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Oco0eHHOCTH pacnpeieIeHUs1 HHANKATOPHBIX IPYIIT
MHMKPOOPIraHM3MOB B IOHHBIX OT/I0KEHHAX
FOxno-Kuraiickoro mops

A. . EcwvkoBa, A. JI. [Tonomapesa, A. A. Jlerkogumos, B. 0. Kanrun,
P. b. IlTakupos, A. U. OG:xupoB

Tuxookeanckuii oxeanonoeuueckuu uncmumym um. B. U. Unvuueea /[BO PAH,
2. Braousocmox, Poccus

AnnoTtauus. FOxuao-Kuraiickoe Mope sBJIsIeTCsl JOCTaTOYHO XOPOIIO MCCIel0BaHHbIM. Paiio-
HBI KOHTHHEHTAJIBHOTO IIeNb(a U3yUYeHbl B MeHblIeH creneHu. OHU XapaKTepH3yHTCs MecTa-
MU Ta30IpOSBICHHS, YIICBOJOPOIHBIX MCTOYHHKOB M He(Tera3oBbIX MecTOpoKAeHuid. Hc-
CJICZIOBAHHS MPOBOJMINCH B XOJA€ POCCHHCKO-BLETHAMCKOW Te0Jioro-reopu3nyeckoil skcre-
munun TOU JIBO PAH B 88-m peiice HUC «Axanemux M. A. JlaBpeHTbeB» (25 OKTAOpS —
8 mexabpss 2019 r.). Ilnmomazne paboT BKIIOYAda NPHUBBETHAMCKYIO akBaTopuio IOxHO-
Kuraiickoro mops (paiions! 6acceitna Ham Kon CoH 1IeHTpanbHOro NpUBBETHAMCKOIO IIEINb-
¢da u cxiona (Oacceiin @y Xanb) u ocanoynoro OacceiiHa Kpachoit pexu. 'eonoruueckoe
o1npo0oBaHMe JOHHBIX OCAKOB OBLIO MPOU3BENEHO Ha IiyOouHax Mops oT 50 1o 2400 M. Hamu
OBUTH N3YYEHBI pacrpeieleHe U YICIEHHOCTh METaHOTPO(HBIX, YTIEBOIOPOIOKHCIISIONINX H
cynbhaTpe yUpyIONX MUKPOOPraHU3MOB 110 Pa3IMUHbIM TOPU30HTAM B KEpHAaX JOHHBIX
OTIOXKeHUH. PaccMoTpeHa 3aBHCHMOCTB paclpeseneHHsT MHAUKATOPHBIX TPYII MHKPOOpra-
HU3MOB OT Ti1yOuHbI 0TOOpa. IIpoBeeHHbIE HCCIEI0BAaHUS TTO3BOJIMIN CAEIATh BBIBOJ O BbI-
COKOW CTeTeHH KOPPESIIUN MEXIy YUCICHHOCTBIO MHUKPOOPTaHM3MOB M W3MEHEHHEM KOH-
LEHTpalluy MeTaHa B kKepHe. OTMeUeHbl 0COOEHHOCTH POCTa UCCIIEyEeMbIX IPYIT MUKPOOpra-
HU3MOB TIPH PA3IUYHBIX TEMIIEpaTypax KyJbTUBHpOBaHWS. [I0ka3aHO BO3MOXKHOE ydacTHe
cynbhaTpe yUpyIOIX MHKPOOPraHU3MOB B 00pa3oBaHUU Cynb(GUIHON MHUHEpalu3aluu
(TUIpOTpOMIINTA U MApKA3UTa) B OCAJKE.

KuaroueBbie cinoBa: FOxHo-Kuraiickoe Mope, TOHHBIE OTJIOKEHHSI, METAaHOTPO(HBIE, YrieBo-
JIOPOJOKUCIISIONINE, CyIb(aTpeypyIoe MUKPOOPTaHU3MBI, CYIb(UIHbIE KOHKPELHH.

Jlas uurupoBanus: OCOOCHHOCTH PACpeeICHUs WHAUKATOPHBIX TPYII MUKPOOPTaHU3MOB B JIOHHBIX OTJIO-
skenusix 0xuo-Kuraiickoro mopsi / A. 1. EcekoBa, A. JI. [Tonomapesa, A. A. Jlerkoaumos, B. 1O. Kanrun, P. b.
lakupos, A. 1. O6xupos // N3sectust Upkyrckoro rocynapcrBenHoro ynusepeutera. Cepust Hayku o 3emie.
2020. T. 33. C. 33-43. https://doi.org/10.26516/2073-3402.2020.33.33

