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APUPOIHBYE GEHOMEHI CUBIPITE

A1 KNEPKC, Mapk [le BATUCT, Hukonait TPAHWUH, Tamapa 3EMCKASA, Oner XJ1bICTOB

Hanegu, o6pa3oBaHHble 3 - » 2 Bce peaynbraThl, 0ny6nMKOBaHHbIE B 3TOW CTaTbe, ObIM MoSy4eHbl MEXAYHAPOAHOM KOMaHOOW YYeHbIX,
LUTOPMamMn B 3UMHWUIA NEPUOL, / ) __ paboTaBLUMX MO POCCUNCKO-6enbrunckomy npoekTy npu nogaepxke INTAS, CO PAH n PO®U (1998—2004 rr.).

B nposnvee Manbie OnbxoHckne PyKOBOHVITeJ'IVI NPOEKTOB:

Bopota. ®parmeHTbl Hanepen 5 B YfieH-KoppecnoHAeHT Benbrurickon KoponeBckor akageMmmm MOPCKMX Hayk, MOYeTHbIN npodeccop CO PAH
BHELLIHE OYEHb MOX0XW Ha ra3oBhbii e 91 Knepke (r. TepsiopeH, Benbrus);

ruppart. @oro O. XnbicToBa
L - =

An KIEPKC —

YJIEH-KOPPECMOHOEHT
Benbruickon Koponesckom
akafeMmnm MOPCKMX Hayk,
noyeTHbI Nnpodeccop CO PAH.
3aHumaeTcs nccnenoBaHnamMm

Ha o3epe bawvkan ¢ Hayana 90-x
ropoB. lop ero pykoBoACTBOM
BrepBble 6bINM 0TO6PaHLI 06pasLbl
NPUAOHHbIX ra3ornapaToB

B KOxHo-Balikanbckoi BnagnHe

KpVICTaJ'IbI ras3oBbIX rvuj,paTo
COCTOSAIT N3 MOJIEKYN rasa,
BMasiHHbIX B KApKac M3 MOJEKy
Bogbl. @oto O. XnbicToBa

npodheccop MOPCKON reonioruun, ceammMmeHTonorumn n reoguHammkm Mapk e batuct (r. eHT, Benbrus);
KaHaugaT 6UONOrMHYECKNX HayK, YHEHbIN CeKpeTapb U CTapLUNA HaY4HbI COTPYAHMK NnadopaTtopum
Mukpobuonorum JNiumHonorudeckoro nHctutyta CO PAH Tamapa MeaHosHa 3emckas (r. pkyTtck, Poccuns);
KaHOmpaT reorpadmyecknx Hayk, 3aBefyoLmin nabopatopmen rmgponorum n ruapousnkm
JInmHonornyeckoro nHctutyta CO PAH Hukonaw Mpuropbesud MpanuH (r. VipkyTtck, Poccus).

bavikan — ofgHO 13 caMbiX KPYrHbIX M r71y60KUX
03ep mupa — YHUKasrieH BO MHOMMX OTHOLLEHUSIX.
OH LLUMPOKO M3BECTEH YUCTOTOM CBOEV BOAbI

M 3HAEMUYHOU ¢hriopoi v ¢hayHou. Ho aTo eLye
U €UHCTBEHHbIV MPECHOBOAHbLIV BOJOEM

Ha nnaHeTe, rge HavigeHbl ra3oBble rygparsl.

METAH B «KJIETKE»

Ha HenocBsieHHblii B3IJISL, 24306ble 2UOPamot IPEACTABAAIOT COO0N 00bIYHbIE
IPsI3HOBAThIe KOMOYKHM Jibgia. Ha camMoM fiesie aTo YHUKaIbHAsT TBEP/ast CMeCh
rasa ¥ BOJIbl, B KOTOPOI MOJIEKYJIbI Ta3a «BIIAsTHbI» B KAPKAC U3 MOJIEKYJI BOJIBL.
[Tpu sTOM OOBEMHOE cofepsKaHue raza MokeT gocturath 150—180 exunuir
Ha eZIMHUILY oObeMa TuapaTal

B npupoe razoruaparst 06pasyroTcest B riryGOKOBOAHbIX OCAIKAX MOPEi 1 OKe-
AHOB ¥ B paiiOHAX BEUHOI MEP3JIOTHI — TTABHBIM 00Pa30M 13 YTJIeBOIOPOIHBIX
rasoB, yaiiie Bcero Metana. [IpucyTeTBre rasoruapaToB B BEUHON Mep31oTe GbII0
[IPECKA3AHO [0 JAHHBIM KAPOTaKa CKBAKUH U 3aT€M OOHAPYKEHO BO MHOIUX
apkTudecknx paiionax Asum, CeBeproit AMepuku u EBpoTbI, T/e Mep3Jibie
MOPOIBI PACTIPOCTPAHSIOTCS Ha TIybuHy 6osee 250 MeTpos. [Togasisioniee ke
GOJIBIIMHCTBO CKOIICHUH Ta30THPATOB HAXOAUTCS B IJIyOOKOBOIHBIX aKBATO-
PUSAX MOpeti 1 0OKeaHOB, BOCHOBHOM Ha KOHTHHEHTATBLHBIX CKIIOHAX U TIO/TBOTHBIX
MOJTHSTUSIX, B YCJIOBUSIX BBICOKOTO JIABJICHUS 1 HUBKUX TEMIIEPATypP.

