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MOPCKAA BUOJIOTUA

COCTOAHUE NONYJIALINI TPEGHEBUKOB MNEMIOPSIS LEIDYI
AGASSIZ, 1865 1 BEROE OVATA BRUGUIERE, 1789 B BOJAX
3AITATHOI'O HIEJIb®A CEBEPHOI'O 1 CPEAHEI'O KACIINA
B ABI'YCTE-CEHTABPE 2022 r.
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IIIupoTHOE pacmpocTpaHeHune rpeOHEeBUKOB Mnemiopsis leidyi A. Agassiz, 1865 u Beroe ovata Bruguicre,
1789 B poccuiickoMm cektope Kacnuiickoro Mopsi ©MeeT pa3jnuHble TpaHULIbI UX apeanoB. McciaenoBaHus
pacrnpocTpaHeH!s TpeOHEBUKOB B TOJIIE BOMIbI TOKA3aJIM TEMIIEPATYPHBII MTpees UX BEpTUKAIbHOTO pac-
MPOCTPaHEHMsI, XapaKTEPHbIN JJTsI Kaxknoro Buaa. MccinenoBaHus B3aMMOOTHOIIIEHU I TpeOHEeBUKOB MOKa-
3aJI1 CyIlIECTBEHHOE ITOJaBJIeHUE YUCIIEHHOCTH (0COOEHHO MeNKUX ocobeit) M. leidyi co ctopoHbl B. ovata.

Kimouesble cioBa: Kacniuiickoe mope. ['pedoHeBuku M. leidyivi B. ovata. PactipoctpaHeHue, buoMacca, Ync-
JIEHHOCTb, pa3MEpHBI COCTaB, TEPMOKJIMH, TEJIEMETPUS
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BBEAEHWE

B Hos16pe 1998 r. yuensiMu KacmHMPXa B Kac-
MNUIICKOM MOpP€ BIIEpBbIe ObLI OOHAPYKEH I'peOHEBUK
Mnemiopsis leidyi A. Agassiz, 1865 — TJIaHKTOHHBI
xuIHUK [7]. MccneqoBaHus Tex JET mokKas3aju, 4To,
MOCKOJIbKY Mnemiopsis leidyi He TMeJl eCTeCTBEHHBIX
BparoB B Ouote Kacnusi, ero YucjieHHOCTb peryanupo-
Bajlach TOJBKO YCJIOBUSIMU Cpelbl (TeMIIepaTypoil 1
cojieHocThlo). Yepes 2 roma rpeGHEBUK IMOIOpPBa
KOPMOBYIO 6a3y nejiaruueckux MpoMbICJIOBbIX PbIO U
MIPpUBEJ B YIIaJOK MOPCKYIO pbI0oa00buy [1, 3].

B Hos6pe 2020 r. B XolIe HayYHOU 3KCIIEAULINHN
IOHII PAH n MOPAH B KacnuiickoM Mope B paiio-
He MaxadkaJibl BIIEpBbIe ObUI OOHApYKeH I'PeOHEeBUK
Beroe ovata Bruguiere, 1789 [4]. DTOT rpeOHEBUK, B
CYILIHOCTHU, SIBJISICTCSI NEPBBIM M IIPSIMBIM BparoMm
rpedoHeBuKa Mnemiopsis leidyi, T.K. IUTaeTCs, IIpaK-
TUYECKHU, TOJIBKO 3TUM BUIOM XKeJIETEJbIX U OIepa-
TUBHO PETyJIUpYyeT MX YMCIEHHOCTh. HecmoTpst Ha
qyXEPOTHOCTD IIPOUCXOXICHMS, IOSIBIICHIIE Oepoe B
ouote Kacnus siBjieHre NOTeHIIMAJIbHO ITO3UTUBHOE
JUJIs1 OMOMPOAYKTUBHOCTH MODPSI.

I/I3yqe1-me BHUIOBOIO, pasMEPHOIo cocraBa, YnucC-
JICHHOCTHU U BC€PTUKAJIBHOTO paCIIpOCTPpaHCHUA XKE-
JeTenblx B ouore Kacrmus JUCTaAaHIIMOHHBIMUA, BU3Yy-

