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[IpoaoskeHbl MOHUTOPUHIOBBIE T€OKPHOJIOTMYECKHE HaOII0JEeHUsT Ha Yy4acTKax
0e3 TeXHOTE€HHBIX HAPYIICHWH JJIg TMOMOJIHEHUS OOIEeIOCTYIMHOM 0a3bl JaHHBIX
GTN-P. Ha oGmmpnoii Tepputopurt POCCHUICKON KpPHUOJHMTO30HBI B HACTOSIIEE
BpeMsi TmojjiepkuBaeTcss pabora Ha 298 miomaakax, Ha KOTOPBIX pa3MEIICHbBI
CKBa)XMHBI WM TEeMIIepaTypHble HaOMoAeHU B Iypdax, a Takxke Ha 61 ruiomaake
CALM, pacnonoxeHHbIe B pa3HbIX JaHAIIA(DTHBIX YCIOBHSIX.

Geocryological monitoring in undisturbed condition was continued. The 2014-
results were submitted in the GTN-P Database. The 298 observatories contain
several boreholes or soil temperature measurements. The 61 CALM-sites present
different landscape condition.

FxEx* UK3 CO PAH

Nucturyr Kpuochepst 3emum Cubupckoro otaeneHusi Poccmiickoi
aKaJaeMun HaYK) u3aaer JKypHAJI «Kpuocpepa 3emum»

(http://www.izdatgeo.ru).  HamOoJsiee  BaxkHble  pe3yJbTaTbl IO
nporpammam UK3 CO PAH u MHOrux Apyrux HMHCTHTYTOB H

OpraHu3amuii, BeXyIIHUX HCCJIeIOBAHNS B obJiacTu
KpPHOC(PepbI/MHOTOJIETHEH  MeEp3JI0Thl, MNYOJUKYHWTCH B 3TOM
JKypHaJe. HawuboJiee BasKHbIe/HHTEPEeCHbIE AHHOTALIUM

IPeacTaBJICHbI HUKE.

Earth Cryosphere Institute (Earth Cryosphere Institute, Siberian Branch, Russian
Academy of Science (ECI SB RAS) publishes the journal “Earth’s Cryosphere”
(“Kriosfera Zemli”, http.//www.izdatgeo.ru).
The results of the most fundamental and advanced investigations, important results
on the programs of the Earth Cryosphere Institute (ECI SB RAS) and of the many
others Institutes and organizations specializing on permafrost/cryosphere
researches are presented in the journal “Earth’s Cryosphere” (“Kriosfera
Zemli”). The abstracts of the most interesting papers are submitted for the
consideration of readers

Tom XIX, Ne 1 (SIuBapp—mapTt 2015)

1) V.N. Golubev, D.M. Frolov. Pecularities of water vapor migration at snow
cover—atmosphere and snow cover—ground boundaries


http://www.izdatgeo.ru/
https://docviewer.yandex.ru/r.xml?sk=36fe01093721cc9e0f36c59c26185e53&url=http%3A%2F%2Fwww.izdatgeo.ru

Lomonosov Moscow State University, Laboratory of Snow Avalanches and Mudflows,
Department of Geography, 119991, Moscow, Leninskie Gory, 1, Russia; golubev@geol.msu.ru

Concentration gradient of water vapor in snow cover is determined by the presence of
temperature gradient. The formation of water vapor concentration gradient on the boundaries of
contacting media (snow cover— atmosphere and snow cover—underlying ground) is conditioned
by the difference between water vapor content in pore spaces of snow and in boundary layers of
atmosphere and ground. The result is the sublimation of ice grains and the migration of forming
vapor. It has been demonstrated that the snow sublimation intensity under isothermal conditions
depends on microstructure and varies from 42-10°® kg/(m?s) at —8 °C for ice and 40-10°
kg/(m?-s) for snow with density 500 kg/m? to 32-10°® kg/(m?-s) for snow with density 160 kg/m®.
Water vapor content in pore space of snow amounts to 1.08 at —22 °C and 1.045 at —5 °C in
regard to its concentration defined by Clapeyron—Clausius equation. Consideration of water
vapor transfer on the snow-ground boundary for isothermal conditions and at the presence of
temperature gradient for sand and clay models has demonstrated that flux values range (8.0—
39.3)-10°® kg/(m?-s) (from ground to snow) and (1.0-2.5)x 10°® kg/(m2-s) (from snow to
ground).

Mass transfer, snow, sublimation, water vapour

I'onyoes B.H., ®poaoB .M. OcoOeHHOCTM MHUTpallM¥ BOJSHOIO Tapa Ha
rpaHdliax paszena arMochepa—CHEKHbIH TMOKPOB M CHEXHBIA  MOKPOB—
noactwiaronuii rpyHt // Kpuocdepa 3emmu, 2015, Tom XIX, Ne 1, ¢.22-29.

Mockosckuii cocyoapcmeennuwiil yHusepcumem umenu M.B. Jlomonocosa, HUJI chedcnbvix nagun
u cenetl, eeoepaghuqeckuii ¢p-m, golubev@geol.msu.ru

I'pagrieHThl KOHIIEHTpalMM BOJASHOTO Iapa B CHEXHOM IOKPOBE OMNPENENAIOTCS HAIUYUEM
rpaaueHTa TeMieparypbl. Ha rpanuiiax KOHTaKTUPYIOIIHUX CpeJl CHEXXHBINA MOKpOB—aTMocdepa u
CHEXXHBI TOKPOB—TIOJCTHJIAIOIIME TPYHThl BO3HUKHOBEHUE TPAJAUEHTOB KOHIICHTPALIUU
BOJSTHOIO TMapa oOyCJOBJIEHO, KpPOME TOTO, pa3iIHuMsIMHU B COJEPKAHUU BOJSHOTO Mapa B
MIOPOBOM IPOCTPAHCTBE CHEra U B MPUTPAHUYHBIX CIOSX arMochepbl U TPYHTOB, YTO BENET K
cyonuMmanuu JeAsSHBIX 3€peH M Murpamuu oOpasyromerocs mapa. IlokazaHo, 4To B
M30TEPMHUUYECKUX  YCJIOBHMSIX HWHTEHCHUBHOCTh CyOJIMMAalMM CHEra 3aBUCUT OT  €ro
TEIUIONPOBOIHOCTU U IUIOTHOCTH, U3MEHSSICH TIPU TeMnepaT@e —8 °C or 42¢10°® Kr/(M2°c) JUIs
JIBIa U 401078 Kr/(M2°c) I cHera ¢ IuioTHocthio 500 xr/M” mo 3201078 KF/(MZ'C) JUISL CHEra ¢
miotHocThi0 160 kr/M°. CojepkaHHe BOISHOTO Iapa B IOPOBOM IIPOCTPAHCTBE CHEra
coctasiser 1,08 npu remneparype —22 °C u 1,045 npu —5 °C 10 OTHOLIEHUIO K KOHLEHTpaluu
ero, ompenenseMoil ypaBHenueMm Kiamnelipona—Knaysuyca. PaccmoTpenue mepenoca mapa Ha
IpaHULle CHET-TPYHT Ui M30TEPMUYECKUX YCIOBHUI U MPH HAIWYUM TPaJHeHTa TeMIlepaTyphbl
JUIA MOJeJNiel C MeCKOM M TJIMHOW MOKa3bIBaeT, YTO 3HAUYECHUS MOTOKA HAXOJATCS B MHTEpBaiax
(8,0-39,3)+10°® kr/(M%ec) (u3 TPYHTa B CHET) U (1,0-2,5)*10"® kr/(m?sc) (u3 cHera B TPYHT).

2) S.M. Fotiev. Genesis and mechanism of formation of the layers of the
repeatedly-injective ice

Earth Cryosphere Institute, SB RAS, 625000, Tyumen, P/O box 1230, Russia;
kriozem@gmail.com
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The typical features of the ice layers occurring in situ in the full sections of the marine sediments
have been specified. The comparison of the mineralization and the chemical composition of the
ice of the lacustrine and marine waters have proved that the ice layers had been saturated by the
lacustrine waters. It was determined that the ice layers began forming only after the full sea
regression and considerably later than the perennial freezing of the surrounding deposits. It has
been ascertained that thick ice layers cannot be formed during the process of segregational
accumulation. The leading role of the process of injective ice accumulation during the formation
of the thick layers of the ultrafresh ice inside the strata of the frozen deposits have been proved.
The source “feeding” the ice layer occurred to be not inside but outside the surrounding deposits.
The conditions of penetration of the lacustrine waters into the strata of the frozen deposits and
the layerwise formation of the ice layers have been examined. It was revealed that the delivery of
the water from lake to ice layer and its transportation to enormous distances was provided by the
huge cryogenic pressure occurring during ice freezing inside the closed lake depression.