TazoruzpaThl 06pasyoTCs B KOHCOMMANPOBAHHBIX M PHIXJIBIX OCA/IKaX B IPeIe-
JIaX 30HBI, T7Ie OHU MOTYT HAXOJUTHCS B COCTOSHUN TEPMOIMTHAMUYECKOH yCTOM-
YUBOCTH. DTO TaK HaszbiBaeMas 30na cmabuivrocmu uopamos (3CI), kotopast
B MOPCKHX JIOHHBIX OTJIOKEHUSX HA CPEIHUX U HU3KUX IMHUPOTAX MPOCTIEKU-
BaeTcs Ha ToryOmHax cBbitre 500 M, a Ha BHICOKUX MIUPOTaX — HAYMHAS C TUIY-
6uHbI 0K0J10 200 M WK TIy63Ke, B 3aBUCKIMOCTH OT MECTHBIX TEMIIEPATyPHBIX
YCJIOBU.

B paiionax Beunoit MmepssioTsl Assicku, Kananaer m Poccun tuparsl MeTana
(hOpMUPYIOTCS TIPH HEBBICOKOM JIaBJIEHUM ¥ HU3KUX TeMIIepaTypax, o6pasyst
CJIOJKHbIE KPUOTEHHbIe 00Pa30BaHUsI U3 OOBIYHOTO JIbIa 1 COOCTBEHHO TUPATOB.
3oHa cTabUIBHOCTH JIb/IA B ATUX PaifoHaX HAUMHAETCST HETIOCPEACTBEHHO OT T10-
BepxHocT 3emin (okouso 0 °C). 3oHa ke cTabUIBHOCTH THAPATOB HAXOIAUTCS
HIDKE: BEPXHSIS ee IPAHUIA OIIPEe/IeJISIETCsI CPe/IHEN TeMIIepaTypoil TOBEPXHOCTH,
BHEITHUM JIaBJIEHUEM U TeMIIePaTyPHBIM TPaNeHTOM, HIDKHSS — OITyCKaeTCs
HIZKE TPAHUITBI 30HBI CTAOMIBHOCTH JIbIA.
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Ownarpamma PT-ycrnoBui 30HbI CTabubHOCTU Fra3oBbixX rmapartoB. [asorngparts!
o6pasyloTcs B ocagkax B npegenax 30Hbl, FAe OHU MOryT HAaXOAUTHLCS B COCTOSHUM
TEPMOANHAMMNYECKOM YCTONYMBOCTU, — 30HbI CTabunbHocTy rugpatos (3CIN)

HAKABAHUWE NIV BJIAFO?

WuTepec Kk MpUPOIHBIM TUAPATAM MeTaHa B MOCJeIHee BPEMs 3HAUYNTETbHO
BO3DPOC B CBSI3U C MCCICAOBAHUAMU B 00JIaCTH KJIMMaTa W MPUPOIHOI CPeIbl,
a Tak’Ke 110 PSIY 9KOHOMUYECKUX TIPUIHH.

Bo-niepBbIx, rupathl, coiepsKaiiie OrpoMHbIe KOJUIECTBA METAHA, STBISIOTCS
HCTOYHMKOM TaK Ha3bIBAEMOI'0 <IIAPHUKOBOI0» Ta3a, CIIOCOOHOIO BI3BATH II0-
GaJIbHble U3MEHEH M IIPUPOAHON cpenbl 1 Knmara. Ke a3aTb, a(pdexTuBs-
HOCTbH MeTaHa KaK MapHUKOBOTO Taza B 21 pa3 mpesbimiaeT 3pHeKTUBHOCTD
yriekucyoro razal [TockobKy ra3oruipaThl CyIIeCcTBYIOT Ha TpaHuIle (ha30Boi
YCTOWYUBOCTH, TO JasKe HE3HAUNTEIbHbIE UBMEHEHUSI TEMIIEPATYPBI U IaBJICHUS
BEJYT K UX HEOOPAaTMMOMY Pa3pyIIEHUIO ¢ BbIeJeHneM MeTaHa. BbiaeneHue
GOJIBIIOr0 KOJIMYECTBA MeTaHa MOKET YCKOPHUTD II00aJIbHOE TOTEIIEHIE B JIe-
CSITh U JIA’KE B CTO Pas, YTO, B CBOIO OYePe/ib, BBI3OBET laJibHelillIee PasJiosKeH e
MPUPOIHBIX THPATOB. [TossipHbIe 1 TpUTIOJspHBIE palioHbl CeBepHOTO MOTyIIIa-
pus, TIe COCPEAOTOUEHBI OOJIbIINE 3aMachl Ta30rMAPATOB, ABJIAIOTCS, TAKIM
06pasoM, 30HAMHU MOBBIIIEHHOTO SKOJOTHYECKOTO PUCKA.

Ho»atone €ANHCTBEHHAA OTIaCHOCTD, KOTOPasA MOKET UCXOJUTD OT ra30ruipa-
TOB. ﬂeCTa6nmrsamm ra3orn/ipaTtoB Ha KOHTHUHEHTAJIbHBIX CKJIOHAX, CIIPO-
BOIIMPOBaHHAasA U3MEHCHUAMU TEMIIEPATYPbI IIPUJOHHBIX BOJ WJIN TIa/ICHUEM
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lMopasnstoLiee 60/1bLLUNHCTBO
CKOI/IeHWV ra3orugpartoB 6b1710
HavigeHo B riy60KOBOAHbIX
aKBaTopUsIX BHYTPEHHUX

1 OKpaunHHbIX MOPEW, B YCr10BUSIX
BbICOKOIrO AaBIEHNST U HU3KUX
Temneparyp

“B aHrnos3bI4HOIl nuTeparype

TaKue rpaHunLpbl HasbiBatoTca Bottom
Simulating Reflectors (BSR), 6ykansHo
«0TpaXKatoLLyMe rpaHuLbl, MOBTOPSAOLLINE
penbed AHa». ITOT TePMIUH 3aKpenuics
Iy PYCCKIX F€0JI0roB 1 reotn3mnkos,
OHW Npeano4YnTatoT TaK N TOBOPUTL:
«rpaHuua BSR». — lpum. nep.
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YPOBHSI MOPsI, MOJKET CTATh TPUIHHON
MMOABOAHBIX omoJisHen. [locmenmne,
B CBOIO OY€pe/lb, MOTYT BBI3BATH ITy-
HAMU U KatacTpohUIecKoe 3aTorie-
HUe TIPUOPEKHBIX PaiioHOB. M XOTs
IIPOIIECC BOBHUKHOBEHUSI TIOBOIHBIX
OIIOJI3HEH I10J] BAUSHUEM Ta30TH]L-
paTOB TOHAT ellle He /10 KOHIa, OHH,
TeM He MeHee, [IPEACTaBILIOT OO0
HUCTOYHUK Ie0JIOTUUECKOM OITAaCHOCTH
B MOPSIX W OKEeaHax.