aJIbHBIMJ METOJaMM ObUIO HadyaTo ydyeHbIMu Kac-
nHHWUPXa B 2003—2004 romax [2]. OpurnHaabpHBIN
METOINYESCKUI TTOOX0N Y MCHBITAHUS 3KCIIEPUMEH-
TaJbHBIX TEXHUYECKUX CPEICTB TOTO BPEMEHH, MO3-
BOJIWJIM MOJYYUTh MHGpOPMALINIO 00 OCOOEHHOCTSIX
pacnpeneaeHus TpeOHEBUKOB B TOJIIIE BOAKI U OIIpE-
JIEIUTh WX HIDKHIO TPaHUILy pacIlpoCTpaHEeHMHS.
B 2018—2022 rT. pa3paboTKa 3TOi METOTOJIOTUH ObI-
Jna nponokeHa Kacnuiickum dunuamsom MOPAH.
Ha ocHOBe COBpeMeHHBIX TEXHUYECKUX CPEICTB OBLT
M3TOTOBJICH SKCNEPUMEHTAIbHbBIN ITOIBOIHBINA TeJie-
METPUYECKUIA KOMIUIEKCH pa3paboTaH perjiaMeHT
METOIMKM paboT. MaTepuaibl UCIBITAHUI IOKa3a-
JIM, 4YTO METOAMKA II03BOJISIET MOJYIUTh KaueCTBEH-
HBIE M KOJIMYECTBEHHBIC JaHHBIC, KOTOPhIE CYyIE-
CTBEHHO JOIIOJHSIOT KJIaCCUYEeCKUE METOObI UCCIIe-
noBaHui [4, 5]. B HacTosieil ctatbe MpencTaBieHbl
MaTepuaibl HUCCIeIOBAHUIT COCTOSTHUS MOMYJISIIIA
rpeOHEBUKOB B POCCHIICKOM CEKTOpE MOpPSI, MOJy-
YyeHHBIE B aBrycTe—ceHTsI0pe 2022 I. B X01e COBMECT-
Hoit akcnenuiiiu FOHLL PAH u 1O PAH.

MATEPUAJI U METOAMUKA

Marepuan cooupanu ¢ 6opra HUC ITTP “ene6”
B MOCJEIHEN JeKaae aBrycta—IepBOM AeKane CeH-
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Puc. 1. PacnpocTpaHeHue rpeOGHEBUKOB B paiioHe MCCIIeTOBAHMIA.

1a6ps 2022 r. Paiton paboTt m pacrionokeHue CTaH-
Ui moka3zaHbl Ha pucyHke (puc. 1). Otbop mmpod
IrPeOHEBUKOB BBIMTOJTHSIIM METOAOM BEPTUKAIBHBIX
JIOBOB OT JIHA JI0 MOBEPXHOCTHU C MOMOIIbIO KOHYC-
Hoit cetu MKC—80 (pazmep stuenm 500—512 Mkm) ¢
nmaMeTpoM BxomHoro orBepcTus 80 cm. Ha cranmnn,
B 3aBUCUMOCTU OT IOTOMHBIX YCIIOBUIA, IIPOBOIUIN
2—3 J5oBa, TIOJAy4YeHHBIE pPe3yJbTaThl YCPEIHSIN.
VnoBuctocTh cet npuHuManu 3a 100%. IMonydyeH-
HBIE TIPOOBI 0OpadaThIBAIM HA OOPTY CyTHA B XKUBOM

Buge. CrIpylo Omomaccy TpeOHEBUKOB HM3MEPSIIN-
00BbEMHBIM METOJOM B MEPHOM LWJIMHAPE WIU, TIPU
MajioM 001IeM oObeMe, ¢ TTOMOIIbI0 MEIUIIMHCKUX
LINPULIOB EMKOCTBIO 1—35 cM3. TTnoTHOCTE Tesia rpe6-
HEeBUKOB npuHuMaiu 3a 1 r/cm? [8]. Buomaccy nepe-
CUMTHIBAIM Ha Kybndyeckuii MeTp. Pasmep ocobeit
OTIpene/isii B IIPO3pPayHOil KIOBETE JMHEMKOM, C
TOYHOCTHIO A0 1 MM.

Hapaﬂneano, C CETHBIM JIOBOM I‘p€6H€BI/IKOB, Ha
CTaHIIUAX, II€ OIITUYCCKUC CBOMCTBA BOJbI 1 MOTO-
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Puc. 2. O61uii BUuI 60pTOBOro TeJIeMETPUUYECKOIO KOMILICKCa.

