbHAS CHCTEMa, KOTOPYI0 MOXKHO MOJPAa3[eiuTh Ha
MPOHU3AHHYIO JKa0CPHBIMH INEIIMH (QUIBTPYIOMIYIO TJIOTKY M OpPTaHBI IMOCTOpaHXHaNbHOTO TpakTa. CTpoeHme kabepHOit
TJIOTKY UMEET TAKCOHOMHUYECKOE 3HAUeHHE, & 0COOCHHOCTH OpraHU3aluy IOCTOPaHXHAIBEHOTO OT/ENa, BO3MOXKHO, OIIPEACIISIOT
3¢ ¢eKTHBHOCTh pabOTH BCEH MUIIEBApUTENBbHOW cHCTeMbl. COOTBETCTBEHHO, AETANIM CTPOCHUS MUIIEBAPUTEILHOTO TPAKTa
ACIMINI HHTEPECHBI KaK C TAKCOHOMUYECKOM, TaK U ¢ (PU3MOIOTHUECKOH TOUKH 3peHus. [InmeBapuTenpHas CHCTeMa MacCOBOTO
B benom mMope Buna acuuanit Styela rustica panee HUKor1a He OblIa MCCIIEAOBaHA HAa TUCTOJIOTMYECKOM U YIIBTPAcTPyKTypHOM
ypoBHsIX. MaTepuan [uis JaHHOU paboThl coOpan B ceHTs0pe 2025 ronma B okpecTHOCTIX BBC MI'Y, )KUBOTHBIX BCKpBIBAJIH,
YYaCTKH KUIIEYHHNKA (GUKCHpoBanu 2,5 % II0TapaibIeTHIOM U 110 CTaHIApTHOH METOMKE MOATOTaBINBAIIH IS UCCIICOBAHUS
METOAAMHU TUCTOIOTUYECKON TEXHUKH U IJEKTPOHHON MUKPOCKOIHH.

[MocTOpanxuanbHBI TpakT 00pa3oBaH CPaBHUTEIBHO KOPOTKUM TPYyOKOOOPa3HBIM MHIIEBOJOM, 33 KOTOPBIM CJIEIYeT
JUTMHHBIN, COTHYTHI MOMOJAaM INMHPOKWH JKENMyIOK, IMEepeXOIIluii B KHIICYHUK, (HOPMHUPYIOMIUN ABOHHYIO METII0 H
3aKaHYMBAMOIIUIiCS pekTyMoM. [IpocBeT mmmieBoma S. rustica B TONEPEYHOM CEUCHHH HMeeT (POopMy UeTBIpex- WIH
MATUKOHEYHOW 3Be3qnpl. CTeHKa muieBoja oOpa3oBaHa CTOIOYATHIM MUKPOBMIIISPHBIM JKEJIE3HCTBIM JIUTEINEM, KOTOPBIH
MOJJOCTJIAH CJIOEM PHIXJION COeAMHUTENHHOMN TKAHH, IIPOHU3aHHOH HEMHOTOUHCIICHHBIMU TIIOpHYECKUME TpyOoukamu. CTeHKa
JKelmynka (OPMHPYET MHOTOUYHMCICHHBIE MPONONBHBIC CKIAAKH. OUHUTEIHHA BEpXYIIEK CKIaIoK 00pa3oBaH pPECHHUYHBIMHU
KJIETKaMU, IPOAYLUPYIOLINMHU CIIM3UCTBIN cekpeT. B anuTenun cpeaneil 4acTu CKIa 0K HAXOATCS KIETKH, AEMOHCTPUPYIOIIHE
MPU3HAKN allOKPHHOBOW CEKPELUH U COJIeprKalie MHOXKECTBO MEJKHX 3JIEeKTPOHHO-IPO3PAaYHbIX BaKyoJed B alMKaJbHOI
YacTH W OYEHb KPYIHBIE, Ooyiee 6 MKM B IHaMETpe, BaKyOJH B CpeOHEH JacTh, KOTOpbIe coaepikaT (HOPO3HBIA MaTepHat
Cpe/IHEeH AIEeKTPOHHOM INIOTHOCTH. B KHIlIeuHHKe 3TOro BUa MBI HE OOHApY MM TU(IIO30JIs, KOTOPBIH paHee ObUI JeTallbHO
omucaH JJIs Apyroro Buzaa 3toro poma — Styela clava (Kobeletskaya, Temereva, 2025). Dnurenuii KunieyHrKa 00pa3oBaH
BBICOKUMH PECHUYHBIMU CEKPETHPYIOMIIMMH ¥ MUKPOBWIIIPHBIMH BCACHIBAIOIINMH KIIETKAMH. PECHUYHBIC KIICTKH COJEpPKAT
MHOTOYHCJICHHBIC BAKYOJIH C XJIOIbEBUAHBIM MaTePHaJIOM, a X aliKalbHbBIC YaCTH JEMOHCTPUPYIOT IPU3HAKH MEPOKPHHOBOMH
CEKpeLny.

