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[IpuBoasATCS pe3yabTaThl HCCAEOBAHUIT COIEPIKAHUS MeTaHa B IIOPOJIaX CJIOS CE30HHOTO OTTAMBAHUS U
BEPXHEr0 FOPU30HTA MHOTOJIETHEMEP3JIBIX OPOJ B paiione crammonapa Mappe-Caie (3amaanoe mobepeknbe
nosyoctpoBa SImair) u ycrbst pexu Iledopa. [lpoananma3npoBaHbl JaHHBIE IO COJEPKAHUIO METaHA B MHOTOJICT-
HEMEP3JIbIX YeTBEPTUYHBIX OTJIOKEHHSIX 1 [O3EMHBIX JIbJIaX PA3HOTO T€He3NCa U JIAHHbIE 00 HMUCCHU MeTaHa
€ MOBEPXHOCTH JOMUHAHTHBIX JAHAIA(TOB THIHYHON TYyHAPHI Mappe-Cae. ¥ cTaHOBJIEHO, YTO HAUOOIbIITEE
KOJIMYECTBO METAHA B TOPO/IAX B CJIOE CE30HHOTO OTTAMBAHS 1 BEDXHEM FOPH30HTE MHOTOJIETHEMEPSJIIBIX TOPO/T
XapaKTepHO JJIsk 32a00JI0YE€HHBIX JIAHAIIA(TOB MOUMbBI U CHJILHO YBJIAKHEHHBIX TTOHWKEHUN HA TIOBEPXHOCTH
MOPCKOH Teppachl. B Xopo1o ipeHnpoBaHHbIX JTaHAMA(TaX METaH B OTIOKEHUSX CI0ST CE30HHOTO OTTAaNBAHW
[PAKTHYECKH OTCYTCTBYET. B 1I0po/iax BepxHel 4acTi Mep3sioThl cojlepkaHiie MeTana B 5—6 pas GoJiblie, yem
B NEPEKPHIBAIOIIEM CJIOE CE30HHOTO OTTarBaHus. [I0KazaHo, 4To GOJIBIIOE KOJIUYECTBO MeTaHa (B CpeHeM
OKOJIO 2 MJI/KT') COJIEPKUTCST B CYTJIMHUCTO-TITMHUCTBIX OTJIOKEHUSIX MOPCKOTO TeHe3nca B OCHOBAHNH paspe3a
Mappe-Care, a Takke B IIACTOBBIX JIb/[aX. XapaKkTep pacrpeie/ieHust MeTaHa B MEP3JIbIX TIOPOJIAX U MOJ3EMHBIX
JIblax IPUOIMIKEH K JIOTHOPMAJIbHOMY. 3HauuTeIbHble 10ToKN MeTana (10 10.7 mr/(m2-4)) saduKkcupoBaHbl ¢
3a00JI09€HHBIX UM CUJIBHO YBJIAKHEHHBIX OBEPXHOCTEH, 3aHUMAoNuX 45—50 % MJI01aiu TUTUYHOM TYH/PBI.

Kniouesvie cnosa: meman, miozoiemmemepsnoie nopoovi, nepexoonvlil cioi, noo3emuvie avobl, IMUCCUS
memana, Mappe-Carne, ycmve pexu Ilevopa.
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The results of studies of the methane content in the active layer and upper permafrost horizon in the areas
of the Marre-Sale station (western Yamal Peninsula) and the Pechora River mouth are presented. Data on the
methane content in Quaternary permafrost and ground ice of different geneses and data on methane emission
from the surface of typical tundra in Marre-Sale are analyzed. The highest methane content in sediments of both
the active layer and the upper permafrost is characteristic of boggy floodplains and waterlogged depressions on
the surface of the marine terrace. In well-drained landscapes, methane is virtually absent in sediments of the
active layer. In the upper permafrost, its content 5-6 times higher than in the overlying active layer. A large
amount of methane (on average, about 2 mL/kg) is contained in loamy clay marine sediments at the base of the
Marre-Sale section, as well as in the massive ice. The distribution of methane in permafrost and ground ice is
close to a lognormal distribution. Significant methane flux (up to 10.7 mg/(m*h)) has been determined for
highly moistened surfaces occupying about 45-50 % of the area of a typical tundra.

Key words: methane, permafrost, transient layer, ground ice, methane emission, Marre-Sale, Pechora River
mouth.
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BBEAEHUE

Buusinue napaukoBoro adgdexra mpu nporuosu-
POBaHWYT U3MEHEHUS KIMMaTa HEBO3MOKHO OTICHUTD
6e3 yuera cojepskaHust B aTMocdepe MapHUKOBbIX
ra3oB, MOCTYIAIONIUX U3 MPUPOIHBIX UCTOUYHUKOB.
B muoronernemepainbix mopogax (MMIT) coxepskar-
€SI OTPOMHBIE 3aITachl TAPHUKOBBIX Ta30B [Puskuna u
op., 1992; Sturtevant et al., 2012; Christensen, 2014;
Schuur et al., 2015; Euskirchen et al., 2017; Streletska-
ya et al., 2018; van Huissteden, 2020]. Bobinoe co-
JepIKaHie ra3a B MeP3I0Te 00YCIOBIEHO TOCTATOUHO
BBICOKHUM COJIEP;KaHUeM OPTaHUUYECKOTO yTJepo/ia B
YeTBEPTUYHBIX OTIOKEHUSIX APKTUIECKOTO PETHOHA,
pU MUKPOOHOM PasJIOKEeHUN KOTOPOTO MPOUCXOAUT
obpasoBanne MapHUKOBBIX Ta3oB — Metana CH, u
yraekucsoro raza CO,. Meran nuMeer 110 Menblieit
Mepe 28-KpaTHbIi HOTEeHIA/I IJI06aIbHOIO HOTeILIe-
nug ornocuresabno CO, (3a 100 ner) [IPCC, 2018].
[Tponomxaioteecst noreryienve B Apkruke [IPCC,
2018], BeposiTHO, BBICBOGOIUT YacTh 0ObeMa TapHu-
KOBBIX Ta30B, B HACTOSIIINIT MOMEHT “3aKOHCEPBUPO-
Bannbix” B MMII 1 noxzemubix jbnax | McCalley et
al., 2014; Dean et al., 2018].

ApKTHYecKkue 9KOCHCTEMBI, TIPEKIE BCETO 00-
BOJHEHHBIE U 3a00M09eHHbIe JTaHAIadThI, IO pas-
HBIM OI[€HKaM, €XXerojHo BBIIENSIOT OT 8 0
29 Tr/rox | McGuire et al., 2012], uto coorBeTcTBYET
mpumepro 10 % rmobambubix Bet6pocos CH ¢ ecre-
CTBEHHBIX BOJNHO-60JI0THBIX yroauii [Ciais et al.,
2013]. HexoTtopble nccieioBaTesu MoJaraioT, 4To co-
Bpemennble onenku amuccuu CO,u CH,, BoI3Bannbie
PE3KKUM TasiHUEM MEP3JIOThI, MOTYT ObITh 3aHUIKEH-
HeiMu [Anthony et al., 2018]. TIpuuuHoii cayKut yBe-
JIn4eHne 9MUCCUU TAPHUKOBBIX Ta30B 3a CUET pac-
MUPEHUs TI0MAAN 3a00J0UYEHHBIX TEPPUTOPUIT U
TEPMOKAPCTOBBIX 03€P, B KOTOPBIX OPTAHUYECKUI
YTJIEPOJL CTAHOBUTCS AOCTYIHBIM JIJIsT MUKPOOHOTO
pasnoskenust [van Huissteden, 2020]. CyiecTByer u
MIPOTHUBOMOJIOKHAS TOUKA 3PEHUS, UTO HMUCCHS TIap-
HUKOBBIX Ta30B MPHU JIETPAJAIUN MEP3JOTHI HE TakK
BeJTIKA M He MOKET OKa3bIBaTh CYIECTBEHHOTO BN -
HUS Ha U3MeHeHue Kiaumata [Anisimoo, 2007].

ITo renesucy CH, pasnensercs Ha HECKOTIBKO
IPYIIIT: aOUOTEHHBII, GHOTEHHBIHN, TEPMOTEHHBI ¥ TTH -
porennbiil. Ha nccseryemoit Tepputopmiu o6pasyercst
riaBHbIM 06pasom Guorenusiii CH, — KoHeuHblIil po-
JYKT Pa3JIOsKEeHUST OPraHUIEeCKOTO BEelleCcTBAa MeTaHoO-
TEHHBIMU apXesIMU B aHA9POOHBIX CPelaX, TAKIX KaK
BOJIOHACKITIIEHHBIE TIOYBHI, 60JI0Ta, MOPCKUE OTJIOKE-
nus | Cmpeneyxas u dp., 2018]. B ycinoBusx tunny-
HbIxX TyHAp 6uorennsiit CH, obpasyeTcs B GecKuco-
POJHBIX YCJIOBUSIX BOJOHACHIIIIEHHOTO CJIOST CE30HHO-
rO OTTAaMBAHM U B TAJUKOBBIX 30HAX NMPU HATHUUN
JIOCTATOYHOTO KOJIMYECTBA OPTaHUYECKOTO yTIepo/ia
B ocTyHbIX (hopmax [Kpaes u dp., 2013; Kpaes, Pus-
Kkuna, 2017].