Hble YCJIIOBUSI MO3BOJISIIA MPUMEHUTb METOIUKY,
W3yJaJii UX YUCIEHHOCTb, BUIOBOM, pa3MEPHBIM CO-
CTaB M BEPTUKAIBHOE PacIpOCTpaHEHUE METOIOM
noaBomHoit tenemerpuu [2, 4], (puc. 2). CraHnusa
WICCIEMOBAaHUM BBITIOIHSIACH TIO CJEAYIOIIEMY pe-
ramMeHTy. Yepe3 15 MUH Tociie TTOCTaHOBKM CymHAa
Ha SKOpb MOJI BOMIY, Ha CTIEIIMaIbHOM cucTeMe CTabu-
JIM3allMU TOTpyXKaiu 1aTdopmy, 000pyIOBaHHYIO:
YEepPHBIM 3KPaHOM, IITyOUHOMEPOM, TEPMOMETPOM,
WCTOYHUKAMU OCBEIICHUSI, TeJeKaMepoil Ijis Ha-
OrofAeHU B peXXrMe OHJIAlH U (hOTO-BUAEOKAMEPOU
¢ BbIcOKUM paspetieHuem 3anucu (5K). ITocne no-
TPYXeHU TIaTOOPMEI B TTOJIe 3pEeHUsI HabIomaTess,
Ha (oHe YepHOro 3KpaHa, 00eCIIeYnBaIOIIEro KOH-
TPACTHOCTh M300pakeHUsI, TTOCTOSHHO HaXOmWIach
4acTb BOAHOI1 Tonu, oobeMoM 0.25 M3 co BceM ero
conepXuMbIM (puc. 3, 4). [1nardopmy rorpyxajium Ha
MpeneabHYI0 DIyOMHY U3y4aeMOoTO CTOJI0a BOIBI, Ta-
Jilee, MEIJICHHO C OCTAaHOBKaMM Ha 3adaHHBIX TOPH-
30HTAaXx, IIOTHUMAaJIH Ha 00pT cynHa. TakuMm o6pa3om,
TIOJTYyYaJIM OOIITYI0 MH(POPMAIINIO BEPTUKAIBHOTO pac-
MMPOCTpaHEHMWsT MaKpOIUIAaHKTOHAa B BHUIE Kade-
CTBEHHOTO TEJIEBU3MOHHOIO U300pakeHus, u ¢o-
TO—BHUJIEOMAaTepUal BHICOKOTO pa3pelleHus 3annicu
JUISI TaJIbHENIIIEro, B T.4. U KOJMYECTBEHHOTOAHAIM -
32 00BbEKTOB MaKpOIUIAaHKTOHA Ha (hOoHE MIyOUHBI U
temmeparypbl. Ha kaxnom ropusonte (0, 3, 5, 8, 10,
12, 15, 20, 22, 25, 30 M) YUCIIEHHOCTb 1 pa3MepHBbIi
COCTaB IrpeOHEBMKOB BU3YAJILHO OIIPENC/ISIA B 00be-
Me BOIbI 3 M3, IUIsI 5TOrO, B 3aBUCUMOCTU OT CKOPO-
CTH TEYCHUS PACCUYNTHIBAIN KCITO3UIINI0. CKOPOCTh
TeYeHUsI Ha TOPU3OHTE OIIPENeIIsUIN ITyTeM TPeXKpaT-
HOTO M3MEpeHUSI BpeMeHU TIPOXOXICHMS Ha (oHe
YepHOTO 3KpaHa INMPHMHONM | M IIpeacTaBUTENCH
TUTaHKTOHA. 711 2TOro, MpU BXOXICHWU B IIOJIE
Ne 6 2023
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5KpaHa TrpeOHEeBUKa, JTUOO APYyroro KOHTPOJIBHOTO
00beKTa BKJIIOYAJICS CEKyHIOMED, a MPU BLIXOAE U3
MOJIsI BEIKJIIOYAETCS. YCpeOIHEHHEIEe TaHHbIE TPEX 3a-
MEPOB JIOXKWJINCH B OCHOBY pacyeTa CpelHeil CKOpO-
cTu TeueHUs. 1 monydeHUs TaHHBIX O BUIOBOM,
pa3MepHOM U KOJMYECTBEHHOM COCTaBe I'peOHEBU-
KOB B 00beMe BOIbI 3 M aHaM3upoBanu ¢GoTo—BU-
neomarepran 12 TTOroHHBIX METPOB ITOJYYECHHOTO
n3obpaxeHus. IlonydeHHbIe TaHHBIEC IEPECUNTHIBA-
au Ha 1 M. HaOmmromeHuss MpoBOAWINA B CBETIOE U
TeMHOE BpeMs CyTOoK. MIeHTH(UIMPOBaHHBIX OCO-
Oeif BU3yaJIbHO pa30MBaI Ha 3 pa3MEPHBIX TPYIIIIHI:
menkue — 1—3 MM; cpenHue — 4—5 MM; KpyTHbIe —
6 MM u 6osiee. Becero Gb110 BhimmonHeHO 10 cTaHImit
(Taba. 2).

I
[
I
]
I
|
I
I8
|
[

|

Puc. 3. I'peGHeBUKM MHEMUOIICUCH Ha (DOHE dKpaHa Ha
nryoune 15 m.
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Puc. 4. I'peOHeBUK OGepoe Ha (hoHe IKpaHa Ha TITyOuHe 3 M.
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Puc. 5. BepTukanbHoe pacripocTpaHeHre pa3HOpa3Mep-
HBIX 0cOOeii MHEMMOIICHCa Ha CTaHIMM 19 mo maHHBIM
TeJIEeMETPUU.

PE3VJIBTATBI U OBCYXIEHHUE

M3 28 craHumii, rae npoBeaeHbl MCCIedOBaHUS,
rpeoHeBUK Mnemiopsis leidyi ObI OOHapyXeH Ha
22 ctaHuusaX, Beroe ovata — va 7 ctanumax. B Ta6a. 1
MPEACTaBJIICHBICBEICHUSI O Pa3MEPHOM COCTaBE OCO-
Oeit 1 bmoMacce IpoO rpeOHEBUKOB II0 pe3yibTaTaM
JIoBa KOHycHOM ceThio. Ha pucynkax 5—13 moka3aHo
BEPTUKAJIBHOE PaCIPOCTPaHEHUE, YUCTIEHHOCTb U pa3-
MEpHBII COCTaB I'PeOHEBUKOB 110 JAHHBIM ITOIBOI -
HOM TeIeMETPUU.

