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HAXOJIKHN CUBOIVIMHU/ (ANNELIDA, SIBOGLINIDAE) B 5CTYAPUAX
KPYITHENIIINX PEK APKTUKU CBA3AHBI C TA3BOTUJIPATAMU
MHOTI'OJIETHEMEP3JIBIX ITOPO/I
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B scryapmsax xpynHedmx peK ApKTuKH, a uMmeHHo, Exunces, JIeHpl 1 MakkeH31, oOHapy>KeHbI OECKM-
IeYHbIe MOpPCKMe dyepBu ceMmeiicTBa Siboglinidae. Mx MeTabonn3M obecriednBaeTcsi CUMOMOTUYECKUMU
XeM0aBTOTpOGHbIMU OakTepusMu. CuiibHas CTpaTUdUKALKS TI0 COJIEHOCTH, XapaKTepHas 15 3CTyapueB
KPYITHEMIIMX apKTUYECKUX PEK, 00ECITeYNBAET BEICOKYIO COJIEHOCTh Ha NTyonHax 25—36 M, rae Obutn 00-
Hapy>XeHbl CUOOTTIMHUIBI. BbICOKME KOHIIEHTpALIMM METaHa, HEOOXOAMMBIE JJI1 MeTaboIM3Ma CUOOITU-
HUJI, BO3HUKAIOT B pe3yJibTaTe NMCCOLMALMU Ta30TUAPATOB MHOTOJIETHEMEP3/bIX MOPOJ MO BAUSHUEM

PEYHOTIO CTOKA B YCJIOBUAX ITOTCIIVICHUA ApKTI/IK_I/I

Karouesnie crosa: Siboglinidae, acryapun, Enuceii, Jlena, MakkeH3u, Ta30ruapaThl, MHOTOJIETHEMEP3JIbIS

MHOPOJBI, ITOTEIIEHNE APKTUKH
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Mopckue yepBu ceMeiicTBa Siboglinidae Caullery
1914 nuieHb! pTa U KUILIEYHUKA, UX META0OJU3M Lie-
JIMKOM 00ecIieuuBaeTcsl CHMOMOTUYECKUMU XeEMOaB-
TOTPOGHBIMU OAKTEPUSIMU, CIIOCOOHBIMU OKUCIISIThH
METaH WK cepoBogopon [1]. B BoccTaHOBUTEIBLHBIX
YCJIOBUSIX B TOJIIIE OCaaKa MPOUCXOIUT MUKPOOUO-
JIOTUYECKOE OKUCJIEHWE METaHa C y4acTUeM cyibda-
TOB, paCTBOPEHHEIX B MOpPCKOii Boae [2]. Bricokue
KOHIIEHTpallM1 CEPOBOAIOPOIa, BO3HUKAIOIIIME B Ka-
MUJJISPHOI BOJE MOPCKOTO Ocajika, obecrneyrnBaroT
JKUBHEAESITeIbHOCTh CUOOTIMHUIL C CYJIb(PUI-OKUC-
JIIIOIIMMU CUMOMOHTaMM B paiiloHax MeTaHOBBIX
npocadyuBaHuii [3, 4]. DTo MO3BOJISIET CUOOTIIMHUIAM
HE3aBHMCUMO OT TUIa CHMOMOHTOB UCIIOJIb30BaTh Me-
TaH KaK UCTOYHUK DHEPTUU U JieJlaeT UX UHIUKATO-
paMu yrjaeBOAOPOIHBIX MPOCAYMBAHUI PA3TUUYHOIO
resesuca [5].

CuOOINMMHUIB — MNPEUMYIIECTBEHHO TIIyOOKO-
BOJHbIC OpraHU3Mbl, HUKOIA He BCTpeYaloluecs B
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ONIpeCHEHHBIX paroHax MwupoBoro oxkeana [1, 5].
TeMm He MeHee ewe B 1962 1. Bun Galathealinum arcti-
cum OB HalileH B NPUYCThbEBOM pailoHe KpyHHeE-
mreil peku KaHaJaCcKoi ApKTUKM — p. MakkeH3H [6].
B HacrosIeli cTaThbe MPUBOISITCS JaHHBIE O HAXOJI-
KaxX TpeX IPYrMX BUOOB CHUOOINIMHUI B 3CTyapHsIX
KPYITHEHIINX PeK, BIIAJAIOIIMX B apKTUYECKIE MOPS
Poccuu. llenp HacTosieil paboTbl — MOIBITATHCS
OTBETUTH HA BOIIPOC, KaKMe€ OCOOEHHOCTH CpPEeIbl
MO3BOJISIIOT CUOOINIMHUIAM OOUTAaTh B IIPUYCThEBBIX
paiioHax KpPYNHEMUIIMX apKTUYEeCKHX PEK, KOTOpbhIE
XapaKTepU3yIOTCSI HU3KOI MOBEPXHOCTHOM COJIEHO-
CThBIO.

