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AnHotauus. Ha npoTsbkeHuH Beel HCTOPHU U3YYSHHUS] OMOIIOMHHECLCHIIH BOJ
Yépnoro Mopsi uccieoBaHus ObUTM orpanuyeHsl Goruueckoii 3oH0i. C ycoBepiieH-
CTBOBaHHEM Hay4HOro 00OpY/10BaHUS NOSABUIACH BOSMOMKHOCTD MCCIIEA0BATh OUOIIO-
MHHECLCHIMIO HI)KHEH 4acTH KMCIOPOIHON 30HBI, KaK pe3yabTaT ObUId OOHApYKEHbI
JTHEBHBIC NMTHKU OMOJIOMUHECIICHIIMH, PACIIONIOKCHHbBIE HaJl PEJOKCKIMHOM. B KoHIe
MPOIUIOTO BEKa CTaJI0 U3BECTHO, YTO Y PEJIOKCKIIMHA HAOII0AAI0TCS UIOTHBIC CIIOU KO-
Hernos U rpeOHeBUKOB. [109TOMY BO3HMKIIO MPEAIIONIOKEHHE, YTO TIIyOUHHbBIC NMUKH
OMOJIIOMUHECIICHIIMH Y HI)KHEI TPaHMUIbI KHUCIOPOIHOM 30HbI CBSI3aHBI CO CBEYCHUEM
300IUIAHKTOHHBIX OPraHW3MOB, CPEIN KOTOPBIX Hauboliee BEPOSTHBIM HPETEHICHTOM
Ha 3Ty poib MOriu ObITh TpebueBuku Pleurobrachia pileus (O.F. Muller 1776). IIpo-
6JieMa 3aKJII04aach B TOM, YTO 3TH )KMBOTHBIE CYMTAJINCH HE cBeTAImMHUCA. [loaTomy
NOTPeOOBANKCH JIONOIHUTEIBHBIE UCCIENOBAHUS, KOTOPBIE TOKA3aiM, YTO 3TOT BHUJ
TaKoKe CBeTHTCS. B naHHOW paboTe mpeacTaBiIeHbl Pe3ybTaThl 1a00paTOPHBIX IKCIIe-
PUMEHTOB M MCCIICJIOBAHMIA in Situ, KOTOPbIE MOKa3aly, YTO IUIeBpoOpaxus obiaanaert
OHOIIOMUHECIICHTHEIMH CBOMCTBaMU. bruonroMuHectieHnuto P. pileus nccienoBany Ha
6opty HUC «Ipodeccop Boxsuuukuit». [Tepen Hauanom oT6opa KUBBIX IPOO BBIIION-
HSUIOCH 30HIMpOBaHUe 30HAOM «Canbna MA+» 1t perucTpanyyl JHEBHOTO MaKCH-
MyMa cBedeHHs1 y penokckiuna. [IpoOsl rpeGHeBUKOB oTOMpanyu ceTpio boroposa—
Pacca. Iloxa3aHo, 9TO TONBKO NIPH TEMIIepaType, He npesbimaromnieii 14°C, mieBpobpa-
XHMU OCTAaBaJINCh >KUBBIMHU B TedeHue 2—3 nHel. [IpuBeneHHble CBECHUS CBUACTENb-
CTBYIOT, 4TO TeMneparypa Boime 14°C 6nm3ka K mpeieIbHO JOITyCcTUMOM 1iist P. pileus,
MIO’TOMY UMEHHO IIpH AaHHOH Temneparype (14°C) npoBOIMIICH SKCIIEPUMEHTHI XHU-
MHUYECKOH M MEXaHMYECKOH CTHMYISIMU 110 BEICBCUMBAHUIO TPEOHEBUKOB, KOTOpPHIE
BEISIBIIIN CBEYEHHE, OJHAKO XapaKTep CHUTHATOB 3HauMMO oTiamdaics. OOmias mons
CBETSIIMXCS OPTaHU3MOB OT BCETO JIoBa cocTaBmia 32,43%, 9To OHO3HAYHO TOKA3bI-
BaeT, YTO IUIEBPOOpAXMs CBETUTCS M BHOCUT 3HAYUTEIBHBIN BKJIAJ B MHTCHCHBHOCTh
CBEeUYeHUs Ha OOJNBIINX TIyOMHAX y peIOKCKIIMHA.
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Summary. Since the 1980s, in the Black Sea, there has been carried out intensive
research of the ctenophores. The features of their distribution over the sea areas, in
connection with depth, temperature and salinity, those of nutrition, respiration and re-
production, and luminescence under experimental conditions are being investigated.
Until recently, it was believed that the autochthonous inhabitant of the Black Sea, Pleu-
robrachia pileus, (O.F. Muller 1776) is not a luminous species, therefore, in addition to
studying the distribution and vital activity of this species, its bioluminescence has not
been studied. In addition, throughout the history of studying the bioluminescence of the
waters of the Black Sea, bathyphotometers were rarely lowered deeper than the photic
zone in in situ studies. As a result, the bioluminescence of the lower part of the oxygen
zone of the Black Sea has not been largely studied. However, at the end of the last
century redoxclina became known to have dense layers of copepods and crests. There-
fore, it was suggested that the deep peaks of bioluminescence at the lower boundary of
the oxygen zone are associated with the glow of zooplankton organisms, among which
the most likely contender for this role could be pleurobrachia crests.

P. pileus (Ctenophora: Cydippida) is found in the North Atlantic Ocean and along
the northwestern coasts of Europe. The range of the combtail includes the Baltic Sea,
Skagerrak, Kattegat and the North Sea. It is a pelagic species that lives in open waters,
but sometimes it is found in rock pools or on the coast. P. pileus is also found off the
eastern Atlantic coasts of North America and in the Black Sea (See Photo I). This yel-
low-bodied organism is distributed all along the coast of Europe in early summer. P. pi-
leus has a spherical body up to 15 mm long. On the surface of the body there are eight
rows of rowing plates or cten, starting near the aboral pole and extending more than
three-quarters of the distance to the mouth. The combtail is seasonally one of the dom-
inant predators and can regulate the number of zooplankton.

The problem was that these animals were considered non-luminous. Therefore, ad-
ditional studies were required, which showed that these species also glow. These works
can be divided into two areas: in situ bioluminescence studies and laboratory measure-
ments of the luminescence intensity of individual organisms.
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This paper presents the results of laboratory experiments and in situ studies of the
Pleurobrachia pileus comb, (O.F. Muller 1776), which showed that this species has bio-
luminescent properties. The bioluminescence of P. pileus was studied during the 116th
voyage of the RV Professor Vodyanitsky (See Fig. 1), onboard the vessel. Before the start
of sampling, live samples were probed with the Salpa MA+ probe (See Fig. 4) to register
the daily maximum glow in redoxcline, which was recorded in this zone, as a rule, in the
depth range of 60-70 m, where dense clusters of P. pileus crests formed at that time. Sam-
ples of ctenophores were taken with a Bogorov—Russ net. It was shown that only at a
temperature not exceeding 14°C, the pleurobrachia remained alive for 2-3 days. These
data indicate that the temperature above 14°C is close to the maximum permissible for
P. pileus, therefore, it was at this temperature (14°C) that chemical and mechanical stim-
ulation experiments were carried out to highlight the crests, which revealed a glow, but
the nature of the signals was significantly different (See Fig. 5). The photosensitivity of
P. pileus has not yet been studied enough at this stage of research, and since biolumines-
cence is inhibited in sunlight in many crests and this photoinhibition is reversible when
living samples are kept in the dark, experiments to study the bioluminescence of P. pileus
were carried out in complete darkness during the daytime. In total, 37 experiments on
highlighting pleurobrachial crests were carried out onboard during the 116th voyage of
the RV Professor Vodyanitsky. Typical bioluminescent signals of crests do not differ and
represent one or two intense peaks with a steep rise front and the same attenuation front,
while sharper flashes of greater amplitude, rapidly reaching a maximum and also rapidly
decreasing, are observed during chemical stimulation.