YIIMUBUEB u np.

CpOKM TIpOBeIeHNUS SKCISANITNOHHBIX padOT OBI-
JIM 3amjaHupoBaHbl Ha ceHTIOpb 2022 r. PemieHue
OBUIO TIPUMHSATO HAa OCHOBE MAHHBIX HaOIIOACHUIA
2020—2021 rT. 32 XOOOM CE30HHOM MUTPALIMK IOy~
JIsIuMU TpeOHeBUKOB M. leidyi u B. ovata B ceBepHYIO
qacTb Mops [5]. [IpenmnonoxeHne 0 TOM, YTO B CE30H-
Hoit Mmurpauuu 2022 roma B UCCIIEAyeMOM paiioHE B
CEeHTSIOpe OyIyT IMPUCYTCTBOBAThH 00a BUIa TpeOHEeBU -
KOB, moATBepAwiIoch. B xome mcciegoBaHMii mpu-
OpexHbIXx Bon (12 MuiabpHasg 30HA) CEBEPHOM YacTuU
paitoHa (aBaHzenbTa Bonrm — ArpaxaHCKMIA TIOY-
OCTPOB) €AWHCTBEHHBIM OOHApYXCHHBIM IIpEICTa-
BUTEJIEM KeJIeTeIbIX ObL1u M. leidyi, BCTpedeHHBIE HA
IByX cTaHLuUsIX (CT. 1 U 2), OOJIBIIMHCTBO OCOOEit
uMenu pasMepsl 3—5 MM (puc. 1, Tabi. 1).

OcHOBHasl aKBaTOpUsI KCCJIENOBATEIbCKOIO paiio-
Ha pacnoJarajach BOCTOUHee (3a mpeaeaaMu 12 Muib-
HOIi 30HbI) U MPOCTUPAACh B MEPUIMOHATBLHOM Ha-
npasiieHuu, 6onee yeM Ha 300 kM, OoT 0-Ba Manblii
KemuyxHbplif 1 go Tpasepca T. HepoeHt. IlepBrie
ocobu Beroe ovata 6uIM OOHAPYKEHBI HA CTaHIUSIX 14
u 15. 3nech, 1O pe3yabTraTaM JioBa B IIpoOax ObLIU
eIVMHUYHBIE 2K3EeMILISIPHI, MpeICTaBICHHbIE B OC-
HOBHOM Mojoabl0 (Tabi. 1). anee Ha 1or Kojuye-
CTBO 1 pa3MEPHEII COCTaB 6epoe CBUIETEILCTBOBAIN
0 (opMHPOBAHUM TIOTHOLEHHON Tomysaiuuu. O6-
11as1 KapTUHA pacpOCTPpaHEHUSI KeJIeTeJIbIX B paiio-
He moKa3aHa Ha pucyHkKe 1. Pa3MmepHHIil coctaB Oe-
poe HaxommJics B amaria3oHe 1—32 MM, IIpyU 3TOM
KPYITHBIX 9K3EeMILISIPOB ObLIO KpailHe MaJlo, OCHOBY
YUCJIEHHOCTH COCTaBJISIN MeJikue (1—5 MmM) ocodu,
YTO CBUAETEIHCTBOBAJIO O PAa3MHOXEHUM.

YucneHHocTh U 6omMacca M. leidyi, Ha Tex cTaH-
LUsIX, TIe IPUCYTCTBOBAJ B. ovata, CylieCTBEHHO CHU-
Xkajach (tabm. 1, 2). [lomoOHas KapTrHA B 3TOM paii-
oHe HabJronanack u B Hosiope 2020 1. [4], (puc. 14).

ITo pesynsraTam HaOmoaeHui 2020—22 rr. MOX-
HO CUMUTATh, YTO BpeMsl 3axojia B. ovata B pOCCUCKUIA
CEKTOpP MOpPS MIPUXOIUTCS Ha KOHEII aBTycTa—HadajIo
ceHTs10psi. B mepBoit monoBuHe Hosi0pst 2020 1. ce-
BepHas TpaHUIlA er0 PacIpOCTPaHEHUs IIPOXOIMIIa
IO OKOHEYHOCTH ATrpaxaHCKOIO IIolyocTpoBa [4].
B nepuoa HacTosIIMX UCCIEOOBaHUI (Havyalo CeH-
TS0ps1) B. ovata 6bU1 OOHApYXKEH 3HAUUTEIbHO HOX-
Hee Ha TpaBepce I. Cymak (puc. 1).