CpaBHHTENBHBIA aHANH3 OpPTaHU3AIMH TOCTOPAaHXHMAIBHOTO OT/eNla KHWIICYHUKA y IBYX BHAOB pona Styela TO3BOIIET
KOHCTAaTHPOBATh HATMYHE CYIIECTBCHHBIX Pa3InIuil B 00IIeH aHATOMHH, TUCTOJIOTHUH U YIBTPACTpyKType. Bo3MoKHO, Hann4me
tudosons y Styela clava obycnasiuBaer 6osee 3(h(heKTUBHOE MEpeBaprBaHUE U BCACBIBAHUE, YTO MMO3BOJISICT 3TOMY BUIY
KOJIOHU3UPOBATh HOBBIE aKBaTOPHH, Jaxe OenHbie ¢uTomnaHkToHoM. C Apyroil cTopoHsl, Styela rustica umeetr Oonee
MPOTSDKEHHBIH MUIIEBAPUTENBLHBIA TPAKT U OOJIbIIee Pa3sHOOOpa3He KIETOK B COCTaBE MUIICBAPUTEIHHOTO SITUTEIHS.

Ilpoexm svinonnsemcs npu noooepacxke PH® (23-14-00020).

The first detailed description of the postbranchial tract of the ascidian Styela rustica (Linnaeus, 1767)

Kobeletskaya M. '* Temereva E."?

! Lomonosov Moscow State University, Department of Invertebrate Zoology, Moscow
2 Lomonosov Moscow State University, Evolutionary Biology Department, Moscow
* e-mail: margarita.kobeletskaya@gmail.com

The postbranchial tract of an ascidian Styela rustica has unique histological and ultrastructural features such as presence of
a double loop of the intestine, star-like shape of the transverse section of the esophagus lumen, highly folded epithelium of the
stomach, and the presence of histologically different zones of the stomach epithelium.
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The effect of lighting on Cyanea capillata (Cnidaria: Scyphozoa) planulae’s substrate choice
Evseeva S.* Kosevich I.

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

Planulae of scyphozoans of the order Semacostomae exhibit negative phototaxis (Brewer, 1976), positive gravitaxis
alternating with negative gravitaxis, a preference for hard, rough substrates (Holst and Jarms, 2006), and predominantly choose
the undersides of substrates for settlement. The present study was aimed at determining the effect of lighting on settlement site
selection by Cyanea capillata planulae, considering substrate type, substrate depth, and settlement on the upper or lower surface.

The substrates used were plates of transparent plastic, dark opaque plastic, and Mytilus edulis shells of approximately equal
area. One element of each of these substrates was placed in the cylinder at three depth levels. Light was provided from above,
below, or from the side throughout the experiment. In some experiments, light was provided from the side only on the first or
second day of the experiment. Planulae were counted two days after being placed in the cylinder. A total of 14721 planulae
settled on substrates, from 269 to 5178 per experiment.

Our experiments demonstrated that the least frequently chosen substrate was shells, ranging from 3.9 % under constant side
lighting to 12.5 % under top lighting. Transparent and opaque plastic were chosen in 53.9 % and 41.0 % of cases, respectively,
with constant side light, and 31.6 % and 56.1 % of cases with upper light. This choice can be attributed to the substrate shape—
plastic plates, unlike shells, lacked a pronounced relief.

The lower level was always the most preferred. Gravitaxis was most evident in the darkness — 93.3 % of the recorded
planulae chose the lowest substrates. Level preference did not change dramatically between experiments. With constant side
light, substrate side preference changed significantly comparing with most experiments with constant light — 51.2 % chose the
upper sides (versus 27.6 % with top light, P = 0.268, 8.2 % with bottom light, P = 0.037, and 5.9 % in the dark, P = 0.027). A
similar pattern was observed when the lights were turned off — 58.6 % of the planulae settled on the upper sides (P = 0.177 for
upper light, 0.025 for lower light, and 0.019 for darkness). However, when the lights were turned on, only 24.1 % preferred the
upper sides. This may indicate that it is light causes changes in settlement patterns. Planulae most frequently chose the undersides
of substrates in the dark (93.2 % of cases) and under illumination from below (91.8 %).

Thus, light primarily affects the settling side and does not fundamentally affect the patterns of choosing the height and type
of substrate.

The study was conducted under the state assignment of Lomonosov Moscow State University Ne 1025031900094-4-1.6.12-
1.6.12.
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PazBuTHe nHuKI0cTOMHOI Mmanku Crisiella producta Ha cTaauu NepBUYHOr0 YIMOPHUOHA

Kuproxosa 10.C.*, bozoanos E.A.

Canxkr-IlerepOypreckuii rocyrapcTBeHHBIN YHIBEPCHUTET, kKadenpa 300moruu 6ecrmo3BoHOUHEIX, CaHKT-IleTepOypr
* e-mail: julik @list.ru