Ho B 11060M z1€71€ €CTh 1 CBOU CBET-
Jible CTOPOHBI. Besib MeTaH sIBJsieTcs
MCTOYHUKOM OPTaHWUYECKOTO yTJie-
pozia, a ero obInee PacueTHOE KOJIM-
YEeCTBO B BUJIE B TUIPATA MIPEBBIIIAET
1091 — GosbIIe, YeM BO BCeX 3asIesKax
MJIAHETHI BMecTe B3ATHIX. [loaTomy
ra3oru/ipaThl PACCMATPUBAIOTCS KaK
BO3MO>KHDBIH aIbTePHATUBHBIN UCTOY-
HUK 9HEPTETHYECKOTO ChIPhSI, TOTEH-
MUaJbHOE TOIMBO Oymymiero. [1pu-
YeM caMoro OJIMKaiIero Oymymero,
YTO MPE/IO0JaraeT MPOMBIIIIEHHOE
OCBOEHIE 3aM1aCOB Ta30BBIX TUPATOB
B MUpPOBOM OKeaHe ysKe B CJIeAYIOIINe
JIECSTUIETHUS.

®Dakenbl NPUPOJHOIro rasa,
CKOMMBLLIEroCcs Noao JibAoM 03epa

B pavioHe aBaHOenbTbl peku CeneHru.
®oro O. XnbicToBa
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ParioHbl paC‘-IeTHOVI MOLLIHOCTU CJloA 0CaKoB, BOSMOXHO,
cofepxallmx ra3oBble rmgpatbl B aKkBaTopun 03. Bavikan

BAVIKAJIbCKWE OTKPbITUS

B nociennue gecsatuieTyst CKOIJIEHUS Ta30BbIX THIPATOB
Hai/IeHBl BO MHOTHUX yTOJAKaX MupoBoro okeana. JTo
He MOTJIO He TIPUBJIEYh BHUMAHUSI F€0JIOTOB U Te0(PUBIKOB,
M3YYAIOINX JIOHHbBIE OCA/IKU TIPECHOBOIHOTO «OKeaHay baii-
kaJ1. Kak yske TOBOPHUIIOCK, LIS 00pa30BaHust Ta30TUAPATOB
BJIOHHBIX OTJIOJKEHHSIX BOZIOEMOB TPEOYIOTCS OTIPEIe/ICHHBIE
yeaoBust. Ocaikul IOJBKHBI COIEPIKATH JOCTATOYHOE KOJIH-
YECTBO ra3a v BOJIbl, a [JIABHOE — HAXOUTHCS MO OOJIBIINM
JIaBJICHUEM W TP HU3KOI TEMIIEPATYPE, T. €. TPU TIyOuHe
ozl esbite 500 mim gaske 700-800 M. Mmenno takue
JIOBVIST XapaKTEPHBI /7151 TTyOOKOBOHBIX paitoHoB Baiikasra.
IIpu aTOM KOHIIEHTpAIIMK MeTaHa JOJIKHBI ObITh 0COOEHHO
BBICOKM B MECTaX BIAACHUSA PEK, B YACTHOCTHU, BOIU3H
nensTsl CeenTH. JTO CBA3aHO € TEM, UTO MPUTOKA 03epa
HeCyT ¢ co60i GOJIBIIOE KOJNYECTBO OPTAHUYECKOTO BElIle-
CTBa, KOTOPOE OCAKIAETCS Ha JIHE U B IOHHBIX OTJIOKEHUSIX
npeobpasyeTcs B METaH.

KocBenHble TpU3HAKKU NPUCYTCTBUS Ia30rUIPaTOB
B 0Ca/IKaX MOKHO OOHAPYKUTD IO IAHHBIM HENTPEPBIBHOTO
cericMOTIPOUINPOBAHIS METOJIOM OTPAKEHHBIX BOJIH. [To-

OCaJIKU, CojiepsKalie Ta30TU/IPaThl, OTJUYAIOTCS
1o (U3MYECKUM CBOWMCTBAM OT HUIKEJIEKAIUX CJIOEB, HA
npoduiie BO3HUKAET KaKyIIascsa oTpaskaionias TPaHuIa,
COOTBETCTBYIOIIAs 110 (hOpMe KOHTYPaM TOBEPXHOCTU nma’.