IKCTePUMEHTATBHO YCTAHOBJIEHO, YTO METAHO-
reHes B MeP3JIbIX mopojax He mpoucxoaut | Walz et
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al., 2017], 1. e. BCe KOJMYECTBO BbIAEJIEHHOTO U3
MEeP3JIBIX TIOPOJL MeTaHa 06Pa3oBaIOCh 10 UK BO Bpe-
MsI TIPOMEP3AHUSI U SIBJISIETCST XapaKTePUCTUKON ca-
MUX BMeIIAINX Topo. To ke MOXKHO yTBEP:KIaTh
U JI7I IOIBEMHBIX JIb/I0B. MUKPOOHAs aKTUBHOCTD B
cezonnotanom cioe (CTC) npomomxkaercst 10 Mo-
MeHTa I[0JIHOTO IpOMep3anus 1nopoj [Sturtevant et
al., 2012]. Taxske OBLIO TIOATBEPIKAECHO, UTO MOHUKE-
HUe TeMIIepaTypbl MOPOJ YMEHbIIAET AaKTUBHOCTD
MHUKPOOOB, OKUCJISIONUX METaH B BEPXHUX TOPU3OH-
tax CTC [Sachs et al., 2008].

IToJsieBbie U BKCIIEPUMEHTATIbHBIC HAOIIOICHUST
Ha ceBepo-BocToke CUbUPHU OKa3asH, 4TO GUOTEH-
HBIIl METaH UMEET TEH/ICHIINIO HAKAIIJINBATHCS OKO-
sio HukHel rparuiel CTC [Kraeo et al., 2017]. B He-
kotopbix ciaydasx CH, mpu npomepsannu MoKeT
cMeraThes (OT)KUMATBCST) BHU3 B MEP3JIYIO TOJIITY Ha
[epBble METPhI, HAKAIIJIUBASICh B JTUTOJOTUYECKUX
KapMaHax.

[Tesib paboThl 3akmouaercst B aHaiuse (hakrude-
CKMX KOJMYECTBEHHBIX JAHHBIX TI0 COEPKAHUIO Me-
tana B nopogax CTC u verBepruunbix MMII, oco-
GeHHO BepXHETo ropusoHTa Mepanorsl (BIM) — te-
pexojiHoro 1 ipoMeskyTouHoTo cioes 1o FO.JL. [lypy
[French, Shur, 2010], conepkanuio MeTaHa B II0A3eM-
HBIX JIB/IaX, & TAK)KE OMUCCHH METaHa C TIOBEPXHOCTH
JNOMUHAHTHBIX JIAHAMAGDTOB HUCCAEyEMbIX PAIOHOB
3armagHoro cekropa Poccuiickoil ApKTUKHU.

PAMOHBI PABOT

Ha teppuTopusix TeOKPUOJIOTUYECKUX CTAI[HO-
HapOB Ha 3arnajiHoM 1obepesxkbe 1m-oa Smas (Mappe-
Cane) u B ycrbe [leqopsl TpoBOASITCS MCCIeI0BAHNS
Te0JIOTUYECKUX, TEOKPUOJOTUYECKUX, JTAHIITA(PTHHIX
YCJIOBUH Ha TPOTSKEHUN MHOTHX JieT [ [Taenoe u dp.,
2002; Kanescxuii u op., 2005; Cmpeneuxas u dp., 2009,
2018; Manxosa, 2010]. ABTOpamMu BBITIOJTHEHBI pa-
601HI 10 onpeaenenuio cogepskanusas CH, B CTC,
MMII, noa3eMHbBIX JiblaX, [OJyYeHbl JaHHble 00
AMUCCUU METAaHa C TIOBEPXHOCTU TOMUHAHTHBIX JIAH]T-
nradptoB B paitone Mappe-Care. [lepBuuHbie 1aHHbIE
1o cogepxkanuio CH, B Mep3sbIX U OTTauBaIOINX
nopojiax ObIIN TTOJYUEHBI I pailoHa ycThst p. [Tedo-

pa (puc. 1).
Cranmonap Mappe-Caie

TeppuTopus reoKpUOJOTUYECKOTO CTAIIMOHAPA
Mappe-Caie, pactoio;KeHHOTO PSI/IOM € OTHOMMEH-
HON MeTeocTaHIIUeH, OTHOCUTCA K 30HE TUITUYHON
TYHJIPBI C MOPCKUM apKTUYeCKUM KianMaToM. [lo ran-
ubIM Meteoctanuun Mappe-Caite, cpeaneronosas
temrepatypa Bosayxa (T,) ¢ 1961 mo 1990 r. (mepuon
KJINMATUYeCKOi HOpMbI) coctasiisiia —8.5 °C. CaMmbrii
XOJIOJIHBIN Mecsil] — (DeBpaib CO CPeJiHell MeCsIHOl
T, =—22.7°C, a caMblii TeIJIbIA — UIOJIb C TEMIIEPATY -
poii 7.1 °C. TemriepaTypa BO3/1yXa B IOCJIe/HUE JIECSI-
tusetust (nmpumepHo ¢ 1970 r.) B ApKTHKe TIOBBITIAET-
¢4 TToBceMecTHO. B cpenneM 1o pernoHy oHa MOBBI-
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cuitach npumMepHo Ha 2.8 °C, uto 6J113K0 K “sKecTKoMy”
crieHapuio kaumMatndecknx namenenuii [I[PCC, 2018].

Pailon oTHOCUTCS K 30HE CIJIONIHOTO PacIpo-
crpanennss MMII. Tiy6una CTC, HecMOTpst Ha OT-
HOCUTEJIbHO OJTHOPOIHBIN MTecyaHo-cymecyanblil co-
CTaB OTJIOKEHWH BepXHell YacTu pa3pe3a, MEHSIeTCs B
mmpokux npezgenax — ot 0.3 1o 2 M u 6oJiee B 3aBUCH-
MOCTH OT JIaHIMA(DTHBIX YCIOBUN MECTHOCTH.

Jlanmmadraas cTtpykTypa crarmonapa (puc. 2)
penpe3eHTaTuBHA JJIS BCEH TIOMAAN TUIMUYHBIX
TyHAp n-oBa SIMan. PaccMatpuBaemast TeppuTOpUS
pacrosioskeHa MpenMyIecTBEHHO Ha TPeTheil Mop-
CKoi1 Teppace ¢ Beicotamu ot 15 10 30 M HaL yp. MOpsI.
[ToBepxHOCTH TEPpACHI pacuicHeHa CUCTeMaMy OBPa-
TOB U JIOTOB CTOKA MOBEPXHOCTHBIX BOJI, & TAK)KE TITy-
6okumu (10—15 M) o3epHbIMEU KOTJIOBUHAMU. B ce-
BEPHOM YacTH TEPPUTOPUU BbIAEJISIETCS 00IINPHAs
obsacTh moiiMbl p. Mappe-SIxa u obaactu 6e3 pactu-
TEJIBHOTO TIOKPOBA — OCUEBHUKHK U MOPCKOI TLISIK.
[Toiima pasessieTcs Ha HU3KYIO C BBICOTHBIMU OTMET-
kamu 0.1-0.5 M Hax ypoBHeM peku, cpeauon (0.5—
1.5 M) 1 BbICOKYIO (Gosiee 1.5 m). TToiima 3a03epena u
3abosouena. Osepa sanumaior okosio 40 % romanm
moiiMbl. Ha nm10cKux yyacTkax MesKIy o3epamMu JOMH-
HUPYIOT KOMIIJIEKCHbBIE BAaJUKOBO-TIOJUTOHAJIbHBIE
TPaBIHO-MOXOBBIE U KYCTAPHUYKOBO-TPABSTHO-MOXO-
Bbie 6ostoTa. QOIS 3203€PEHHOCTD COCTABJISIET OKO-
g0 11 % paccMaTpruBaeMOil TEPPUTOPHHL.
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Puc. 1. Pacnoso:keHune KI04yeBbIX Y4aCTKOB.

1 — KJTI0YEeBOI y4aCTOK.

Ha noBepxHOCTH Teppac JOMUHUPYIOT ¢J1ab0 YB-
JIAKHEHHbBIE (JIPEHUPOBAHHbIE) TIOJUTOHATBHBIE TPA-
BSIHO-KYCTaPHUYKOBO-JIMIIAHHUKOBbBIE TYH/PBI, IIPU-
ypOUYeHHbIE K JIPEHUPOBAHHBIM MEKO3€PHBIM Iepe-
MbrakaM (Touka or6opa mpod BHGE). O6 akTuBHOM
CIIyCKe 03ep U 3a00JIauMBAHII O3EPHBIX KOTJIOBUH
CBU/IETEJBCTBYIOT IMPOKO pacipocTpaHeHHble Tpa-
BSIHO-MOXOBbI€ 3a00JI0YEHHBIE O3€PHbIE TIOHIKEHSI
(trouka BH44). 9Tu nBa Tuna sanamadToB BMecTe
3aHUMAIOT TIPEObIaIArOIIYIO IIOIAAb IIOBEPXHOCTH
Teppacht (0k0JI0 57 % Tutomaan 6e3 ydera miaoaim
o3ep). [Ipyrue Turbl ganamadgToB MIOYTH PABHOMED-
HO 3aHUMAIOT OCTAJIBHYIO TLI0MA/b (CM. pHC. 2).