BBeaenue

OxHo-Kuralickoe Mope sIBIIsieTCsS OJJHUM M3 KIIOYEBBIX B MIOHUMAaHUHU T'e0-
(u3nUecKuX, TeONIOTHUECKUX, OKeaHOTpapHUeCKHX, KINMATHYECKUX H Ouope-
CYPCHBIX TIPOLIECCOB, MPOUCXOMAMIMX B IOro-3amajHol 4yacTh THXOTo OKeaHa.
CoBpeMeHHasl TeoJoTHYecKasi CTPYKTypa, YCIOBUS U HCTOpHs (HOpMHUpPOBaHUS
3TOro GaccelHa, IepCHEKTUBBI HE(YTETa30HOCHOCTH, OCOOEHHOCTU OKeaHorpaduu
B OOLIMX YepTax y»ke M3BecTHHI [ myOMHHOE CTpoeHHWEe KOHTMHEHTAIBHBIX ... ,
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2011; Jilan, 2004; Wu, 1985]. B To ke BpeMs ps BaXHEHIINX acleKTOB HEIO-
CTaTOYHO M3YYCH: CYIIECTBYIOT OOBEKTBI, TECHO CBSI3aHHBIC C MPUPOIHBIMH TE-
opecypcaMu akBaTopuu BbeTHama, HO HCCIEAOBAHHBIE B TOPa3 0 MEHBIIECH CTe-
TIEHH, YeM MEJIKOBOJHBIN mienb(d. DTH paliOHBI XapaKTEpU3YIOTCS ITOJIOKUATENb-
HBIMH TIpU3HAKaMH OOHAPYKECHUS YTIIEBOJOPOIHBIX U IPYTHX TOJE3HBIX UCKOTIA-
€MBbIX, UX KOMILUIEKCHOE U3YUYEHHUE JACT BO3MOXHOCTb COIIOCTaBUTh COBPEMEHHOE
COCTOSIHHE€ MOPCKOTO JIHA C JJAaHHBIMH, ITOJIy9eHHBIMU paHee. Pasnmnuns B xapak-
Tepe OCAJKOHAKOTUICHUS B OacceliHax, M3MEHSIIONINECS JIUTOJIOTHUCCKHUE TOCTIe-
JIOBATEIBHOCTH B TITYOOKHX TOJ3EMHBIX OTJIOXKEHHUSAX, OTHOCUTEIbHAS H30JISIIUS
Oacceiina ot Tuxoro okeana W Onu3ocTh MHAHIiCKOro okeaHa aenaroT HO»kHO-
Kwuraiickoe Mope TOAXOAAIIAM sl H3yYCHUS TeTEPOTSHHOCTH CPEabl OOUTAHUS
1 (OpMHUPOBaAHMSI COOOIIECTBA MUKPOOPTaHU3MOB B MOPCKUX OTJIOKEHHSIX.

Crenuguieckre MoTpeOHOCTH MHKPOOPTaHU3MOB B MCTOYHHMKAX MUTAHWUS,
(hakTopax pocTta WIM MHKpPOIJEMEHTaX NENaloT WX YJOOHBIMH OOBEKTaAMH IS
HCITOJIB30BAHMS B KAUECTBE OMOJOTHICCKUX WHAMKATOPOB. OO0OIOIHOE yBEIHIC-
HUE YHCJICHHOCTH METAaHOTPO(HBIX OAKTEPHil U CYIb(haTPEAyKTOPOB XapaKTEPHO
JUIS 30H aHa’dpoOHOTrO OKucieHusi MeraHa. CoBMecTHas IesITeIbHOCTh JSTHX
(OYHKIIMOHATHHBIX THUIIOB MHKPOOPTAaHU3MOB MOXKET CTHMYJIMPOBATH 0Opa3oBa-
HUE CYJIb(PUIHBIX KOHKPEIUI U THIPOTPOUIIUTOB.

[lo maHHBIM paHee NMPOBEACHHBIX MCCIEIOBAHUN MUKPOOMOMA JIOHHBIX OT-
noxennit B HOxxHo-Kuraiickom mope [Energy Gradients Structure ... , 2018],
cyJb(haTpeylupyIole 0aKTepUu COCTABIISUIM TOJIBKO 4 % c000IIecTBa B OTJIO-
JKEHHSIX U3 METAaHOT'CHHOM 30HBI. B coolmiecTBax npeodianaii HECKOIBKO II0X0
OXapaKTepPU30BAHHBIX TAaKCOHOB, BOBIICYCHHBIX B JETPAJAIMI0 OPraHUYIEeCKHX
BEIIECTB, B TOM uucie Atribacteria, Dehalococcoidia, n Aerophobetes. Ilpn sTom
pacnpesic/icHue aHa’pOOHBIX OHOWHIAMKATOPHBIX TPYIIl MUKPOOPTraHU3MOB,
CBOMCTBEHHBIX aHOMAJIBHO-T'a30BBIM IOJISIM B IaHHBIX palloOHaX, U3y4YEHO MAJIo.

Lenpio paOOTHI SABISAETCS BBIABICHUE METaH- M yTIIEBOAOPOTOKUCIISIONINX,
cyJb(haTpeyIUPYIOIIMX MHUKPOOPTaHM3MOB B aHOMAJbHBIX Ta30BBIX MOJSAX B
JTOHHBIX OTIOXeHUsIX HOxH0-KuTaiickoro Mopsi U uX B3aUMOCBA3b C ayTUTCHHOU
MUHEpaln3anuei.