Ha baiikane Takue rpaHuIlbl, OTOXKIECTBISIEMbIE
¢ HUJKHEH TpaHuilell Ta30TUIPaTHOTO CJIOS, BIIEPBBIE
3ameTust A. [obMIIITOK BO BpeMsi POCCUIICKO-aMepUKaH-
CKHUX CEeICMUYECKUX MCCJICLOBAHUI 0CAZOYHOI0 HAIIOJI-
nenns baiikaabckoit Bmaamabl (1989—1992 rr.). Ot
IPaHUIbI, BbISABICHHBIEC U IIPOCAEKEHHbIE HAa OOJIbILOI
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puneraro 03€epHb OT/I0B

EPHb 2 OoKa3aHbl pa3fioMb
OPHb 0poj 1 0CaaKOB, 3BE3[004KO
EeCTO Haxo[ as3orngpaTtos

pn 6ype B 199 BDP-9

a Bpe3Ke

curoneToBble poch

fa) 04 fa) O be g0
BET/10-)KEJTh BETOM 0603HA4YEHA
oLjanb Cbe 6 b OKaTopo

- COHOrpaMMa NIOKATOPA BOKOBOrD 063004 '/ Ob OXHbivi bavika
~ CERCMONPORUIL B pen B
o TOYKH MIMBPEHUA TENNDBOFO NOTOKE

(# cksaxuua 97 r. npoexTa «bafxan-Gypeues)

Moconsckmi

TIJIOTIA TN K CeBEPY U K TOTY OT JICJTBTHI
Cenerrut, GbLIN TIEPBBIME CBU/ICTEb-
CTBaMU [IPUCYTCTBUSI FA30TUIPATOB HA
Baiikane. A 8 1997 rony B 6ypoBom
KepHe B Xo/1e paboT 1o poekTy «baii-
kan-bypenne» (1mog pyKoBOJICTBOM
akaseMnka M. U. Kyspmuna, 1upek-
Topa VIpKyTCKOrO MHCTUTYTa reoXu-
muu CO PAH) b o6HAPYIKEHbI
camu KpucTasbl. O6pasiibl ObLIN
noaHATHl ¢ Tryoun 120 1 160 M o
MIOBEPXHOCTHIO /{HA. ITO OTKPLITHE
OKOHYATEJILHO TTOITBEPINIIO, YTO TOH-
Hble oTJI0XKeHus1 bBalikana neiicTBu-
TeJIHHO COJICPIKAT Ta30BbIe THAPATHI.

[ekabpb « 2004 « No 2 (3)

U3 BEJIbI VI | CAHKT-METEPEYPIA — HA BAVIKAT

Buumanve nccenosareniei 6alKalbCKIX JOHHBIX OCAJIKOB MPUBJIEKIA HEOOBIU-
Hast popma rpanuiisl 3CIL. Yike A. ToabMIITOK 3aMeTHII, YTO Ha CEHCMUYECKUX
npodUIIsIX OHa, TPOTUB OOBIKHOBEHUS, HE IOBTOPSIET B TOYHOCTH pesibeda JHa.
['pannita nMesa HePOBHYIO (GPOPMY 1 MECTAMHU MTPEPHIBATACH BOIM3U PA3IOMOB.
[oIBMITITOK TTPEITOIOKILI, UTO B ATUX MECTAX YCTOIWYNBOCTH MMIPATOB HAPYIIIE-
HAa, TAa30TU/IPATHBIH CJI0i TTPEPhIBAETCS M METAH MPOPbIBAETCS HAa MOBEPXHOCTD
ITHA o3epa.

Y1o6bl MOJYINTH TOUHOE U300paKeHNe pesbeda IHa, KOJIEKTUBOM POCCH-
CKUX 1 OEJTBTUHACKIX YUEHBIX OBLITO PENTEHO TPOBECTHU CEHCMOTTPOMIIHPOBAHIE
JOHHBIX OTI0KEHUT ¢ BLICOKIM ITPOCTPAHCTBEHHBIM Pa3peIieHeM B COUYeTaHIHT
¢ oKaiueii 6okoBoro 063opa. Ilpoext 6611 podunHancuposat porgom INTAS,
A 9KCIENIINIO TToJT PyKOBOICTBOM TTpoeccopa Mapka /le batucra (ynusepcurer
r. Terra) opranmzosan Jlumnonornuecknii nnctutytT CO PAH (r. pkyTck).

Jlerom 1999 rosa 6w nosrydensl aerasnbhbie paspesbl 3CI B HOxkHo-Baii-
KaJIbCKO KOTJIOBIHE 10KHee /1esIbThl CesleHTH, Ha KOTOPBIX XOPOIIIO BU/IHBI yJa-
CTKM HApYIIEHHOTO CJIOS Ta30TH/IPATOB 1 BEPTUKAJIbHBIE KAHAJIBI, ITO KOTOPBIM
ra3 IMo/IHUMAETCs BIOJIb PAa3JIOMOB K [TOBepXHOCTHU HA. Ha cHUMKe, cieslaHHOM
€ TIOMOIIIBIO JIOKaTopa G0KOBOro 0630pa crenmanuctamu ns BHU okeanonorum
(r. Cankr-IletepOypr), BUIHA IETIOYKA TA30BBIETSIONINX CTPYKTYP, OU€Hb IO~
XOKHMX Ha TPsI3€Bble BYJTKAHIMKU. ITa IIEMI0YKA, OKOJIO 2 KM NIMPUHOI, TTHETCS
BJIOJIb 30HBI Pa3JIOMOB, T/Ie TJTyOrHa Bojb gocTuraer 1350 MeTpos.
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d30Bb DaKeJsJioB ol alo 2 O OHa. PoTo Da d

' psiseBble BysikaHbl Mo popme
OYeHb HaroOMUHaKT OObIYHbIE.