[ nmpoxynuposanus Metana B CTC BaxkHyO
POJIb UTPAIOT YCJI0BUA yBIakHeHus JanmadTos. [To
YCJIOBUSM YBJIaKHEHU JaHamadThl B paiione Map-
pe-Cajie MOKHO pa3feJnuTh HA YeThIPE OCHOBHBIX
ksacca. K xmaccy “nmpeHMpoBaHHBIX TYHAP” OTHO-
cATCst 06JTaCTH MeCYaHbIX PA3AyBOB ¢ (hparMeHTaMu
TYH/IPOBOIT pacturtenbnoctu (Touka BH43) u npe-
HUPOBaHHbBIE TTOJIUTOHAIbHBIE TYHAPHI (Touka BHG6).
K kiaccy “cnaboapeHUPOBAHHBIX TYHAP” OTHOCSTCS
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Puc. 2. JlangmmadTtHas cTpyKTypa yyactka Mappe-
Caie.
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POBHBIE 00JIACTH € BJAKHOU TTOBEPXHOCTHIO, TOKPHI-
TOI TPaBAHO-KYCTaPHUKOBO-JUIIAHUKOBON pacTu-
TesbHOCTBIO (Touka BH1), a Takske 06acTh BHICOKO
noiimbl p. Mappe-Axa (touka SB06). K xmaccy
“BJIA’KHBIX TYHAP” OTHOCATCS IJIOCKHE 00JacTH YB-
JIAKHEHHBIX TPaBSHO-KYCTaPHUUKOBO-JIUTITARHUKO-
BO-MOXOBBIX TyH/Ip (Touka BH3) u yBiaxkuenubie
[IOJIUTOHAJIbHBIE TYH/IPBI € TPaBSHO-KYCTAPHUYKOBO-
JIMTIAHHTKOBO-MOXOBBIM TOKPOBOM, MECTaMU C He-
GospumMy Hersrybokumu sanpygamu (touku BH2,
BH2a). K kmaccy “3a60104eHHBIX TYHAP” OTHOCSTCS
CUJIBHO YBJIAKHEHHbBIE 00JIACTH OBPAroB U JIOTOB —
JIOKOMH CTOKA II0BEPXHOCTHBIX Bojl (Touka BH4), 06-
JIACTH O3€PHBIX MoHMKeHui (Touka BH44), 3a6o0-
YeHHbIe BAJIMKOBO-TIOJUTOHAJIbHBIE TPABSIHO-MOXO-
BbIe U KYCTapPHUYKOBO-TPABIHO-MOXOBBIE 00IaCTH
Huskoii (touka SB05) u cpenneii (touxka BH36) moii-
MbI p. Mappe-fAxa. OTaenbHo BbijiesigeTcs jgananmadpt
IJIOCKUX TIPUIIOIHATHIX TOPHSIHUKOB ¢ mpeobiiaia-
HUEM KYCTapHUKOBO-JIUNIAHHUKOBO-MOXOBOH pac-
TUTEJIBHOCTH.

¥Yerbe peku Ileyopa

B espormteiickoii wactu Poccnu (Henernkuit aBTo-
HOMHBII OKPYT) paboThl IPOBOAUJINCDH B IIpejeax
TpeX JIEMCTBYIONNX T€OKPUOJIOTUIECKUX CTAIMOHA-
poB — bomBanckuii, Kymska n Kammn, pacnososxen-
HBIX B I0KHO-TYH/IPOBOH TIOJINTPOBUHITUA MOPCKUX U
AJLTIOBUATBHBIX aKKYMYJISITUBHBIX PABHUH.

CpennerogioBasg TemMepaTypa Bo3ayxa JJs 11e-
puozna xkaumarudeckoit HopMbl (1961-1990 rr.) Ha
Gaukaiiieit K paiiony pa6oT MeteoctaHuu Mbic
Koncrantunosckuii cocranuser —4.7 °C. Cpennee
snauenue T, 3a mocennue 15 ner cocranssier —2.7 °C.
B 1998 r. nabmonanach camas auskas (—9.1 °C), a B
2013 r. camasg Boicokast (—0.7 °C) cpexneromoBas
TeMIeparypa Bo3/AyXa 3a BeChb Meprojl HaOIoaeHUI
meteoctaunuu ¢ 1935 r. B nociexnue 30 et orme-
yaeTcsd MOJIOXKUTEJNbHbIM TpeHa udMmeHenus T
(0.06 °C/ron).

Crarnuonap boJsiBaHCcKUIT pacrioioskeH B JeJbTe
p. ITeuopa Ha roxHOM Gepery Iledopckoit ryosr (bac-
celin bapenIiieBa Mops) B mpejesiax MOJOTOXOJI-
MUCTOH 3203€pPEHHON TpeThell MOPCKOW PAaBHUHBI C
abCOIIOTHBIMI OTMeTKamMu oT 25 10 35 M. B nanz-
mahTHOM CTPOEHUH cTarnroHapa bonBanckuii rommu-
HUPYIOT ¢1ab0APEHNPOBAHHbIE IIATHUCTO-MEJAIbOH -
HbIe MOXOBO-JTUIIAHUKOBbBIE KYCTADHUYIKOBBIE TYH/I-
Pbl, pa3BUThIEe HA BePHIMHAX U CKJOHAX XOJIMOB.
Paspes moBepXHOCTHBIX OTJIOKEHUN TIPECTaBIeH
MOPCKUMH U TIPUOPEKHO-MOPCKUMU CYTIECSIMU 1 CY -
TJIMHKAMU C ITPOCJIOSMU U JIMH3aMU TbLIEBATHIX T1eC-
KOB. B mpejiesiax moJIMroHaibHbIX TOPMSHUKOB U 60-
JIOT € IOBEPXHOCTHU 3asieraeT Topd MoiHocThio oT 0.5
10 5 M. Teppuropust cralioHapa OTHOCUTCS K 00J1a-
CTH CIIJIONIHOTO PacnpocTpaHeHus Mep3aoTel. Ha
ydacTKe MbIC BoiBamckuii 6bLim onpoOoBaHbl ABa
mrypda. [lepBoiii pacnosokeH Ha MOJOTOW yBIaXK-
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HEHHO TIOBEPXHOCTH MOJUTOHATBHOTO 3200JI0€EH-
Horo Topdsinuka (Touka 20P4), BTopoii — Ha MOJIOTO
MOBEPXHOCTH TIOJIUTOHA MEKIY JOKOUHAMU B 3200~
siouenHoM Topdsinmke (touka 20P6).

B 2009 r. B 50 kM K 3amaay ot cranroHapa bos-
BAaHCKUII OPraHNU30BAaH r€OKPUOJOTUIECKU CTAI[NO-
nap Kamun. On pacriosioxkeH B KpaeBoii 4acTu JieJib-
TbI ITedopsl Ha o. Kamun B KopoBunckoii ry6be (Ha
1IepBOii MOPCKOI Teppace, abc. orMeTku oT 2 10 10 M).
Octpos KarmmH ciioskeH riaBHbIM 00pasoM MepaJibl-
MU ITeCKaMH1, Ha OT/IEJIbHBIX YYACTKAX C TIOBEPXHOCTU
3asieraet Topd MomHocThio 0 2 M. Ha o. Kanun
ObLIM onucanbl 1 orpodoBanbl 1 mypd u 1 3auncrka
B cTeHKe oTcrynaotiero 6epera. [ypd mpoiigen Ha
MOJIOTOHAKJIOHHON €J1ab0APEHUPOBAHHON TTOBEPX-
HOCTH C KOYKOBATBHIM pesibepOM M JIMIIAaHHUKOBO
pacrutesbrocTbio (Touka 20P3). Bropast Touka pac-
MOJIO’KEeHA Ha (hparMeHTe MOJTUTOHAIBLHOTO TOP(STHI-
Ka B TIpejieiaX MepBOii aJlTI0BUATbHO-MOPCKOIT Tep-
pacsi Bbicotoit 1.6 M (Touka 20P7).

B 7 kM x tory ot 0. Kanmmn opranusoBaHa 1J10-
nragka Kymska, pactosioskeHHast MesK/y TTPOTOKaMy B
nenbte p. [ledopa Ha ocTaHIe EPBOI AJITIOBUATBHON
Teppacsl ¢ abcomoTHBIMU OTMeTKamu 5—8 M. Ha jan-
HOM yuacTke onpoboBano asa mypda. Ilepsbiii ObLI
3aJI0KeH Ha c1abOBOJTHICTON APEHUPOBAHHOI 10-
BEPXHOCTH IJIOCKOTO TOP(SIHUKA C €PHUKOBO-JIH-
MANHUKOBOI PaCTUTEIbHOCTHIO, OKPYKEHHOTO 3a00-
JIOUEHHBIMU TOHUIKEHUSIMU € 0COKO#t (Touka 20P1).
Bropoii — B yBIa;KHEHHOM TIOHUIKEHUH, B IIEHTPAJIb-
HOI YaCTH MOYAKUHBI (CITYIIIEHHOTO TEPMOKAPCTOBO-
ro 03epa) ¢ 0OCOKOBO-c(arHOBOM PaCTUTEIHHOCTHIO
(touka 20P2).

s yaactkoB Kamuu 1 Kymska xapakTepHo
octpoBHoe pactipoctpanennie MMII. Cpennsisa roy-
6una CTC, no pnannubiM ¢ naomanok CALM R24
(bonsanckuit) u R24A (Kamun), B mocieiHue rofst
nmocturaet 1.0-1.2 m.

METO/IbI UCCJAETOBAHUIA

[l onipeiesien st cofiepsKaHus ra30BOTO KOMIIO-
HEHTA B MEP3JIBIX U TAJIBIX OTJIOKEHUSIX OTOUPATHUCH
o6pasiel 1opos 06beMoM 0kos10 50 cm?, KoTopble
mocJie B3BENMUBAHUS TOMENIATUCH B TJIACTUKOBBIE
mnpuibl o6bemom 150 mu. [lerasamust 06pasiion
npousBoanaack metogoMm Head Space [ Kampbell et
al., 1989]. B mnpuil 3akaunBajicst BBICOKOKOHIIEHTPH-
poBanHbIii coseoii pactBop NaCl u Bozayx ussect-
Horo o6bema (okoso 50 em?). Iloce mosHoro orTTan-
BaHUsi 06pasila BLIIEJTUBINNUIICS U3 HErO Ta3 mepe-
KauMBaJICs U3 MITIPUTIA B TEPMETHYHBIC CTCKJISHHBIC
drakonsl o6beMoM 10 MJI ¢ pPe3snHOBOI MPOOKOIA.
B taxom Bujie TpoOBI TPAHCIIOPTUPOBATUCH B Tabopa-
topuio OI'BY BHU UM Oxeanreosiorusi, r/ie onpee-
JIEHUE COCTaBa Ta30B TIPOBOUTCS METOIOM Ta30BOi
xpomaTtorpahun Ha yCTAaHOBKE C MJIAMEHHO-MOHM3a-
nnonubiM gerektopom SHIMADZU GC 2014 (mipo-
U3BOZICTBO Smonnn).
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IMapasienbHo ¢ 0T6OPOM 00Pa3IOB /IS FA30BOI0O
cocTaBa oTOMpaICh 00Pasilbl Ha BJAKHOCTD TIOPOJL
10 CTAH/IAPTHOU METO/IUKE.