Layer of repeatedly-injective ice, segregation and injective ice accumulation, cryogenic head

®otueB C.M. T'ene3suc u MexaHu3sM (OPMHPOBAHUS IUTACTOB ITOBTOPHO-
UHBEKIIMOHHOTO Jbaa // Kpuocdepa 3emmn, 2015, Tom XIX, Ne 1, c. 30-40

HUncmumym xpuocgepol 3emnu CO PAH

VYka3aHbl THIHYHBIC IPU3HAKK TUIACTOB JIbJIa, 3ajeraromuX in Situ B MOHBIX pa3pe3ax MOPCKUX
ocaakoB. [Tyrem cpaBHEHUS MUHEpATU3AlMKA ¥ XHMHUECKOTO COCTaBa JibJla, 03€PHBIX 1 MOPCKUX
BOJI IOKA3aHO, YTO IIACTHI JIbJIa TTOAMUTHIBAIIMCH O3€PHBIMU BOJIAMU. Y CTAHOBJIEHO, YTO TIJIACTHI
JbJIa HadaJid (POPMHUPOBATHCSI TOJIBKO IMOCJE TIOJHOW PErpeccuy MOps U 3HAYMTEIIBHO IMO3/THEe
MHOTOJICTHETO TPOMEP3aHus BMEMIAIONIUX WX OTIOXKeHUuH. JlokazaHo, YTO B mpoIecce
CErperarioOHHOT0  JIBJIOBBIACIICHUS MOIIHBIC TUIACTHl JibJa (OPMHPOBATHCS HE MOTYT.
Ompenenena Bedymias pojib Ipolecca WHBEKIIMOHHOTO JIbI000pa3oBaHus B (POPMUPOBAHUHU
MOIIHBIX IUIACTOB YJABTPANPECHBIX JIHJOB BHYTPHU TOJIIHA MEP3JIbIX OTJIOXKCHHH, TPH STOM
HWCTOYHHUK, “TIUTAIOMIMN~ TUIACT JibJIa, HAaXOAWICS BHE, & HE BHYTPH BMEIIAIOIIUX OTIOKEHUM.
PaccmoTpensl  ycrmoBHsT TTPOHMKHOBEHHUS O3€PHOM BOJABI B TOJIILY MEP3JIBIX OTJIOKEHUU H
MoCJI0MHOTO (OpPMHUPOBAHUS TUTACTOB Jibaa. [loka3aHo, 4TO JOCTaBKa BOJBI OT O3€pa K IUIACTY
JbJla U €€ MPOJBM)KCHHE Ha OTPOMHBIE PACCTOSIHHS OOCCICUMBAIMCH BBHICOKUM KPHOTECHHBIM
JaBJICHUEM, BOSHUKAIOIIUM ITPU TPOMEP3aHUH BOJIbI B 3aMKHYTOW 03€PHON KOTJIOBHHE.

IInacm noBMOPHO-UHBEKYUOHHO20 11604, Ce2pecayuoHHoe U UHbEKYUOHHOE JibOo8bloelieHle,
KPUO2EHHbIU HANOP

3) D.G. Shmelev. Role of cryogenese in the formation of composition of the Late
Quaternary deposits in Antarctic oasis and North East Yakutia

Lomonosov Moscow State University, Department of Geography, 119991, Moscow, Leninskie
Gory, 1, Russia; shmelevdenis_msu@mail.ru Institute of Physicochemical and Biological Issues
in Soil Science, RAS, 142290, Moscow region, Puschino, Russia

The pioneer data obtained by the Cryology Laboratory of the Institute of Physicochemical and
Biological Issues in Soil Science from Antarctic oasis and North East Yakutia are analyzed in the
paper. Two different types of cryogenic weathering have been distinguished on the basis of
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analyzes of current temperature regime of active layer and features of deposit composition. The
detailed investigations of the Late Quaternary deposits of North East Yakutia and Larsemann
Oasis (Antarctica) have ascertained the cyclic structure of cryolithogenic strata caused by the
changes in the environmental conditions during sedimentation. It was established that the most
favorable conditions for cryogenic weathering had occurred at the Late Pleistocene—Holocene
terms for the examined regions.

Cryogenese, Pleistocene, Holocene, Antarctic oasis, North East Yakutia

ImeneB JI.I'. Ponp kpuoreHesa B (QOPMHPOBAHMHM COCTaBa IMO3JAHEUETBEPTHUHBIX
MEp3JIbIX OTJIOKEHUN 0a3uCOB AHTApKTHABI U ceBepo-BocToka SAxytum // Kpuocdepa
3emin, 2015, Tom XIX, Ne 1, ¢. 41-57

Mockoeckuii cocyoapcmeennvlil ynueepcumem umenu M.B. Jlomonocosa, eeoepaguueckuii ¢p-m
HUncmumym guzuxo-xumuueckux u ouonocudeckux npoobaem nougosedenus PAH, 2. [Iywuno

[Ipoananu3upoBaHbl paHee He MyOJIMKOBABUIMECS MaTepHalbl J1a0OpaTOPUU KPUOJIOTUM TOYB
NOXubIIll PAH, nonydenHole B Xxonae paboOT Ha ceBepo-BOCTOKe SKyTMHM W B oOa3ucax
AwnTapkrunel. Ha ocHOBe aHa/iM3a COBPEMEHHOTO TEPMUUECKOT0 peKUMa CE30HHOTAJIOrO CJ0s U
COCTaBa OTJIOKEHHM BBIJIEJIEHO JBa pa3HbIX MeEXaHHW3Ma KPHOTE€HHOTO BBIBETPUBAHUS.
JleTanbHBIMM UCCIEIOBAHUIMU MTO3/IHEUETBEPTUUHBIX 0TiIOkeHU CeBepoBocTounoint fSxkyrnn u
oazuca Jlapcemanna (AHTapKTHIa) YCTAaHOBJICHa LHMKJIMYECKas MPHUPOJA KPUOJIUTOTCHHBIX
TOJIL, 0OYCIIOBJIEHHAs XapaKTepOM H3MEHEHHS MPHUPOAHBIX YCIOBHI B Mpoliecce HAKOIJIEHUs
OTJIOXKEHHUH. YCTAaHOBJIEHO, 4YTO Haubosiee ONaronpusTHbIE YCIOBUSA JUISI KPHUOTCHHOTO
BBIBETPUBAHMS IOPOJ IPUYpPOUYEHbI K pyOexy MO3AHEro IUICHCTOLICHA W TOJIOLEHA M
paccMaTpuBaEMbIX PaiOHOB.

Kpuocenes, nneiicmoyen, conoyen, oazucvt Anmapkmuowl, cegepo-eocmox Axymuu

4) S.S. Kutuzov, L.I. Lavrentiev, E.V. Vasilenko*, Y.Y. Macheret, D.A.
Petrakov**, G.V. Popov** Estimation of the Greater Caucasus glaciers volume,
using radio-echo sounding data and modelling

Institute of Geography, RAS, 119017, Moscow, Staromonetniy per., 29, Russia;
s.kutuzov@gmail.com

* Institute “Academpribor” NAN Uzbekistan, 100125, Tashkent, Durmon Yuli str., 28,
Uzbekistan

** |_omonosov Moscow State University, Department of Geography, 119991, Moscow, Leninskie
Gory, 1, Russia

The results of ice-thickness measurements and modelling of the Greater Caucasus glaciers, using
radio-echo sounding data, GlabTop model and satellite imagery, are presented and discussed.
Ground and airborne radioecho sounding measurements were conducted at selected Caucasus
glaciers, including the biggest Bezengi glacier, reference glaciers Djankuat and Marukh as well
as glaciers of the southern and eastern slopes of Mt. Elbrus in 2011-2013. The GlabTop model
was calibrated using the measured ice-thickness data and ice-thickness and bedrock topography
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maps were completed for 224 glaciers (13 %) which cover 719 km? or 64 % of the total glacier
area in Caucasus. New dataset of the Caucasus glaciers outlines was completed using available
satellite imagery. There were 1713 glaciers with the surface area of (1121 % 30) km? in Caucasus
in 2010-2013. Obtained data were used to calibrate volume-area scaling relationship and to
calculate the total volume of Greater Caucasus glaciers which is (43.5 + 5.0) km®.