The total percentage of luminous organisms from the entire catch was 32.43% (See
Table), which unequivocally proves that pleurobrachia glows and makes a significant
contribution to the intensity of the glow at great depths in redoxklin. It has been estab-
lished that bioluminescence in redoxycline has a diurnal rhythm associated with the
migrations of crests: during the day it increases when they smoothly migrate to the
lower boundary of the oxygen zone, and at night this glow disappears. The dynamics
of ctenophore bioluminescence in redoxycline is in the opposite phase to that in the
surface layers, where it is associated with phytoplankton bioluminescence. The discov-
ery of this new phenomenon makes it possible to use bioluminescent methods to quickly
assess the depth of daytime zooplankton layers for subsequent trapping by plankton
nets. This significantly expands the possibilities of studying the structure and function-
ing of the pelagic ecosystem of the Black Sea and other marine basins with redoxcline.

The article contains 5 Figures, 1 Photo, 1 Table, 26 References.

Keywords: Pleurobrachia pileus, bioluminescence, Black Sea, redoxklin, cteno-
phore

Fundings: This work received financial support from the Russian Academy of Science
(project no. 124030400057-4 (FNNZ-2024-0031)).

Acknowledgments: The authors expressed their sincere gratitude to the Ph.D. in Biol-
ogy Melnikov V. V. for assistance in providing materials from the 33 voyage of the VR
"Maria S. Merian".

For citation: Melnik AV, Silakov MI, Mashukova OV, Melnik LA. Bioluminescence
of ctenophore Pleurobrachia pileus (O. F.Miller 1776). Vestnik Tomskogo gosudar-
stvennogo universiteta. Biologiya = Tomsk State University Journal of Biology.

2024;66:234-251. doi: 10.17223/19988591/66/12

BBenenne

3a mocnennue 30 et ¢payHa rpeOHEBUKOB UepHOro MOps CYIIECTBEHHO 000-
rataiack: B 1980—-1990-¢ rT. K €IMHCTBEHHOMY BHTy-a0OpHTEHY TUIEBPOOPAXIH
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(Pleurobrachia pileus (O.F. Muller 1776)) no6aBuinch 1Ba BUIa U3 POJIOB MHE-
muoricuc (Mnemiopsis leidyi (A. Agassiz 1865)) u 6epoe (Beroe ovata (Mayer
1912)) [1]. I'peOHEBUKH-BCENEHITBI HE TOIBKO TTOMOTHIIINA CITUCOK MAKPOILIAHK-
ToHa YepHOTro MOps, HO 1 3HAYUTEIIFHO MOBJIISUTH Ha CTPYKTYPY ¥ ANHAMHKY €0
9KOCHCTEMBI, YTO MIPHUBJIEKIIO K HUM OOJIBIIOe BHUMAHUE. V3ydeHue KeneTenoro
MaKpOITIAHKTOHA TIPEICTABIICT HHTEPEC U C JPYroi TOYKU 3PEHUs, TOCKOIBKY
MOTETJICHNEe KIIMMaTa W OMHOBPEMEHHOE YCHJICHHE aHTPOIIOr€HHOM IBTpOdIKa-
UM TIPUBENH B PAAC CIydaeB K CYIMIECTBCHHOMY POCTY MOMYIIIIUI HE TOIBKO
rpeOHEBUKOB, HO M Mey3 [2, 3]. DTO MOBIHSAIO HA COCTOSHHUE MOPCKHUX CO00-
IIECTB U OTPA3MIOCH HA ACATCIHHOCTH YeJIOBEKa: 3a0MBAIICH PHIOOIOBHEIC CETH
1 BOJIOBOJIBI, CO3aBaJIMCh IIOMEXH MOPCKOMY KyTIaHHUIO, a B UepHOM MOpe OmHO-
BPEMEHHO C TIEPBOl BCIIBIIIKOW MacCOBOT'O Pa3BUTHSI MHEMHUOIICHCA PE3KO yIIall
MIPOMBICEN XaMCHI.

C 1980-x rr. B UepHOM MOpE MPOBOJAMTCS HHTCHCUBHOE UCCIIEIOBaHUE TPeo-
HEBUKOB-BCEJICHIIEB: BBISICHSIOTCSI OCOOCHHOCTH MX PACIpeeeHus 0 pailoHaM
MOpsI, B CBSI3U C TIIyOWHOHM, TEMITEPaTypOH M COIEHOCTHIO; N3y4YaroTCsl 0COOEHHO-
CTU MUTAHUS, JBIXaHUS U Pa3MHOXEHUS, a TAaK)Ke OCOOCHHOCTH CBEUECHUS B DKC-
MepUMEHTANBHBIX ycIoBUsAX [4—7]. Jlo HemaBHEro BpeMEHH CUMTAJIOCh, YTO aB-
TOXTOHHBIN XUTeNb UepHOro Mopst — TpeOHEBUK P. pileus He sSBISCTCS CBETS-
IMMCS BUJOM [8], T03TOMy KpoMe H3ydIeHNUsT 0COOEHHOCTEH pacpocTpaHeHUs U
KU3HENEeATeIPHOCTH IJAHHOTO BH /I, €0 OMOJTIOMUHECLICHIIUS HE HCCIIeI0BalIach.

Kpome Toro, Ha mMpoTsSKEHUU BCEH UCTOPUHU M3YUCHUS OMOIFOMHHECIICHIINU
Box YEpHOTO MOps B MCCIENOBAHMSIX in Situ 0aTH(HOTOMETPHI PEIKO OMyCKaJH
riry0xe ¢GoTU4ecKoi 30HBI. B pesynbraTe 3TOro OMONIOMUHECHECHIUS HIDKHEH
YaCTH KHCIOPOJIHOM 30HBI YEPHOro MOps MpakTHYECKH He uccienoBanack. Og-
HAKO B KOHIIE IMPOIILIOro BEKa CTAJI0 U3BECTHO, YTO y PEIOKCKIIMHA HAOJIIOAAI0TCSI
MIJIOTHBIC CJIOM Komenoj u rpeOHeBUKOB [9]. [103TOMy BO3HHKIIO MpearoaoikKe-
HHEC, YTO F.]'Iy6I/IHHI>Ie IIUKH 61/IOJ'II-OMI/IHGC]_ICH]_II/II/I y HIDKHEH TpaHUbI KUCIIOPOO-
HOM 30HBI CBA3aHBI CO CBCUCHHEM 300IIAHKTOHHBIX OpPraHu3MoB, CpE€AN KOTOPBIX
HanOosee BEPOSTHBIM MPETEHICHTOM Ha 3Ty POJb MOINH OBITH I'peOHEBHKU
meBpoOpaxun. [Ipobiiema 3akitouanack B TOM, 4TO 3TH KUBOTHBIE CUUTAIUCH HE
ceeTsimumucs [8]. TloaToMy moTpeOOBaluCh JIOMOMHUTENBHBIE UCCIEIOBaHUS,
KOTOpBIE TIOKA3aJIH, YTO ATOT BUJ] TAKXKE CBETUTCS. DTH pabOThI MOXKHO Pa3OUTh
Ha J[Ba HAIIPABJICHUS: UCCIIEIOBAaHUS OMOMIOMHHECIICHINH in Situ U 1abopatop-
HBIC U3MEPEHUS MHTCHCHUBHOCTH CBCYCHUS OTACIBbHBIX OPIraHU3MOB. Onpeuene—
HUE XapaKTepUCTHK OMOIFOMUHECIICHIIMM TpeOHEeBHKa MPOBOJMIM B JTHEBHOE
BpeMsl TIpH MOJHON TeMHOTe. V3BeCTHO, YTO MHTEHCHBHOCTh OMOJIIOMHHECIICH-
IIUM OPTaHW3MOB HEOJIMHAKOBA B TEUECHHUE CYTOK, IIPH 3TOM Yy KTeHo(hopa e€ u3-
MEHEHHUE MOXET IOCTUTaTh JIBYX MOPSIKOB.