B komnie wiosns — navase asrycra 2018, 2019,
2020 rr. B paiione Mappe-CaJjie ObLIM HU3MEPEHDI
yaeapHble moToku CH, B mpenmemax mJoMWHAHT-
HbIX Jan/madToB. [l u3MepeHnii NCIoJIb30BAINCH
repMeTuyYHble KyOMYeCcKHe KaMepbl pPa3MepoM
25 x 25 x 25 ¢cM U3 Opranuvyeckoro crekyia. Buyrpu
KaMep aBTOMaTH4YecKn depe3 Kaxkapie 10 MUH BeHTH-
JISITOPAMU TlepeMENTUBAJICS BO3AYX B Teuenue 15 c.
Jlist u3MepeHust TeMiiepaTypbl BodJjie KaMmep ObLiIu
yCcTaHOBJIEHBI JABYyXKaHaJbHbie jiorrepbl HOBO
Pro v2 (mpoussopctso CIITA) ¢ natunkamu Ha 110-
BEpXHOCTHU (B CJIOE PACTUTEJBHOTO TTOKPOBA) U Ha
ray6une 10 cm. ITorpemnocTs u3Mepenuii Jorrepa
coctasiisier 0.1 °C. 3anuch TemIepaTypbl Ipouc-
xoauaa kaxasie 10 munyT. OT60p P06 rasza mocie
HayaJia 9KCIepUMEeHTa TTPOUCXONII KaXK/IbIH 4ac Ha
MpoTsKeHnu 4 yacos (T. e. [STh U3MEPEHUIT) C TI0-
MOIIBIO IJIACTUKOBOTO HIIIpuiia o0beMoM 150 Mt u3
IEHTPA KaMepPbl, TIOCJIe YeTO ra3 Cpa3y MepeKaunBajICs
B repMeTHYHbIe CTEKJIAHHbBIE IIPOOUPKU 00BEMOM
10 mu. IIpo6bl ananusupoBaauck B 1abOpaTOpun
DOI'bY BHMMOkeaHTe0m0THS HA BBITIEYTIOMSTHY TOM
npubope.

Yaenvusie motokn CH, B panbHeiinieM ObLIn
paccuuTaHbl 10 3HAYEHUSM HAKJOHOB JIMHEHHBIX
tpennioB kourentpanuu CH, B Mr/(m%4) ¢ yuerom
U3MEHEHUST TEMIIEPATYPHI U JIaBJIeHNS BO3/IyXa B Te-
yeHue akcrepumentTa [Inazones u dp., 2010].

[annbie no conepxanmnio CH, B mopozax u ibax
u o smuccnn CH, 6b1TM TIPOaHaTM3MPOBAHBI CTAH-
JAPTHBIMY CTaTUCTUIECKIME MeTolaMu. Bee annbie
ObLIM COPTUPOBAHBI HA IPYIIIBL 110 IIPU3HAKY I€0JI0-
ro-reHeTUYecKoil NpUuHaAJeKHOCTA 100 110 JIaH/ -
madty Mecta otbopa mpoObl. Bbuiu paccunTanb
cpejiHre, MUHUMAaJIbHBIE, MAKCUMAJIbHbIE 3HAYEHUS,
CTaHJapTHbIE OTKJIOHEHUs, MeJuaHbl BHIOOPOK. Pe-
3yJIbTAThI TIPE/ICTABJIEHBI HA TPaduKax, AuarpaMmax
u pucyHkax. Ha “600Kc-110T”-iuarpaMMax HUKHSISI
U BEPXHSSI IpaHU NpsMoyrodbHuKa (“smuka”) co-
OTBETCTBYIOT TIEPBOMY U TPETheMY KBAPTHUJIIO BbI-
6opku. IlepekpecTust B KasK10M I10JI€ TIPEACTABIISAIOT
coboii cpeznnee cogepskanue Merana. Korupl “ycos” —
Kpast CTaTHCTUYEeCKH 3HAUUMON BHIOOPKY (HYKHUI
KOHEI[ — Pa3HOCTb MEePBOTO KBAPTUJIST U MOJYTOPA
MEXKBAapPTUIBHBIX PACCTOSHUI; BEPXHUN — CyMMa
TPETHEro KBAPTUJIS U TTOJYTOPA MEKKBAPTUIbHBIX
paccroganuii). Toukamu Ha “60KC-ILIOT”-Uarpam-
Me TTOKa3aHbl 3HAYEHUS COJIeP’KaHMsS MJIM MOTOKA
MeTaHa.

PE3YJbTATBI U OBCYKJAEHUE

Copep:xaHue MeTaHa B CJIO€ CE30HHOTO OTTAaUBaHUS
U BepXHeM rOpU30HTE MeP3JI0ThI

UccnenoBannsg conepxanus merana B CTC (He-
3aBucumo ot mottHocTr CTC B pasubie roibr) 1 BI'M

(1o raybunst 3.6 M) B paiioHe cranuonapa Mappe-
Cane npoBogsitest exxerogno ¢ 2012 r. /lng reppuro-
puu Mappe-Caie B 0011€ll CJIOKHOCTU OBLIO MPO-
aHamM3upoBano 369 06pas1oB, U3 KOTOPbIX 249 ObLIN
B TasioM, a 120 B Mmep3som coctoguuu. /s paitona
yerbs p. [Tedopa otoGpano 42 o6pasia (11 obpasios
B Mep3JioM, 31 B tasiom cocrosinum ). Cojiepskanue Me-
taHa B TopdsHuKax, bedeBHuKax p. Mappe-Sxa u Ha
MOPCKOM TIJIsKe He uadyudanoch. Coneprkanre MeTaHa
B TaKMX 00JIaCTSIX HU3KOE 32 CUeT HeGIarompusiTHBIX
YCJIOBUIA 171 CYIIECTBEHHOTO MeTaHoreHe3a [ Kwon et
al.,, 2017].

Crpoenne pa3pe3oB OTJIOKEHUIT 110 JaHHBIM He-
riy6okux (110 3.6 M) CKBaKUH € OTOOpaKEHUEM CO-
CTaBa TOPOJI, CYMMapHO BeCOBOIT BJIaKHOCTH H CO-
nepskanus Metana B CTC u BI'M B pasubie ro/ibl /17151
TeppuTopum ctarnonapa Mappe-Cae npeacrasie-
HBI Ha puc. 3.

HecMoTpst Ha BBICOKYTO MI3BMEHUMBOCTH COZIEPKa-
uus Merana B CTC, B 11eoM HabmoaeTest 3aK0HO-
MepHOe yBemmdenne comepxkanus CH, ¢ ray6uHoi.
ITO, BEPOSITHO, YKa3bIBAET HA BAKHYIO POJIb nddy-
3MOHHOTO MEXaHW3Ma MepeHoca MeTaHa K TTIOBEPXHO-
ctu. B BI'M kosimuecTBO MeTaHa Bceryia BbIle, 4YeM B
CTC. HauboJiee BbICOKOE cojepsKaHiie MeTaHa KakK B
CTC, rak u 8 BTM xapakrepHo 111 Hanbosiee 3a00-
JIOUEHHBIX JIAaHIAPTOB ¢ npeodiaflaHieM 0COKOBOI
pacturtenbHocTH. [Incddy3noHHbIil MeXaHU3M pac-
npenenennd metana B CTC mMoxkeT ykasbiBaThb Ha
CUJIbHOE BJIMSIHUE METaHOTPOMHBIX GakTepuid, uc-
[0JIb3YIONINX METAH B KAUeCTBE eJUHCTBEHHOIO UC-
TOYHWKA yTyiepoja 1 sHepruu. Kak mpasuiio, aapo6-
HBI€E CJIOU, B KOTOPBIX PA3BUBAIOTCS METAHOTPODHbIE
GaKkTepuu, HAXOATCS HaJl aHA9POOHBIMY 30HAMU Me-
tanorenesa [ Whalen, Reeburgh, 1990].

Craructnyeckue gannble 1o cogep:xanmo CH, B
CTC u BI'M crannonapa Mappe-Cane npuse/ieHbt
Ha puc. 4. BuaHo, uto conepskanue CH, 3HaunTesH0
pasyanvaeTcs B 3aBUCUMOCTH OT JanamadTa. OTHO-
menue cpennux copepxannii CH, B manmmadrax ¢
MakcuMaJbHbIMU coztepxkanuamu CH, k manamad-
TaM C MUHUMAJbHBIMU COJEPKAHUSIMU JOCTUTAET
400. Paznuuus B koJimyecTBe MeTaHa CylleCTBEHHbL 1
B o6pasuax us CTC, u B obpasiax us BI'M.