K. Ho, 4T06bI y6EeaUTHCS B 3TOM,
HY>)KHO 3anacTuch crieynasibHbIM
060py[AOBaHNEM UITN OMYCTUTLCS
rnof BoAy. BeibpacbiBasi cTpyu
XXUAKOCTU U ra3a BbICOTOM
[0 25 MeTpoB, OHU MPosIBJISIOT
cebs1 Ha MOBEPXHOCTY BOAbI /INLLb
Ji0narLMMUCS My3bipbKaMy rasa

CewicmoakycTmyeckuin paspes KOxHo-bankanbckon
KOTJI0BWHbI, HA KOTOPOM BUOHO HapYyLUEHHOe
CTpoeHwue rpanuLbl BSR, ¢ NpunogHaTIMM yHacTkamu
1 paspbiBamu. Bonee fetanbHO nokasaHbl o4aru
pasrpy3ku rasa B paloHe «rpsiseBblX BYJIKaHOB»
Crapbin 1 MantoTtka (npoekt INTAS, RSMG (Mapk
e bartucr))

«ASVIPOBKA» 13 BYJIKAHOB

IpsizeBbie ByJIKAHBI — 3TO JOHHbBIE CTPYKTYPbI, HAIOMUHAIOIIKE 110 hopme
00brutbie ByIKaHbl. OHU MOSIBJISIIOTCS, KOTIa BOJIA, a3 U WJI BBITATKUBAIOTCS U3
HIDKeJIEKANUX CI0EB Ha TIOBEPXHOCTD JIHA MOPST IO/ IECTBUEM HATIPSIKEHUST,
HAKOIJIEHHOTO Ha riyOuHe. Bo BpeMst u3Bep:KeHUH 1 1axke B IePUOJT 3aTUIIbs
TaKue rPsI3eBbIe BYJIKAHbBI BHIOPACHIBAIOT OOJIBIIINE KOJMYECTBA JKUAKOCTH U Ta-
3a. VIX MOJKHO 9acTO yBUJIETh B TEKTOHWMYECKU aKTUBHBIX PaifoHaX UJTU B 30HAX
OBICTPOTO OCAAKOHAKOTIIIEHUS. [PS3EBBIX BYJIKAHOB 0COOEHHO MHOTO B UepHOM
n Kacrimiickom MOpsIX.

Ha conorpammax GaiikaJIbCKUX TPSA3EBBIX BYJKAHOB BUAHBI CTPYH IJIMHOI
OKOJIO 25 M, HallpaBJIEHHbIE OT MCTOUHUKOB rasa. XUMUYECKIIl aHaIU3 BOJbI
JIENICTBUTETLHO TMTOKA3aJI TIOBBITIIEHHOE COZIEPKAaHNe MeTaHa B 9TUX CTPYSIX. ITO
OTKPBITHE 0YaTOB Pa3TPy3KM ra3a Ha jiHe baiikasa mo3BoJIUI0 TPEON0KITh,
YTO BHYTPHU I'PSI3EBBIX BYJKAHOB MOTYT HAXOUThCSI IIPUIIOBEPXHOCTHBIE FA30TUI-
paThbl, Kak, HarpuMep, B YepHoM Mope.

"a3oBbIvi rmgpat metaHa KOxxHom
KOTNoBuWHbI Bavikana. ®oro A. Eroposa

S;GSGW

- .'} x4
Ocbins ¥ NOAHOXHA
Moconscxoro

Ha coHorpammax, nony4eHHbIX

C NOMOLLIbIO SlIoKaTopa 60KOBOro 063opa,
BWIHbI YETbIPE KPYMHbIX MOOHATUS. &
BatnmeTpus aTUX YeTbIpEX YHaCTKOB, &
Has3BaHHbIX ManeHbkuin, BonbLuoin, g
Crapbii 1 ManioTka, geTansHo
vccnegoBaHa MeTogoM fy4eBoro
3XOMOTMPOBaHUSA. OTW NOJHATUS,
ABNSAOLLMECH PA3EBLIMU ByfiKaHaMu,
VIMEIOT HEMpaBubHY0 opmMy

v gocturaiot 800 M B nonepeyvHuke

1 200 MeTpOB — B BbICOTY (MPOEKT

InasHbii
pasnom

INTAS, TexHn4eckuii UICnonHuTeNb — Ceoi ! Bonpuwoii
rpynna Sonic, BHW okeaHonoruu, P = - BTOPOCTENEHHHBI
CaHkT-MeTep6ypr) et "5z, pasnom
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CaMo Ha3BaHUE <«IPUIOBEPXHOCTHBIE TA30TUIPATHI»
TIPEITOIAaraeT, YTO OHU HAXOSATCS B CAMBIX BEDXHIX CJIOSIX
JIOHHBIX OTJIOKeHN. [T0aTOMY 06Pa3IIbI 7St HCCAET0BAHMIT
OBLIH OAHSATHI TPYHTOBBIMU TPYOKaMU HETIOCPEACTBEHHO
HaJl BBIXOJaMM Ta3a. DT MecTa ObLIN 3apaHee OIpejerie-
HbI GJIaroapst MpeBapuTeIbHOMY 0TOOPY TIPO6 €O JIbaa
BO BpeMmsi 3uMHelt axcneauituu 2000 roga mom pyKoBoJI-
ctBoM . Kiepkca, opranuszoBannoit JIMMHOJIOTHIECKAM
uHcturyTomM CO PAH.

W3 opHOTO TPSA3€BOTO ByJKaHa, ¢ ryouHsl oT 15 10
40 cM HWKe [HA, YAATOCh U3BJIE€YDh CJIOW Ta30THAPATOB
MomrHOCTho 10 cM, cocTosIMIA U3 KPYITHBIX KPUCTAJIOB
pasmepom 110 7 cM. O4eBUIHO, YTO MEJIKUE KPUCTATTUKA
ra30THIPATOB COEPKATUCH B KEPHE U IPYTUX MECTAX, CYST
10 CTPOEHUIO OCA/IOYHOM TOJIIIN U IPYTUM [TOKa3aTeJIsIM.
OHako OHU, K COKATIEHUIO, PAa3PYIIMJINC BO BPEMS MOIbe-
Ma KOJIOHOK Ha MTOBEPXHOCTb.