Huknocromusie mMmanku (otpsin Cyclostomata, kimace Stenolaemata, Tunm Bryozoa) — rpymmna MOPCKUX KOJIOHAANBHBIX
(UIBETPATOPOB, TSl PA3BUTHS KOTOPBIX XapaKTEPHO COUYCTAHHE MOIUIMOPHOHIH, JKUBOPOXKICHUS U muaneHToTpodun (Harmer,
1893; Borg, 1926; Nekliudova et al., 2021). B mogndunnpoBaHHEIX 300H1aX, HA3BIBAEMBIX TOHO300UAaMH, 3 €AHMHCTBCHHOM
OIIOZOTBOPEHHON SUIEKIETKA 00pa3yeTcss MEepBUYHBIA AIMOPHOH, MAIOUINHA HAdalo MHOXKECTBY BTOPHYHBIX SMOPHOHOB,
KOTOPBIC Pa3BUBAIOTCS B IMYUHOK. [IMTaHue 3apOobIIeii OCYIIECTBIISICTCS 3a CUCT IUIAIIEHTAPHOTO aHAJIora, (POPMHUPYIOIIEroCcs
W3 MaTepUHCKUX TKaHel. Ha maHHBIII MOMEHT ecTh TONBKO OTHA paboTa MO MUKIOCTOMAaTaM, ITOCBSIICHHAS YIBTPACTPYKTYpe
ronozoonnoB (Nekliudova et al., 2021). ABTOpHI IMOKa3aiy, 9YTO IUTANICHTAPHEIN aHAIOT 00pa3yercs U3 MeMOpaHHOW CyMKH —
XapaKTEPHOTO IS IIMKJIOCTOMAT OpraHa, OCHOBHOM (DYHKIIMEH KOTOPOTO SBISICTCS BBIIBH)KCHHUC MOJUINIA — B PE3yJIbTATe
JICTICHUsI SIep KJIETOK MEMOPAaHHOW CYMKH M TOCIEAYIONICTO CIHMSHUS TaKUX MHOTOSICPHBIX KJIeTOK. HauanbHbie STambl
Pa3BUTHA IUIAIICHTAPHOTO aHAJIOTa K HACTOSIIEMY BPEeMEHHU H3YUCHBI, TEM He MeHee, HeJOCTATOUHO. B 4acTHOCTH, HEN3BECTHO,
YYaCTBYIOT JIH B €r0 00pa3oBaHuu (OJUTUKYJIPHBIC KJICTKH OBapHs, Kak Mpenoaraiu panaue apTopsl (Robertson, 1903; Borg,
1926).

Lenbto mpencTaBieHHON paOOTH OBUIO M3yUCHHE PAHHETO Pa3BUTHSA MUKIOCTOMHON MmmaHku Crisiella producta (cem.
Crisiidae) mpu moMoImy TpaHCMHCCHOHHOH 3JICKTPOHHOM MUKpOocKonnu. Matepuan coopan Ha bemomopckoit crarmmu CITOIY
B Havase uroHs 2024 1.

OOHapy>keHHBIE HAMH TIEpPBUYHBIC SMOPHUOHBI OBLTH OKPY)KEHBI MHOTOSIIEPHON KIETKOH, IPEATIONOKUTEIHFHO IMEIOTIeH
CHHIUTHATBHYIO Tpupoxay. KileTku MeMOpaHHOI CyMKH Ha 3TOH CTaAWW B OCHOBHOM OCTaBAIHNCh HCM3MEHCHHBIMH, U JIUIIH
HEKOTOPBIE U3 HUX IEMOHCTPUPOBAJIH TPU3HAKH Jenu(depeHIupoBKH. [10CKONbKY HaYaIbHBIX 3TANoB Ipo0IeHHsT 00HAPYKUTh
HE yJAJIOCh, MPOUCXOXKICHUE MHOTOSICPHON KJIETKH Ha 3TOW CTaJUU OCTAeTCs HESICHBIM. MBI MpearnoaracM, 4To OHa MOTJIa
00pazoBaThCst U3 (HOIUTHKYISIPHBIX KICTOK.

HexoTtophie 13 UcceI0OBaHHBIX HAMH IIEPBUYHBIX IMOPUOHOB OBUTH JIBYXCIIOMHBIMU, IIPY STOM B KJIETKaX HAPYKHOTO CIIOSI
ObUTH OOHAPYIKEHBI CTPYKTYPhI, HATOMUHAIOIIUE KHHETOCOMBI. [10CKOJIBKY BTOPUYHBIC 3IMOPHUOHBI TaKKe BYXCIoiHbI (Harmer,
1893; Borg, 1926; Nekliudova et al., 2021), a pa3BuBaromuecss U3 HAX JUYUHKA TMOKPBITHI PECHUYKAMH, JBYXCIOHHOCTD
MIEPBUYHBIX SMOPHOHOB W HaJMYUE KHHETOCOM TOBOPAT O TOM, YTO MOp(oreHe3 HaUMHACTCS YXKE Ha CTaIWU MEPBHYHOTO
9MOpHOHA.

Bo Bcex wu3ydeHHBIX SMOpHOHAX OJlaCTOMEpHI OBIIM PACIIONIOKEHBI PHIXJO. boliee TOro, B HEKOTOPHIX CIIyYasx
HaOJFOIaHCh OJIACTOMEpHI, JIeKAIIUEe OTACITHHO OT OCHOBHOW 3MOpHOHAIbHOI Macchl. ClelyeT OTMETHTh, YTO BCE paHHHE
ABTOPBI, OMUCHIBABIIINE PA3BUTHE IUKIOCTOMAT C HCIIOJIh30BAHUEM CBETOBOI MHKPOCKOITUH, YIIOMHUHAIK O TOM, YTO B Hadaje
Jipo0OuieHnst O1aCTOMEPHI JIEXKAT OTIENBHO, a MOTOM COOMPAIOTCS B €IMHBIN PBIXJIbIA KoHrIoMepat (Harmer, 1893; Borg, 1926).
Taxkoe ke sSIBJICHHEe HEOTHOKPATHO HAOII0JalN ¥ pa3auyHbIX BUIOB cansll (MBanoBa-Kasac, 1978). [loxy4ueHHBIC HAMU TaHHBIE
TOTBEPIKIAIOT STH HAOIIOACHUS.