B cBs3U C BBINICU3IOKEHHBIM LENBI0 PAOOTHI SIBIISUIOCH BBISIBUTH CBCUCHUE
rpebHeBuKa P. pileus, OllEHUB TTapaMeTPbl €ro OMOTFOMUHECIEHITUH.

MarepuaJibl U METOABI
Buomomunecniennuto P. pileus nccnenoanu B 116-Mm peiice HUC «IIpodec-

cop Bonsautkuii» Ha 60pTy cynHa. VcciieoBaHUs BBITOMHSIIHA B IICHTPE 3aI1a/l-
Hoit xamicrassl Yeproro mops 07.05.2021 B 11%°-13% (puc. 1).
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Puc. 1. Kapra pacnonoxenust cranuuu Ne 246 or6opa npod rpedueBukoB P. pileus
B Mmae 2021 r. (peiic 116 «HUC IIpodeccop BonsHurikmiiz)
[Fig. 1. Location map of P. pileus comb sampling station No. 246 in May 2021
(Cruise 116 of VR*Professor Vodyanitsky”)]

[epen magamoM oTOOpa KUBBIX MPOO BBITONHSIIOCH 30HAWPOBAHHE 30HIOM
«Canpia MA+» U1 perucTparii JHEBHOTO MaKCHMyMa CBEUCHHS Y PEIOKC-
KJIMHA, KOTOPHIH B 3TOH 30HE PErUCTPUPOBAIICS, KaK IIPABIJIO, B MAIIa30He TITyOHH
60-70 M, Tae B 3TO BpeMsi ()OPMUPOBAIHMCH TUIOTHBIE CKOIUICHUS TPEOHEBHKOB
P. pileus. TTpoObl TpeOHEBUKOB oTOHMpanu cethio BP (BoropoBa—Pacca) c sueeii
100 mxm B cnoe 60—70 m. Tlocne 3aMbIKaHUSI CETh MOJHUMAJH K TIOBEPXHOCTH CO
ckopocthio 0,4-0,5 m-c !, TTocie 9TOro opraHu3MbI TIOMEIIANNCE B COCYIBI 00be-
MOM 3-5 11 ¢ PO IIILTPOBAHHOK (IHaMETp IMOp MEeMOPaHHBIX (QUIETPOB 35 MKM)
MOPCKOH BOJIOW. JI71s1 3KCITIEpUMEHTOB OTOMPAIN TPYITY OJHOPa3MEPHBIX 0COOCH
(10—12 MM) Ge3 COAEPKIMOTro B racTPOBACKYJIIPHOM MOJIOCTH. Jlaiee opraHu3Mbl
MePEMEIIAIICh B OTAEIBHBIE KIOBETHI TSI CTUMYJISIINH CBEUCHUSL.

Jliis n3ydeHus OMOU3NYECKHX XapaKTEPUCTUK CBETOHM3JIYUCHUSI TpeOHEBHU-
KOB HCITOJIb30Bali MpUOOpHBIA kKomruieke «Ceer» «DULl MHBIOM» (Poccus),
KOTOPBIH BKIIFOYAET BEICOKOBOJBTHBIH 0JIOK nutaHust (BC-22); mFOMHHECKOII, CO-
CTOSANINI M3 IPUEMHHUKA CBETOBOTO M3nydeHus (PDY-71) u TeMHOBOW KaMephbl
Ui 00BbEKTa, a TAKKE PETUCTPUPYIONIEee YCTPOUCTBO — UpoBol MHTEp(eEric.
CortacHO paHee BBIPaOOTaHHOH METOAMKE JaOOpaTOPHBIX MCCICIOBAHUN OHO-
JOMUHECIIeHITUN KTeHodop [10], B TEMHOBYIO KaMepy JTIOMHUHECKONa yCTaHaB-
JMBaNach KIoBeTa 00beMoM 50 cM® 13 IIPO3PavHOro OPreTeKia, B KOTOPYIO 0Tca-
KUBallM TIOJONBITHRIE W KOHTPONBHBIE OpraHu3Mbl. CBETOYYBCTBUTEIHHOCTH
P. pileus Ha naHHOM 3Tamne UCCIeNOBaHUN eI HEJOCTATOYHO N3YUCHA, a TaK KaK
Y MHOTHX TPeOHEBHUKOB OHOTIOMUHECIICHIIUS HHTHOUPYETCS MPH COIHSCYHOM
cBeTe u 3T0 (HOTOMHTHOMpPOBaHKE 0OPATUMO MPH COACPKAHUN KHUBBIX 00pa3I0B
B TeMHOTE [11], TO S3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO OMOMIOMUHECTICHITHH P. pi-
leus TIPOBOITMIIN B TIOTHOM TEMHOTE B THEBHOE BpeMst. KOHCTpYKTHBHEBIE 0COOCH-
HOCTH TEMHOBOW KaMepbl YCTaHOBKH «CBET» U HCIONB3YEMbIX B HUX KIOBET 1103~
BOJIIUTH TPUMEHSITh XUMHUECKUI 1 MEXaHUIECKHIH CII0c00 paszapakeHs (CTHMY-
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TSAK) OMONIOMHHECIIEHTHOH CHCTEMBI TUIAHKTOHTOB, @ TAaKKe M3ydaTh CIEK-
TPaJIbHOE PACIIPENlEIEHUE UX CBETOM3IYYEHHUS B ONTHYECKOM JMana3oHe JUIMH
BOJH. J{71s CO3maHmMs €CTECTBEHHOM TS TpeOHEBIKOB peaKIINy Ha THIPOIMHAMH-
YeCKHE BO3MYILEHHS UCIOJIb30BAIM MEXaHUUECKYIO0 CTUMYJIALIMIO, KOTOopas pea-
JIM30BaJIach 3a CYET YCKOPEHUSI IOTOKOB BOJIbI BOKPYT TeJa )KUBOTHOTO € [TOMO-
LIbI0 JIEKTpOHacoca. J{Js perucTpallii MaKCUMalbHBIX BCIBILLIEK HCIONIb30BaIN
XAUMUYECKYI0 CTUMYJISIIAIO CIIUPTOM (IUISL 4ero B KIOBETY BBOAMIM Okomo 10%
96% stanona [12]. Beero BeimonHeHO 32 3KCIEpUMEHTA.