Jlonnble oT0xeHns Baiikaja mpeacTaBisior co0oii yepe-
JIYTOIITUECS CJIOW TJIUH U TEMHO-CEPOTO MJIa, HACHIIEHHOTO
OCTaTKaMHM AUATOMOBBIX Bogopoceir. OOHapyKUIOCh, 4TO
JIMATOMOBBIE CJIOW BOJIM3Y TPSI3EBBIX BYJIKAHOB COMEPIKAT
BH/IbI, BBIMEPIIUE MOYTH 3 MJIH JIeT Hazal. B oObIaHOi

0CJIE/I0BATENBHOCTH OCA/[OYHBIX CJI0EB TOPH30HT, COIEPIKa-
M 9TH BOAOPOCIIH, JOJIKEH HAXOAUTHCS HA TIIyOuHE
0k0:10 300 MeTpoB. Ho, Kak 970 0GBIYHO OBIBAET B IPSI3EBHIX
ByJIKaHaX, (ionzbl, 06pasyIoNuecs: Ha Takoii riyOuHe,

MOJHUMAIOTCSI K MIOBEPXHOCTU U BO BPEMS M3BEP:KEHUI
BBIHOCSIT OCAJIOUHBIN MaTepras HaBepX. HeyiuBuTeNbHO,
4TO ¥ IIyOGOKO 3aXOPOHEHHbIE IHATOMOBBIE BOIOPOCIIH
GBIV TIOAHATHI K MOBEPXHOCTH IO KaHAJIaM BYJIKaHOB.

'mopoakycTnyeckas cbemka ra3oBbix hakesioB BbI6pOCOB
MeTaHa B BOAHYH TOJLLY M3 0CafKoB 03. barikan.
Oxonotorpamma H. MpaHuHa

TakuM MoSTUHECKUM TePMUHOM —
@JIIon bl (ot nar. fluidus —
«TEKYYUIi») — reosiorv Has3biBaroT
XuaKkue v ra3oobpasHbie
J1erKornoABuXHbIE KOMITOHEHTbI
marmb| Wi YAPKYanpyroLme

B 3€MHbIX rJ1y6MHAaX HaCbILLEHHbIE
rasamu pacTBopb|

METAH U KAYECTBO BAVIKAJIbCKOW BOb!

Korza 6110 06HapysKeHO, UTO U3 IOHHBIX OCAAKOB YEPE3
MO/IBOISAIITE KaHAJBI B BOy baifkaia mocTynaeT MeTaH,
BO3HUK BOIPOC: KaK MeTaH BJIKSIET Ha KauecTBO OaliKaiIb-
CKOW BOJIbI U CTPOEHHE BOXHOM TOJIIIIH?

N3yuennem aToro Borpoca akTHBHO 3aHSIUCH B TIOCTIE]]-
Hue rogel. Ha jiHe BOIM31 MCTOYHUKOB rasa ObLIO OTMEYEHO
JIMIIb HEOOJIBIIOE IOBBINIEHHE COAEP/KAHUA METaHa, a
HanboJiee BBICOKME KOHIIEHTPALUK OOHAPYKUJIKMCH B BEPX-
Hux 25—50 M Bozbl. BBISICHIIOCH, YTO METaH M3 JOHHBIX
0YaroB pasrpy3KU OKa3bIBAET rOpPa3/l0 MEHbIIee BIUSHIE
Ha XUMUYECKUI COCTaB BOJbI, YeM METaH M3 TOBEPXHO-
CTHBIX UICTOYHUKOB. Pactipesesienre MeTana 1o IIo1ajim
B [TOBEPXHOCTHBIX BOJ[AX HATJISIZIHO CBU/IETEJILCTBYET O CBSI-
31 €T0 TIOCTYTIJIEHNS C PEYHBIM CTOKOM.

C npyroit CTOPOHBI, TaHHbIE MHOTOJIETHUX HCCJIE0-
BaHWW BEPTHKAJBHOTO paclpejneneHus GU3NIECKUX
CBOMCTB BOJIBI YKa3bIBAIOT HA CYIIECTBOBAHNE aHOMAJIb-
HOTO cJIost TIyOuHHBIX BoJ B IOskHO-Baitkaabckoil KoT-
JIOBUHE, TEMIIEPATyPa B KOTOPOM BO3PACTAET C TIyOUHOIA.
B 1po6ax BObI M3 9TOTO CJI0sI MHOTA 0OHAPYKHUBAIOTCS
MTOBBITIIEHHBIE KOHTIEHTPAI[MN MeTaHa U peske — HEMHOTO

Bo Bpemsi nepoBov aKcneamumm ¢ UCNosib30BaHNEM
crneuyansHon neéenku 6bin 0TO6paHbl 06pasLbl
NPUNOBEPXHOCTHbIX razormgpatoB. ®oTo H. MpaHuHa

CHIDKEHHbBIE KOHI[EHTPAIIUN KHUCJI0-
pona. [Ipoucxoskmenne aHOMaJIbLHOTO
CJI0s1 CBSI3BIBAIOT C TIEpEMENTMBAHIEM
BOJIbI TI0/i BO3JEUCTBUEM Pa3TPy3KU
MeTaHa U3 JOHHBIX UCTOYHUKOB. Ta-
KM 06Pa3oM, MEeTaH, CYILECTBEHHO He
MeHs XUMUYEeCKU cocTas Oaitkaiib-
CKOI1 BOJIbI, TEM HE MeHee, OKa3biBaeT
BJIMSTHUE HA CTPOEHUE BOHOM TOJITIIH.