Caucasus, glacier thickness and volume, modelling, radio-echo sounding

Kyry3zos C.C., JlaBpenthes W.U., Bacwienko™ E.B., Maueper 10.5.,
Herpaxos™* JI.A., llomo™* I'.B. Ouenka o6bema negankoB bonbmoro Kaskasza
10 JAHHBIM PaJHO30HAUMpOBaHUs U MoxaenupoBaHus // Kpuocdepa 3emmnn, 2015,
Tom XIX, Ne 1, c. 78-88.

HUncmumym eeoepaguu PAH;
*Uncmumym “Axademnpubop” HAH V3bexucmana, Tawxenm;

** Mockoeckuii 2ocyoapcmeennviii ynusepcumem umenu M.B. Jlomonocosa, 2eoepachuueckuii ¢h-
m

[IpuBoasiTCs M OOCYKIAIOTCS Pe3yIbTaThl U3MEPEHUN M MOJETUPOBAHUS TOJIIUHBI U 00beMa
neaaukoB bombimoro Kaekasza, monmydeHHBIE HA OCHOBE JAaHHBIX PAIHO30HIAMPOBAHUS, MOJIEITH
GlabTop u ananuza kocmuueckux cHuMkoB (Landsat, ASTER, EROS 3a 2010-2013 rr.). B
2011-2013 rr. ¢ MOMOMIIBI0 HA3€MHOTO ¥ BO3MIYIIHOTO PATHOJIOKAMOHHOTO 30HIMPOBAHHS
OBLTM W3MEPEHBl TOJIIIMHBI JIbla Ha HECKOJbKHX JemaHukax bompmoro KaBkaza, Brimrodas
KpynHeumui nenqHuk besenru, omopsslie ynennuku JkankyaT u Mapyx, a Takxke JETHUKHU
F0’)KHOTO U BOCTOYHOTO CKJIOHa Dibp0pyca. C MCIOIB30BaHUEM MOITYYEHHBIX JaHHBIX YTOUHEHBI
napameTpsl Mojaenu GlabTop, paccuntaH 00BeM M TOCTPOEHBI KapThl TOJIIWHBI JbJa W
noienHoro penbeda mis 224 (13 %) nemnukoB bonbemoro Kaekaza. OOmiast rmiomanas
JIETHUKOB, JJISI KOTOPBIX TPOU3BEAEHBI pacueThl, cocTaBuia 719 KMZ, nmn 64 % 1omaay BCero
onenenenuss Kamkaza. bwuta cocraBieHa HoBas BekTopHas ©Oa3a JyenqHukoB KaBkaza 1o
coctostHMio Ha 2010-2013 rr., B koTtopyto Bonum 1713 nemqaukoB obmer ruromanpio (1121 £
30) kv’ TlodydeHHBIH MACCHB NAHHBIX MO3BOJNHI PACCUMTATH KOI(P(HUIMEHTE yPABHEHHS
CTETNIEHHON 3aBHCUMOCTH 00beMa JIeIHUKOB OT MX IUIOMIAJU U ONPENCIUTh 00bEeM JIEIHUKOB
bonemoro Kaskasa, coctaBupmmii (43,5 + 5,0) KM JIbJIa.

Bonvwoii Kaskaz, monwuna u 06vem 1e0HUKO8, MOOEIUPOBAHUe, PAOUOZOHOUPOBAHUE

5) J.B. Gorelik, P.V. Soldatov, A.A. Seleznev. Engineering and geocriological
conditions of the Yamburg gas and condensate reservoir and dynamics of the
ground state of boreholes

Earth Cryosphere Institute, SB RAS, 625000, Tyumen, P/O box 1230, Russia; gorelik@ikz.ru

Engineering and geocriological conditions of the Yamburg gas and condensate field are
considered from the point of view of their impact on the operational reliability of the production
wells and on the state of the soil near the wellhead area. The results of the previous permafrost’s
researches have been significantly supplemented after the drilling of special permafrost
parametric wells of 250 m depth and the permafrost core examination, custom-made by NTF
“Krios” in the period from 2004 to 2005 (the customer is CoLtd “Gazpromdobycha Yamburg”).
According to its construction characteristics (ice content, thaw factor) the field ground occurring
below than 10-15 m has a low coefficient of subsidence during thawing and is favorable for
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building. Nevertheless, regardless of the exploitation time of wells, disorders occur on the well
pads due to the ground subsidence and atypical loss of stability of individual wells. The nature
and dynamics of these disorders are discussed in the article in relation to the properties of deposit
frozen ground.

Frozen ground, melting ground, ice content subsidence, subsiding strata, well pad, wellhead
area, well, lateral support

I'opeauk $.b., Coamatros II.B., Cene3neB A.A. HMHXEHEPHO-TEOKPHUOJIOTHUYECKUE
ycioBusi SIMOyprckoro ra3oKOHJIGHCATHOTO MECTOPOXKICHUS W JUHAMHUKA COCTOSIHUS
KYCTOBBIX IUIONIAJOK SKCIUTyaTallMoHHBIX CckBaxkwH // Kpuocdepa 3emmu, 2015, Tom
XIX, Ne 1, c¢. 58-69

HUncmumym kpuocgepol 3emau CO PAH

NHxeHepHO-TeOKpHOIOrHuecKrue ycloBUs SIMOYpPrcKoro ra3oKOHJEHCATHOTO MECTOPOKJIEHUS
paccMaTpuBalOTCs C MO3UIMK UX BIMSHMS Ha SKCIUTYaTallUOHHYIO HAJEKHOCTH JTO0OBIBAIOLINX
CKBa)KUH U COCTOSIHUE TPYHTOB MPHUYCTheBOM 30HBI. IIpencTaBiensl pe3ynbTaThl MPOBEACHHBIX
paHee Mep3JOTHBIX HCCIIEOBaHUM, KOTOpbIe ObUIM CYIECTBEHHO OMOJHEHBI Mocie OypeHHs
CHEIHMaIbHBIX MEP3JIOTHBIX MapaMeTPUYEeCKHX CKBaXUH TITyOMHON 250 M M U3y4yeHUs KepHa
Mep3JbIX MOPOJ, BbIMOJHEHHOTO To 3akazy OO0 “T'azmpom nobbrua AmOypr” ¢upmoit HTO
“Kpuoc” B nepuoa ¢ 2004 o 2005 r. [1o cBoUM CTpOUTENBHBIM XapaKTEPUCTUKAM (JIbIUCTOCTH,
K03 puImeHT oTTauBaHMs) TPYHTHI MECTOPOXKJEHHS, 3ajieraroniue Hrke oTMeTKH 10-15 m,
MaJIONPOCAJOYHbl IPU OTTAaUBAaHMM U OJArONpUATHBI AJS CTPOUTENbCTBA. TeM HE MeHee
HE3aBHCHMO OT CPOKa JKCIUTyaTalluy CKBAKMH HA KYCTOBBIX IIOMIAJKaX MMEIOTCS HapyIIEHUS,
CBSI3aHHBIC C MPOCAJKAMU TPYHTa U HETUIIMYHOW MOTEPEH YCTOWYMBOCTH CTBOJIOB OTIEIBbHBIX
CKBO)XHMH. XapakTep W JUHAMUKA ITHX HAPYIICHUH OOCYXIAIOTCS B CBS3UM CO CBOMCTBAMU
MEP3JIBIX TPYHTOB MECTOPOKICHUS.

Mepsnvle nopoovi, ommauganue, NpPocaoku, NPOCAOOYHAS MOAUWA, KYCmoeas Nioujaoka,
NpUyCmvesast 30Hd, CK8AMNCUHA, OOK0BAs ONOPA, NPOOOIbHAS YCMOUYUBOCHb

Tom XIX, Ne 2 (Anpeab—uronb 2015)

6) V.P. Melnikov, A.V. Brouchkov*, A.N. Khimenkov** On the development of
fundamentals of geocryology
Earth Cryosphere Institute, SB RAS, 625000, Tyumen, P/O box 1230, Russia; melnikov@ikz.ru

* Lomonosov Moscow State University, 119991, Moscow, Leninskie Gory, 1, Russia;
brouchkov@hotmail.com

** Sergeev Institute of Geoecology, RAS, 101000, Moscow, Ulansky per., 13, build. 2, Russia;
cryo@geoenv.ru

There is an objective requirement of further improvement of the cryolithozone formation theory.
Some methodological approaches to studing of the bases of cryostratigraphy, including the
development of criteria for definition of the cryostratigraphical horizons and techniques for
allocation of local and territorial cryostratypes, are considered. Need for further development of
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the permafrost-facial analysis in relation to epigenetical permafrost offered by E.M. Katasonov is
proved. The importance of studying live substance in cryolithozone is designated.