UccnenoBanus in situ npoBoawmck B peiice 33 HUC «Mapus C. Mepuany, a
takke B 100, 102, 105, 108, 113 u 116 peticax HUC «IIpodeccop Bonsgauikuii.
Vcnonp3oBanichk BUIEOKaMEPHl C OMHOBPEMEHHBIM OTOOPOM Ipo0 BOABI B pe-
KMME pearbHOr0 BpEeMEHH U3 30HBI HAOIOCHIUH, TOPH30HTAIBHBIE OYKCHPOBKH
MHOTOPA30BBIX CETeH U BEPTUKAIBHBIC OOJIOBHI INTAHKTOHHBIMH CETSIMH.

Jaist peructpanny OHOIIOMHHECIIEHTHOTO CHTHAJIA UCITOIB30BAIICS MYJIBTHITA-
pamerpuueckuii ruapodbrnodpuzndeckuii Komrieke «Cambna-MA+y». JlaHHBIH
KOMIJIEKC TIpeTHa3HaueH ISl HCCIIeIOBAHUS HMHTCHCHBHOCTH OMOIIOMUHECIICHT-
HOTO M3JTy4YEHHUsI OPranu3MoB B ciioe MupoBoro okeana 0—250 M B pexxuMe MHO-
TOKPaTHOTO BEPTUKAJILHOTO 30HINPOBAHUS CO CKOPOCTHIO 110 1,2 M/c. OnHOBpe-
MEHHO C HCCIICOBaHNEM OMOIIOMUHECIICHITUH IIPOBOIMIIOCH H3MepeHue (orto-
CUHTETHUYECKH aKTUBHOW paJMalliy, MyTHOCTH, TEMIIEPATYPbI, 3JIEKTPOITPOBO/I-
HOCTHU U TUAPOCTATHUYCCKOI'0 JaBJICHHUA B aBTOHOMHOM PEXKHUME C IMUTAHUEM OT
BHYTPEHHETO HCTOYHUKA. VI3MepeHrne OMOTFOMUHECTICHITUN OPTaHU3MOB OTIpeie-
JISUTOCH BEIOPAHHBIM METOOM BO30YKJICHHS, CIICKTPATbHONW YyBCTBHTEIEHOCTHIO
(dboronpuemMHoro ycrpoiictsa. IlepeBoi OpraHu3MOB B aKTHBHOE COCTOSTHUE, TTPU
KOTOPOM OHH HMCIYCKalOT CBETOBYIO HEPTHUIO0, TPOU3BOJIMIICS METOJA0OM MEXaHH-
YECKOro pasipaxkeHus (CTuMyisnun). Mi3amepenne Manoil HHTCHCUBHOCTH SHEp-
T CBETOBBIX MMITYJIECOB OMOIFOMUHECIISHIIMH MTPOBOJIMIIOCH in Sifu TIPH BHEII-
HEel OCBEIICHHOCTH, MPEBBIMIAOIICH HHTEHCUBHOCTh OMOIFOMHHECIICHIINN B 107
pa3. M3mepsieMblii OHOMIOMIHECIICHTHBIH TTOTEHITHAI OIPEIeIIsUICs HHTEHCHBHO-
CTBIO CBEUEHUS Opranu3mMos [13].

Pe3yabTarhl ncciiefoBaHus U 00Cy:KIeHUE

Kpatkas xapakrepuctuka Pleurobrachia pileus (O.F. Muller 1776). P. pileus
(Ctenophora: Cydippida) BcTpedaercst B CeBepHOW YacTH ATIIAHTUYECKOTO OKe-
aHa W BJIOJIb CEBEpO-3ammaiHbIX rmobdepexuii EBpornbl. Apeasr rpeOHEBHKA BKITIO-
yaeT bantuiickoe Mmope, Ckareppax, Karrerat u CeBeproe mope. 1o menarunde-
CKHUil BIJI, OOUTAIOIINI B OTKPHITHIX BOJIAX, HO MHOTJa OH BCTPEYAETCS B CKAJIb-
HBIX OacceifHax wim Ha modepexne [14]. P. pileus Takke BCTpeyaeTcs y BOCTOY-
HBIX aTaHTHYecKuX modepexxnid CeBepHOil AMepruku 1 B UepHOM Mope. DTOT
KEJICTENBIA OPraHu3M PacIpOCTPaHECH IO BceMy modepexpio EBpombl B Hayase
nera [15].

P. pileus nmeet chepuueckoe Teno amuHON 10 15 MmMm. Ha moBepxHOCTH Tena
PacIoiIoKeHO BOCEMb PSIOB TPEOHBIX IUIACTUHOK, WM KTEH, HAUWHAIOIIMXCS
BOJIHM3HM a00paBHOTO TOJIF0CA M MTPOCTUPAFOIIUXCS O0JIee YeM Ha TPH YETBEPTH
paccrostaust Ko pty (doto 1). ['ucronornyeckoe cTpoeHre KTSH MOKa3bIBaET, YTO
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OHHU TIPEACTABIIOT COOOW CpOCHINECsS PECHHYKH, KOTOPHIE PACIIONOKEHBI Ha
KOPOTKMX TONEPEYHBIX I[UIACTHHAX, SBILSIOMUXCS OHOMOMHHECIICH THEIMA
[16, 17]. IMeHHO cCHHXpOHHOE OMEHHE PECHHYEK MTO3BOJISET )KUBOTHOMY IJ1aBaTh
U TIPUJIACT €My PaIy KHBIH BUII.

Krensl rpebHEBHKa MOJIOYHO-HETIPO3PAYHEIC; SKTOME301epMa CTEKIOBHIHO-
mpo3padHas; IIynanbiia, 00O0NOYKa M TJIOTKa MOJOYHOTO WM y HEKOTOPBIX
SK3EMIUIPOB TYCKIIO-OopamkeBoro 1sera [14, 17]. Tlapa miuHHBIX IIymanerl
MPOUCXONUT OT KOPOTKHUX JTYKOBHII MIYIIaJiell, KOTOPbIE PACIIOIIOKEHBI OIHM3KO K
rimotke. OCHOBaHHME IIyHajiblla MIMPOKO OTHEICHO OT IJIOTOYHOTO COCYAa;
COKPAaTUTEIBHOE IIyTANbIEe MOXET OBITh B IATHAIATH-ABAALATE pa3 OOIbIIIe
IUTHHBI Tena. B0k oHOH CTOPOHBI HIyTIajel] IMeeTcs psi HOZOOHBIX OOKOBBIX
Huteit [18].

|

®oro. 1. Doro rpedueBuka Pleurobrachia pileus (O.F. Muller 1776). ®oro CunakoB M. .
[Photo 1. Photo of Pleurobrachia pileus comb (O.F. Muller 1776). Photo Silakov M.1.]