B xone rugpobuonornyeckux padbort B 59-Mm, 66-m
n 78-M peiicax Hay4YHO-HCCJIEAOBATEIbCKOTO CyIHA
“AkageMuk Mcrucias Kennpin” B 2011, 2016 1 2019 1.
COOTBETCTBEHHO OBLIM CAEJIaHbl HAXOMKW CHUOOIIM-
HUJ B 3CTyapusIX KPYMHEUIIUX peK, BIAAalolIMX B
MOPsI POCCHICKOro ceKTopa ApKTuKu. [1po0nl ObuIN
coOpaHbl Ha WIKWCTBIX TPyHTax OHOUYepIIaTeeM C
rromaneio 3axsarta 0.1 M2, HasBaHUd BUIOB, KOOp-
IWHATBl MECT HaxXOmOK, TJTyOMHBI M JaThl cOOpPOB
npuBeIeHEI B Ta0. 1.

B EnuceiickoMm 3anuBe Kapckoro mopsi mexmy
0. CubupskoBa U 3alagHbIM GeperoM IT0JyOCTPOBa
TatimeIp HalineHo nBa BUaa cudbornuHun: Galatheali-
num karaense — Ha tnyouHe 25 M mu Crispabrachia
yenisey Ha timyoune 28 M (puc. 1). IloBepxHOCTHas
CpEIOHSISI MHOTOJIETHSISI COJICHOCTb B 3TOM paiioHe
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Ta6mma 1. Haxoaku cuGOrIMHUI B 9CTYapysIX KPYITHEHIITNX peK APKTUKU

No Bun Paiion Koopnunatst I'myouna JlaTa coopa
1 | Crispabrachia yenisey Kapckoe mope, acTyapuii 73° 10" 00” c.u. 28 M 27.07.2016
Karaseva et al., 2021 p. Exuceit 79° 53’ 30” B.1.
2 | Galathealinum karaense | Kapckoe Mmope, acTyapuii 73° 10" 13” c.11. 25 M 20.09.2011
Smirnov et al., 2020 p. Enuceit 79° 51’ 48” B.11.
3 | Oligobrachia haakonmos- | Mope JlanTeBbIX, 9CTya- 73° 09 c.1r. 25m 10.10.2019
biensis Smirnov, 2000 puii p. JIeHa 130° 28’ B.1.
4 | Galathealinum arcticum | Mope bodopra, acTya- 69° 32’ c.1I. 36 M 25.08.1960
Southward, 1962 puii p. MakkeH3u 138° 57’ 3.1.

MeHee 5%o, omHaKo, yxXXe Ha mryouHe 10 M mpubm-
xkaercst K 30%o, a IpUAOHHASL COJIEHOCTh TOCTUraeT
32.5%0 |7—9]. Kak n3BecTHO, OCHOBHBIE 3aI1achl yr-
JIEBOIOPOIOB B MUPOBOM OKeaHE COCPEIOTOUYCHEI B
BHe ra3oruaparoB MeTaHa [10].

3aexxy Ta30ruapaToB B APKTUKE IOAPa3aesISIIOT-
cs Ha niBa Tuma. K nmepBoMy TUITy OTHOCSITCSI JOHHBIE
razoruaparhbl, BCTpevarolirecss Ha 6aTuaabHbIX [Ty~
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OuHax B ApkTuueckoM OacceiiHe. Ko BTopomy Tuy
OpUHAIJIeXKaT Ta30TUapaThl, BCTpedalolInuecs: BOIM-
3M IT0OEPpeXbsl OKPAaMHHBIX apDKTUUECKMX MOpEid 1 3a-
JieTarollue B TOJIIIE MHOTOJIETHEMEP3JIBIX TOPOI, 3a-
TOIUICHHBIX B pe3yJbTaTe IOJIOLIEHOBOM TpaHCIpec-
cum Muposoro okeana [11, 12]. Tlom BmustHUEM
peYHOro cToKa Ha (POHE OOIIETOo MOTerJIeHUSI APKTH -
KU MPOUCXOAUT Jerpajalnusi ra3oruapaToB MHOIO-
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Puc. 1. Haxonku cuGOmTMHU B TIPUYCThEBBIX yUacTKaX KpyImHeHIMX peK Apktuku. A — p. Enuceii, b — p. Jlena, B — p. Mak-
keH3u. Llndpamu o603HayeHbI BUABI cubormuHu: 1 — Crispabrachia yenisey, 2 — Galathealinum karaense, 3 — Oligobrachia haa-
konmosbiensis, 4 — Galathealinum arcticum. 3aTOUKOBaHHbIE€ 0OJACTH COOTBETCTBYIOT PACIIPOCTPAHEHUIO ra30TUIPATOB KPHUO-
reHHoro tumna (1o [12, 13]).
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JIeTHeMep3ibIx nopon. Mecto Haxonku C. yenisey u
G. karaense HaxoOUTCS B pailoHe, IJle KOHLIEHTpAaLUs
MeTaHa B IOBEPXHOCTHOM CJIO€ BOIbI JTOCTUTACT
130 HM, 49TO gBAgETCI MAaKCUMAaJIbHBIM 3HAaUYeHUEM
ISt 1oxkHOM yactu Kapckoro mops [13].