PaiioHbl HCCJIECA0OBAaHUN, MATEPHUAJIBI H METOAbI

OKcnenuIMOHHbIE Pa0OTHl OBUIM TNPOBEICHBI B TpeX paloHaX: IOro-
3amagHor yactu lOxxHo-Kwuraiickoro mopsi B paiione 6acceiina Ham Kon Con
(reorpadmueckn y4acToK OXBaThIBaJl aKBaTOpHIO OT 8°42,96' mo 9°54,01' c. m1. m
ot 109°17,21' no 109°26,34' B. 11.); LEHTPAIBLHOTO MPUBBETHAMCKOTO IeNbda U
ckioHa (bacceitn @y Xanp) (ot 11°17,03' mo 13°72,95' ¢. m1. u ot 110°14,82' no
109°56,03" B. n1.) u ocamounoro Oacceitna KpacHoit pexu (ot 15°41,31' mo
18°60,6' c. m1. 1 ot 109°83,6' mo 107°09,9' B. 11.).

O6pa3upl KepHa ObUIM MOTYYEHBI METOJIOM MaJIOTTyOMHHOTO OypeHHs C Io-
MOIIBI0 TPABUTAIMOHHOTO MTPOOOOTOOPHUKA M3 HEPIKABEIOIIEH CTaIN ¢ BHYTPEH-
HAM quamerpom 130 mm u gymHO# 600 cM. Beero momHATO U MpoaHaTu3uPOBAHO
55 tpy6Ook, u3 Hux 15 Ha 10kHOM noyurone (Ne 1), 35 TpyOok Ha LEHTpaIbHOM
(Ne 2) u 5 Ha ceBepHOM (Ne 3) (puc. 1).

M3ssectus MpkyTcKOro rocy1apcTBeHHOr0 yHUBEPCUTETA
Cepust «Hayku o 3emne». 2020. T. 33. C. 3343
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Puc. 1. Kapra-cxema MapuipyTa HCCIIEOBAHHS U PACTIONIOKEHHS PaiOHOB paboT
B peiice Ne 88 HUC «Akanemux M. A. JIaBpeHTheB», 25 oKTA0pst — 8 nexadps 2019 r.
I — roxubiit (6acceitn Ham Kom Con), 11 — nienTpanbhsiii (bacceiin @y Xanp),
IIT — ceBepuslit (6acceiin KpacHoil pexn)

[TpoObI TOHHBIX OCAaIKOB OTOMpPAU B cOOTBETCTBUM ¢ TpeboBanusmu ['OCT
17.1.5.01-80. OrOupanu OKHCIEHHBIH (ITIOBEPXHOCTHBIA) M BOCCTAHOBIICHHBIN
CJIOM KE€pPHA C YYETOM CIIO€B C Pa3IMYHBIM IIBETOM, 3aIIaXOM M KOHCHUCTEHIIHEH.
Yd4er YHCICHHOCTH MHUKPOOPTaHU3MOB HCCICAYEMBIX 3KOJIOTO-TPO(HUISCKUX
TPYII ONpPEJCIsIM METOJIOM TPEACIbHBIX pa3BeACHUN (THTPAIMOHHBIA METOJ)
[PykoBomcTBO MO MeTonam ... , 1980]. HanHblil MeTo ymoOeH sl BBISBICHHS
MHKPOOPTaHNU3MOB OTIPEICIICHHBIX (PU3NOIOTHYECKUX TPYII (B TOM YHCIIE aHad-
poOHBIX). TloceB MPOU3BOAMIN B KUJKUE DJICKTUBHBIC CPEZbl, IO COCTaBy MaK-
CHUMAaJIbHO TIPUOJIMKEHHBIE K eCTeCTBEHHBIM. B paboTe nucmons3oBanu cpesl Bo-
pommioBoii — J[manoBoit ¢ comepxkanueMm 2 % HEPTH (I yTIACBOAOPOIOKUCIIS-
IOIIUX MHUKpPOOpraHu3mMoB), AMS-NMS (ans meTaHOTpO(HBIX MHKpPOOPTaHU3-
MOB), Cpefly JJIsi Cyib(parpeaylupyromux OakTepuil ¢ n100aBICHHEM JIaKTaTa B
KayecTBe €IWHCTBEHHOTO HCTOYHWKA yriepoxaa. [lns coszmaHus aHa’pOOHBIX
YCJIOBHIA MCTIONB30Ba METOJ BBIPAITUBAHUS B BEICOKOM CJIO€ CPEIBI C JTOTOJI-
HUTEIBHBIM YIAJICHUEM KHUCIOPOJa IMyTeM KPATKOBPEMEHHOI'O MOBBHIIICHUS TEM-