Psip1 rpeGHBIX MTaCTHHOK MCHONB3YIOTCS ISl MEIIEHHOTO TTPOABHIKEHHUS JKe-
JIETEIBIX BIIEpeT, KOTa OHH BEUIABIMBAIOT NOOBITY. MHOTOYHCIIEHHBIE JIUITKHE 00-
KOBBIC OTBETBJIICHHS Ha IIyNalbIlaX 3aMaHHBAIOT IOOBIYY 300IUIAHKTOHA B JIO-
BYIIIKY, KOT/Ia OHA ITOJIHOCTBIO BEITSHYTA. 3aXBaUCHHYIO TOOBITY IIOITHOCST KO PTY
C IpyTOil CTOPOHEI TEJa BpalaTebHBIM IBIKEHIEM, KOTOPOE JIETKO HAOJFOIaTh B
HeBode [ 19]. P. pileus siBnsieTcss XATIIHAKOM Y TIUTASTCS TAKOH aKTUBHO TUIABAIOIICH
IOObIUei, KaK BECTIOHOTHE MOJUTFOCKH, JITYMHKH PBIO, pa3iiuHbIe BUABI SIAI] 1 MEN-
KHX PaKooOpa3HbIX, aM(DUTIONbI, JINIUHKH KPaOOB, JINUMHKA PAaKOOOpa3HBIX U Ka-
JIAHOWIHBIE Konenopsl. [ peOHEBHUK CE30HHO SIBISIETCS OJHUM U3 JOMUHHUPYIOIIIIX
XHUIIIHUKOB ¥ MOXKET PETryJIMPOBATH YUCIEHHOCTh 300IU1aHKTOHA [20].

B CeBeprom Mope Ha OombIIIel YacTH CBOETO apeaa MIeBpoOpaxus cocyle-
CTBYET C IPYTUM BUIOM — TpeOHeBUKOM Bolinopsis infundibulum (O.F. Miiller
1776). YCTaHOBJIEHO, YTO 3TH JIBa BUJAa HE KOHKYPUPYIOT 3a IHUIILY, TOCKOJIBKY
WX THIIEBBIC IPUBBIYKH pasznuyarorcs. Tak, P. pileus octaeTcs HEMOABUKHEIM,
KOr/ia JIOBUT Ooliee KPYIHYIO HOOBIYY CBOMMH JUIMHHBIMH IyHANBIAMU, B TO
BpeMst Kak B. infundibulum BTATHBaET MOTOK BOIBI U OT(GHILTPOBBIBAET OoJice
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MEJIKHI M ¢1a00 TUTaBaIOIINi KpoleuHblid 300tu1ankToH [20]. B UepHoM mope
TUIEBPOOPaXHsI COCYIIECTBYET C OBYMS BHIAMH-BCEICHIIAMH: MHEMHUOIICHCOM H
Oepoe, 1 MEXIy HIMHU TaKKe HET KOHKYPEHIIMH 32 MUILY B CBS3H C CE30HHBIM
pa3iuyueM B pa3MHOKEHHUH TPEX BUJIOB TpeOHEBUKOB. MHEMHOIICUC U Oepoe 60-
JIee TETUIOMIOONBEIE, M MUK MX Pa3MHOKEHHUS IPUXOJUTCS Ha HIOIb—aBIyCT U aB-
T'YCT—CEHTSIOpb COOTBETCTBEHHO [4]. [Li1eBpoOpaxus ToCTUTAaeT BEICOKOM YHCIICH-
HOCTH B MO3/THEOCEHHHH U 3UMHHM riepros [21].

P. pileus coBepmaer OonpInne eXEeIHEBHBIC BEPTUKAIBHBIC MUTPAIUH, KaK U
€ro OCHOBHAs H00OBYa — Komemoabl. ['peOHEBUKH MPOBOIAT HOYH B BEPXHHUX
CIIOSIX BOIBI, OOBIYHO UyTh HIKE TEPMOKIIMHA, CITyCKasich Ha TiryOuHy ot 80 1o
150 M paHHUM YTPOM W CHOBA MIOJAHUMAsICH OJvbke K Beuepy [3, 15, 22]. Dt mu-
rpanuy HE MPOUCXOIST 3UMOH, U B 3TOT nepuox P. pileus ocraercst O1MM3K0 KO
IIHY, 9acTO C IpeKpalleHNueM JBIDKEHNS TpeOHel pecHndek. JlanHOe N3MEHEHHE
B IMOBEJICHUH IPeOHEBHKA MOXKET OBITH CBS3aHO C HEXBATKOW JOOBIYM B TOJIIIC
BOJIBI B 3TO BpeMs rofa.

Hepsnas cucrema P. pileus ipeacTaBicHa MOBEPXHOCTHRIM CIIJICTCHUEM HEp-
BHBIX KJIETOK, KOTOpBIC IO psiIaMU TPeOHBIX TUIACTHHOK 00pa3yroT OoJee mioT-
HBIC TSDKU, HAYIIHE K a00paIbHOMY OpraHy, CIyKalleMy AJIsl Ty JBIKE-
Hus 1 paBHoBecus [23]. Kak u ocranbHbie nipeactaButenu Cydippida, miespo-
Opaxusi — CaMOOIUTIOAOTBOPSIONIMIACS TepMadpPOIUT C TOHAAMH U3 IBYX ITYYKOB.
[TneBpoOpaxusi HEBEPOATHO IUIOJIOBUTA — B3POCIIast 0COOb MOXKET BBIITYCTUTb JI0
1 000 siuir B IeHb, ¥ pa3MHOXKECHHE MOXKET TPOUCXOJUTH TIPH JIFOOBIX pa3Mepax
[19]. B pesynbraTe B MpUOPEKHBIX pallOHaX B T€UCHHE HECKOJIBKUX HEAETh MO-
XKET HpOH30ﬁTH MacCCOBOC YBCJIIMUCHUEC YUCIICHHOCTHU BU/IA. N HEIaBHO BbUIYIINB-
IIMXCsT 0COOEH YeThIpe Maphl MapajieIbHbIX PSIOB rpeOHEN 00pasyioT CKore-
HUA PaCIOJIOKCHHBIX B paauaIbHOM HaIlpPaBJICHUW MJIMHHBIX rpe6HeI71; TEJI0
UMEET TpyLIeBHIHYI0 (GopMy, a IIynajblia pa3BUBAIOTCS HA IIOBEPXHOCTH.
Bo BpeMst pa3BUTHS psiabl TPEOHBIX INIACTHHOK YITTHHSIIOTCS U Pa3essiioTCs, OC-
HOBAaHUC IIlyniajiblla THBaruHupyeT, a 6OKOBI)IG HUTH Pa3BUBANOTCA, TCJIO CTAHO-
BHTCS Ooree cheprueckum.

buonromunecyenyus Pleurobrachia pileus. 1o pesynbratam 33-ro peiica Bbl-
SIBJIGHO, YTO CKOILJICHUS TIIEBPOOpaxuii JeHCTBUTETLHO CBETATCS. Y CTAHOBIICHO,
9TO OMONMIOMUHECLIEHIINS Y PEIOKCKIIMHA 001a/1aeT CyTOYHOH pUTMUKOM, CBSI3aH-
HOM C MUT'paliusIMn Fpe6HeBI/IKOB: JHEM OHa YCUJIMBACTC, KOI'Jla OHU IIJIAaBHO MHU-
TPUPYIOT K HIKHEH rpaHuIle KUCIOPOIHOM 30HBI, 8 HOYBIO 3TO CBEUEHHUE MpOoIa-
naet. JIuHamuka OMONOMHUHECIICHIIMU KTeHO(Op Y PEOKCKINHA HAXOJUTCS B
npoTuBodasze K TAKOBOH B MOBEPXHOCTHBIX CIOSX, T1Ie OHA CBsA3aHA C OMOIIOMHU-
HecleHnuel guromnankrona [22].