B Mope JlanTeBbIX ¢ ra3oruaparaMu MHOTOJICTHE-
MEP3IbIX ITOpoJ cBs13aHa Haxonka Oligobrachia haakon-
mosbiensis B mpuycTbeBOM paitoHe p. JleHsl (puc. 1).
IToBepxHOCTHasI COJIEHOCTh B paiiloHE HAXOAKH CO-
craBisieT MeHee 10%o, Torma Kak MpUAOHHAS COJie-
HOCTb Ha I1youHe 25 M coctasiseT 32%o [14]. derpa-
Jalnusi ra3oruaparoB MHOTOJIETHEMEP3JbIX MOPOI
MOJ, BIMSTHUEM CTOKa p. JIeHbl obecrieynBaeT MOIII-
HBIIA TTOTOK MeTaHa, KOHLIEHTPALMX KOTOPOTO B IO~
BEPXHOCTHOM cyioe Boabl focturaroT 1000 HM [15].

Bun Galathealinum arcticum GBI HaiiieH B MOpe
bodopra B mpuycrheBOM paiioHe p. MakkeH3M Ha
1youHe 36 M (puc. 1) [16]. TloBepxHOCTHas coJie-
HOCTBH B IIPUYCThEBBIX paiioHax p. MaKKeH3U Kojeo-
nercst oT 1 mo 10%o, Torma Kak Ha Ti1youHe 6osee 20 M
cosieHOCTh TipeBbiiaeT 31 %o [17]. lenbra peku Mak-
KEH3U U IIpujeraloliue paioHsl 1ienabda mopss bo-
¢dopTa xapakTeprU3yIOTCS KPYITHBIMHY 3aJIe3KaMU ra3o-
TUIPaToB B TOJILE MHOTrOJeTHEe Mep3JoThl [18]. B
YCIIOBUSIX NNIOOATBLHOTO ITOTEIJICHUS B IIPUYCTHEBOM
paiioHe p. MakKeH3HU TakK ke, KaK B IpyTrux paioHax
ApPKTHUKHU, TPOUCXOAUT AUCCOLALIMS Ta30TUAPATOB
MHOTOJIETHEMEP3JIBIX TTOPOJ M BBIXOA METAHA B TOJI-
Iy Boabl 1 B atMocdepy [19].

Takum o6pa3om, cuIIbHAS CTpaTU(PUKALINS IO CO-
JIEHOCTM, XapaKTepHasi s 3CTyapueB KPYIHEHIIIX
apKTUYEeCKUX pex [9, 14, 17], obecrieunBaeT BHICOKYIO
COJIEHOCTh Ha IyomHax 25—36 M, rae 0butu ooHapy-
KEHBI CUOOINIMHUIbI. BhICOKIME KOHLIEHTpalluu Me-
TaHa, HEOOXOAUMBIE IS META00IM3Ma CUOOTTIMHUIL,
BO3HMKAIOT B pe3yjbTare IUCCOLMALIMU Ta30Tuapa-
TOB MHOTOJIETHEMEP3JIbIX MOPO. 10N BIUSIHUEM ped-
HOTO CTOKA B YCIOBMSIX TTOTeruieHnsT ApkTtuku [ 13, 19].
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DISCOVERY OF SIBOGLINIDS (ANNELIDA, SIBOGLINIDAE)
IN THE ESTUARIES OF THE LARGEST ARCTIC RIVERS ARE ASSOCIATED
WITH PERMAFROST GAS HYDRATES
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In the estuaries of the largest Arctic rivers, namely, the Yenisei, Lena and Mackenzie, marine worms of the
family Siboglinidae have been found. Their metabolism is provided by symbiotic chemoautotrophic bacteria.
The strong salinity stratification characteristic of the estuaries of the largest Arctic rivers ensures high salinity
at depths of 25—36 m, where siboglinids were found. High concentrations of methane necessary for the me-
tabolism of siboglinids arise because of dissociation of permafrost gas hydrates under the influence of river

runoff in the conditions of Arctic warming

Keywords: Siboglinidae, estuaries, Yenisei, Lena, Mackenzie, gas hydrates, permafrost rocks, Arctic warming
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