B paiione Mappe-Case naubospiiee copep-
skanue metana B nopogax CTC ormeueno Ha cpeji-
Hell moiime pexku (Ttouka BH36) m cocraBiser
(1.59 £ 1.36) MJI/Kr Ip¥ MaKCUMaJbHOM 3HAYEHUN
6.55 mu/Kr. [IpakTHYeCKr TaKue sKe 3HAUEeHUsT IOy -
YeHbl U JJIsT HU3KOi oMbl (Touka SB0S), paBmbie
(1.57 £ 2.62) mut/xr, npu MakcuMaabuoM 9.05 M1 /Kr.
Ha ocHOBHOIT TOBEPXHOCTH TPEThEN MOPCKOI Teppa-
cbl HanboJbiree copepxkanue Merana B CTC monyye-
HO JIJIs1 yBJIAXKEHHOW TToBepxHOCTH Jiora (Touka BH4),
B cpexem (1.54 + 1.09) MJ1/KT Ipu MaKCHUMAaTbHOM
3HaueHnn 3.93 mu/kr. Takke BbICOKUE 3HAUEHUS CO-
nepxanust Mmetana B CTC oTMeueHbI B IIOJTUTOHAIb-
Hoii Tynzpe (touku BH2, BH2a). Bce ocranbHbie
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Copep>xaHue MeTtaHa, Mi/Kr
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MNHpekcbl To4eK u3MepeHunin
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Copep>xaHue MeTaHa, Mi/Kr
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BH1 BH2 BH3 BH4 BH36 BH44 BH43 SB05 SB06
MHOeKcbl TO4EK U3MEPEHNI

Puc. 4. “Bokc-110T” -AMarpaMMbl COep;KaHusI METaHa B TOUKaX HaOmoaenust Ha ctanuonape Mappe-Caie
B C€30HHOTAJIBIX OPO/IaX CJIOSI CE30HHOTO OTTAaNBaHUsI (@) U MeP3JIbIX MOPOJAX BEPXHEro rOpU30HTa Mep3-

aotel (6).

ITudhpbl — KOJMIECTBO 3HAYCHUTT B BBIOOPKAX.

JaHamadThl XapakTepu3yoTcs: 3HAYUTETbHO MEHD-
MM CO/lePKaHMeM MeTaHa B OTTAMBATOIIIX OTJIOKe-
Husx (cM. puc. 4). B yBrakHeHHON 00/1acTH THITHY-
Holl TyH/IpBI (Touka BH3) cpentee comepxanne me-
taHa coctaBsano (0.13 £ 0.18) mu/kr, B Touke BH44
(o3epnoe nonmskenue) pasuo (0.28 = 0.23) mu/kr.
B cnoe CTC BnaskHOi1 TOBEPXHOCTH POBHOU TYH/IPbI
(trouka BH1), npenupoBannbix jganimadToB mecya-
HbIX noJielt (Touka BH43) u Bbicokoii oiiMbl p. Map-
pe-sIxa (Touxka SB06) conepskanne Metana ObLIO Me-
nee 0.1 mui/kr. Ha ocHOBe 1Oy YeHHBIX JJAHHBIX MOJK-
HO I0JIaraTh, YTO CYIIECTBYET OIpelesieHHast
TEH/IEHIIUS K YBEJMYEHUTO COJEPKAHUS MeTaHa C
POCTOM CTeTIeH! YBJIA)KHEHHOCTH ITOBEPXHOCTH JIAH-
madra u Baaxuoctu nopoja B CTC, Ho Takas cBs3b
He gBJisieTcd JUHEeWHOU u HabmnaeTcs He MoBCe-
MECTHO.

Bo Bcex cnyuasx B ciioe BIM cozep:xanue meta-
Ha 6osbie, yuem B CTC (cm. puc. 4). Pasuuna B mpo-
[OPIIMOHAIILHOM COOTHOIIEHIH MEXKTY COJepKAHueM
Merana B BITM u CTC a5 pa3/inuHbIX TUIIOB JIAH/I-
madToB cymecTBerHa u cocrasister oT 130—150 10
500-600 % wu Bbie. MakcuMaJjbHbIE COJEPIKAHS
MeTaHa HabJogaoTcsa BOIM3U KpoBju cioss BIM u
Ha 0.3—0.5 M riry6ke MaKCUMaJIbHO 3a(DUKCUPOBaH-
noit montHocTn CTC. Huske 1o paspesy cozepsranue
MeTaHa [MOCTEIIeHHO TIOHMKAETCs. AHATIOTUYHOE Pac-
npejiesieHne MeTana paHee ObLIO YCTAHOBJIEHO VISt
paspesoB ceBepo-BocToka Cubupu [Kpaes, Puskuna,
2017].

B niesiom B csioe BI'M Bbicokue cosiepskanust Me-
tana (6oJsiee 2.7 MJI/KT) MOJYI€EHBI st JIaHIahTOB
BH43, BH36, BH4, BH2a, SB05. Bosbuiee comep-
JKaHue MetaHa B cjioe BITM nosyueHo riaBHbIM 06-
pasoMm 1 JTaHamadTos, B Koropsix u B CTC Habmo-
JIAJI0Ch BBICOKOE CojlepiKaniie Metana. B equnuanom

cnydae B Touke BH43 (1pernpoBaHHas TOBEPXHOCTD
MeCYaHOTO PasjyBa) /Uil MOACTUIAIONINX MEP3JIbIX
OTJIOKEHUH TTOJy4eHbl BBICOKUE 3HAYEHUS] CO/IEP-
JKaHusT MeTaHa (cpeaHee colepsKaHUe MeTaHa
(5.14 £ 1.9) Mu/KT TIpM MaKCUMaTbHOM 3HAUEHUN
7.29 ma/kr), xotst B CTC comep:kanue MeTana Obl-
JIO UCKJIIOUNTENbHO HU3KUM. BEposITHO, 3TO MOKHO
00BSACHUTD BHICOKON JPEHUPOBAHHOCTHIO BEPXHETO
TOPU30HTA TIeCUYAHBIX OTJIOKEHUI, 4TO He obectieun-
BaJIO aHadPOOHBIX YCIOBUIT U 00pa30BaHUA METaHA.

B paiione yctbs [leqopsr ornpesiesienne coaeprxa-
nust CH, npoBoamioch Ha yyactkax B Ipejiesiax me-
CKOJIbKUX JIAHATIA(THBIX CTPYKTYP (puUc. ).

Bricokoe copepskanue MeTaHa B pailoHe yCThs
p. [Tewopa B Tanbix mopogax CTC oTrmedeHo B TOUKax
20P3 u 20P4, cpennee conep:kanue CH, coctaBuiio
(1.24 £ 1.08) mua/kr (Mmakcumym 2.5 MJ/KT) U
(1.1 £ 0.83) mu/kr (makcumym 1.9 MiI/KT) cOOT-
BercTBeHHO. B Touke 20P2 cpennee comepskanue
Metana B CTC cocrasuio (0.42 £ 0.2) mu/kr (Mak-
cumym 0.67 ma/kr), B Touke 20P6 B cpennem
(0.24 £ 0.19) ma/xr (makcumym 0.41 mu/kr). Ha
yuactkax B Toukax 20P1 u 20P7 8 CTC nonyuensr
nesnauutenbubie comepxanus CH, — memnee
0.05 mu/Kr. B mpuBeZIeHHBIX JaHHBIX, KaK U 71T TEP-
putopun Mappe-Caiie, oTMedaeTcsi HEKOTOpoe yBe-
smuenue kosmyecrsa CH, Ha Gosiee yBIaKHEHHBIX
JaHamadTax 1mo cpaBHEHUIO ¢ APEHUPOBAHHBIMHU TI0-
BEPXHOCTSIMU.

B BI'M 0160p 110p0/ B MEP3JIOM COCTOSIHUM IIPO-
uspoauan B roukax 20P3, 20P4, 20P6, 20P7. ua
Bcex Touek, kpome 20P3, moyuens 6ojiee BBICO-
kue 3HaueHns copep:xannst CH,, vem B CTC. Mak-
CUMaJIbHbIE 3HAUEHUS TTOJYUIEHbI [IJIST MEP3JIBIX T10-
poxa B GeperosoMm ycrymne Ha o. Kamwun (Touka
20P7), B cpennem conep:kanue CH, coctaBuio
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(8.15 £ 6.14) mar/kr (Mmakcumym 15.78 M /kr). B TOU-
ke 20P4 B cioe BI'M coxep:kanme CH, coctaBuio
1.68 ma/xr, B Touke 20P3 — 0.46 mu/KT, B TOUKE
20P6 — 0.3 ma/KT.

Jliist 0TOOpasKeH S TPOCTPAHCTBEHHOTO PacIpe-
neseHus cogepskanus Metana B mopoaax CTC u BI'M
Juis paitona cranmonapa Mappe-Cane cocraBiieHbl
KkapTel (puc. 6). /7151 mocTpoeHns KapT co/lepKaHMsT
Metana B CTC u BI'M 6bis1a ucrnosib3oBaHa JaH -
madTHAA KapTa palloHa UCcae[0BaHusd, TOCTPOEHHAs
pauee [ Oblogov et al., 2020). [1nst oto6paskeHust co-
Jiep;KaHus MeTaHa B TIOPOJIaX OCPE/IHEHHBIE TAHHBIE B
TOYKaX OBLIN OTCOPTUPOBAHBI HA MSITh HEPABHbBIX I'Pa-
JIAIAH 1 TTOKa3aHbI 1IBETOBON AJTUTPO.

CocraBiieHHbIE KapThl HATJISIHO WJJIIOCTPUPY-
IOT TPOCTPAHCTBEHHOE paciipeiesieHne COMEePsKaHus
Metana B CTC u moacTHIAIONNX BEPXHUX TOPU30H-
Tax Mep3JI0THl U MO3BOJSIOT OIEHUTHh KOJMIECTBO
MeTaHa, KOTOPbII OyeT aMUTUPOBAThCs B aTMOcde-
Py TPY PA3HBIX CIIEHAPUIX KIMMATUYECKOTO TTOTETI-
JIEHWS M JIETPaJIalliil MEP3JIOTHI B YCJIOBUSX THUITNY-
HOW TYH/IPBI.