36 A. 1. ECBKOBA, A. JI. IOHOMAPEBA U IP.

nepaTypsl Cpeapl U KUMsS4eHns. KyabTHBHpOBaHHE MPOBOIWIN TPH Pa3THIHBIX
TeMIepaTypax JAjs ONpeAesIeHHs] ONITUMyMa pocTa. YYeT HCCIeAyEeMBIX HKOJIOT0-
TPOPHUUECKUX TPYNI MHKPOOPTaHMU3MOB OCYILIECTBIISZIM Ha CEIbMbIE CYTKH.
Hanuune wim oTcyTCTBHE pocTa OTMEUYAIM BHU3YaJbHO IO IHOMYTHEHHUIO CPEIbl,
00pa30BaHUIO TUIEHKN WM ocajka. Hamboee BepOsITHYIO YUCIIEHHOCTh YCTaHAaB-
muBaimu 1o tabnuue Mak-Kpeau [IIpaktukym mo mukpoouonoruu, 1976]. s
aHajM3a COJCp KaHUSI METaHa MCIIOIb30BaIM Ia3oBblid xpomarorpad «Kpucrai-
mokc-4000M» (3A0 «Mera-Xpomy», r. Momkap-Oina), OCHAIIEHHBIH TLIAMEHHO-
MOHM3ALIMOHHBIM JE€TEeKTOpOM. /[ pacueToB M cHCTEeMaTH3alMuy MOTyYEeHHBIX B
pelice AaHHBIX MPUMEHSJINCH AJIEeKTpOoHHBIe Tabnuubel Microsoft Excel. [Tomyya-
eMbIe JTaHHBIE HETOCPEICTBEHHO T0CIe 00padOTKH BBOAIIKNCH B TE€OHH(pOpPMA-
nuoHHoe npwioxkenue ArcGis 10.5 mns unaTepnperanuu. Busyanuszanuio cylib-
(UAHBIX KOHKPEUMH B BHICOKOM Pa3pelIeHUH OCYIIECTBIISIM C MOMOLIbIO CKa-
HUpYIOIIEH 31eKTpoHHON Mukpockonuu (COM) Ha 0a3e OTAeNeHus dJIEKTPOH-
HOM MuKpockonnu «HanmoHanpHBIH HAayYHBIH LEHTP MOPCKOW OHMOIOTHHU
uM. A. B. XKupmynckoro» JlaneHeBocTOUHOTO OTAesneHus Poccuiickoil akane-
MUH HayK. Vcrnosnb3oBajau — CKaHHUPYIOLUIMM — 3JNEKTPOHHBIM  MHKPOCKOI
Evo 40 CarlZeissAG, I'epmanmus.

Pe3y.]I]>TaTBI HCCJICJOBAHUA

VYTI1eBoI0pOIOKUCIISIIOIINE MUKPOOPTaHU3MBl BCTPEUAINCh BO BCEX TpeX
paiioHax HCCIelOBaHUs, B OCHOBHOM B IIOBEPXHOCTHOM (OKHCIICHHOM) cioe. B
NEPBOM YTJIEBOJAOPOIOKHUCIISIIONINE MUKPOOPTaHM3MBI ObLUTH HAalWAEHBI HA TIyOH-
Hax Mops oT 180 mo 1350 m B okucneHHoM cioe. Hanbonpuield ux YMCICHHOCTh
obuta Ha rryomHax 500-700 m. C yBenmuveHueM TiTyOWHBI YHCIIEHHOCTh CHUXKa-
nack. BeposiTHO, 3T0 00BSICHAETCSI YMEHBIIIEHUEM COZEPIKaHHUsI KUCIOPOAa, HEOO-
XOAMMOTO JJIsl YTHIIU3AlKHU YTIIEBOIOPOI0B HEPTH.

[lepBeiii paiioH Hccneq0BaHKs PACIOIOKEH Ha BHEIIHel OpoBke mmienbda u
MaTepUKOBOM CKJIOHe. 110 MaHHBIM MPOBEACHHOW 3KCHEIUINH U JIUTEPATypPHBIX
MCTOYHMKOB, 3/I€Ch HAaXOJWTCS MOIIHAs MEpUAMOHAIbHAs pa3iOMHas 30Ha, B
npezaenax 30HbI AMHAMUYECKOTO BIHSHUS KOTOpOW OOHapy>KEeHBI aHOMallid Me-
TaHa, MPOSIBICHUS CEPOBOAOPOJA U AyTUI'€HHOH CyIb(GHUIHONW MUHEpaTu3alyu
(mapkasur) B ocaakax [MkauT B 30HE METaHOBOH ... , 2020].