Cryolithology, permafrost-facial analysis, cryostratigraphy

Meabuukos B.II., Bpymkos™ A.B., XumenkoB™* A.H. O pa3BuTHH TEOPETHUCCKUX
ocHoB reokpuosioruu // Kpuocdepa 3emiu, 2015, Tom XIX, Ne 2, ¢. 6-14

Hnemumym xpuocghepor 3emau CO PAH
*Mockoeckuii 2ocyoapcmeennviii ynueepcumem umenu M.B. Jlomonocosa

** Uncmumym 2eosxono2uu umenu E.M. Cepeeesa PAH

CymecTByeT OOBCKTHBHAS MOTPEOHOCTh  JATBHEWINEr0  COBEPIICHCTBOBAHUS  TEOPUHU
(dhopMHPOBaHHS KPHUOJIUTO30HBI. PaCCMOTPEHBI METOI0JOTHYECKHE TIOIXObl CO3/IaHUS OCHOB
KpuocTpaTurpadum, BKJTIOYATOIIHE pa3paboTKy KpUTEPUECB OTIpe/IeICHNUS
KpUOCTpaTUrpaMuecKuX TOPU30HTOB U  BBIJACJIEHUS JIOKAJIbHBIX H  TEPPUTOPHAIBHBIX
kpuoctpatoTunoB. OO0CHOBaHAa HEOOXOIUMOCTh Pa3BUTHUSI MEP3JIOTHO-(AIMATIEHOTO aHAIIN3a,
MMPEATOKECHHOTO E.M. KaTaCOHOBBIM, B OTHOIICHHHU OIHUICHCTHUYCCKHUX MHOT'OJICTHEMEPIJIbIX
nopoa. OTMeYeHa BaXKHOCTh U3YUEHUS POJIH JKUBOTO BEIIIECTBA B KPHOJIUTO30HE.

Kpuonumonozus, mepznomno-gayuanvolii ananus, Kpuocmpamuepagusi

7) Al Kizyakov*, A.V. Sonyushkin**, M.O. Leibman***, M.V. Zimin*¥*,
A.V. Khomutov***, Geomorphological conditions of the gas-emission crater and
its dynamics in Central Yamal

*Lomonosov Moscow State University, Department of Geography, 119991, Moscow, Leninskie
Gory, 1, Russia; akizyakov@mail.ru

**ScanEx Research and Development Center, 119021, Moscow, Berezhkovskaya embank.,
20/10, Russia
***Earth Cryosphere Institute, SB RAS, 625000, Tyumen, P/O box 1230, Russia and Tyumen
State Oil and Gas University, 625000, Tyumen, Volodarskogo str., 38, Russia

This paper presents the characteristics of the relief within the area of crater formation in Central
Yamal, based on the analysis of remote sensing data, including stereo-pair very high resolution
data as well as field observations. Time interval of the crater formation was defined as late fall
2013. Data on the morphology of the studied area before and after the crater formation were
obtained. The existence of the bulge with the base diameter 45-58 m and height of about 5-6 m
in place of the crater was documented. Analysis of multi-temporal digital elevation models
allowed calculating the volume of the crater and the parapet formed around it. The volume of
discharged material is almost 6 times larger than the volume of material found in the parapet.
The difference is due to a significant amount of ice that, according to the results of field
observations, is exposed in the walls of the cylindrical portion of the crater, and, apparently,
comprised a major part of bulge material that thawed after ejection. The rate of the crater
increase in diameter due to melting of its ice walls and the rate of its filling with water over the
summer period were determined.

Gas-emission crater, ground ice, remote-sensing data, satellite stereo pair, digital elevation
model
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Kuzsikop A.U., Conromkun A.B., Jleiioman M.O., 3umun M.B., XomyToB A.B.
I'eomopdornorudeckue ycinoBus 00pa3oBaHUs BOPOHKH T'a30BOTO BBHIOpOCA W JMHAMHKA
sTo# dopmsl Ha LlenTpansnom Smane / Kpuocdepa 3emmn, 2015, Ne 2, ¢. 15-25

Mockoeckuii cocyoapcmeennulil ynueepcumem umenu M.B. Jlomonocosa, eeoepagpuueckuii ¢-m
Unocenepno-mexnonocuyeckuil yeHmp “Ckandkc”
HUncmumym Kpuocgepul 3emau CcO PAH
Tromenckuii 2ocyoapcmeenHblli Heghme2azosbvili YHUsepcumem

[IpuBenena xapakTepuCcTHKa penbeda ydacTka oOpa3oBaHUs BOpOHKU Ha LlenTpamsHoM Smarne
Imo pe3yjbTaTaM aHaJIM3a OaHHBIX JUCTAHIIMOHHOI'O 30HAUWPOBAHUA, BKIIIOYasA JAHHBLIC
KOCMHYECKOW CTEPEOCHhEMKH CBEPXBBICOKOTO pa3pelieHHs, ¢ MaTepuajioB  IOJIEBOTO
obcnenoBanusi. OnpeneseH BpeMEHHOW MHTEepBaJl 00pa30BaHUsl BOPOHKH TMO3HEN oceHbio 2013
r. [ToydeHsl cBeaeHust 0 MOPGOIOTHH H3y9aeMOT0 yJacTKa J0 U Tocie 00pa3oBaHMs BOPOHKH,
B YAaCTHOCTH, IOKyMEHTAJIbHO MOJATBEPK/ICHO CYIIECTBOBAHHUE Oyrpa JUaMeTPOM OCHOBaHMS 45—
58 M u BBICOTON OKOJIO 5—6 M Ha MecTe BOPOHKU. B pesynbrare aHamm3a pa3HOBPEMEHHBIX
mupoBEIX Mojeneil penbeda paccunTaH 00BEM BOPOHKH W OTJIOKEHHOTO Ha OpycTBepe
Martepuana. O0beM BBIHECEHHOTO MaTepHaja MOYTH B IIECTh pa3 OoJiblie oObema MaTepuala,
0OHapy>KeHHOTO B OpycTBepe. PasHuiia ompesnensercs 3HAUYUTEITBHBIM KOJWYECTBOM JIbJA,
COCTaBIJISIBIIETO OCHOBHYIO YacTh Marepuana Oyrpa M OTTasBIIero mnocie BbeiOpoca. [lo
pe3ysbTaTaM IOJIEBBIX HAOIIONEHUI ATOT JIeJ] BCKPBIBACTCS B CTEHKAX IMIIMHAPUYECKON YaCTH
BOPOHKH. OHpe}IeHeHBI TEMIIbI pOCTAa AUaMETpa BHYTpeHHeI\/'I YaCTHW BOPOHKH BCJICACTBUC TaAHUA
€€ JICAAHBIX CTCHOK U TEMII €€ 3aTOIINICHUA BO)IOI\/’I 3a JIeTHHUH nepuoa.

Bopouka eazoeoeo evibpoca, noozemHulli 1ed, OUCMAHYUOHHblE OAHHble, CMEPeoCheMKd,
yughposas mooenw penveda

8) A.S. Victorov, V.N. Kapralova, O.N. Trapeznikova. Mathematical model of
the lacustrine-thermokarst plain morphostructure under the changing climatic
conditions

Sergeev Institute of Environmental Geoscience, RAS, 101000, Moscow, Ulansky per., 13, build.
2, Russia; dist@geoenv.ru

The aim of the paper is theoretical and empirical substantiation for a new model of developing
the morphological pattern for thermokarst lacustrine plains taking into account the climatic
changes. The model is based on the approach of the mathematical morphology of landscape,
using the random process theory. The researches have resulted in the mathematical model for the
morphological pattern of uniform thermokarst lake plains changing under climatic changes in
case of isometric lakes. It has been demonstrated analytically that under the climatic changes the
distribution of thermokarst lake areas should obey the lognormal distribution at any time, and
their spatial distribution should obey the Poisson distribution for the different physiography and
permafrost conditions. These conclusions agree with empirical testing of key areas with different
physiography, geology and permafrost conditions.