Development of cyclostome bryozoan Crisiella producta at the stage of primary embryo
Kiryukova Yu.*, Bogdanov E.

Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: julik @list.ru

The aim of this work was to describe the early development of the cyclostome bryozoan Crisiella producta. We have
investigated the early embryogenesis and the early formation of the placental analogue and have found that the primary embryo
is enveloped in a giant multinucleated cell, bilayered and has loose structure.
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YabTpacTPyKTYpPHBIii aHAIU3 ooreHe3a y Mimianku Amathia sp. (Bryozoa, Ctenostomata)
Cwmenxosa B.U.*, Ocmposckuii A.H.

Canxkr-IlerepOypreckuii rocyrapcTBeHHBIN YHIBEPCHUTET, kKadenpa 300moruu 6ecrmo3BoHOUHEIX, CaHKT-IleTepOypr
* e-mail: smelkova99@bk.ru

OOBEKTOM HACTOSILIETO HCclienoBaHus sBisieTcs: Amathia sp. (Bryozoa, Ctenostomata) — mranka u3 OXOTCKOT0 Mops,
obuTaroIas Ha TaJNIOMaxX KPAacHBIX BOJOPOCIEH. Y cpeu3eMHOMOPCKOTO BUa U3 TOrO ke pofa A. verticillata panee onucana
YIBTPACTPYKTypa IUIAIIEHTAPHOTO aHaNora, (JOPMHUPYIOIIETrocs BO BpeMsl BEIHAIIMBAHMSA SMOPHOHA B Iy aIbIIEBOM BIIaraJIUIIE
(Schwaha et al., 2019). JlaHHBIE IO YIBTPACTPYKTYPE OOTCHE3Y U CTPOCHUIO OBAPHS B JINTEPATYPE OTCYTCTBYIOT.

OmnpeneneHue perpoyKTUBHBIX CTpAaTeTHii OCHOBAHO Ha CPaBHEHUM THIIOB OOTEHE3a M BBIHAIIMBAHKS MOTOMCTBA (MU
ero orcyrctus) (Ostrovsky, 2021). BeiHammBaHne MOXET COMPOBOXKIAATHCSA IKCTPAdIMOPHOHATIHHEIM IUTAHUEM, O HATHIHA
KOTOPOTO MOXKHO CYAWTb II0 JAHHBIM TPAaHCMHUCCHOHHOH 31EKTPOHHOM MUKpockonud (TOM) n quHaMuke yBeIHdeHUs pazMepa
9MOpHOHA.

B xone TOM-uccienoBanusi HaMH OBUTH IIOJy4YEHBI IEpBBIE JaHHBIE 00 YJNBTPAacTpyKType oBapueB Amathia sp.,
PacIONOKCHHBIX Ha CTCHKE IUCTHA.

Bo Bcex BOCbMH HCCIIEIOBAaHHBIX SIMYHUKAX ObLIIO 0OHAPYKEHO MO J[Ba OOLUTA, OKPY KEHHBIX (DOJUTHKYJISIPHBIMHU KIIETKAMH.
Mexay munupyromumM (6oee KpyImHbIM) U BTOPBIM OOIIUTOM OOHAPYIKCHBI MHTCPAUTHTAIIUN MEMOPAH U KIICTOYHBIC KOHTAKTHI.
Taxoxe B palioHe HHTEPAUTHTAINI HAXOAUTCS OOJIBIIOE KOJINYECTBO BE3UKYIL, YTO MPEATIOIaraeT HaJMuie TPAHCIIOPTa BELIECTB
MEXay oonuTaMu. VIHTepAuruTanmum Takxke OOHapy>KeHbI MEKITY OOILUTOM M (hOJUTHKYJIIPHBIMH KIETKAMH.

OBapun Bceraa JIOKAIHU3YIOTCA B HENOCPEACTBEHHOH OJM30CTH OT CIICTIOro OTAeNa jkelyaka. OOpaileHHas K HeMy
00JIEMMa OOLUTOB (POPMHUPYET MHUKPOBHJUIH, a (DOJUIMKYJISIPHBIN SMMTENNH Hal HUMH HCTOHYaercs. IlpuMedarenbHO, 9TO
oOpallleHHBIE K OBAapHIO SHTEPOLMTHI CTCHKU JKEITyJKa Takke IEMOHCTPHUPYIOT BBIPAXECHHYIO CKJIQAYaTOCTh Oa3aibHOMN
KJIETOUHOM MeMOpPaHbl, OTCYTCTBYIOUIYIO y APYTUX KIETOK KUIICYHUKA.