MeTtaHOTpOQHbIE MUKPOOPTaHU3MBI B 3TOM paiioHe ObUIM OTMEYEHBI Ha
riryoune mops 400 m. Ha cranmm LV88-01GC meranoTpodHBIE MUKPOOPTaHU3-
MBI TIPUCYTCTBOBAJIM, HO WX YHCIIEHHOCTH OblIa HeBbIcOKOM (10 x/r ocanka). Ha
craniuu LV88-03GC nabironanack HauOoIbIAs YUCICHHOCTh METAaHOTPO(HBIX
MHKpOOpranu3Mos (2-10° k11/r), oTMeueHO HPHUCYTCTBHE CyIb(aTPeIyIUpyONIHX
MHUKpPOOpraHu3MoB. IIpucyTcTBue cynbhaTpenyKTOpoB yKa3blBaeT Ha HakoILIe-
HUE OPTaHUYECKHUX BEIECTB, UTO BEAET K MHTEHCUBHOMY BOCCTAHOBIJICHHUIO CYJIb-
¢daTa u BbLAETCHUIO cepoBoAoposaa. BoccranoBnenue cynbdaTta — BakHBIN (ak-
TOp MHHEPAJIM3aLUN OPraHUYECKOIr0 BEIECTBA B JOHHBIX OTJIOKEHMAX. K Tomy
K€ U3BECTHO, YTO aHAIPOOHOE OKMCJIEHUE METAHA SBISETCA Cylb()aT3aBUCHMBIM
U OCYIIECTBISIETCS METAaHOTPO(PHBIMU MUKPOOPTaHU3MaMHU B MPUCYTCTBHU CYJIb-
tharpenyxropos [Depth Distribution and ... , 2017]. Takum 06pa3zomM MOKHO 00B-

M3ssectus MpkyTcKOro rocy1apcTBeHHOr0 yHUBEPCUTETA
Cepust «Hayku o 3emne». 2020. T. 33. C. 3343
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SCHUTb HaXOXK/I€HUE U BBICOKYIO YHMCIEHHOCTb 3THX I'PYII MUKPOOPIaHU3MOB B
JTAHHOM TOYKe 0TOODA.

Bropoii monuron 3aHummaer menb( M CKIOH ocagodHoro OacceiiHa Dy
Xanp. Ha cranumu LV88-27GC (puc. 2) ¢ rinybunoit 1100 M 3aduxcupoBaHb!
BBICOKHE KOHIIEHTpaluu MeraHa (725 HM/KT) 10 CpaBHEHHIO CO CPEIHUM 3Haue-
nueM (300 HM/kr). Ilpu 3TOM YMCIEHHOCTh METAHOTPO(OB OTHOCUTEIBHO ApY-
X TOYeK 0TGOpa ocTaBanach HeBbIcoKoi (1,7-10% ki/mi).

Puc. 2. a — ruapotpounuT, oOHapyx)eHHbIl Ha cTanimu LV88-20GC;
6 — CILIOIIHOM CJIOM T'HAPOTPOUIIUTA

HuTepecHbiM HaOOIcHUEM sIBJISeTCS TO, uTO Ha cTaHimu LVE8-20GC (cm.
puc. 2) ObUIO OTMEUEHO HaJIH4HE CyNb(aTpeayUPYIOMNUX MUKPOOPTraHU3MOB MO
BCeil JUTHHE 0TOOpaHHOro kepHa. YucnenHocTs coctasmaa 3-10*-5-10* k/r, uro
BBIIIE, YeM Ha JPYIHX CTAHIMAX. JTa CTaHIMA XapaKTepH30BaJach HAIMIHEM
TEMHBIX MPOCJIOEB THUAPOTPOMIUTA (CM. PUC. 2) U MapKa3uTa (puc. 3) B 0ToOpaH-
HOM kepHe. OOunpHas cyiabpuaHas MuUHepanu3alus oOHapyXKUBaJlIach C TOPH-
30HTAa, PacIojaokeHHoro Ha 30 cM HIDKe JHA.

[MpucyrcTBue cynbhaTpeayIUPYIOMIUX MHUKPOOPTaHM3MOB MOKET CBHIE-
TEJILCTBOBATH O TOM, YTO B JIOHHBIX OTJIOXKEHHUSX HCCIEAYEMBIX NMPO0 UIYT aK-
THBHBIE IIPOLIECCHI BOCCTAHOBICHUS Cynb(haToB. B Xo/e BOCCTaHOBICHHS CYJIb-
¢dara OaxTtepusimu oOpaszyeTcs cepoBojopoa. bBonblias vacTe cepoBomopona
BCTYINaeT B PEAKLHUIO C HOHAMH METAIJIOB C 00pa30BaHUEM CyJb(HUI0B METAILIOB.
Oti cynbduabl, Hanpumep cyibhun xernesa (FeS) uepHoro wim KopHuHEBOTO 1IBETA,
MOTYT SIBJIATBCS CYJILGUIHBIMA 00Pa30BaHUSAMH (THIPOTPOUIIUT, MAPKA3HT).