Morphological pattern, thermokarst lake plain, mathematical morphology of landscape,
mathematical model

BuktopoB A.C., KanpaaoBa B.H., Tpane3nuxkoBa O.H. Martematuueckas
MOJIeJIb  MOP(OJIOTHYECKON CTPYKTYpPhl 03€pPHO-TEPMOKAPCTOBBIX pAaBHUH B

M3MEHSIONUXCS KIuMaTudeckux ycnoBusix // Kpumocdepa 3emmm, 2015, Ne 2. c.
26-34.
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HUncmumym eeosxonoeuu umenu E.M. Cepeeesa PAH

Lenpto paboOTHI SBISETCA TEOPETUUYECKOE M HMIHMPHYECKOE OOOCHOBAHHWE HOBOM MOJENH
pa3BUTHS MOP(OIOTUYECKON CTPYKTYpHl 03€pHO-TEPMOKAPCTOBBIX PABHHH, YYHUTHIBAIOLICH
HU3MEHEHHME KIMMaTUYECKUX yCIOBUI. B OCHOBY MOJ€ny MoJI0kKEHbI OAX0/Ibl MAaTEMaTHUECKON
Moposiorun nagamadTa, 6a3upyoIIHecs Ha UCIIOIb30BAHUU TEOPUH CIIyYalHBIX polieccoB. B
pe3yibTare HWCCIEAOBAaHUM TOJydeHAa MOJENb MOP(OIOTHYECKOH CTPYKTYphl 03€pHO-
TEPMOKApCTOBBIX PAaBHUH MPU KIMMAaTUYECKMX HM3MEHEHHUSX B OJHOPOJHBIX YCIOBUSX MAJIs
cllydasi U30METPUYHBIX 03€p. AHAIUTUYECKH IIOKA3aHO, YTO U IIPU KIMMATUYECKUX U3MEHEHUX
Ui pas3HBIX (PUBHUKO-TeorpaUvYecKuXx ¥ T'eOKPHOJOIMYECKHX YCIOBHHA pacmpeiesieHue
IIoU[aied TEPMOKApCTOBBIX 03€p B KaXJblii MOMEHT BPEMEHU JIOJDKHO COOTBETCTBOBATH
JIOTHOPMAJIbHOMY pacIpeleIeHNI0, a pacloJIoKEHUEe — yacCOHOBCKOMY. BbIBOIbI coriacyrorcs
C pe3ylnbTaTaMu SMIHMPUYECKUX HCCIEIOBAaHMM Ha Y4acTKaX, pAacHoJIOKEHHbIX B pPa3HBIX
¢uzuKo-reorpaguUecKux, reOKPUOJIOTUYECKUX U T€0JIOTMUECKUX YCIOBUSIX.

Mopgonocuueckas cmpykmypa, 03epHO-MEPMOKAPCIOBbIE  PAGHUHBL,  MAMEMAMUYECKAS]
Mopgonozus ianowiaghma, mamemamuyeckas Mooeisb

9) I1.D. Streletskaya, A.A.Vasiliev**, G.E. Oblogov**, 1.V. Tokarev .
Reconstruction of paleoclimate of Russian Arctic in Late Pleistocene—Holocene on
the basis of isotope study of ice wedges

* Lomonosov Moscow State University, Department of Geography,
119991, Moscow, Leninskie gory, 1, Russia; irinastrelets@gmail.com

** Earth Cryosphere Institute, SB RAS, 625000, Tyumen, Malygina str., 86, Russia;
(al.a.vasiliev@gmail.com , oblogov@mail.ru) and Tyumen State Oil and Gas University,
625000, Tyumen, Volodarskogo str., 38, Russia

*** Resources center “Geomodel” of Sankt-Petersburg State University,
198504, St.-Petersburg, Ulyanovskaya str., 1, Russia

Paleoclimate of the Russian Arctic has been reconstructed based on the isotope composition
(8°0) of ice wedges. All available data on isotope composition of syngenetic ice wedges with
determined geologic age have been analyzed. Spatial distribution of 50 values has been
analyzed by the present time, as well as MIS 1, MIS 2, MIS 3, and MIS 4. Trend lines of spatial
distribution of §'®0 for different time periods are almost parallel. Based on the data on isotope
composition of ice wedges of different age, winter paleotemperatures have been reconstructed
for the Russian Arctic and their spatial distribution has been characterized.

Paleoclimate, ice wedges, isotope composition, atmospheric transfer

Crpenenkas MW.Jl., BacuabeB A.A., Oo0goroB I'.E., Tokapes MHN.B.
PexoncTpykuus najeoximmara  Poccuiickoit ApKTUKH B MO3/IHEM
HEOIUICHCTOIIEHE—TOJIOIIEHE Ha OCHOBE [JAHHBIX MO H30TOIMHOMY COCTaBY
MOJINTOHATBHO-KUIBHBIX JIBA0B // Kpuocdepa 3emun, 2015, Ne 2, ¢. 98-106.

Mockoeckuii eocyoapcmeennulii ynueepcumem umenu M.B. Jlomonocosa, 2eoepagpuueckuti ¢h-m
Hncmumym Kpuocghepul Semnu co PAH
Tromenckuii 20Cy0apcmeenHulii Heghmezazo8biii YHUepcumem
Pecypcnviii yenmp “I'eomodens” Cankxm-Ilemepbypecko2o 20cyoapcmeenio2o yHugepcumema

IIpencraBieHsl pe3yapTaThl PEKOHCTPYKLMM Naneokiaumara Poccuiickoil ApKTHKM Ha OCHOBE
M3ydeHHs 3HAYCHHH WM30TOMOB KHUCIOPOAa 8O B IOTHIOHANBHO-KHIBHBIX Ibaax. COOpaHbl
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JOCTYIIHbIE JJAHHBIE O 3HAUYEHUSX HM30TOMHOIO COCTAaBa CUHIC€HETUYECKUX MOBTOPHO-KUIBHBIX
JBJOB, JUISI KOTOPBIX H3BECTEH MX IeoJlorMdyeckuil Bo3pacT. IlocTpoeHO mnpocTpaHCTBEHHOE
pacnpesieieHne CoaepKanus 8O B COBPEMEHHBIX KMIAX M IMONHTOHAIBHO-KIIGHBIX JIbAX,
dopmupoasmmxcst Bo Bpems MUC 1, MUC 2, MUC 3, MUC 4. YcTaHOBIEHO, YTO JIMHUU
TPEHIOB M3MEHEHHMs 3HAYCHMIT 8 °O BO JbJAX C 3aIaja Ha BOCTOK IPHMEPHO mapamuiensusr. Ha
OCHOBE JAHHBIX O 3HAYCHHMSX CTAGMIBHOTO M30TOMA &0 B IOIHIOHANBHO-KWIBHBIX JbIAX
pa3HOro  BO3pacTa  PEKOHCTPYHMPOBAHO  IPOCTPAHCTBEHHOE  pPACIpPEAEICHHE  3UMHHUX
najgeoreMieparyp ais nodepexnbst Poccuiickoit ApKTUKH.

Ianeoxknumam, noaueoHanbHO-HCUNLHbBLE Jlbabl, U30MONHbLU cocmas, amMocgbeprlﬁ nepenoc

Tom XIX, Ne 3 (ur041b - cenTsiops 2015)

10) Yu.B. Badu. Ice content of cryogenic strata in gas-bearing structures on the
Northern Yamal

Lomonosov Moscow State University, Department of Geography, 119991, Moscow,
Leninskie Gory, 1, Russia; yubadu@mail.ru

Investigation of the ice content of the ground in the cryogenic sections of the gas—bearing
structures (Northern Yamal) has been carried out. The differences in salinity due to the
conditions of accumulation and freezing of the sediments in Late Pleistocene have been revealed.
The value of the pore water mineralization, at which ice-segregation occurs in disperse ground,
has been determined.

Gas-bearing structure, cryogenic strata, total ice content, degree of salinity, pore water
mineralisation, sea water salinity

Bany 1O.B. JIbaucTocTh 1MOpoj KPUOT€HHOH TOJIIM Ta30HOCHBIX CTPYKTYP CEBEPHOTO
SImana // Kpuocdepa 3emnn, 2015, Tom XIX, Ne 3, ¢. 10-19.

Mockosckuii eocyoapcmeennuiii ynusepcumem umenu M.B. Jlomonocosa, ceoepaghuuecxuii pm

I/ICCJ'IGI[OBaHa JIbAOHACBINICHHOCTL I'PYHTOB KpHOl"GHHOfI TOJIIKU CEBEPHOI'O SImama B paspesax
T'a30HOCHBIX CTPYKTYP. BrisBiensl pasindusg B HX 3aCOJICHHOCTH, CBA3aHHBIC C YCIOBUAMH
HAKOILUICHHA OCAaAKOB M HX IPOMEp3aHUA B IIO3JHEM HHCﬁCTOHeHC. Onpez[eneHa BCIINYMHA
MUHCpAJIU3alun HOpOBOfI BJIaru, IIpu KOTOpOfI MpOUCXOANUJIO JIbAOBBIACICHUC B JUCIICPCHBIX

IpyHTaXx.