HOHy‘IeHHLIC NpeaABapUTCIIbHBIE PE3YJIbTAThl IMO3BOJIAIOT BBIACJIWUTH TPU OCHOBHBLIX NYTH TpaHCIIOpTa BEHIECTB K
JTMIUPYIOIEMY OOLUTY: OT (DOJUIMKYJISIPHBIX KJIETOK, OT BTOPOTO OOLMTA M OT SHTEPOIMTOB XKelTyAKa. MBI penonaraeM, 4ro
UCTOHYEHHE (OJUIMKYJISIPHBIX KIETOK B MecTaX (OpPMUpPOBaHUs MHUKpOBWIIeH obecrneunBaeT 3()(EeKTHBHOE IMOTIIONICHUE
MATATCJIbHBIX BCHICCTB OOLMUTOM HEIMOCPCACTBCHHO U3 HCHOMI/I‘ICCKOﬁ KUAKOCTH, KyJda O3TU BCHICCTBA IIOCTYIIAOT U3
KUIICYHHUKA.

Ilpoexm svinonnsemcs npu nooodepaicke epanma PH® - 23-14-00351.

Ultrastructural analysis of oogenesis in Amathia sp. (Bryozoa, Ctenostomata)

Smelkova V.*, Ostrovsky A.

Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
* e-mail: smelkova99@bk.ru

We studied a female gonad of Amathia sp. and found extracellular transport between oocytes, follicular epithelium and
cells of the stomach.
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Amepukannbl B Poccuu: nmepBoe o0Hapy:keHHe TUX00KeaHckoro Melanochlamys diomedea (Gastropoda:
Aglajidae) B bapeHniieBom Mope

Tabaunukosa K.C.'* T puuna ,ZZ.IO.I, Xabubynuna B.P>3 CmapyHos B.B.? Exumosa H.A.!

! MoCKOBCKHii rocymapcTBEHHEIN yHHBEpcuTeT uM. M.B. JloMoHOCOBa, Kadenpa 30010ruK 6eCIO3BOHOYHBIX, MOCKBa
2 Cankr-IleTepOyprekuii TOCyIapCTBEHHBIN YHUBEPCHTET, Kadeapa 30010run 6ecro3BoHouHbx, Cankt-IleTepOypr

3 3oonornueckuii muctutyT PAH, LIKIT «Takcon», Cankr-IleTepOypr

4 3oomormgeckuii nactHTYT PAH, ma6oparopus 3BomonunonHoi Mopgonoruu, Cankt-IletepOypr

* e-mail: ktabachnikova@yandex.ru

Pon OproxoHorux moiuttockoB Melanochlamys Cheeseman, 1881 pacmpocTpaHeH MPEUMYIIECTBEHHO B TPOIMYECKUX
Bojax Muno-Tuxookeanckoit oomactu MHUpOBOro okeaHa, Takke OTMEYeH B BOCTOYHOI yacTn Tuxoro okeana (Cooke et al.,
2014), a B Poccum BcTpedaercss HCKIIOYHTENbHO B SAmoHckoM Mmope (Melanochlamys ezoensis (Baba, 1957), cormacHo
Chichvarkhin, 2016). Melanochlamys diomedea (Bergh, 1894), TeMHOKpaIIeHHbI W HMPUMETHBIH IpEACTaBUTEIs pONa, CO
BpPEMEH CBOETO MEPBOOIHMCaHNs ObIII M3BECTEH TONBKO ¢ Tuxookeanckoro nodepexns CIIA (Can-®pannucko, Kanmudopuus).
B nocneanue roapl MOSBUINCH yKa3aHus 00 ero oOHapy»KeHUH B BoJax ceBepHOM ATnaHTuku — Onm3 Menanaun (de Montety
et al., 2024) u Hopseruu (Malaquias et al., 2025). Cuuranocs, 4To B ceBepHBIX MOpsix Poccun pon Melanochlamys He odutaer.
B 2025 rony ocobu pona Melanochlamys, mopdomnormuecku cxoansie ¢ M. diomedea, 6bu1n HaliieHbI B bapeHiieBoM Mope.

Lenpto paboOTHI SBIISIETCS YCTAaHOBJICHUE BUAOBOW MICHTUYHOCTH M (prutoreHeTHYECKHX CBsizeil mepBoro B Poccuiickoit
ApkTHKe npenctaButels poaa Melanochlamys.

Ocobu Melanochlamys sp. 6b1n cOOpaHBI BpyYHYIO Ha tuTopanu ryost JansHe3enenenkoit bapennesa mops B utoie 2025
r. [omydens! nprwxusHeHHBIE (hoTorpadun MoIUIOcKoB. JKuBOoTHBIE 3adukcupoBansl B 96 % cnmpre: Bcero coOpansl 31
B3pocnast ocodb u 3 kmagku. [ 27 oOpasnoB (B3pocible MOJUTIOCKH) IOJYUYCHBI MOCIIEAOBATEIBHOCTH (DParMEeHTOB
MuTOXOHApHansHOTo reHa COI. duoreHeTHYecKas peKOHCTPYKIHS, TocTpoeHHas 1o ¢pparmMenTam reHa COI, Takxe BKIIIO9aeT
nocieioBatenbHoCTH uist 7 BUnoB Melanochlamys w3 6a3bl nannbsix GenBank.