Jletanbhbie ncceoBanus pesbeda
JTHA 03€pa U CTPOEHHS 0CAIOTHOT TOJ-
Y PA3JIUMYHBIMU JTUCTAHITMOHHBIMU
MeTO/IaMU TIPOJI0JIKAIOTCS. BhistBiis-
I0OTCSI BCe HOBbIE BBIXOJIbI METaHa,
JIPYTHEe y4aCTKHU HapYIIEeHUsT Fra30TH -
PATHOTO CJIOST ¥ OYaru Pas3rpy3Ku Me-
TaHa IIOMUMO TeX, 4TO ObLIY Hali/IeHbI
B IOxHo0#1 KotoBUHe. BoisgcHMIOCH,
YTO THUAPATHl METaHa COAEPIKATCS
B BEPXHEM CJIOE OCAAKOB Ha OOIINp-
sbIx motmasx Cpennero n KOsxHOTO
barikana. Ocraercs, ogHako, OAUH
BAKHBIN BOTIPOC: TTOUEMY CJIOI Ta30-
rugpatoB B Baiikane necrabusien?
[Touemy meTan Tam rpocadyuBaeTcst
Ha MOBEPXHOCTD IHA, B TO BPeMs Kak
B MOPSIX U OKeaHaX ra3oTHIpaTHHII
CJIOi, KaK MPaBUJIO, YCTOMYNB?

BAVIKAJT — YHUKAJIEH BO BCEM

[IpearnosnoxuTeabHO CyllecTByeT He-
CKOJIbKO TIPUYUH HecTabuAbHOCTH
razoruaparoB. ITo — GLICTPOE Ha-
KOILJIEHHE OC/IOYHOM TOJIIIH, TEKTO-
HUYECKOe MOJHITHE 3¢ MHON KOPBI,
MUrpanus GIionI0B, TOKATbHOE Pac-
TsKeHUe KOPBI, OII0JI3HEBbIE SIBJICHMUS.
Hanpumep, xorzpa ocajouHas ToJa
OBICTPO HapacTaeT, MOAONIBA 30HBI
CTabGUIIBHOCTH THUAPATOB CMETIAETCS
BBEpX, a Ta30TUIPAThl B HUYKHEN YacTh
cJo4 pazpyniaiorcs. B pesyssrate mpo-
HUCXOMUT HAKOTJIEHNE CBOOOIHOTO
rasa.

Pation nenwrer CeleHTH — y4acToOK
€aMoro 3HaUMTeJbHOT'O TIOCTYIIIeHUS
TBepIoro cToka Ha baiikasie u, cooTBet-
CTBEHHO, CAaMOTO OBICTPOTO HAKOTILIE-
HUA ocaakoB. Korna aktuBusupyercs

HAYKA u3 nepsbIx pyk https://scth.ru/papers/gazogidraty-presnovodnogo-quot-okeana-quot/
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Uctopusa nayvyeHus BoixogoB rasa  &.

Ha Bavikane Hac4nTbIBaeT OKOJI0 oneRoft.
&l nonyTopacta net. Beixogbl rasa

B bavikane otme4anu yxe repsble

| 106bIBaBLUNE TaM MyTeLLIECTBEHHUKY.
B 1868 rogy nsnsi usy4eHus siBrieHus
Oblna opraHn3oBaHa crieymasbHasi
aKcrneanums.

B Hayane XX Beka akagemuk

| B. O6pyuyeB nucan: «ELye 3agonro

| 4O MOJIHOro B3/1aMbIBaHUS NibAa

, “ nosiBnsitoTCs Ha bavikane rosbie
MecTa, HOCALME Y MECTHbIX XUTenneu
XapaKTepHoe Ha3BaHWe rponapuH

1 06pas3yroLMecs, o X MHEHUIO,
BC/IeACTBME AEUCTBUS TEM/IbIX
noABOAHbIX KITOYEH ... ceryac Xxe
rocrie roKpbITUsI 03epa Jib4oM, Korga
Jieq eLe 04eHb TOHOK, Ha MecTax
OyAyLymx nponapuH Moo Jbgom
cobuparoTcsi 607IbLLINE 1Y3bIpU }
Bo3gyxa (rasa).

[eka6pb « 2004 « No 2 (3)



90

OJINH U3 Pa3jIOMOB, JOCTUTAIOTINX OCHOBAHWS 30HBI CTa-
OGUIBHOCTH Ta30THIPATOB, TO OCATOUHAS «TIPOOKa» Hajl
06JIACTBIO CKOTIEHUS KUIKOCTH ¥ Ta3a MOKET CMECTUTHCST
HUKe Tpauutilbl BSR u Quionibi MOTyT yCTpPEMUTHCS
BBEPX T10 PA3JIOMY K IMTOBEPXHOCTH [iHA. Terrbie hIIionpl,
MOTHUMAIOIINECST U3-T10l HUYKHEN MPaHUIIbl 30HbI CTAOWIIb-
HOCTHU THPATOB, HAPYIIAIOT UX YCTONYUBOCTD, U TPAHUIIA
B pe3yJibTare IepeMeIaeTcst Ha MEHbIYIO TIyOuHY.
JIBuzkeHme (hrron0B 110 KaHaIaM Pa3JjioMOB, TaK JKe Kak
¥ WX HarpaBJieHHAsh MUTPAIlMsl, XapaKTepHast st o0cTa-
HOBOK C/KaTHsI, OKa3bIBaET IECTAOMIM3UPYIOTIee BIUSHIE
Ha Ta30Tu/paThl. XOTs B 11eJIOM B ballkabCKoii BIlaluHe
npeobaasaeT HaNpsKeHNe PACTSKEHMs, Ha JTOKAJIbHBIX
ydacTKaxX UMEIOTCS TPU3HAKU CKATHUS OCAOYHON TOJI-
M. ITO MOKET TIPUBOJKTD K JAETHAPATAIIMK C BHICBOOO-
JKIEHeM BOJbI U (DOPMUPOBAHUIO (hJIIOMTHBIX TTOTOKOB.
B ycioBusix 65ICTPOTO 0CAIKOHAKOIIEHHUST B PaiiOHE [eTh-
Tbi CesteHru IIIOUIBI IBUKYTCS. B HAIIPABJICHUY MUHU-
MaJIBHOTO C;KaTHS U HAKATLIUBAIOTCS MO TTOJIOTITBOT 30HBI
cTabMIbHOCTH THAPATOB. HIKHSIS TpaHMIIa CTaOMIBHOCTH
Guraroaps 1€fCTBIIO GoJiee BHICOKOI TeMIIepaTy pbl CMellia-
eTcs KBepxy. B KoHIle KOHTIOB B Hell TIOSBILIOTCS HAPYTITEH-
HbIe yJacTKH. B pesysbraTe MeTaHcomepsKaiue hIIon/Ibl
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B 3vMHee Bpemsi Ny3blpbKK rasa,
BbIOENSoLLEerocs Hag JOHHbIMMY
MCTOYHUKaMW, BMep3aloT B fef.
®oT1o H. 'paHuHa