T'azonocnas cmpyKkmypa, KPUOCEHHAaA mojauwa, CYyMMAPHAA ﬂbaMCI’}’IOCI’}’Ib, Cnienersb
3dCOJIEHHOCmU, MUHEPAIU3IAYUA nopoeoﬁ enacu, CojleHocnlb MOpCKOlZ 6000l

11) G.Z. Perlshtein, G.S. Tipenko, A.V. Levashov* Prospect of the atmospheric
heat utilization on permafrost territory

Sergeev Institute of Environmental Geoscience, RAS, 101000, Moscow, Ulansky per., 13, build.
2, Russia; cryo2@yandex.ru

* KBC Process Technology Ltd, Moscow, Leningradsky av., 47/2, Russia

Effects of the film water heater is analyzed theoretically. Calculation researches were
accomplished on the basis of generally accepted design equations. unique dependence has been
established between the water heating rate and the temperature on its surface. This important
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conclusion allows wus to significantly simplify the numerical modelling procedures.
Accomplished calculations show high prospects of the simplest water heater on the russian
permafrost territory.

Film water heater, solar radiation, convective heat transfer, prandtl and Grashof criteria,
economic effect

Hepabmreitn I'.3., Tunenko I'.C., Jleamos A.B. IlepcnexktuBsl yTunuszanuu
pecypcoB arMocdepHOro Terjia B 30He BeuHou Mep3noTsl // Kpuocdepa 3emin,
2015, Tom XIX, Ne 3, c. 65-70.

HUncmumym eeosxonoeuu umenu E.M. Cepeeesa PAH, KBEC I[Ipoyecc Texnonooxcu Jlumumeo

BrimonHen Tteopermyeckuid aHanu3 paOOThl TUICHOYHOTO BOJOHArpeBaTens, CHA0XEHHOTO
BO3JYIIHBIM TEIJIOM30JATOPOM. HAa OCHOBE MPUHATBIX B TEIIOTEXHUKE KPUTEPUATIBHBIX
COOTHOIIICHUN TPOBENEHBI pacueTHbIe uccienoBaHus. [losydeHHBIH BBIBOJ 00 OJHO3HAYHOMU
CBSI3M TEMIIa HarpeBa BOJABI C TEMIIEPATYPON HA €€ MOBEPXHOCTH MO3BOJIAET CYIIECTBEHHO
YIOPOCTUTh  METOJIMKY  YHCIEHHOTO  MoJenupoBaHus.  [IpoBeleHHBbIE  BBIYMCICHUS
CBHUJICTEJIILCTBYIOT O BBICOKMX TE€XHHUKOIKOHOMHYECKUX MEPCIEKTHBAX MPUMEHEHUS HAaHHOTO
MPOCTOTO YCTPOMCTBA JIJIsl TOPSYETO BOJAOCHAOKEHUSI Ha TEPPUTOPHUH KPUOJIUTO30HBI PD.

IInenounvii  6000HACpesamenb, CONHEYHAs. paouayus, KOHBEKMUBHLIIL — MEeNnioNnepeHoc,
ONUHHOBOIHOB0€E Uyyenue, kpumepuu Ilpanomus u I paceogha, sxonomuueckuil s¢hghexm

Tom XIX, Ne 4 (okTsa6pb — 1exadops 2015)

12) V.A. Dubrovin, L.N. Kritsuk, E.lI. Polyakova* Temperature, composition
and age of the Kara Sea shelf sediments in the area of the geocryological station
Marre-Sale

All-Russia Scientifi ¢ and Research Institute of Hydrogeology and Engineering Geology
(VSEGINGEO), 142452, Moscow region, pos. Zeleny, Russia; dva946@yandex.ru

*Lomonosov Moscow State University, Department of Geography, 119991, Moscow, Leninskie
Gory, 1, Russia; ye.polyakova@mail.ru

The results of studying the upper 20 m-thick Near-Yamal bottom shelf sediments, stripped in
May 2014 by two boreholes of VSEGINGEO, have been presented. The boreholes were
equipped with the loggers LPC for monitoring observations of temperature regime dynamics in
the bottom sediments. This was necessary in connection with the prospective development of
hydrocarbon deposits in the shelf. The results of the temperature change for three summer
months of 2014 have been obtained. It has been revealed that the marine aleurolitous clays and
aleurolites represent relict frozen strata subjected to cryogenic metamorphization in the subaerial
conditions. The diatomic complexes of clayey soils consist exclusively of marine extinct species
typical of the Early Eocene Pyxila gracilis diatom zone. A complex of modern marine sublittoral
diatoms has been found in the sands of the near-shore borehole upper part.

Shelf, borehole, bottom sediments, monitoring, autonomous measuring complex, temperature
regime, diatomic complexes
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Ayoposun B.A., Kpunyk JI.H., lonsikoBa E.U. Temneparypa, cocTaB 1 BO3pacT
otnoxxeHu menbda Kapckoro Mops B pailoHe T€OKpHOJIOTHYECKOTO CTallMoHapa
Mappe-Cane // Kpuocdepa 3emnu, 2015, Tom XIX, Ne 4, c. 3-16.

Bcepoccuiickuii - Hayuno-ucciedogamenbCkull.  UHCMUmMym 2uopo2eosiocutt U  UHIICEHEPHOLUL
eeonocuu (BCEI'MMHI'EO)

Mockosckuii 2ocyoapcmeennbiii ynusepcumem umenu M.B. Jlomonocosa, ceoepagpuyeckuti gp-m

[IpencraBnensl pe3yabTaThl HCCIEIO0BAHUS BepXHEH 20-METPOBOM TOJIIU JTOHHBIX OTIOKECHUM
[Ipusimanbekoro menbga, BCKpoIToro AByMs OypoBbiMu ckBaknuHamu BCEI'MHI'EO B mae
2014 r. Caxunsl oOopymoBanbl jorrepamu LPC u mnpemHasHaueHBl JUIS MOHHUTOpPWHTA
TEMIIEPaTYpHOTO pPEXHUMa JIOHHBIX OTJIO)KEHHMH, HEOOXOAMMOCTh KOTOPOrO CBs3aHa C
MEPCTIEKTUBHBIM OCBOCHMEM MECTOPOXKJIEHUH YriieBoJopoaoB Ha 1ienbde. IlpuBeneHsl
pe3ynbTaThl HAOMIOJEHUM 3a U3BMEHEHHEM TeMIIepaTypbl Tpex JieTHUuX MecsueB 2014 r. B ogHON
U3 CKBaXMH. B 1mabopaTOpHBIX YCIOBHSX OIpPENENECHbl IPAHYJIOMETPUUYECKUI COCTaB, BOJHO-
¢u3znyeckue CBOWCTBA, 3aCOJIEHHOCTb M JMATOMOBBIE KOMIUIEKCHl JIOHHBIX OTJIOKEHUIL.
VYCcTaHOBIIEHO, YTO MOPCKHME aJ€BPUTUCTBHIE TVIMHBI U aJ€BPUTHI, Clararoollue JOHHBIA pa3pes,
MPEJCTaBISIIOT  COOOM  PENIMKTOBYIO  MEp3JIyl0  TOJILY, IOJBEPIIIyiocs KpPUOTeHHOU
MeTtamoppu3zaluu B CyOa’palibHbIX YCIOBHUSX. BBISBIEHO, YTO JUATOMOBBIE KOMILIEKCHI
[JIMHUCTBIX OTJIOKEHUH NPEACTAaBICHbl HMCKIIOUUTENHHO MOPCKHUMH BBIMEPIIMMH BHJIAMH,
XapakTepHBIMU JUIsl AuatoMoBoi 30HBI Pyxilla gracilis HUXKHEro so1ieHa U BEpXHEHl MOJCBUTHI
JIOJIMHBOPCKOM cBUTHI 3amaaHoil Cubupu. B meckax BepxHel dacTu paspesa NpHOpeKHOMN
CKBa)KMHBI YCTAHOBJIEH KOMILJIEKC COBPEMEHHBIX MOPCKUX CYOIUTOPAJIbHBIX JUATOMEH.