BupnoBas npuHaaNe:)KHOCTh OapeHIIEBOMOPCKHX MOJUIFOCKOB IOJTBEPKACHA (HIOTCHETHYECKOW PEKOHCTPYKIMEH —
JKMBOTHBIC TIONAAAIOT B OJHY KJIaay ¢ MICHTU(QHIMPOBAHHBIMU THXOOKEAHCKUMH M CeBepoaTnaHTHueckuMu Melanochlamys
diomedea. JIns olleHKY TEHETUUECKOTO pa3HO0Opa3us MOMyJSILUHA BUA MO TOCIeI0BaTeIbHOCTIM (parmenToB Mapkepa COIL
OblTa MOCTPOCHA CETh TAIUIOTHUIOB. ['arutorpynmsl A OTHENBHBIX aKBATOPUH HE MOTYT OBITH BBIIENICHBI — OCOOM BHYTpHU
aKBaTOPHH OTJIMYAIOTCS JIPYT OT APYTa HACTOJIBKO )K€, KaK M 0COOM Pa3HBIX aKBATOPHI, IIPUUIEM 3TH Pa3INIHs HE3HAUYNUTEIIbHBI,
nopsinka 1 %. Melanochlamys diomedea w3 Bog CILA, Vcrannmu, Hopeernn u Poccun mocToBepHO IpeacTaBisAeT eIUHBIH,
HIMPOKO PacCIpOCTPAHEHHBIN BUJI.

Habmronenus M. diomedea 3a npenenamu tunoBoro mecroodutanns, Boa CILIA, He cirydaifHpl — OOHapy»XeHHE KIIaI0K
(mpencraBienHas padora; de Montety et al., 2024) i ocobeit pa3HbBIX pa3MepHBIX Kateropuii (Malaquias et al., 2025) Hapsay co
B3POCIIBIMH MOJUTIOCKAaMH TOJTBEPXkJAET, YTO BUJ B HOBBIX aKkBaTOpWsx Nprkuics. I[Ipexanonaraercs, 4To pacceleHue
MOJUIFOCKOB MOTJIO MPOMCXOAUTH MOCPEICTBOM OalIacTHBIX BOJ TOProBhix cynoB (Malaquias et al., 2025), ogHako AaHHBIH
BOIIPOC TpeOyeT NalbHEHIIero n3yYeHusl.

American citizens in Russia: Melanochlamys diomedea (Gastropoda: Aglajidae), native to the Pacific Ocean,
is discovered in the Barents Sea

Tabachnikova K.'* Grishina D.!, Khabibulina V.>>, Starunov V.?, Ekimova L'

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

2 Saint Petersburg State University, Department of Invertebrate Zoology, Saint Petersburg
3 Zoological Institute RAS, the CFC “Taxon”, Saint Petersburg

4 Zoological Institute RAS, Laboratory of Evolutionary Morphology, Saint Petersburg

* e-mail: ktabachnikova@yandex.ru

The first Arctic representative of Melanochlamys was discovered in the Barents Sea, Russia, and was identified as
Melanochlamys diomedea. M. diomedea is genetically similar in Russian, USA (indigenous range), Icelandic and Norwegian
waters and can reproduce in every part of its habitat, which is wider than it was expected.
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Yenwctu Harmothoe imbricata (Polynoidae, Annelida): ToHkast MOp(oJIOTHSI M TPAHCKPUNITOMHBIN aHAJIN3
Koponesa A.CT Bopyennesa E.B. ! Hepemuna T.B. 2 Lemnun A.b. L2

! MoCKOBCKHii rocynapcTBEeHHBIN yHUBEpcuTeT nMeHr M.B. JIoMoHOCOBa, Kadeapa 300110THA G6eCII03BOHOYHEIX, MOCKBa

2 MOCKOBCKHiI TOCYJapCTBEHHBIN yHHBepcuTeT mmeHH M.B. JlomomocoBa, bemomopckas Guonormueckas CTaHIUS WM.
H.A. IlepuoBa, Mocksa

* e-mail: anyakor99@gmail.com

UYemrocTH ABIAIOTCS OJHAMH U3 HEMHOTHX JKECTKHUX CTPYKTYP y aHHENUA U BCTPEYAIOTCS B Pa3HBIX, HEPOJCTBEHHBIX APYT
JIpyry, ceMelcTBax KosbuaThlx 4epBeil. Ilo cBoell mpupoae, YenroCTH aHHENWJ SIBISIOTCS MPOU3BOAHBIMHM KOJUIAr€HOBOM
KyTHKYJIBI TIIOTKH, UMEIOIIMMH BHJ] OT/AEIBHBIX 3yOLIOB HJIM IPYIIITHI YETIOCTHBIX IUIACTUHOK Oostee cioxHoi Gopmbl. HecmoTpst
Ha CX0’Kee IPOUCXOXKICHNE, CINTAETCS], ITO TAKNE YESIIOCTH BO3HUKAIIN B IPOLIECCE YBOMIOLNH aHHEIN ] HEOJHOKpaTHO. Popma,
PacION0XKEHNE ¥ COCTAB YETIOCTEH JOBOIBHO CHIIBHO Pa3IMYaroTCs y pa3HbIX ceMeiicTB. OJHaKO He MOHATHO, TaK XK€ JI CHIBHO
pa3nuyaroTcs yIbTPacTpyKTypa U MeXaHU3Mbl (DOPMHUPOBAHUS YEIIOCTEH Y (PMIIOTEHETHYECKU yIalIeHHBIX Tpynn aHHenu. K
COXAJICHHIO, JaHHBIE 10 STHM aclieKTaM KpailiHe (parMeHTapHbl. B IOIBITKE BOCIIONHHUTH OJMH M3 TaKUX IIPOOEIIOB MBI
HCCIEZI0OBANN yIbTPACTPYKTYPY U AnGdEepeHIINAIBHYIO IKCIIPECCHIO TEHOB YetocTell y 6enomMopckoit momuxetsl Harmothoe
imbricata (Polynoidae).