204V RIX Sigreld s intees  Oete 37 Jon 2030
IPmbas STRA  WDs S3mm  Proobo 321 Teew 16008

Puc. 3. O6pa3up! cyabGUAHBIX KOHKPELUH (MapKa3uT) IpU Pa3HOM YBEJIUUCHUU
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Cieyer OTMETHTh, 94TO Ha JaHHOM Tojurone Ha cranmun LV88-42 GC 06-
HapyKeHa OoJblias KoHUeHTpauus metaHa (3422 HM/Kr) U BBICOKas YHCIICH-
HOCTh METaHOTPO(OB MO BCEHl ATMHE KepHA HUXKE OKHUCIEHHOro ciost 10 150 cm.
B MOBEpXHOCTHOM CJIOE U JI0 YKA3aHHOTO 3HAYCHHUSI METaHOTPO(GHBIX MHUKPOOP-
raHu3MoB He o0HapyxeHo. Ha ropuzonte 200 cM ObLI BEISBIICH ayTUTCHHBIN Op-
raHOMUHEpabHBIN arperat [kauT B 30He MeTaHOBOW ... , 2020] (puc. 4).

Puc. 4. AytureHHslii OpraHOMUHEpaJIbHBIH arperar,
oOHapy keHHbIH Ha ctannuu LV88-42 GC

B 3TOM %€ KepHe ocajka OOHAPYXKEHBI Cpa3y TPH HCCIEAYyEMbIE TPYIIIbI
MHKpPOOPTaHU3MOB: METAaHOTPO(HBIE, YTIEBOAOPOAOKHUCISIONINE M CYJb-
(barpenyuupyromye. OTOT paoH HCCIEAOBAHUN OTIIMYAJICS OOJBIIMM KOJIWYe-
CTBOM TJIyOOKOBOJHBIX CTaHIMWH, METaHOTPO(QBI B OCHOBHOM BCTpEUAIUCh Ha
riyounax Oonpemie 800 M. Ilpuyem poct meraHorpodoB Ha rimyOmHax Oomblie
2000 M oT™Medacs TOJIBKO TpH HU3KOH Temmeparype (4 °C).

CeBepHbIli paiioH xapakTepu3yercss HeOONbIIMMHU TIyOWHamMu Mops (1o
500 m). PaboTbI mpoBOMIINCE HA IIECTH CTaHIUAX. [IOBBIIIICHHBIE KOHIICHTPAIIUU
MeTaHa 3a¢ukcupoBansl Ha craHusax LVE88-55 u LVEE-56GC (610 u 440 aM/kr
COOTBETCTBEHHO), 371eCh HAOIIOJMANCS POCT METAHOTPOPHBIX MUKPOOPTaHU3MOB.
Ha gpyrux craHumsax MUKpOOpraHu3Mbl He OblTM OOHapykeHbl. OTMewaercs
MPUCYTCTBHE CYNb(aTpeayKTOPOB B HCCIEIYyEMBIX TOYKaXx OTOOpa, HO C He-
0oJibiiol YucIeHHOCTRIO (10 KiI/T). YIIIeBOAOPOAOKHUCIIAIONINE OAKTEPUH BBI-
siBJIeHBl TOJbKO Ha ctanmuu LVE8-50GC (puc. 5) HeOOJBIION YUCICHHOCTHIO
(2,5-10% ki1/r). YI1eBOAOPOIOKHCIISIONME MAKPOOPraHH3MbI HANICHBI B OKHC-
JIEHHOM cJioe (KaK M B IPYTHUX HCCIEAYEeMBIX paiioHax) Ha riryomne 340 M. OToT
paiioH ucclieioBaH HE Tak JETajdbHO, KaK MpEAbIIyIINe, T03TOMY IOJyYeHHBIE
pe3yabTaThl OyAyT YTOUHATHCS B MOCIEIYIOIUX SKCTICANLIUIX.

U3sectust MpKkyTCKOro rocy1apcTBEHHOrO YHUBEPCUTETA
Cepust «Hayku o 3emne». 2020. T. 33. C. 3343
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Puc. 5. Pacnipesenenue uccieayeMblx rpym
MHKPOOPTaHU3MOB MO CTAHIUSIM

BriBoabI

VYTI1eBoI0pOIOKUCIISIIOIINE MUKPOOPTaHU3MBl BCTPEUAINCh BO BCEX TpeX
paiioHaX HCCIIEJJOBaHHS B OCHOBHOM B IOBEPXHOCTHOM (OKHCIEHHOM ciioe). B
F0)KHOM YHCJICHHOCTh PAaCCMaTPHUBAEMBIX MUKPOOPTAaHH3MOB OOJIBIIIE TIO CPaBHE-
HUIO C YHCJICHHOCTHIO B IIpo0ax, OTOOpaHHBIX B IEHTPAJIBHOM M CEBEPHOM paiio-
HaxX HcclefoBaHus. BBISIBIEHO, YTO YHCIEHHOCTH YTJIEBOAOPOJOKHCISIONINX
MHUKPOOPTaHU3MOB yMEHBIIaeTcsa ¢ MIyonHo#. [IpeamnonaoxurensHo, 3T0 MOXKET
OBITH CBSI3aHO C YMEHBILICHHEM COJCp)KaHHUs KUCIOpOJa, HEOOXOIUMOro s
OKHCIICHUS.