LUlenv, 6yposas ckeadxicuna, 0OHHbIE OMAONHCEHUS, MOHUMOPUHS, ABMOHOMHBIU UZMEPUMETIbHBIL
KOMNIEKC, MeMNePAmypHbLLL PEXCUM, OUATNOMOBbLE KOMNILEKCbI

13) V.V. Olenchenko, A.l. Sinitsky*, E.Y. Antonov, I.N. Eltsov,
O.N. Kushnarenko, A.E. Plotnikov, V.V.Potapov, M.l. Epov. Results of
geophysical researches of the area of new geological formation “Yamal crater”

Trofimuk Institute of Petroleum Geology and Geophysics, SB RAS, 630090, Novosibirsk, pr.
Acad. Koptyuga, 3, Russia; OlenchenkoVV@ipgg.sbras.ru
* Gazprom VNIIGAZ, 142717, Razvilka village, Moscow region, Russia

Results of the field survey and geophysical observations on the area of the rare geological
objects known as “Yamal crater” have been presented and discussed. The purpose of the research
was to determine the origin of the crater. In 2014, permafrost and geomorphological
observations, sampling of soil, water, geodetic and geophysical surveys were carried out. As a
result, the absence of radiation anomalies has been revealed. It has been demonstrated that the
crater is situated within the limits of the circular negative anomalies of the magnetic field, nearby
the intersection of the linear negative anomalies of the magnetic field. It was found that the crater
occurs at the junction of geoelectrical structures, and the geophysical showings of the horizon
saturated with gas-hydrates have been detected at a depth of 60—-80 m. It is suggested that both
the abyssal migratory gas and the gas-hydrate decomposition could be the source of the gas. It
was shown that the pingo existed on the place of the crater. The problem of identification of the
hazardous pingo has been stated. This problem can be solved by complex investigations,
including permafrost and geophysical surveys as well as drilling. Yamal crater, pingo,
permafrost, gas, gas hydrate, fault, geophysical methods, geoelectric section, electrical resistivity
tomography, electromagnetic sounding.



Onenyenko B.B., Cunuukuii A.U., AxntronoB E.IO., Easnop MHW.H.,
Kymnapenko O.H.,IlnorHukoB A.E., Iloranos B.B., dnoB M.U. Pe3ynbraTh
reo(pU3NYECKUX HCCIEAOBAaHUNA TEPPUTOPUU T€OJIOTMYECKOTO0 HOBOOOpPA30BaHUS
“Smannsckuii kpatep” // Kpuochepa 3emnu, 2015, Tom XIX, Ne 4, c. 94-106.

Huemumym negpmezazosou  ceonoeuu u eeogpusuxu umenu A.A. Tpopumyka CO PAH
Komnnexcnoiti omoen OOO “I'asnpom BHUHUT'A3”

PUTOPUH PEIIKOTO T€0JIOTMYECKOTO OOBEKTa, U3BECTHOro Kak “SManbckuit kparep”. ['maBHO#
[eNbl0  OBUIO  BBISICHEHHME TPUPOAbI  oOpazoBanums Kpatepa. B 2014 1. mpoBeaeHs
IEOKPUOJIOTUYECKUE U reoMOopQosorndeckre HaOIoAeHNs, 0TOOp MO0 TOPHBIX MOPOJI, BOABI,
reoJie3uYecKkue M reopusnyeckue ChbeMKU. B pesynpraTe OBIJIO YCTAaHOBJIEHO OTCYTCTBHUE
pavalMOHHBIX AaHOMAJIUN M MOKAa3aHO, YTO KpaTep pAacIooKeH B KOHTYpaX KOJbIE- BOH
OTpULIATENIbHON aHOMaJIMM MAarHUTHOTO TIOJISI, TPUYPOUEHHON K THEepecedyeHUI0 JIMHEHHbBIX
OTpULATENbHBIX aHOMAJIM MarHUTHOTO MOJIA. YCTaHOBJIEHO, YTO KpaTep HaXOJWUTCS Ha CThIKE
TCOIICKTPUUECKUX CTPYKTYp, a Ha rinyomHe 60—80 M BbIfeNeHBI Teo(U3NUECKUE MPHU3HAKA
HaCBILLIEHHOTO Ta3orujparamMu ropusoHTa. [Ipenmonaraercs, 4ro MCTOYHHUKOM Ta3a SBIISETCS
WIM TAOyOMHHBIM Tra3, MUTPUPYIOIIUMH MO pas3jioMaMm, WIH pa3JioKEHUE PETUKTOBBIX
razoruaparoB. [lokazaHo, 4To Ha MecTe Kparepa paHee Obur Oyrop mydeHus. OOo3HaveHa
npoOieMa UACHTU(UKAIMKM OMACHBIX OyrpoB IMy4YEHHS, pEUIeHHEe KOTOPOM BO3MOXKHO ITyTEM
MPOBEJICHUSI  KOMIUJIEKCHBIX  HCCIIEIOBAaHHWM,  BKJIIOYAIOIIMX  T'EOKPUOJIOTMYECKHUE U
reou3nuecKne N3bICKaHUs, a TaKKe OypeHue.

“Umanvckuti kpamep”, OYISYHHAX, MHO2OJEMHEMEP3NAs MOAWA, 2a3, 2a302U0pam, pazioM,
2eoghusuyeckue Memoobwl, 2eo0s1eKmpudeckuil paspes, anekmpomomocpagus,
NeKMPOMASHUMHOE 30HOUPOBAHUE

14) L.T. Shirshova, D.A. Gilichinsky, N.V. Ostroumova, A.M. Yermolayev.
Application of spectrophotometry for quantification of humic substances in the
permafrost sediments

Institute of Physicochemical and Biological Problems in Soil Science, RAS, 142290, Pushchino,
Moscow region, Russia, shirshova@issp.serpukhov.su

The application of spectrophotometry for determining the chromophoric humic substances
content in permafrost sediments has been discussed. Strong linear correlation between the
content of chromophoric humic substances and the content of organic carbon in the humic
fractions isolated by the sequential resin-alkali extraction procedure has been revealed. Rapid
non-destructive spectrophotometric method can be used when monitoring the state of humic
substances stored in frozen strata.

Permafrost, sediment, Arctic, thawing, humic substances, spectrophotometric measurements

upwosa JI.T., I'mmnunnckuii I.A., OcrpoymoBa H.B., Epmosaes A.M.
[Tpumenenne cnexkTpoGOTOMETpUH TSI ONPENETCHUSI COJSP)KaHHUSI TYMHHOBBIX
BEIIIECTB B MHOTOJIETHeMEP3NbIX oTinoxkeHusx // Kpuocdepa 3emmu, 2015, Tom
XIX, Ne 4, ¢. 107-113.



Hnemumym ¢uzuxo-xumuyeckux u 6uonocuyeckux npooiem nousogedenus PAH, [lywuno

OOcyxnaercss TpUMEHEHHE CHEKTPO(OTOMEPHHM JUISL  ONpEHeNeHHs  COACp)KaHUsS B
MHOTOJIETHEMEP3IIBIX OTJIOKEHUSIX XPOMO(OPHBIX T'YMUHOBBIX BEUIECTB. YCTAHOBJICHA TECHas
JUHEWHAs KOppeJsIIUs MEXIY COACp)KaHHEM XpOMO(OPHBIX TYMHUHOBBIX BEHIECTB U
COJICpKAHUEM OPraHWYECKOTO YIiiepoJia B TYMHHOBBIX (DPAKIMAX, BBIACICHHBIX METOJOM
IIOCJIEOBATEIIBHON ~ KAaTHOHUT-IIECJIIOYHOW  OKCTpakUMM.  DBBICTpBI  Hepaspylmaromun
CIEKTPO(POTOMETPUIYECKAN METOJ] MOXET OBITh HCHOJB30BAaH NPH MOHUTOPHHIE COCTOSHUS
I'YMHHOBBIX BEIECTB, 3aKOHCEPBUPOBAHHBIX B MEP3JIBbIX TOJIIIAX.