O ToM, YTO B TIEPUOJI, C CEHTSIOPS 10 HOSIOPH ITOITY-
JIsius 6epoe B POCCUICKOM CEKTOpe MOpsl Cyllle-
CTBEHHO YBEJIMYMBAETCSI, CBUIAETEIBCTBYET CPABHU-
TeNbHBIN aHaIu3 Mpob ero 6umomaccel. Ecimu B ceH-
1s16pe 2022 1. cpenHsisi buoMacca 6epoe Mo paiioHy
cocrasnsna 0.015 r/m3, To B Hosi6pe 2020 r. oHa co-
crapnsina 0.377 Mr/m?, uto 6onbLie B 25 pa3. O pa3Bu-
TUU HOITYJISILIMA Oepoe CBUACTEILCTBYET U Pa3MePHBI
cocTaB 0co0eif B ceTHBIX pobax. Ecim B ceHTSI0pe
2022 r. pazmep OOJBIIMHCTBA 0COOEi cocTaBisia 1—
5 MM, To B HosiOope 2020 . — 2—20 mwM [4, 5].

I1o pe3ynbTraTaM TeJleMeTpUU BEPTUKAIILHOE pac-
IpocTpaHeHNEe 000MX BUIOB I'PEOHEBUKOB OTpPaHM-

OKEAHOJIOTUA  tom 63  Ne 6 2023
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Tabomuna 1. buomacca u pa3mepHbIii coctaB ocobeit rpeOHeBUKOB Mnemiopsis leidyi v Beroe ovata B Tpo6ax KOHYCHOM ceTh

M. leidyi B. ovata
I'nyouna
Ne craHunmn (m) |Onomacca, pasmephl (MM) Guomacca, pasMepsl (MM)
/w0 IHWana3oH |goMuHupyloumue (%) /M IHara3oH | fjoMuHupytoue (%)

1 5.0 7.46 1-7 3-5(80.2)

2 5.0 20.73 1-10 3-5(76.1)

3 4.5 <0.001 1-4 1-2(75.0)

4 3.5 33.6 3—15 5-7(78.3)

5 4.0 32.57 2—-30 2—5(92.4)

6 5.0 10.8 2-20 2—5(85.3)

7 5.0 8.25 2-20 2—5(90.7)

8 10.0 6.11 2-22 2—5(83.8)

9 14.5 6.00 1-22 1-3 (81.2)
10 22.5 8.42 1-28 1-2 (92.0)

11 17.5 11.5 2—40 2—5 (86.0)
12 27.0 29.75 2-22 2—4(77.5)

13 33.0 7.80 2—50 2—5(85.3)
14 50.0 4.45 2—45 2—5(70.5) <0.001 1 9k3. (4)
15 34.0 3.87 6—36 8—12 (63.0) <0.001 3—10 3—-6(83.3)
16 22.5 13.8 6—24 8—14 (82.5)

17 27.0 6.64 1-30 1-3 (81.6)

18 48.0 7.43 1-30 1-3(72.3)
19 78.0 0.014 2-20 2—6 (57.6) 0.014 1-18 1-8 (84.6)

0.33 2—40 8—12 (57.9) 0.067 1-24 1-3 (77.8)

20 67.0 0.003 1-2 1-2 (57.1) 0.073 1-20 1-3 (70.0)
21 47.0 0.005 [29ks. (12;22) 0.25 1-22 1-3(72.9)
22 54.0 0.157 2—20 (56.9) 10—12 0.0039 1-32 1-2(76.2)
23 60.0 0 0.0031 1-12 1-2 (61.8)

Tab6muna 2. YuciaeHHOCTb U pa3MepHblil coctaB Mnemiopsis leidyi u Beroe ovata B cToib6e BOABI MO JAHHBIM TeJIEMETPUU

M. leidyi (Mmm) B. ovata (Mm)
CraHuust
1-3 4-5 6u> BCETO 1-3 4-5 6u> BCETO
8 22 35 19 76
25 39 17 81
10 39 47 26 112
11 60 64 55 179
12 134 110 79 323
13 69 64 45 178
15 103 105 52 260 8 12 9 29
21 5 15 21 41 57 90 45 192
19 3 10 13 10 13 6 29
22 5 6 21 32 6 7 4 17

OKEAHOJIOTUA  tom 63 Ne 6 2023
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Puc. 6. BeprukanbHOe pacIpoCTpaHEHME pa3HOpa3Mep-
HBIX 0c00eit 6epoe Ha cTaHIIMM 19 TT0 TaHHBIM TEJIEMETPUH.

YUBAJIOCh TEMIIEPaTypoii Bombl Ha IryorHax 20—30 M.
Jlas OonpIIMHCTBA 0cobeit 6epoe TpeneabHbIM MO~
porom Onu1a TeMIieparypa 12—13°C Ha myouHe 20—
22 M, (puc.6, 9, 10). 11 MHEMHOIICHCA TEMIIEPaTyp-
HbII TIpenen Haxomwics B auamna3oHe 10—11°C. Takue
BOJIBI 3aJIerajid Mo CJIOeM TEPMOKJIMHA Ha TIIyOuHax
25—30 M (puc. 5, 8, 10).