MetanoTpods! U CynbhaTpeyKTOPhl B OCHOBHOM OBLITH 3a(UKCHPOBAHBI B
BOCCTAaHOBJICHHOM CJIO€ TOHHBIX OTJIOKeHHH (Oosee 400 M OT MOBEPXHOCTH JHA).
Haxoxaenue 3THUX Tpynn MHUKPOOPIaHHU3MOB BMECTE MOXKET OOBACHATHCS TEM,
YTO METaH MOXET HCIOJB30BaThCs Kak CyOcTpar, B KOTOPOM METaHOTPO(HBIC
MHUKPOOPTaHU3MBI aKTUBUPYIOT MOJIEKYJy MeTaHa, a CylIb(paTpeayKTOpPhI BBICTY-
MAlOT B POJIM aKIENTOPA HJIEKTPOHOB.

HauGonpmas 4uciieHHOCTh METaHOTPO(HBIX MHKPOOPTaHW3MOB ObLla OT-
MeueHa Ha cranuusix LV88-03GC u LVE8-20GC, aTu cTaHIMHU XapaKTepU3yOTCS
caMoli BBICOKOHM KOHIIEHTpalueil MeraHa B ocajkax. C yBEJIHUYCHUEM TIITyOUHBI
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YUCIIEHHOCTh METaHOTPO(HBIX MHKPOOPTaHW3MOB CHH)Kajlach. B OKuMCIeHHOM
cioe 3Tux rpynmn He otMedeHo. C riryounst Mopst 2000 M Ha 10)KHOM U LEHTpaIb-
HOM y4acTKax HCCIICIOBaHUsI OTMEUYAETCsl POCT METAHOTPO(OB UMEHHO B YCIIOBHU-
AX HU3KUX TEMIIEPATyp KyJIbTUBUPOBAHUS.

Bricokast uncneHHOCTh Cynb(haTpeynupyOMIX MHKPOOPTAaHU3MOB MOYKET
CBHUJIETENILCTBOBATh O TOM, YTO B JOHHBIX OTJIOKECHHSAX MCCIIEIyEeMBIX MPoO HayT
aKTHBHBIE NTPOLIECCHl BOCCTAHOBJIECHUS Cyilb(aToB ¢ 00pa3oBaHUEM CEPOBOIOPO-
ma. Berynas B peaknuio ¢ MOHaAMH METaUIOB, CyJb(aTel MOTYT 0Opa30BBIBATH
BKJIIOYEHHSI TEMHOTO 11Be€Ta (TMAPOTPOUIIUTHI), a TaKXKe MapKa3uThl. MapKa3uThl
MPUCYTCTBYIOT PAKTUYECKH BO BCEX IIJIMXaX CTAHIMM.

Hccnenyembie Tpynmbl MUKpPOOPTaHM3MOB BCTPEUYANINCh BO BCEX TPEX paiio-
Hax nowucka, Ha craniuuu LV88-42 GC oOHapyX eHbI cpa3y TP IPYIIITbI MUKPOOP-
TaHU3MOB.

Paboma evinonnena @ pamxax 2ocorodxcemuoti memovr FWMM-2019-0006
«Hccnedosanue cocmosamus u usmMeHeHull NPupooHou cpedvl HA OCHOBE KOM-
NIEKCHO20 AHANU3A U MOOETUPOBAHUS SUOPOMEMEOPONO2UYECKUX, OUuoceoxumude-
CKUX, 2€07102U4eCKUX npoyeccos u pecypcos [larvrnezo Bocmoxay (pecucmpayu-
onHvll Homep Noe AAAA-A19-119122090009-2. TOU J[BO PAH) u epanma
PODU No 20-35- 70014 «Hccreoosarnue 63aumoceasu 2a302e0XuMudeckux noiell,
MEeKMOHUKU, 2e00UHAMUYECKOU 0OCMAHOBKU U Hepme2a30HOCHOCMU, Onpeoeis-
IOWUX XAPAKMED 2e0N02UYECKO20 PA3BUMUS U Y21e8000POOH020 NOMEHYUANA pe-
euona Cegeproeo Bvemuamay.

Paboma evinoanena 6 pamxax epanma Nel3.1902.21.0012 Munucmepcmea
Hayku u evicuiezo obpaszosanusi Poccuiickoi @edepayuu « DynoamenmanvHvie
npobembl U3yueHUst U COXPAHEHUsL 2IYOOKOBOOHBIX IKOCUCHEM 68 NOMEHYUATHO
PYOOHOCHBIX pationax cegepo-3anaonoil yacmu Tuxoz2o oxeanay.