MeTtan B MHOTOJIETHEMEP3JIbIX TOPOIaX
¥ TI0/I3€MHBIX JibZlaX paiiona Mappe-Cane

[laHHBIE TTO CO/lepKAHMIO MeTaHA B YETBEPTUY-
ubix MMII 1 nojzemusbix abgax paitona Mappe-Caite
OBLIN TIOJTyYEHBI B pe3yJIbTaTe U3y4eHuss 0OPbIBUC-
TBIX CKJOHOB MOPCKOTO Gepera BbicoToit ot 10 110
30 M (puc. 7) | Kanescxuii u op., 2005; Cmpeneuxast u
op., 2009, 2018)].

B BepxHeit yacTu paspesa ¢ MOBEPXHOCTU OOHA-
JKAIOTCS MEJIKO- ¥ TOHKO3E€PHUCTBIE aJIJIIOBUATTbHBIE
mecku rojoreHoBoro Bo3pacta (alV). B Hux comep-
;xaane CH, HamMeHbITIee cpesint BceX Te0JTOTHIeCKIX
pasnocrteii, B cpegreM Bcero (0.08 + 0.1) mu/xr, T0-
JIYYeHHbBIH MakcuMyM coctasisier 0.35 Mii/Kr.

[Tonx meckamm 3aerafoT KOHTHHEHTAJIbHBIE TIBI-
JIeBAThI€ CIOUCTBIE CYTIECH U TIECKH 03¢PHO-GOJIOTHO-
ro (IbII1*%) umu npubpesxno-mopckoro (amIII3-4) re-

He3uca, B KOTOpuIxX cogepxkanne CH, Ha mopsgok
BbIIlle, YeM B [IEPEKPBIBAIOIINX TOJOIEHOBBIX MECKAX.
MaxkcumanbHoe 3Hauenue cocranisger 3.81 M /KT, B
cpennem (0.87 £ 1.13) ma/kr.

Cymnecuano-mecuanbie otnaoxkenus (amlII3—4)
00pasoBaHbI B IIpejiesiaX OOIIMPHON 3a03€PHOIT Tpu-
MOpPCKOU paBHuHbI | Cmpeneykas u op., 2009]. B nan-
HBIX OTJIOKEHUSIX HaOMIOAeTCsT BHICOKAs Bapua-
TUBHOCTH conep:kauuss CH,, MakcuMyMm 3HaYeHUit
nocturaet 6.75 MJI /KT, O/THAKO B CPEJIHEM COCTABJISI-
et (0.46 = 1.16) mu/Kr.

B ocHoBanum paspesa 3ajeraloT TJIUHBI U CY-
TJIMHKY € TIPOCTIOSMU TIECKOB TT03/IHEHEOTLIEHCTOTIe-
Hosoro Bozpacta (mlII!) Mopckoro u npubpexno-
Mopckoro reHesuca. CyrJMHUCTO-TIMHUCTBIE OT-
JIOXKeHus cofiepskat Hanbosbiee konndectso CH,.
Cpemnee conepsxanue coctanisieT (1.94 £ 1.62) ma/xr,
MaKCHUMyM paBeH 6.77 MJI/KT.

Ornoxenus amIII3~4 B ienrpanbHoit yacTu pas-
pesa BMemaoT cyOropu3oHTaIbHbIE JUH3bI 1 TIPO-
CJION CTEKJIOBU/THOTO JIbJIa ¢ BOJTHOOOPA3HBIMY U3TH-
6aMU 1 eINHUIHBIMUA MUHEPATBHBIMU BKIIOYEHUSMU.
[Ipocson yrcTOTO Jib/Ia BUAMMON MOITHOCTHIO OT
MePBBIX caHTUMeTpoB 10 1.5 M (B cpemrem 0.2—0.5 m)
yepeayroTcs ¢ TeCIaHbIMU (CYTIECUaHbIMU ) TIPOCIOS -
mu. Bo nby comep:kaTcs HepaBHOMEPHO pacipese-
JIEHHBIE TTY3bIPbKU AUaMeTpoM 1—2 MM OKpPYTJIoii
6o crabo BHITSIHYTON (hOPMBI, a3 B KOTOPHIX Ha-
XOJUTCS TOJT laByienueM. ToJima recyanbixX OTI0Ke-
Huit amII[3 ¢ BKIIOYUEHUAMU JIMH3 1 IIPOCJIOEB JIbJa
BHU3yaJbHO BOCIIPUHUMAETCS KaK eIUHbIN JIeIOTPYyH-
TOBBIIl TOPUBOHT U OOBEANHEHA B TOPUZOHT TLJIaC-
tToBoro Jbja repsoro tuna (I1JI 1). B mmuzax sabaa
COZIEP’KUTCS 3HAYNTENbHOE KOJMYECTBO METaHA.
B cpennem copepskanume MeTaHa COCTAaBUJIO
(0.98 £ 3.25) mui/kr. B equHrndHOM 00pasiie JUH3bI
Jbaa B otoxkennsax amlIII3~4 nomyuen aGeomoTbrii
MaKCHMYM U3 BCeX 0TOOpPaHHBIX 00PasIioB 110 BCEM
re0JIoro-TeHeTHYeCKUM PA3HOCTSIM, COCTABJISIONIHIT
23.29 ma/Kr.
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Mecku alVv MeineBatble  lMecku, cynecn  CyrnnHku, mKn mxn JIMH3bI Nnbaa MnacToBbIVi nen,
(MUC-1) cynecu Ibl* amlll®® ravHb mill’ (BEpPXHUIA (HUXHUIA B OTNIOXKEHUSX B OTJIOXKEHUAX
(MUC-2) (MNC-3-4) (MWUC-5) apyc) apyc) amlli®?® mill' (Nn12)

Puc. 7. “Bokc-mnot” -quarpaMmbl coiep;KaHus MeTaHa B Mep3JIbIX YeTBePTHYHbBIX OTIOKEHUSIX H IT0/I3€MHBIX
JbJIaX yyacTKa 6Geperosoro o6pbiBa paitona Mappe-Caue.

[Tuchpbl — KOTMIECTBO 3HAYEHUIT B BBIOOPKAX.
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MaccuBHas 3ajeKb MJIACTOBOTO Jibjla BTOPOTO
tuna (I1JI 2) BckpoiBaetcs B 3.0—3.5 KM 10Kiee 110-
JIAPHON CTAHIIMK B CYTJIMHUCTO-TJIMHUCTDIX OTJIOKE-
ausax mlII!. Bugnmas MomHoOCTb 60Jee 8 M, HUKHSIS
YacTh YXOAUT TI0J] yPOBEeHb Mopsi. Jlel B oObeMe mpak-
TUYECKHW YUCTBIN, CTEKJIOBU/HBIN, OTHAKO BCTpeda-
H0TCsT 00JTACTH CO 3HAYUTENbHBIMY TIPUMECSIMUA MUHE-
PaJIbHBIX BKJIOUEHUH (B OCHOBHOM TJIMHUCTON U TIBI-
sieBaToll dpakiuit) B Buje B3Becu. Jlea BrIoUaeT
MeJIKMe IIy3bIPbKU ra3a U UX CKOILIeHUS, pacipe/e-
JIEHHBbIE KpaiiHe HepaBHOMEPHO. ['a3 B My3bIpbKax Ha-
XOAUTCS O laByieHueM. CpejiHee coiepKaHue MeTa-
Ha B o6pasnax ILJI 2 cocrasusio (0.76 + 1.69) miu/xr,
MaKkcuMyM jocturaet 6.07 mi/Kr.

B paspese BblzessioTes 1B reHepalm noBTop-
Ho->)kuabHBIX Jb0B (II7KJT). Tomonenossie TT7KJI
BEPXHETO sIpyca NUMeI0T YeTKYT0 KITUHOBUAHYIO (hop-
MY, 4aCTO HaJCTPAMBAIOT HUKHUI Ipyc OoJiee IpeB-
uwnx skt JKuel mmupunoit nosepxy 0.5—1.2 M u BbI-
cotoii 1.0—3.5 M 06pasyioT peneTky co CTOpOHOH Mo-
surona 6-8 m. O6pazoBaHbl 10 CUHTEHETUYECKOMY
THUILY POCTA, HA YTO YKa3bIBaeT OTHOCUTEIbHO BBICO-
Kas JIbIUCTOCTh BMETIAIONIUX TTecKOoB 1 Topda. Jlex
JKUJT COAEPKUT MHOTOUHCJIEHHBIE BEPTUKAIBHO OPH-
E€HTUPOBAHHBIE My3BIPbKU Ta3a PAa3MEPOM 10 3 MM.
Cpennee cozepxkanue Merana B obpasiax IT7KJI ro-
JiotieHoBoro Bodpacta coctaBuiio (0.15 + 0.24) mur/xr,
makcumym 1.03 mur/Kr.