Oco0rBIit MHTEpeC TIpeacTaBisgiia 001Iast KapThuHa
BEpPTUKaAJIbHOTO pacripocTpaHeHust M. leidyiv B. ova-
ta. Kak U3BeCTHO, MHEMUOIICUC SIBJISIETCS OOjiee IB-
PUTEPMHBIM TTO CPAaBHEHUIO C TEIJIOJIOOMBBLIM Oe-
poe [6]. DTo 3KOIOTHYECKOE TTPEUMYIIECTBO YCITEIII-
HO WCIIOJIb30BAJIOCh MHEMMOIICUCOM B Oopbbe 3a
JKMBYYECTb, U Ha CTAaHLIUSX, IlI€ MPUCYTCTBOBaJ Oe-
poe, MHEMHUOINCUC OOpa3oBbIBaJl CKOIUIEHUS MO
cJI0eM TepMOKJIMHA ITpu TeMItepaTtype 10—12°C, xyna
TETUIOJIOOMBBII Oepoe He 3aX0AUJI, IPU 3TOM OCHOBY
CKOIUIEHUSI TIPEACTABIsUIM KpyMHble ocoou. Takast
KapTWHa Habjonajlach MpakKTUYECKU Ha BCEX CTaH-
LUSIX, TIe TIPUCYTCTBOBAJIM 00a BUIa TPeOHEBUKOB
(puc. 7, 10). HaubGonee sipko mnomodHoOe TMoOBeaeHUE
HaOmomanu Ha ctanuu 15 (puc. 13). Cienyer 3ame-
TUTB, yTO B 2021 T. Ha 3TO¥ XK€ CTAHIIMU B YCIOBUSIX
OTCYTCTBUSI Oepoe rpaHulla BEPTUKAJIbHOIO pacipo-
CTpaHEHUsI MHEMUOIICUCAa OrpaHUYMBajach TeMre-
parypoii 15—16°C [5].

O ToMm, 4TO Gepoe CyIIeCTBEHHO ITOIaBIISIET YMC-
JIECHHOCTh MHEMUOIICHCA, CBUACTEILCTBYIOT HAOJTIO-
JIeHUs Ha cTaHuusx 15, 21, 19, pacrnonokeHHBIX B Ha-
MpaBJIEHUU C CeBepa Ha 0T 110 MyTU MUrpanuu 6epoe

(puc. 1).
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Puc. 7. BepTukanbHoe pacripenejicHue oOleil YnucaeH-
HOCTU MHEMMOIICHCA 1 6epoe Ha cTaHIUM 19 Mo mTaHHBIM
TeJIEeMETPUH.

Ha cranuum 15 O0bu1 oOHapykeH (POHT 3axoda
MOMyJsiliMM Oepoe B CKOIUIEHUE MHeMUOIICcHuca.
3aech, Ha (poHEe HeGobIIoro yncia 6epoe (puc. 12),
B BEpPTUKAJILHOM pa3pe3e0bUI0 OOHAPY:KEHO OOMILHOS
CKOIJIEHEe MHEMMOIICHCA, TPEICTaBIeHHOE OOJIb-
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Puc. 8. BepTukanbHoe pacrpocTpaHeHre pasHopa3Mep-
HBIX 0co0eil MHEMHUOIICHca Ha CTaHIMU 21 110 JTaHHBIM
TeJIEeMETPUH.
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Puc. 9. BeprukanbHOoe pacIrpOoCTpaHEeHHE pa3HOpa3Mep-
HBIX 0c00eli Oepoe Ha cTaHLIMU 21 TT0 JaHHBIM TeJIEMETPUM.
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Puc. 11. BepTukaiabHoe pacrpocTpaHeHHE pa3HOpa3Mep-
HBIX 0CcO0eil MHEMMOIICUCA Ha CTaHIMU 15 Mo maHHBIM
TeJIEMETPUU.

IIeif 4acThbIO MEJKMMU U CPEIHUMHU OCOOSIMU, YTO
CBUIETEJILCTBOBAJIO O pa3MHOXeHUHU (puc. 11, Tadir. 2).

IOxHee, Ha craHuMM 21, KOTUYECTBO Oepoe Cyliie-
CTBEHHO YBEJIMYWIOCH, IIpPUYEM, B pa3MEPHOM COCTa-
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Puc. 10. BeprukanbHoe pacrpeneacHue o01ei YuCiIeH-
HOCTU MHEMMOIICHCA 1 6epoe Ha CTaHIUU 21 1o mTaHHBIM

TCJICMETPUM.
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Puc. 12. BeprukajibHOE pacrnpocTpaHeHUe pa3Hopa3Mep-
HBIX 0Cc00eli 6epoe Ha CTAaHLIMU 15 1o JaHHBIM TeJIEMETPUU.