Jns u3ydeHus ynpTpacTpyKTYphl UETIOCTEH MpUMeHsuiach cBeToBas, ckanupytomas (COM) u npocseunBaromas (TOM)
JJIEKTPOHHAs MHKPOCKONHS. AHanu3 Aud(epeHnnanbHON 3KCIPECCHH T'€HOB OBII MPOBENEH HA OCHOBE TPAHCKPUIITOMA,
cobpanHoTrOo de novo u3 rotanbHOit PHK Tpex THIOB TkaHei: 4emtocTel, mapamoanii ¥ CTCHKH Tela.

ToHkoe cTpoenue uemtocteid Harmothoe imbricata iMeeT HEKOTOPbIE CX0XKUE MATTEPHBI, ONMMUCAHHbIC YIS APYTHX TPYIII
agaemmn (Purschke, 1987; Koroleva & Tzetlin, 2024): B 4emocTHOH IIACTHHKE MOXKHO BBIACTHUTD JIBa DJICKTPOHHO -TUTOTHBIX
CJIOS, TA€ BHEIIHHUH CIOH YMOPSAZOYEH U MOBTOPSET OPTaHHU3ALMIO KOJIJIAr€HOBOM PEIICTKH, @ BHYTPEHHUH — TOMOTEHHBIMN.
Hanuume BE3UKyI € 3JI€KTPOHOIIOTHBIM MaTepuaioM B KIIETKaX MOJ| YeIICTAMH (THaTO0JIacTaX) YKa3blBaeT Ha NPOJOIDKEHUE
POCTa YeroCTel Y B3pOCIIBIX YepBeil, YTO COTIacyeTcst C JINTEPATYPHBIMH TaHHBIMU O JIMHUSX POCTa, BUIUMBIX Ha YENIOCTSIX
nomuHON (Britaev & Belov, 1994). B pe3ynbpraTte CpaBHHUTEIFHOTO aHAIH3a SKCIPECCHH T'€HOB HAMH OBLUTH BEISBICHBI
crieluQpUYHbIC AJIS YSIOCTEH TPYIIBI TPAaHCKPHUIITOB, CPEIU KOTOPBIX MPUCYTCTBOBANIA 3HAUUTENIbHAS JI0JI OSIIKOB C JOMEHAMH,
XapaKTEePHBIMH JUIsi KOMIIOHEHTOB BHEKJIETOYHOT'0 MaTpUKca. Takoke OblI Hal/IeH TOTeHIMAIbHBIN KaHJU/IaT Ha OJJMH U3 OEJIKOB
MaTpHUKCa YeNIOCTeH, MOX0XKIH Ha TakoBEIe Y Glycera dibranchiata (cem. Glyceridae) u Alitta virens (cem. Nereididae) (Gupta
et al., 2018; Wonderly et al., 2022). Onnako Takas Haxoaka TpeOyeT JaTbHEHIIero SKCIIePUMEHTAIHHOTO TOATBEPKICHUS.

Takum oOpazom, Hamu OblIa M3ydeHa YJIBTPACTPYKTypa YEIIOCTEH IOJIMHOM[, a TaK)Ke IOJIyYeHbl NEPBbIC IS 3TOrO
cemMeiicTBa gaHHbIe 10 qudhepeHnnaIbHOM SKCIIPECCHN «UEeNIOCTHBIX» reHoB. HacTosmias paboTa JONONHSET JaHHbIE, BaKHBIE
JUIS| TIOHUMAaHUSI SBOJIONNH YETIOCTeH Y aHHEIH L.

Jaws of Harmothoe imbricata: fine morphology and transcriptomic analysis

Koroleva A."*, Vortsepneva E. I Neretina T.!, Tzetlin A."?