Taxum 00pazom, pe3yabTaThl, OTYYEHHBIC HAMH i1 Sifu, HAXOJATCA B SIBHOM
npotuBopeunH ¢ pabotoit Xennoka u Keiica (1995) «He Bce krenodops! Ouosto-
MuHecleHTHBI. [1neBpoOpaxus» [8]. DTi aBTOPHI BEIMOIHUINA OOLIHPHBIE HCCIIE-
JIOBaHHUSI B YEThIpeX peruoHax MupoBOro okeaHa ¢ UCIOIb30BaHUEM BOIOJIA30B,
KOTOpBbIE COOMpaN Ka)Iblii OpraHu3M IO OTAENbHOCTH, MOMEIIAId €ro B OT-
JENBHBIN COCYN U aIaNTHPOBAIIN KaK MUHUMYM 3a 30 MHH JI0 9KCIIEPUMEHTOB K
YCIOBUSIM TEMHOTHI, B KOTOPOH M MPOBOJMIN UCCIIEAOBAaHUS OMOIIOMUHECIECH-
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iy (puc. 2). B pe3ynbTate qaHHBIX (PU3HMKO-XUMUYESCKUX aHATU30B aBTOPHI 110~
Ka3aJi, 4TO HET JIaXkKe MPU3HAKOB TOTO, YTO IUIEBPOOPAXHH MOTYT CBETHTHCS
(XOTs BCe BH[IbI M3 APYTHX CEMEHCTB Jay MOJIOKUTEIbHBIC PE3yIbTAThI).

P =% &
FRIDAY HARBOR . f . $ GULF OF MAINE } t
Pleurobrachia bachel {\ : . ,’@;._‘_‘ Pleurobrachia pileus ’r Vig}%
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ALBORAN SEA
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Puc. 2. Paiions! uccnenoBanuii ¢ yka3aHHEM BHIOB U TUTIOB CTUMYJISALIUH
o pabore Xennoka u Keiica (1995)
[Fig. 2. Research areas indicating the types and types of stimulation according
to the work of Heddock and Case (1995)]

OpHako Halll TIPaKTHYECKUH OMBIT cOopa mpobd B UepHOM MoOpe roBOpui 00
00paTHOM: MJIEBpOOAXHH HHTCHCUBHO BH3YaIbHO CBETHIIMCH B ITPOOaX B HOUHOE
BpeMsi. DTO CBEUCHHE MTPOJOIKAIOCHh Bcero 5—10 MUH, Tak Kak OpraHu3MbI Tiepe-
CTaBaJl CBETUTHCS MPEIIOIIOKUTEIBHO M3-32 HHOTO TEMIIEPAaTyPHOTO pekuMa.
[To3TOMY ONBITHEIM ITyTEM BpPEeMs MEKAY OTOOPOM HPOOHI 10 TPOBEICHHS KCIIC-
PUMEHTa MHHUMH3HPOBAHO 10 JaHHOTO Ipeena.

BMmecte ¢ Tem Hamied 3amadeit SBISUIOCH TTOJOOpaTh MPaBUIIBHBIN TeMIepa-
TYPHBII ONTUMYM TSI TaHHOTO BHA. [I0CKONIBKY B 30HE BBIIOBA IIEBPOOPAXHUH
TeMIepaTypa cocTaBisiia okoio 14°C, mpu TemrepaType B JIAOOpATOPHH BEIIIIC
18-20°C rpeOHEBHKM B aKBapryMaX YyBCTBOBAJIM ce0sl TIOAABICHHO, YTO BhIpa-
KaJIOCh B CHIDKCHHH CKOPOCTH OWMEHHS KTEH, W Yepe3 HECKOIBKO YacOB ITOTH-
0arnu, a ipu Temriepatype 26°C cMepTh HacTyIaa IMouTH cpasy.

[TokazaHo, 4TO TONBKO TpPH TeMIeparype, He mnpeBbimaromend 14°C,
MJICBpOOPaXK OCTABAIUCH )KUBBIMH B TeueHue 2—3 mHeil. [IpuBencHHbIe CBENE-
HUS CBHJIETEILCTBYIOT, UTO TeMIepaTypa Boiie 14°C Gim3Ka K mpeIeibHO J0Iy-
ctumoit i P. pileus, 94To cornacyercs ¢ JaHHBIMH JIPYTUX HccienoBarenei [4,
24]. Tloatromy uMeHHO Tipu JaHHOU Temmepatype (14°C) MbI MPOBOIMIIN JalTh-
HEHIIe AKCIIEPUMEHTHI 10 BRICBEUHMBAHUIO TPEOHEBUKOB.

[lepBrie neranpHBIC Ta0OpaTOPHBIEC HKCIIEPUMEHTHI MO0 UCCIEIOBAHUIO OHO-
JFOMUHECIICHITUN Y€PHOMOPCKOH IIIEBPOOPAXUH BBITIOIHEHBI B OTAEIe OMOpU3HU-
yeckoit skooruu MHBIOM O.B. MamykoBoii (2018). [TpoObl rpeOHEBUKOB OT-
Oupasu B paiione CeBacTonodis B epuoa ¢ uroHs mo Mapt 2018 r. Ha riryObuHax
10 30 M ¢ ucrons3oBanueM cetd Jxean. 'peGHEBUKOB COmepKalnu B €MKOCTSIX
00beMOoM 3—5 11 ¢ mpohUITBETPOBAHHON MOPCKOH BOjI0M. Beero MexaHMuecKku CTH-
MYJIHPOBaHO 85, XUMHUECKH — 57 ocobeit.
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B pesynbraTe STHX SKCIIEpUMEHTOB YCTaHOBJIICHO, YTO TpeOHeBUKH P. pileus
UMEIOT 3HAYUTENbHBIC CE30HHBIE N3MEHEHHSI MHTEHCHBHOCTH OMONMIOMUHECIICH-
nun. [lpudem B JeTHHI TeprnoJ OHM HE CBETWIMCH TaK K€, KaK M B OIBITaX
Xemmoka u Keiica (1995). OmHako B psije SKCIIEPUMEHTOB B OCEHHE-3UMHUIA U
BECEHHUH meproibl P. pileus BRICBEUMBaIach KakK MPH MEXaHUYECKOU, TaK U IIPH
XUMHYECKON cTuMyInuu (puc. 3). Ce30HHYIO BapraOebHOCTh CBEUEHUS ITOTO
BHJa MOKHO OOBSICHUTH KaK CE30HHBIMH KOJEOAHHSMH TEMIEpaTyphl BOABI B
YepHOM MOpe, TaK H OCOOCHHOCTSMH €T0 SKOJIOTHH: MEJIKHE 0COOM KOHIICHTPH-
PYIOTCS B BEpXHEH 9acTH TEPMOKIINHA, a Oonee KPYIHBIE — Y PEAOKCKINHA TIPH
KOHIICHTPAIMK KUCJIOpoJa 4yTh Oonee 1 M T ! [21, 22, 25]. Tloka3aHO, 9TO
B3pOCIIBbIC 0COOM TMICBPOOPAXUU TPEANMOYUTAIOT OOMTATH MO TEPMOKIMHOM
BILIOTH JI0 HIJKHEW TPaHUIIbI KUCIIOPOAHOHN 30HBI [22].