B€ CTalli TOMUHUPOBATh MEIKUE U CPEOHUE OCOOH,
YTO CBUIETEIbCTBOBAJIO O pa3dMHOXeHuu (puc. 9,
TabJy. 2). MHeMUOICHUC B CTOJIOE BOABLI BCTpeUyaics
eIUHUYHO, TIPU 3TOM OOJbIIASTIACTh €TI0 CKOTUICHUS
ObUTa OOHapyKeHa Iom TepMOKJIMHOM (puc. 10).
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Puc. 13. BepTukanbHoe pacrpeneiacHue o01Ieil YuCiaeH-
HOCTH MHEMUOTICKCA K 6epoe Ha CTAaHLIMM 15 110 JaHHBIM

TEJIEMETPUU.
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B pazaMepHOM cocTaBe MHEMHUOIICHCA CYIIECTBEHHO
CHM3WJIACH JOJISI MEJIKMX U CpemHuX ocobeii (puc. 8,
Tab:. 2).

Ha camoii roxxHoit ctanmm Ne 19 o611ee Konmye-
CTBO I'PpeOHEBUKOB OBLJIO HEBEICOKUM. 311€Ch, B CTOJ-
0e BOIBI OT IMOBEPXHOCTH OO TEPMOKJIIMHAHA (poHE
HEOOJIBIION YMCICHHOCTH Oepoe, MHEMHOIICHC OT-
cyTrcTtBoBasl. Ero ckorieHue Obu10 0OHapy>KeHO MOof,
TEPMOKJIMHOM, IIPU 3TOM MEJIKHNE OCOON OTCYTCTBO-
Bayu (puc. 5, Taomn. 2).

Pasmep ocobeit Beroe ovata B pOCCUIICKOM CEKTO-
pe Kacnuiickoro mMops orpanuuuBaics 30—35 MM,
Mnemiopsis leidyi Heckonabko KpymnHee 40—50 MM.
OTO0 pa3nuue CKa3blBaJIOCh HA OCOOEHHOCTSX MTUTa-
HUs O6epoe, KOTOpBId, B MEPBYIO OYEpenb, Bblenas
MEJIKUX U CpeaHUX 0cobeit MHeMuorncuca (Tabur. 2).

BbIBOJbI

1. B xome ce3onHo Murpannu 2022 T 3axon rped-
HeBUKa Beroe ovata B poCCUNCKUI CEKTOP MOPSI ObLI
OTMEUEH B IIepPBOIi eKaae CCHTSIOPSI.

2. BepTukanbHOeE pacrpocTpaHeHue TpeGHEBUKOB
OTrpaHMYMBAETCS Temneparypou Boabl. st Mnemi-
opsis leidyi ¢usznosornuyeckuii mpenea HaXoauTCsS B
muamnasoHe 10—11°C, mist Beroe ovata — 12—13°C.

3. I'pebHEeBUK Beroe ovata cylieCTBEHHO ITOIABIISI-
eT rpeoHeBuKa Mnemiopsis leidyi, 0 4eM CBUIETEIb-
CTBYIOT YHCJIEHHOCTh U GroMacca MOCIEIHETO.

4. I'pedbHeBUK Mnemiopsis leidyi B mponecce 60pb-
OBl 3a XXMBYYECTh OOpa3yeT CKOIUICHUS IOoH CJIOEM
TepMOKJIMHA TIpU TeMIlepaType Bonbl 10—11°C, kyna
TeTJI0I00UBLIN IpeOHEBUK Beroe ovata He 3aX0nuT,
MPU 3TOM OCHOBY CKOIUJIEHUSI MPEACTaBISIOT KPYIl-
HbIE 0CO0OU.

5. B mponecce murtanus rpebHeBUK Beroe ovata B
0oJbllieii CTENEHU BbleJaeT MEJIKUX U CPEAHUX OCO-
0eilt MHeMuoOIICUCA.

Takum oOpaszom, B KacmuiickomMm Mope Halen
CBOIO 9KOJIOTMYECKYIO0 HUIIY TPeOHEBUK Beroe ovata,
0 YeM CBUJETEJbCTBYIOT TPEXJIETHUI CTaX €ro oou-
TaHUs B OMOTE, YMCIEHHOCTb U CTPYKTYypa MOIyJsi-
uu. bepoe, akTUBHO MOAaBIsISA YMCIEHHOCTh MHE-
MUOIICHCA, OYIET CITOCOOCTBOBAThH O3IOPOBIICHUIO
9KOCHUCTEMBI MOpsi. MeTon TMOIBOAHOU TeJIeMETPUN
Ul WU3YyYeHMUs] BEPTUKAIBHOTO pPacCIpOCTpaHEHUs
rpeOHEBUKOB CYILIECTBEHHO AOIOJHSIET METOJ CET-
HOTO JIOBA.

WUcTtounuku ¢Punancupoanusa. HccienoBaHus
BBRITOJTHEHBI B pamkax locsamanmii: '3 MO PAH
Ne FMWE-2021 0004, mMeTogoM IOIBOIHOM Tejie-
metpun u ['3 FOHIL PAH, Ne rocperucrpauunu
122011900153-9, meTomom oTOOpa Mpood ¢ ITOMOIIBIO
TUIAHKTOHHBIX CETEH.