CKorisieHusi MeTaHa,

3anaceHHoro B Buze rupparos,
HeCyT YesioBe4ecTBy

Yrpo3y KnMMaTn4ecKmux

U reosiorn4eckmx Katactpog.
Ho oHu e — noTeHLmanbHbIv
3HEePreTUHeCcKni UCTOYHUK
4na 6yayLiero YesoBe4ecTsa

MOIHUMATOTCS TI0 PA3oMaM B TEKTOHUYECKU-aKTUBHOM
paiione Baiikasia v BEIXO/ST HA TIOBEPXHOCTH JIHA 03€Pa.

ITa HeOObIYHAS TTOCIIEN0BATENBHOCTD TIPOIECCOB, MTPU
KOTOPOI MeTaH HaKallJuBaeTcs B (hOpMe THAPATOB U BHI-
CBOOOIK/IAETCS ITPU HAPYIIIEHUHN UX YCTOWINBOCTH ¢ 06pa3o-
BaHUEM T'PsI3€BbIX BYJIKAHOB, KaK U caM (DaKT CyIecTBOBA-
HUS METAHOBBIX TA30TUAPATOB B YCIOBUIX MPECHOBOIHOTO
BOJIOEMA, — eIl OJTHO OUePETHOE CBUIETEIBCTBO YHUKAIb-
Hoctu baiikana. Ho rmaBnoe He aTo. Becmomuum: metan
B (hopMe THIPATOB, HTO MOTEHIIHAIBLHOE TOILINBO OY/IyIIEro,
YCTOIYUB TOJBKO P HU3KUX TEMIIEPATypax M BBICOKOM
nasiennn. [ToaToMy X M3ydeHue B TEIIBIX U TIyOOKKUX
MOPSIX KpaifHe 3aTPyTHUTETHHO: THAPATHI TPOCTO «He TOKH-
BalOT» 10 MOBEPXHOCTU. Takoil PoOIEMBI B XOJIOTHOM
1 T1y6OKOM 03€pe He CyIIEeCTBYET, a SMMHUH, 3aKOBaHHbII
B sieqt Baiikan — ymobHas pabodast TIIoTaIKa st HeCe-
nosanuii. [loareep:kiast ¢cBoil cTaTyc MeK/IyHApOAHOMI
MIPUPOHON TAGOPATOPUH, TPECHOBOJIHBIN «OKeaH» baiikast
PaJIyIIHO [IPUBEYaeT Ha CBOMX Oeperax yueHbix nsz CaHkT-
[Terepbypra u SIoOHNH, U3 MATEHBKOM KOHTUHEHTATBHON
Benbrum u ¢ gasekux 6eperos Terioro MHAnACKOTo «co-
Gparas...

https://scfh.ru/papers/gazogidraty-presnovodnogo-quot-okeana-quot/  HAYKA n3 nepBbIx pyk

[a3ormgparbl B rpyHTOBbIX Npobax
BbIMMAAAT KaK HEMPO3payHble BKIIOYEHWS
[ABYX TUMOB: KPYMHbIE MaCCVBHbIE KOMKM
C TOHKMMW TPEeLLMHAMK, 3aMOSTHEHHbIMU
0CaKoM, 1 MHOrOYUCTIEHHbIE 6oree
MenKMe BKIIOYEHNS MAUTYaTON POPMbI,
pasmepoM Ao 2 cMm. 1o gaHHbIM
rasoxpomarorpaduu, B coctase
rasorvgpatoB 99 % mMeTaHa.

®oto A. Knepkca
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Ecnv neg npobuts JIOBKUM y[apOM
MeLLIHV Y MOABECTU K OTBEPCTUIO
3aXOKEHHYIO CINYKY, TO U3 OTBEPCTUS
BbIPbIBAETCS siPKOE Mnams,
rnoAbIMaroLLieecsi NHorAa Ha BbICOTY
caxeHu, CMoTpSs

10 BEJIMYMHE My 3bIPSi».

Ocob6oe BHUMaHne 3TOMy SB/IEHNIO
ypensnock B 20—30-e rogbl XX Beka,
Korga bavikan cuntany nepcrnexkTuBHbIM
HEeQTEHOCHbIM parioHOM. STV Hagexabl
6asupoBanncb Ha TOM, YTO B COCTaBe
rasoB 13 [JOHHbIX UICTOYHMNKOB ObI/N
OBHapy>XeHbl BbICOKOE COAEPXKaHNE
metaHa. [lo MHorvum rnpusHakam,
WMHTEHCUBHOCTb pa3rpy3Ku rasos

B 03epe 3Ha4YNTESIbHO CHU3UIacCh

3a rnocniegHVE nosiBeKa.

Pepnakuyus 6narogaput

Onera Muxavinosn4a XnbicToBa,
pykoBoauTesns rpynrsi «[eonorusi o3epa
bavikan» (JIMMHONIOrn4ecknii MUHCTUTYT
CO PAH) 3a nomoub B nogrotoBke
marepvana
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