Temneparypa noBepxHOCTH BOAbI, °c

Aunnuyna ceeronanyyenus, * 10° kant ¢ "o

9 10 11 12 1 2 3 4 5
Mecsu, 2008

—— X AN WYECKAA CTHMYN AUKA
— s — MexaHn4eckan CTUMYN ALWA
——#—— Tewneparypaeoabl

Puc. 3. Ce3oHHas TUHAMHKA aMIUTATY/bI CBeTOM3IydeHust P. pileus
MU PA3TMYHBIX BUIaX ctumyisiuu (MarrykoBa, 2018)
[Fig. 3. On the X-axis - Amplitude of light emission, 10® quantum s! cm?,
Water surface temperature, °C; on the Y-axis — Month. Seasonal dynamics of P. pileus
light emission amplitude under various types of stimulation (Mashukova, 2018)]

[IpuBeneHHBIC TaHHBIC O BEPTUKAILHOM pacrpeneliecHuu P. pileus B UepHoMm
MOpE TaK)Ke CBUJICTEILCTBYIOT O XOJIOIONOOMBOCTH JJaHHOTO BHja [21, 25, 26].
Takum 00pa3oM, TOBBITIICHUE aMIUTUTYABI OHONMFOMHUHECHEHIIMN Y P. pileus Ha
HECKOJIBKO TOPSIKOB MPH MOHMKEHUU TeMIiepatypbl Boasl 1o 10°C B BeceHHUH
U OCEHHHH IEepHOIbl OOBSICHIETCS TEM, YTO TOXOJ0JaHNe TPEOHEBUKH XOPOIIIO
nepeHocaT. VIMeHHO TT03TOMY YHCIICHHOCTh WX TOMYISIIIUHN B MTO3THEOCEHHIH 1
0COOEHHO B 3MMHHI TIEPHOJT PE3KO YBEITHUNBACTCSL.

Hukn sxcnepumenTor O.B. ManykoBol yOequTeIbHO IMOKa3all, YTO STOT BH]T
HUMEET CE30HHYIO H3MEHYHBOCTH OMOTIOMHUHECIICHINH (T.€. B OIIpEIeNICHHEIE Ce-
30HBI OH CBETHTCH, a B Apyrue — HeT) [12]. C apyroit cTopoHbl, Bce TpoObI B IKC-
nepumenTax O.B. MamykoBoid coOpaHbBI B 30He MeIKoBOAbs (10 30 M), u To-
3TOMY BOIPOC O TOM, CBETSTCS JIM OHH B XOJONHBIX BONIAX y PENOKCKIMHA (Ha
rimyouHax 50 M ¥ HIDKE), TO-TIPSKHEMY OCTaBAaJICS OTKPBITHIM.
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Jlnst BeIsIcCHEHUS 3TOTO 0OCTOsATENbCTBA B 116-M peiice HUC «IIpodeccop Bo-
IHUIKAR» B Mae 2021 r. B IIEHTpPe BOCTOYHON XanucTasbl (CM. pHC. 1) BBIMOI-
HEHBI JIOTIOJTHUTENbHBIE AKCIIEPUMEHTHI Ha MaTepuaie, coopaHHoM B citoe 50 M,
IJIc Ha JaHHOW MIyOWHE PEerHCTPUPOBAJICS YCTOHYMBBIA MUK OWOIIOMUHECIICH-
MK C MAaKCUMAJIBHEIM 3HaueHneM 4 738 mBt em 21! (puc. 4).

43°30.09N 36°24'55 E, 7 Mas 2021 12:07
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Puc. 4. BeprukanbHblit 0pouiib OHOTIOMUHECHCHIMU (CUHHUH),
TeMIlepaTypsl (3eNEHBIN) U CONEHOCTH (KPACHBII)
Ha craHiumu Ne 246
[Fig. 4. On the X-axis - Depth, m; on the Y-axis - Temperature, °C, Salinity, %o.
Vertical profile of bioluminescence (blue), temperature (green) and salinity (red) at station No. 246]

[Ipu uccnenoBaHusIX YEPHOMOPCKHiT TpeOHEBUK P. pileus BHICBEUNBAJICS KaK
MIpU XUMHYECKOM, TaK U TIPA MEXaHNIECKOH CTUMYIISIIUH, OTHAKO XapaKTep CHT-
HAJIOB 3HAYMMO OTIHYaics (puc. 5).

Tak, aMIUITyZa CBEYCHUS TPEOHEBMKA TPH XUMHUYCCKOW CTHUMYJSIHH B
3 paza, a mpOOIDKUTENHHOCTE B 1,5 pasa BbIle TAKOBOW P MEXaHHIECKOH CTH-
MyJsun. JlaHHoe pa3inyune B OMOIFOMUHECIICHIINY TPEOHEBHKOB MOXKHO 00BsIC-
HUTH pa3HOIH YyBCTBUTEIHHOCTHIO OPraHU3MOB K TOMY HJIK HHOMY CTUMYTy. Taxk,
XUMUYECKasl CTUMYISIUS P. pileus TpUBOIUT K TIOIHOMY BBICBEUHBAHHUIO OCO-
Oeid, 3akaHuMBaronieMycst ux rubenbto [12]. UMeHHO 3TUM OOBACHSFOTCS BBICO-
KH€ TIOKa3aTeNN aMIUIUTYIbI U SHEPTUH CBETOM3ITYUCHHS IPH XUMHYECKOU CTH-
MyJBIIud. MexaHndecKast CTUMYIISIHS B OONBIINHCTBE CIIydaeB HE MMPUBOIUT K
rHOeTy OPraHu3MOB, a JIUIIb pa3IpakaeT MEXaHOPELIENTOPHBIE KIETKU IpeOHe-
BHKOB, YTO COOTBETCTBYET IPUPOIHBIM THAPOIMHAMUYCCKIM CTUMYJIaM (BOJIHE-
HUIO BOJIBI, IEPEMEITMBAHUIO BOIHBIX Mace U T.J.) IO CII0cO0Y ¥ HHTEHCHBHOCTH
BO3JEUCTBUS.