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

We investigated the jaws of the scale worm Harmothoe imbricata (Polynoidae) from the White Sea. The fine structure of
the jaw plate demonstrates two layers with different organization. Additionally, we performed comparative transcriptomic
analysis, revealing jaw-specific gene expression patterns, and identified some transcripts that could potentially encode
extracellular matrix proteins.
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Apxrrdeckas poccust Rossia palpebrosa Owen, 1835 — MaccoBBIif BUA TOJIOBOHOTHX MOJUTIOCKOB Poccuiickoit ApKTHKH,
UTPaIOIINi CyIECTBEHHYIO POJIb B Tpo(hruecKkux ceTsix bapennesa mopst. MiccnenoBaHus, MOCBSIICHHBIC aHATHU3Y JKEITy IOUYHOTO
COJIEP’)KUMOT0, MTOKa3anu, 4To R. palpebrosa sBIseTCsl akTHBHBIM U30MpATEIbHBIM XHUITHUKOM. OCHOBY pallioHa COCTaBIISIOT
paxoobOpasHble (BcTpeuaeMocTs 52,1 %), momuxetsr (14,6 %) u ps10sI (6,3 %). B cocTaBe mumy 3apuKCHpOBaHbI IPEACTABUTEITH
Sipuncula, Echinoidea u otpsma Euphausiacea (Malacostraca) (I'omukos, 2019). M3ydeHne ee 4YeIIOCTHOTO ammapaTa
(ManznOyIIBI M pajiyiia), HEOCPEACTBEHHO yYacTBYIONIETO B 3aXBaTe U 00pabOTKe MUILH, TPEACTABIISECT 3HAYUTEIbHBINH HHTEPEC
JUISL TIOHMMaHWs aJanTalidi K XHUI[HWYECTBY B YCIOBHSX BBICOKMX IMMpPOT. llenblo naHHOW paboThl CTano H3ydyeHue
(hyHKIMOHATIFHON MOP(OIIOTHH 1 OHTOTCHETHYECKOW N3MEHUYNBOCTH MaHANOYT U panyisl R. palpebrosa.

Martepuan O0buT coOpaH B akBaTopuu bapeHiieBa Mopsi, B paiioHe apxumenara 3emis @panna-Hocuda u B Xoae HaydHO-
UCCIIeIOBaTENbCKUX dKcneauuuii [1onsgpHOro Hay4yHO-HMCCIIEOBATENHCKOTO HHCTHTYTa MOPCKOTO DPBIOHOTO XOo3siicTBa U
okeanorpadun um. H.M. Kaumosnua, B mepuonst ¢ 2007 mo 2009 u ¢ 2015 mo 2019 rompr. A Mop(hOIOTHIECKOTO aHAIH3a
WCTIONIB30BaHbl MaHAUOYNEI 131 ax3emmuisapa (ammHa MaHTHAU OT 5 10 38 MM) U paayisl 14 SK3eMIUBIpOB (AIMHA MaHTHHA OT 13
70 42 mM). Beutn mpUMEHEeHbI METOABI IIPeNapupoBaHys, Mallepallii MATKUX TKaHeH 5 % pacTBOpPOM THIIOXJIOPUTA HATPUS U
M3TOTOBIICHNUS ITOCTOSTHHBIX MPENapaToB B TIIHILCPHUH-KETATHHE.

B pesynprare mccienoBaHUS Ha BEPXHHX MaHAMOYIax BBIAEICHO JBa MOP(OTHIA, Pa3IMYAIOIUXCS 110 HAJTWYHIO WIN
OTCYTCTBHIO IOIIOJHUTEIBLHOTO BBICTYIIA HA PEXKYIEM Kpae pocTpyma. I1epBblil TUII KOTTEBUHO U30THYT BHU3, PEXKYILMN Kpal
UMEEeT JIOTOJHUTEIbHBIA BBICTYI, BTOpOW HMeEeT Cilabou30rHyTyr0 (opMy, pexyummid Kpail poOBHBIN, rimankuii, 0e3
JOTIOTHUTENBHOTO BBICTyNa PaclpocTpaHeHHE 3THX THIIOB HOCHT CHUMITATPHUCCKHH XapakTep M, BEPOATHO, OTpaXkaeT
WHMBHyalIbHYI0 U3MEHYHMBOCTB. Pajyna nmeer TunuaHyto 1yist ronoBoHorux ¢gopmyiny 1R, 2L, 1M. YcraHoBieHO, YTO HOBBIH
psn 3yOuoB (hopMHpYeTCs MOJHOCTHIO OJHOBPEMEHHO, 00ecneyrBas 11eJI0OCTHOCTh ammnapara, B TO BpeMsl Kak 0TpabOoTaHHbIE
3yOILBl OTTOPTAIOTCS IIOCTENIEHHO. B OHTOreHe3e OTHOCHTENbHBIE pa3Mepbl 3yOIOB JIEMOHCTPHUPYIOT OTPHUIATEIBHYIO
AUTOMETPHIO, HanboJIee BBIPAXEHHYIO Y MaprHHAIBHBIX. JJI1 MapruHaIBHBIX 3yOLIOB B TI0JIOBO3PENION CTAINH OTMEUEH MEPEX0]]
K U30METPHH.

Mandibular-radular apparatus of Rossia palpebrosa (Cephalopoda, Sepiolida) in the Barents Sea

Nosacheva E."*, Yamshchikov L', Sabirov R.' ¥, Zakharov D.?

! Kazan Federal University, Department of Zoology and General Biology, Kazan
2 Zoological Institute RAS, Saint Petersburg

T The author passed away before this work was published

* e-mail: pochtaemili@gmail.com

We studied the jaw apparatus of Rossia palpebrosa from the Barents Sea. Two sympatric mandible morphotypes were
revealed, differing in rostrum shape. The radula (formula 1R, 2L, 1M) showed negative allometry in tooth size during ontogeny,
most pronounced in marginals. Marginal teeth exhibited isometry in adults.
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