CIIMCOK JIMTEPATYPbI

1. Kamaxuum A.M., Cmyodenuxuna FO.b., Cmenenosa JI.B.,
Pybuyosa E.I. Ce3zoHHoe pacripeneiaecHue Mnemiopsis
leidyi B Kacriuiickom mope B 2001 rony // Hayu. Gro.
Kacrmiickoro ITmaBydero yH-Ta. 2002. Beim. 3. C. 42—46.

2. Kamaxum A.M., Yuueues B.b. u dp. BeprukanbHoe
pacrpocTpaHeHue MonyJsiuuu rpeGHeBuKa Mnemiop-
sis leidyi B Kacnimiickom mope // Tp. KacmHHWPXa.
Pri6oxo3zsiictBeHHBIE UccneqoBaHusa Ha Kacniun: Pe-
syabratel HUP 3a 2003r. Actpaxanb: M3n-Bo Kac-
nHWPXa, 2004. C. 191—-198.

3. Kapniox M.HU., Kamynun /. H. u dp. Pe3ynbTaThl UCCIe-
IOBaHUI MO oOlleHKe BIussHUSA Mnemiopsisleidyi Ha

OKEAHOJIOTUA  tom 63  Ne 6 2023



COCTOSIHUE TONYJIALIMN TPEBHEBUKOB 935

skocucteMy Kacrnuiickoro Mopst u pa3pabotka 61o-
TEXHUYECKHMX OCHOB BO3MOXHOIO BcejleHusi Beroe
ovata 111 OMOKOHTPOJIsI MIOIYJISIIUM MHEMUOoTIcuca //
Tp. KacmtHMWPXa. Pridboxo3siiicTBeHHbIE HUCCaea0Ba-
Hua Ha Kacnmu: Pesynprater HUP 3a 2003 1. AcTpa-
xaHb: M3n-Bo KacmnHMPXa, 2004. C. 165—183.

. Casanun B.B., Yuusuee B.b., Oneiinuxos E.II., Jloca-
es @.I. IpedbHeBUK Beroe ovata (Bruguiere 1789) — Ho-
BBIIl BcesieHell B aKocucteme Kacnuiickoro mopst //
Oxkeanogorus. 2021. T 61. Ne 5. C. 753-—758.

. Ywueuyes B.b., Casnun B.B., Oneiinukos E.Il., larax-
muonosa M.JI. OiIeHKa COCTOSTHUSI TIOITYJISIIUIA Tpe0-
HeBUKOB Mnemiopsis leidyi A. Agassiz, 1865 u Beroe
ovata Bruguiere, 1789 B poccuiickom cektope Kacnmii-
ckoro mops B aBrycte 2021 r. // Hayka 1ora Poccuu.
2022. T. 18. Ne 3. C. 105—110.

6. Jlebeoesa JI.II., Illywxuna D.A., Bunoepadose M.E. u dp.

MHoroJieTHsIs1 TpaHCcOopMaLUs CTPYKTYPhl ME30300-
MJIAHKTOHA CEBEPO-BOCTOUHOTO MpUOpexkbss YepHoro
MODSI IOl BO3ENCTBUEM TPeOHEBUKOB—BCEJIeHIIEB //
Oxeanouorus. 2003. T. 43. Ne 5. C. 710-715.

. Ivanov V.P., Kamakin A.M., Ushivtsev V.B., et al. Simul-

taneous invasion of the Caspian Sea by two jellies Mne-
miopsis and Aurelia //J. of Invasion In: “Biological In-
vasions”. 2000. Kluwer Academic Publishers, Printed
in the Neterlands. 2. P. 255—258.

. Purcell J.E. Quantification of Mnemiopsis leidyi

(Ctenophora, Lobata) from formalin-preserved plank-
ton samples // Marine Ecology Progress series. 1988.
V.45. Ne 1/2. P. 197-200.

Population Status of the Ctenophores Mnemiopsis leidyi Agassiz, 1865
and Beroe ovata Bruguiere, 1789 in the Waters
of the North and Middle Caspian Western Shelf in August—September, 2022

V. B. Ushivtsev* #, V. V. Sayapin® #, E. P. Oleynikov* #**, M. L. Galaktionova® #, S. A. Kotenkov* *

“P.P. Shirshov Institute of Oceanology RAS, Moscow, Russia
bSouthern Scientific Center, Russian Academy of Sciences, Rostov-on-Don, Russia
*e-mail: caspy @bk.ru
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The latitudinal distribution of the ctenophores Mnemiopsis leidyi A. Agassiz, 1865 and Beroe ovata Bruguiére,
1789 in the Russian sector of the Caspian Sea has different borders of their ranges. Studies on the occurrence
of ctenophores in the water column have demonstrated that each species has a characteristic temperature lim-
it of its vertical distribution. Investigations into interactions between ctenophores showed a considerable
abundance suppression of M. leidyi (particularly of smaller individuals) by B. ovata.

Keywords: Caspian Sea. Ctenophores M. leidyi and B. ovata. Distribution, biomass, abundance, size compo-

sition, thermocline, telemetry
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