Meckwu (a, IblV) MbinesaTtble cynecu

v necku (Iblil*)

Kpymmsie [T7KJI muzxHero sipyca Hadaau hopmu-
poBatbcs B KoHile MU C-3 1 Tpo10JKIITH aKTUBHBIN
poct 8 MUC-2 [ Forman et al., 2002]. JKwibl mmpu-
Hol moBepxy 1.5—4.0 M u BbIcOTOI1 10 10 M 0OpasyoT
pemteTky co ctoponoil moaurona 10-20 m. TIKJI
CUHTEHETUYECKOTO THIIA, HA YTO YKa3bIBAET, B 4aCT-
HOCTH, TIEPUOIMYECKN BCTPEUYAIOIIALCS MOACKOBAsA
KPUOTEKCTypa BMellaloNnX OTJ0KeHNH. XBOCTBI
JKUJI B IIEHTPATbHON YacTh yyacTka 6eperosoro 06-
poiBa BxoaaT B MaccuB I1JI 1, mpu aTom BeTBsATCS M
U3THGAIOTCS B Pas/IMUHBIX HalpaBaeHUX. Jlea i
MPO3PAYHbINl ¢ TOHKUMHU BEPTUKATbHO OPUEHTUPO-
BAaHHBIMU TTPOCTOSAMU MUHEPAJbHBIX BKJIIOUEHUI
recyaHo-1blIeBaToil (ppakiuu. MHOTOYMCTEHHBIE
my3eIpbku ra3a pazmMepoM 0.1—-2.0 MM BBITSTHYTBI BO
Jby BepTukaiabHo. CpesHee cojepkaHue MeTaHa B
obpasnax IIJKJI mieiicToeHoBOro Bo3pacra cocra-
Buiio (0.63 + 1.89) mu/kr, makcumywm 11.11 Mo /Kr.

Copepxannsa CH, B mpenenax oHO# Teosoro-
TreHEeTUYECKON Pa3HOCTH MOTYT Pa3jinyaThcs Ha He-
CKOJIBKO TIOPSI/IKOB B 3aBUCUMOCTH OT KOHKPETHOTO
MecTa othopa mpobbl. ITO TPEK/IE BCETO AKTYATBHO
TSI TIJIACTOBBIX JIBJIOB PailoHa, re B oOpasiiax, 0To-
OpaHHbBIX B Mpe/iesiaX HeCKOJNBKUX JIECITKOB CAaHTHU-
METPOB JIPYT OT [IPYyTa, MOJy4eHbl COBEPIIEHHO pPa3-
Hble 3HayeHud. Pacnipenenenns conep:kanug CH, B
MEP3JIbIX YeTBEPTUYHBIX OTJIOKEHUAX U TOJI3EMHbBIX
abjax B paitone Mappe-Caite nipuBezieHbl Ha puc. S.

Mecku, cynecun (amIII3'4) ["NWHBI, CYrANHKN (mIII1)
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Jvana3oH cogepXxaHum meTaHa, Mi/Kr
Puc. 8. Pacnpenenenue 3HayeHuii coiepkaHisi METaHAa B Pa3HbIX re0JIOr0-TeHeTHYECKUX THMAX MeP3JbIX

MOPO/T ¥ MOI3€MHBIX JIbJIOB B paiione Mappe-Caie.
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Buio, 4To B OOJIBIINHCTBE PacCMaTPUBAEMbIX I'€0-
JIOrO-reHeTUYeCKUX Pa3HOCTEN XapaKTep paclipeje-
anennst CH, mpubanken x soraopMaibromy. [Ipu
9TOM B OCHOBHOM MaKCHUMYM 3Ha4eHUI HabJII0qaeTcst
B nuanazone 0.01—-0.10 mu/kr. 3HaunMble OTKJIOHE-
HUS OT JIOTHOPMAJIBHOIO pacipejpeaeruns Habio/a-
I0TCST JINIIh JIJISI MOPCKUX CYTJTUHUCTO-TJIUHUCTBIX
otnosxenuit mI11!, rie ecth BbIpaskeHHoe rnpeobJiaa-
Hue 3uadenuii B auanaszone 1—10 mu/kr, u 17151 3nave-
Huii TIJT 2, tie npeobiiasaHiie OTHOCUTCS K JIaIa3o-
Hy 0.01-0.10 mu/kr.

ITosyyeHnHbie gaHHble CBUAETEIbCTBYIOT 06
Ou€eHb BbICOKOI U3BMEHYMBOCTU COJIEPIKAHUS METAHA B
yerBepTUYHBIX MMII 1 monzemupIx apmax. Tem He
MeHee JI715T KasK/I0TO Te0JI0r0-TeHeTUYeCKOoro THIIa Xa-
paKTepHbI COGCTBEHHBIE IOKA3aTeIM COIEPIKAHUS Me-
TaHa, CBUJIETETLCTBYIOIINE O BJIUSHUN YCJI0BUI (hop-
MUPOBaHUS ¥ IIPOMEP3aHUs Ha COJeP/KaHue MeTaHa.
Takum 06pasoM, MeETaH MOKET BBICTYIIATh HOIOJIHMU-
TeJbHBIM UH/UKATOPOM JIJIsi TEOKPUOJIOTUYECKOTO
pacujieHeHusT MeP3JIbIX TOJIII.

IMuccHsi MeTaHa ¢ TOBEPXHOCTH
JloMuHaHTHBIX JanamadgroB Mappe-Caie

Namepenns yaeapabIx motokos CH, B atMocde-
py (aMUCCUsT MeTaHa) TTPOBOAMIIMCH HA TEPPUTOPUU
Mappe-Cauie B koHIle niossi—Havase aBrycrta B 2018,
2019, 2020 rr. na 9 xmouensix Toukax (BH1, BH2,
BH2a, BH3, BH4, BH36, BH44, SB05, SB06) B mipe-
nesilax 8 TOMUHAHTHBIX JlaHAmAagTOB. V3aMepeHus He
MIPOBEJIEHBI JINIIb B TIpeeax JanamadTos Topdsi-
HUKOB, [PEHUPOBAHHON MOBEPXHOCTH MTECYAHDBIX Pa3-
JIyBOB, Ha OeueBHUKaX P. Mappe-Sxa, MOPCKOM TLIsI-
xke. Jlust mooOHBIX TUIIOB JlaHAmadTOB paHee OBLIO
YCTAaHOBJIEHO TPAKTUYECKH TIOJTHOE OTCYTCTBHUE T0-
TokoB MeTtana | Kwon et al., 2017].

Bcero 6b1710 TPOBEIEHO 26 YETHIPEXYACOBBIX 9KC-
MepruMeHTa TIPU TeMITepaType MOBEPXHOCTH OT 5.7 110

124
N.

Z 10

4
19 20«
2 in (1]
3
——

[

YnenbHbIi NOTOK MeTaHa, Mr/|
N
1

BH1 BH2 BH2a BH3 BH4 BH36 SB05 SB06 BH44
MHOEeKCbl TO4EeK UBMEPEHNT

Puc. 9. “Bokc-mior” -quarpaMmsl y/1€JIbHOTO TOTOKA
MeTaHa C JIOMHHAHTHBIX JlaHamadToB paitfona Map-
pe-Cane.

[Luchpbl — KOJIMIECTBO 3HAYEHUIT B BBIOOPKAX.
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20.0 °C. PesysibTarbl U3MepeHUil TPE/ICTABIEHBI HA
puc. 9.

OTYeTINBO BBIIEJISETCS] HECKOJIBKO TUITOB JIAH]I-
maTOB C BBICOKUMU TOJIOKUTETbHBIMUI 3HAYEHUSIMU
YJIEJIbHBIX TIOTOKOB MeTaHa. JTO 3a00JI0UeHHAs 110-
BEPXHOCTH MmoiiMbl pekn (Touku BH36, SB05), 3ab0-
JIOUEHHOE TIOHWKEHNE CTOKA MOBEPXHOCTHBIX BOJI
(touka BH4), 3abojiouerHast HOBEPXHOCTh 03€PHOM
koTsoBuHBI (Touka BH44), cuibHo yBraxkHeHHas
MMOBEPXHOCTH MOJUTOHATHHOTO MOHMKEHUS (TOUKA
BH2a). MakcumasbHOe 3HaU€HNE Y/IeTTbHOTO TOTOKA
MeraHa noJsiyueno B touke BH36 u cocrasuio
10.7 mr/(m%4) 1npu Temieparype MoBEPXHOCTH
20.0 °C. B touke BH4 Hanboibliiee 3HaUEHIE TOTOKA
MeTaHa cocTaBuao 4.5 Mr/(M2-4) 11pu TeMieparype
nosepxuoctu 16.9 °C, B Touke BH44 a1u 3nauenus
coctanaioT 2.99 mr/(m2u) u 17.1 °C coorBeTcTBEH-
Ho. HanGosbiiiee 3HaueHMe MOTOKA METaHA B TOUKE
BH2a (1.5 mr/(m2-4)) nosydeHo npu TemiepaType
nosepxuoctu 13.1 °C. B ocTaysbHbIX TOUKaX 3Haue-
HUA yJeabHOro noToka Beerna Menee 0.1 mr/(m2-4).
ITpuMepHO TaKue ke MOTOKK MeTaHa ObLIN U3Mepe-
HBI PaHee B Pa3JUYHBIX 9KOCUCTeMaX AJISICKH B 30He
citonHoro pacipocrpaneruss MMII [ Euskirchen et
al.,, 2017].

Ha rpacdwuke cooTHOIEHN y1eqbHBIX TOTOKOB
MeTaHa ¥ TeMIIepaTyPbl IIOBEPXHOCTH, NU3MEPEHHOMH
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Puc. 10. CooTHomeHue yAeIbHbIX TOTOKOB MeTaHa
U TeMIepaTypbl IOBEPXHOCTH BO3Jie TOYEK H3Mepe-
HUH B IOMHMHAHTHBIX JaHamadrtax paitona Mappe-
Cane.