Bcero B xome mpoBemeHus nabopaTOpHBIX HccienoBanuid Ha 6opry HUC
«[Ipodeccop Bonsuunkuii» B 116-m peiice BbIMomHEHO 37 SKCIEPUMEHTOB 10
BBICBEUMBAHHUIO TPEOHEBUKOB ILUIEBpOOpaxuil. THITNUHBIE OHOMIOMHUHECIICHTHEIE
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CHTHAJTBI TPEOHEBUKOB HE OTIIMYAIOTCS M IPEICTABILIOT COOOM OMH-IBa MHTEH-
CHBHBIX IIUKA C KPYTHIM ()POHTOM HApaCTaHUS M TAKUM e (PPOHTOM 3aTyXaHHUS,
MIPH 3TOM OoJiee Pe3KUe BCIBIIIKU OOJIBIICH aMIUTHTYIbI, OBICTPO JOCTUTAIOIINE
MaKCHMyMa U Takke OBICTPO crajaromue, HabIroAaloTcs P XUMIYECKOH CTH-
MyJsuu. M3 37 0ToOpaHHBIX OPraHU3MOB OOJIbINAs YacTh BRICBETHIIACH IIPH Me-
XaHMYECKOH CTUMYJISAIUY (TaOIuIa).
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Puc. 5. AMruiutyaa OUONMIOMHHECHCHTHBIX UKOB P. pileus (3x3emruisip Ne 34)
MIPU Pa3HBIX METOAAX CTUMYJISLIMU: a — MEXaHU4YeCKast, b — XUMHUUYecKast
[Fig. 5. On the X-axis - Amplitude of light emission, 10® quantum s cm?; on the Y-axis - Duration
of light emission, ms. The amplitude of the bioluminescent peaks of P. pileus (specimen No. 34)
with different stimulation methods: a - mechanical, b - chemical]

Taxum 00pa3oM, HaMH MOKa3aHO, YTO TPEOHEBUKH JEHCTBUTEIBEHO CO3IAIOT
CBETSILMECS CIIOU Y peloKcKiIuHa. HecMoTps Ha orpoMHBIi epenaj JaBaeHUs 1
BIIISIHUE TUIAHKTOHHOHM CETH, OKOJIIO TPETH JKUBOTHBIX OKAa3aJIMCh CITIOCOOHBIMH
CBETHUTHCA.
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Pe3ysbTaThl 3KCNEPUMEHTAILHBIX HCCJIEA0BAHMI CBETUMOCTH rpedHeBUKOB P. pileus
no marepuaiam coopos 116-ro peiica HUC «IIpodeccop Boansnuuxuii» B mae 2021 r.
[The results of experimental studies of the luminosity of pileus combs based on the materials
of the collections of the 116 flight of the RV "Professor Vodyanitsky' in May 2021]

Howmep Bun P Mexanuyeckas e
9KCIIEPUMEHTA | OpraHu3Ma asmep rera, CTUMYJIALMSA MMITICCKa
. MM . CTUMYJIALMS
[Experiment [Typg [Body size, mm] [Mechamcal [Chemical stimulation]
number] of organism] i stimulation]

1 P. pileus 12 - -
2 P. pileus 10 -
3 P. pileus 16 - -
4 P. pileus 20 - -
5 P. pileus 10 + -
6 P. pileus 16 4 +
7 P. pileus 16 - -
8 P. pileus 8 — —
9 P. pileus 11 + +
10 P. pileus 13 - -
11 P. pileus 9 — —
12 P. pileus 17 - -
13 P. pileus 7 — —
14 P. pileus 9 — —
15 P. pileus 8 + -
16 P. pileus 7 — —
17 P. pileus 17 - -
18 P. pileus 8 + +
19 P. pileus 7 — —
20 P. pileus 10 - -
21 P. pileus 7 — —
22 P. pileus 9 + -
23 P. pileus 13 - -
24 P. pileus 8 — —
25 P. pileus 7 — —
26 P. pileus 6 - -
27 P. pileus 11 4 +
28 P. pileus 8 + +
29 P. pileus 8 — —
30 P. pileus 8 — —
31 P. pileus 8 + -
32 P. pileus 18 -

33 P. pileus 7 - -
34 P. pileus 12 4 +
35 P. pileus 8 — —
36 P. pileus 6 + -
37 P. pileus 8 + +

Tpumeuanue. «» — OTCYTCTBHE OHOTIOMUHECLIEHTHOTO CUTHAA, «+» — OMOJIFOMHHECIIEHTHBIN

cUrHan 3aMKCHPOBAH.
[Note."-" - there is no bioluminescent signal, "+" - a bioluminescent signal has been received].
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3akirouenne

Ha nannbIif MOMEHT emé HeT KOHKPETHOTO BEIBOZA O TpHpozie OHOIMIOMUHEC-
neHnu# P. pileus, HO 00IIast IOJIST CBETSIIIIXCSI OPraHM3MOB OT BCETO JIOBA COCTA-
Buia 32,43%, 9T0 OJJHO3HAYHO JOKA3BIBACT, YTO IICBPOOpaXusl CBETUTCS W BHO-
CHUT 3HAYUTENBHBIA BKJIAJI B MHTEHCHBHOCTD CBEUECHUS Ha OONBINNX TITyOWHAX y
penokckiuHa. MccnenoBanus Xemnoka u Ketica (1995), BeposTHO, IPOBOAMIUCH
0e3 ydera BBICOKOW YyBCTBHTEIBHOCTH IPEOHEBHKOB IIJICBpOOpaxuii K Temmepa-
TypHOMY pexuMy. OTBITBI, KOTOPbIE OHU MPOBOAWIN, COICPXKAIH IIECTBIH Psx
3TAIoB, KOTOPHIE SBJLUIICH TYOUTEILHBIMHE IS THX OpraHu3MoB. B pesynbrate
3TOTO TOJYYEHBI OIMOOYHBIE TJAHHBIC O TOM, YTO 3TOT PO HE 00JIaaeT CIoco0-
HOCThIO cBeTuThcs. OmbiTel O.B. MamykoBoii y 6eperos Cepacromoins (2018)
OIIPOBEPIIIH CYIIECTBOBABIIEE ITOUTH 25 JIET MHEHHE O TOM, YTO IUIEBPOOpaxun
He cBeTATcs. bonee Toro, oHu mokaszanu, uro Xemnok u Keiic (1995) nposoanim
OIBITHI O€3 MPECTABICHUS O TOM, UTO IIJICBPOOPaXUU HMEIOT CE30HHYIO H3MEH-
YUBOCTh CBEYCHUS (BIOJHE BEPOSITHO, OHU COOMPAITH TPOOBI JIETOM, KOT/1a 3TOT
BHJ HE cBeTHTCs). Hacrosmme nccnenoBanust OJHO3HAYHO 3aKPBUIA BOIIPOC O
TOM, CIIOCOOHA JIM TIJIEBPOOPaxusi CBETUTHCS B 30HE TNIYOMHHBIX NMUKOB OHOJIIO-
MUHECIEHIIMN. OJTH OIBITHI, CTABIIME JIOTHUYECKUM MPOJOIDKCHHEM pabOoThI
0.B. MamykoBo#, yOeUTEIbHO IMOKa3ajll CIIOCOOHOCTD CIIOEB TUIEBPOOpaXHid y
PEIOKCKIMHA CO31aBaTh HYDKHUM MUK OMOMIOMHHECICHITNH. OTKPBITHE 3TOT0 HO-
BOro (heHOMEHa IO3BOJISICT HCIONb30BaTh OMONIOMHHECIICHTHBIC METOMABI UIS
OBICTPOI OICHKM TIyOWHBI THEBHBIX CIIOEB 300IUIAHKTOHA IJISI MOCIIEAYIOLINX
06.]'IOBOB IJIAHKTOHHBIMHU CETSIMH. DTO 3HAYUTEIHLHO pacmipsa€T BO3MOXKHOCTHU
W3YYCHHS CTPYKTYpPHI M (DYHKIMOHHUPOBAHUS MEMAard4ecKoil sKocucteMsl Uép-
HOT'O MOPS ¥ IPYTHX MOPCKHUX OACCEHHOB C PEIOKCKIMHOM.
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