DdxcneduyuonHvle pabomvl npoeedensbl NPu GUHAHCOBOU noddepoicke Muno-
oprayku Poccuu 6 pamxax 'oczaoanus TOU J[BO PAH. Paboma wacmuuno noo-
Oepoicana epanmamu PODOU Ne 18-05-00153, a makace npoepammul «lanvHuil
Bocmowy (20-BAHT-010 (VAST QTRU 02.02/20-21),; 19-019 (QTRU02.03/19-20)
u 18-1-008). Dxcneduyus 6xOYeHA 8 NAAH OOPOACHOU KAPMbL COBMECTHHBIX MOD-
cKux uccnedosanuil Jlanvuegocmounozo omoenenusi Poccuiickoii akademuu Hayku
Bvemnamckoui akademueti nayx u mexnonoauti (2018-2025 zz.),

CnHcoK JUTepaTypsbl

I'myOuHHOE CTpOSHHE KOHTHHEHTAIBHBIX OKpamH permona OxxHo-Kutaiickoro mopst /
A.T. Ponnukos, JI. TI. 3abapunckas, B. A. Pammnos, H. A. CepreeBa, M. B. Hucunesuu //
Becrauk KPAYHII. Hayku o 3emue. 2011. Boim. 18, Ne 2. C. 52-72.

WkauT B 30HE METaHOBOHM aHOMAaJMM Ha KOHTHHEHTAJIbHOM CKJIOHE SImoHckoro mops /
P. b. lakupos, A. B. Copoumnckas, A. B. Suayk, K. U. AkcenroB, A. A. KapaOros,
B. U. BoeHa, U. C. Ocemymiko, B. B. Kopouenues / Becthuk Kamuatckoii pernoHanbHOM
opranuzanuu ydeOHo-HayuHbli nentp. Cepust Hayku o 3emie. 2020. Ne 2 (46). C. 72-84.

IMpaktukym mo MuxpoOuonoruu /mog pex. H. C. Eropos. M. : U3n-so Mock. yH-Ta,
1976. 307 c.

M3ssectus MpkyTcKOro rocy1apcTBeHHOr0 yHUBEPCUTETA
Cepust «Hayku o 3emne». 2020. T. 33. C. 3343
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Energy Gradients Structure Microbial Communities Across Sediment Horizons in Deep
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Depth Distribution and Assembly of Sulfate-Reducing Microbial Communities in Marine
Sediments of Aarhus Bay / L. M. Jochum, X. Chen, M. A. Lever, A. Loy, B. B. Jorgensen,
A. Schramm, K. U. Kjeldsen // Applied and environmental microbiology. 2017. Vol. 83, N 23.
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Jilan S. Overview of the South China Sea circulation and its influence on the coastal
physical oceanography outside the Pearl River Estuary // Continental Shelf Research. 2004.
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Wu J.-M. A history of oil and gas exploration in the central and northern parts of the
South China Sea // Energy. 1985. Vol. 10, Ne 3—4. P. 413—419. https://doi.org/10.1016/0360-
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The Characteristics and Distribution of Indicator
Microorganisms in the Marine Sediments from the
South-China Sea

A. 1. Eskova, A. L. Ponomareva, A. A. Legkodimov, V. Yu. Kalgin,
R. B. Shakirov, A. I. Obzhirov
V.I. ll'ichev Pacific Oceanological Institute FEB RAS, Viadivostok, Russian Federation

Abstract. The South China Sea is a fairly well researched area. Areas of the continental shelf
have been studied to a lesser extent. They are characterized by places of gas, hydrocarbon
sources and oil and gas fields. The studies were carried out during the Russian-Vietnamese
geological and geophysical expedition of the POI FEB RAS during the 88th cruise of the R/V
“Akademik M.A. Lavrent’yev” (October 25 — December 08, 2019). The area of work included
about the Vietnamese water area of the South China Sea (the area of the Nam Con Son basin,
the area of the central Vietnamese shelf and slope (Fu Han basin), and the area of the sedimen-
tary basin of the Red River). Geological sampling of bottom sediments was carried out at sea
depths from 50 to 2400 m. We studied the distribution and abundance of methanotrophic, hy-
drocarbon-oxidizing and sulfate-reducing microorganisms in different horizons in core of bot-
tom sediments. The dependence of the distribution of indicator groups of microorganisms on
the sampling depth is considered. The studies carried out allowed us to conclude that there is a
high degree of correlation between the number of microorganisms and changes in the concen-
tration of methane in the core. The features of the growth of the studied groups of microorgan-
isms at different temperatures of cultivation are noted. It is shown that the possible participa-
tion of sulfate-reducing microorganisms in the formation of sulfide mineralization (hy-
drotroilite and marcasite) in the sediment.

Keywords: South-China Sea, marine sediments, methanotrophs, hydrocarbon-oxidizing, sul-
fat-reducing microorganisms, sulphide nodules.

For citation: Eskova A.L, Ponomareva A.L., Legkodimov A.A., Kalgin V.Yu., Shakirov R.B., Obzhirov A.IL
The Characteristics and Distribution of Indicator Microorganisms in the Marine Sediments from the South-China
Sea. The Bulletin of Irkutsk State University. Series Earth Sciences, 2020, vol.33, pp.33-43.
https://doi.org/10.26516/2073-3402.2020.33. (in Russian)
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