1—8 — Touka usmepeHuil u ee uHEKC B Janmmadre: 1 — apeHu-
poBaHHas POBHAS TYH/IPA, 2 — MOJUTOHAIbHAS JIPEHUPOBAHHAS
TYHJIPa, 3 — POBHAs yBJIAKHEHHAst TYH/Pa, 4 — JI0KOUHA CTOKa
MOBEPXHOCTHBIX BOJL (JIOT), 5 — cpejiHsis oiiMa peKu, 6 — HU3Kast
no¥imMa peku, 7 — BbICOKas NoliMa peku, § — 03epHoe MOHMIKe-
uue. /7151 HeKOTOPBIX PSIZIOB JIAHHBIX TIPE/ICTABJIEHBI JINHEIHbIE
TPEH/IBL.
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BO3Jie KaMePbl B MOMEHT 0TOOpa 1Mpod, OTYETIUBO
MIPOCJIEKUBAECTCST TEHIEHIIUS BO3PACTAHUS TTIOTOKOB
MeTaHa IIPU yBeJIMYeHUH TeMIlepaTypbl II0OBEPXHOCTH
(puc. 10). Hanyuumm o6pasoM 3T0 BhIPAKEHO IS
JaHAIAdTOB ¢ GOMBITUMY 3HAYECHUSIMU TOTOKA MeTa-
Ha. B wactHocTu, B Touke BH36 MoxHO BbIZIEIUTH
TPH INANA30Ha TEMIIEPATYP, TIPH KOTOPHIX OBLITH PO~
BeJieHbl u3Mepenus. IIpu temneparype oBepXHOCTH
ot 5.7 1o 7.2 °C Habrio1ascst HAMMEHBIITHH TOTOK Me-
TaHa, OJIM3KUI HYJIF0 WU OTpUllaTeIbHbIi. TIpu TeM-
repatype moBepxHoctu okoJio 8§—9 °C 3nayeHus mo-
TOKa MeTaHa OIyTUMO BbIPOCJIM U coCcTaBUH OT 1.68
110 2.47 mr/(m%4). Hauboabmuii notok Metana 8.6—
10.7 mr/(m?-4) B Touke BH36 6bL1 mo/yden mpu tem-
nepatype ot 18.8 mo 20.0 °C.

3AKJIOYEHUE

B pesynbrare mpoBeeHHBIX MCCACIOBAHUN B
Mappe-Caine u yctbe p. Iledopa mosyueHbl HOBbIE
CTATUCTUYECKU JIOCTOBEPHBIE AaHHbIE 110 CojlepKa-
HUIO MEeTaHa B TAJION YACTH CJI0S CE30HHOTO OTTanBa-
HUS U B NIOJICTUJIAfOTIEM BepXHeM ropu3onTe MMII
(TTepexo/THOM M TPOMEKYTOUHOM CJIOSIX MEP3JIOTHI).

B Mappe-Caie HanboJibliee cojepRaHie MeTa-
Ha B CTC 6bw10 3apukcupoBato Ha 3a60J0UEHHBIX
garamadTax cpefHeil M HU3KOM moiimbl. Cpennee
cozep:kanne Merana cocraBuiao (1.59 + 1.36) u
(1.57 + 2.62) mJsi/Kr cooTBeTCTBEHHO. [lJ1s1 TpeTbeit
MOPCKO# Teppachl BBICOKOE COJiep:KaHlie MeTaHa B
CTC nosyueHo B 3a00JI04€HHOM TIOHMKEHIH CTOKA
MMOBEPXHOCTHBIX BOJ| (JI0T€) M HA TTOBEPXHOCTH TIO-
JIMTOHAJILHOW TYH/PBI. B X0opolo ApeHnpoBaHHbIX
ganamadrax (IpeHupoBaHHAS TOBEPXHOCTb TUITAY-
HOW TYH/PBI, ITlecuaHble Pa3ayBbl U JP.) OTMEUEHO
HamMeHnbIIee cogepkanne merana B CTC. 3akono-
MepHoe yBenmuenue copepikanus CH, ¢ rmybunoil B
CTC, BepogaTHO, yKa3biBaeT Ha BaXKHYIO POJIb Tud-
(hysmoHHOTO MEXaHU3Ma MePeHoca MeTaHa K MOBEPX-
HOCTH.

B noponax BI'M coznepsxanue metana 710 5—6 pas
6oupiire, uem B CTC (B cpentem 3 mii/kr). Bosbiinoe
cozep:xanne Metana B csioe BI'M rosyyeHo ryiaBHbIM
obpasom i stanmadros, B Kotopbix U B CTC Ha-
6JIT0/147T0Ch BBICOKOE cofiepskanue Metana. [ToBbIieH-
Hoe coziepkarne CH, B cioe BIM o6bsicHsiercst ipo-
HUKHOBEHMEM MeTaHa B HUKEJEXalllue CJIOU BO Bpe-
M1 ocerHero ipomep3sanus CTC.

M3-3a2 BBICOKOTO COJIEPsKAHMS METaHa [1ePeX0/l-
HYIO 30HY MEP3JIOTBI CJeyeT PaccMaTpuBaTh Kak
3HAYUTEIbHBIN MOTEHIIUATBHBIN NCTOUHUK MEeTaHa,
KOTOPBIiT OyeT BOBJIeUeH B 000POT TAPHIKOBHIX ra-
30B B atMocdepe B cirydae gerpazganu MMII.

[IpoBenen ananus cojep:kaHud U pacipesee-
HUS METaHa B PA3JUUYHBIX T€OJOT0-TEHETUUECKUX
Tumax 4eTBepTuYHBIXx MMII 1 moa3eMHBIX Jbaax
pa3auyHoTO TeHe3uca B paiione Mappe-Carne. Ycra-
HOBJIEHO, UTO HauGOJIbIEe KOJMYECTBO METaHa CO-
JEPKUTCS B CYTIMHUCTO-TIUHUCTBIX OTIOKEHUSX

mopckoro renesuca (mIII!) (B cpeanem okouo
2 ma/kr, MakcuMyMm 6.77 MJ1/Kr), 3ajieraioinux B oc-
HOBAaHUU Pas3pesa M COCTABJSIONNUX OOJIBIIYIO YaCTh
obbeMa 110poJ1, 0OHAXKAIOIMXCA B OEpEroBOM paspese.
Takoke BbICOKHE 3HAUCHUS CO/IEPIKAHMS METaHa yCTa-
HOBJICHBI /17T TIOI3EMHBIX JIBIOB paiioHa. B mpocmosax
U JIMH32X CTEKJIOBU/THOTO JIbJIA, 3AJIeTafONUX B aJIJTIO-
BHATBHO-MOPCKUX (MPUOPEKHO-MOPCKUX) CyIiec-
yaHo-nmecyanbx ortaoxkenusax (amllI>4) momyuen
a0COJIIOTHBI MaKCUMYM COJZEpsKaHUsI MeTaHa
23.29 MJI/KT, XOTS B CpeIHEM B TaHHOM THIIE JIb/IOB
ero cosiepkanne He mpesbitaer 1 mu/kr. [Tokazano,
4YTO CcojilepKaHle MeTaHa B Ipejiesiax OfHOM reoJioro-
reHeTUYeCKO Pa3HOCTH MOJKET Pa3jinyaThCsl HA He-
CKOJIBKO TIOPSIAKOB B 3aBUCKMOCTHU OT MecTa 0Thopa
poObl. XapakTep pacupeaeieHus MeTana 1yt 00J1b-
IITUHCTBA BbIJIEJIEHHBIX T€0JIOTO-TeHETUYECKUX TUTIOB
MEPBJIBIX HOPOJ U MOA3EMHBIX JIbI0B IPUOIUKEH K
JIOTHOPMAJIbHOMY.

Ornpe/iesieHbl MMKOBbIE 3HAUEHUST Y/I€JIbHBIX T10-
TOKOB MeTaHa B aTMoc(epy ¢ TOBEPXHOCTeH JIaHi-
madToB TUNUYHOM TYHPEI B paiione Mappe-Caure.
YeroiiunBble 3HaUUTEbHBIE [TOTOKU HAOJIIOAAINCh
JUTSE YIaCTKOB 3a00JI09€HHOI TIOBEPXHOCTU HUBKOU U
cpeaHell oMbl 3a00J104EHHBIX TIOHUKEHUN CTOKA
[MOBEPXHOCTHBIX BOJI, 3a060JI0UEHHBIX TIOBEPXHOCTEN
03€pPHBIX KOTJIOBUH, CUJIbHO YBIAKHEHHBIX TTOBEPX-
HOCTEN MOJUTOHAJBHBIX MOHMKeHNN. Makcumasib-
Hoe 3HaveHue moToka Metana (10.7 mr/(m2-9)) moJry-
YeHO Ha CpejiHell ToiiMe TTpU TeMIiepaType TMoBepX-
noctu okono 20.0 °C. Ha nosepxnocrax ciuabo
VBJQKHEHHBIX U JIPEHUPOBAHHBIX JaHAMahTOB
3HAYEHUS yAEeJTBHOTO MOTOKA MeTaHa BCET/la MeHee
0.1 mr/(m%4). YunursiBas JanamadTHyIO CTPYKTYPY
paiiona Mappe-CaJe, ICTOYHUKAMU CYTIIECTBEHHON
OMUCCUN MeTaHa SBJSIOTCS 45—50 % TeppuTOpu.

Baazooaprocmu. Pa6oma evimomiena npu noo-
depacke PHD (zpanm 22-27-00181). Kpuorumonozu-
ueckue uccredosanus npogedenvl 6 pamxax Ipozpam-
Mot pazeumust Mexcoucyuniunapnoil nayuno-o6paso-
samenvrotl wKoavt Mockosckozo 20cydapcmeeniozo
ynusepcumema um. M.B. Jlomonocosa “Bydywee nia-
Hemul U 2100ANbHBIE USMEHEHUS OKPYICAIOUCTL CPe-
ovt” u 20czadanus “60n10Uus Kpuochepor npu u3-
MEHeHUU KAUMAma u aHmponozeniom 6o3oeticmeuu”

Ne 121051100164.
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