Mmnozonemnemepsnvie  omnodcenus, Apkmuka, ommaueanue, 2YMUHOBbIE  Geujecmad,
cnekmpogomomempuieckue UsmMepeHusl

15) E.A. Bondarev, I.I. Rozhin, V.V. Popov*, K.K. Argunova. Assessment of
possibility of natural gas hydrates underground storage in permafrost regions

Institute of Oil and Gas Problems, SB RAS, 677980, Yakutsk, Oktyabrskaya str., 1, Russia;
bondarev@ipng.ysn.ru

*Ammosov North-Eastern Federal University, 677000, Yakutsk, Belinskogo str., 58, Russia

An approach to assessment of possibility of the construction of natural gas hydrate underground
storage in appropriate geological structures has been proposed. It is based on the mathematical
model of multiphase real gas and water flow in porous media. The model takes into account the
transformation of gas and water into hydrate at certain temperature which depends on gas flow
pressure. The dynamics of hydrate and water saturation as well as the pressure and temperature
fields in a reservoir with given porosity, permeability and initial values of pressure, temperature
and water saturation has been studied. An implicit finite-difference scheme is used to
approximate the original boundary-value problem. The finite-difference equations have been
solved using simple iteration and sweeping algorithms. Some examples of calculations
corresponding to real cases are given. Calculations have revealed that the final result strongly
depends on the porosity and permeability of a reservoir. Further efforts are needed to estimate
the role of heat exchange with surrounding rocks.

Permafrost, underground storage, natural gas, hydrate formation, mathematical modeling

boupapes 2J.A., Poxun W.U., IlomoB B.B., AprynmoBa K.K. Ouenka
BO3MOXXHOCTH TOJ3€MHOTO XpaHEHWs THAPATOB TMPUPOJHOTO Ta3a B 30HE
MHoTOoeTHeW Mep3noTsl // Kpuocdepa 3emmn, 2015, Tom XIX, Ne 4, c. 64-74.

Hucmumym npobnem Heghmu u 2asa co PAH, Axymck
Cegepo-Bocmounwiii pedepanvnuviii ynugepcumem umenu M.K. Ammocosa, Axymck

Hpe,[[J'IO)KeH MCTOA OLCHKHU BO3MOXKHOCTH CO3JaHUA ITOA3CMHOTO XpaHWJIMIIA MMPUPOJHOTO Tra3a
B THapaTr- HOM COCTOSAHUMH B IIOJAMCP3JIOTHBIX BOJOHOCHBIX TOPU30OHTAaX. OH ocCHOBaH Ha
HCIIOJB30BAaHUM MaTEeMaTUYECKOH MOJIeIHu MHOFO(I)E[BHOI‘/’I HeH30TepMHqCCKOﬁ (I)I/IJIBTpaL[I/II/I
PCAJIBHOIO ra3a u BOJbI, B KOTOpOﬁ XUMHYCCKas pCaKnsia FI/I,HpaT006pa3OBaHI/IH MMPOUCXOIUT IIPU


mailto:bondarev@ipng.ysn.ru

TEMIIEpAaType, CYIIECTBEHHO 3aBMCALIEH OT JAaBieHus ras3a. PaccMoTpeHO pacnpezeneHue
THJIPaTOHACBIIICHHOCTH, BOJOHACHIIIEHHOCTH, JaBJICHUSA M TEMIIEpaTyphl B BHIOpAaHHOM ILIACTE,
KOTOPBIM XapaKTepU3yeTcs ONPEICIIEHHON MOPUCTOCTbI0 U IMPOHUIAEMOCTBIO IIPU HAaYaJIbHBIX
3HAUEHUAX [ABJICHUS, TEMIEpaTypbl U BOJOHACHIIIEHHOCTH. COOTBETCTBYIOIAs Ha4yaJIbHO-
KpaeBas 3ajiaya peIIaeTcss METOJOM KOHEUHBIX Pa3HOCTEH ¢ MCIIOJIb30BAaHUEM HTEPALMOHHOTO
IropuTMa U METOJa MPOrOHKHU. Pe3ynabTaThl pacueToB NMOKa3aiH, YTO BO3MOXHOCTb CO3JaHMS
TaKUX XpaHWIUI] ra3a CUJIbHO 3aBUCUT OT KOJUIEKTOPCKMX CBOMCTB M T'MAPOJUHAMHUYECKHX
XapaKTePUCTUK BOJOHOCHBIX TOPU30HTOB. HeoOXOIMMBI JONMOJHHUTENBHBIE HCCIEAOBAHUS C
LEIbI0 OLIEHKH TEIUIOBOTO B3aUMOJECUCTBUSI MOOOHBIX XPAaHUJIMIL C OKPYXAIOUIMMH TOPHBIMU
MIOPOJAAMH.

Mmnozonemnss mepsioma, noo3emMHoe XpaumeHue, HNPUPOOHBIU 2d3, 2UOPAmMooOpa3o8aHue,
Mamemamuyeckoe MOOeIuposanue

Koudepennus:

HNK3 CO PAH co 2 o 5 utons 2015 r. opranuzosai u nposen B TroMeHn

MEXIYHAPOIHYI0 KoH(pepeHnio «ApkTruka, Cy0apKTHKa: MO3aUYHOCTb,
KOHTPAaCTHOCTb, BAPMATUBHOCTH KPUOCPEPHI», B KOTOPO MpuHsau yyactue 170
yenoBek u3 Poccun u EBporsl.

Conference

Earth Cryosphere Institute (ECI SB RAS) in the period July 02-05, 2015 (Tyumen, Russia) has
successfully held the International conference «Arctic, Subarctic: mosaic, contrast, variability of
the Cryosphere», which was attended by 170 scientists representing the leading scientific
organizations from Russia, Europe.

FxFEX UnerutyT Mep3iaoroBeaenus uM. ILLU. Measaukoa CO
PAH (MM3 CO PAH) http://mpi.ysn.ru

Melnikov Permafrost Institute (MPI SB RAS) (Melnikov
Permafrost Institute, Siberian Branch, Russian Academy of Science,
Yakutsk) http://mpi.ysn.ru/index.php/en/

Hr1orn 2015 rona

1. OcHOBHbBIE HAYUHbIE Pe3yJdbTaThl

1. YcraHoBieH HOBBIM T€HETHYECKMH THUI JUHAMUYHBIX KPHOTEHHBIX 0Opa3oBaHUM -
YaCTUYHO  TajblX  JIEJOBO-IIEOCHUCTO-CYTJIMHUCTBIX ~ KaMEHHBIX  IJIETYEPOB,  HIMPOKO
pacrpocTpaHeHHbIX B Mpejaenax ropHoi KpronmTo3oHbl EBpornbl u Cpennet Asum (puc. 1). Ha
OCHOBE KOMIUIEKCHOTO M3y4€HHMsS TIJISIUAJIbHO-KPUOTEHHOro KoMIulekca ['opoxenkoro


http://mpi.ysn.ru/
http://mpi.ysn.ru/index.php/en/

(CeBepubiii Tsiap-11lanp) MeTogamMu 35eKTpOTOMOTpaduu, reopaguoIOKalui, TEPMOMETPHH U
M30TOMTHOTO aHaJIN3a BOJHOTO CTOKA YCTAHOBJICHO, YTO IJIETYEP UMEET Tajloe JIOKE U COCTOUT U3
0JI0KOB MeTaMOp(HUUECKOTO JIbJia, Pa3JeCHHBIX TaJlbIMH 30HAMH HHTEHCHBHOHN (MIbTpanuu
(;mabopatopust o6meii reokpuosiornu UM3 CO PAH, r. fkyrck).
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Puc. 1. Pe3ynpTaThl KOMIJIEKCHOTO MU3y4EeHHsI KAMEHHOIO TieTdepa ['opoaenkoro
(Cesepnbiii Tsanb-111anb):

Cnesa: a) biiok uckomaemoro MeTaMmop(hu9IecKoro Jbaa; 0) STATOHHBIN PO (UL
YIEIbHBIX COMPOTHUBIICHHI; B-T') AUArpaMMbl IT'€0paIuOJIOKAINU Ha Pa3HbIX 4aCcTOTaX; 1)
MeTamopduyeckas CKIaI4aTocTsb JensHoro 6moka. Crpasa: a, 0, B) KOMILIEKCHBIN MPoduib
JUTMHOM 1 KM BJIOJIb OCH TJIETUEpa; a) OTHOCUTENBHBIN BO3pacT B enununax RHS, 0) ynenbHoe
COTPOTHBIICHUE (PA3HOBO3PACTHBIC TeHEpAIUH: |-2- aKTHBHBIC Tallbie, 1-4 — TAaCCUBHBIC
MOJIOJIbIE); B) IMarpaMma reopainoaoKaIuu.

2. MOHUTOPUHIOBBIMH HCCIEJOBAaHUSIMU YCTAaHOBJIEHO, 4YTO MOTEIJIECHUE
KJIMMaTa BbI3bIBAE€T IMOBBIIICHUE TEMIIEPATypbl MEP3JbIX MOPOJ Ha TIIIyOHHE
rOJIOBBIX TEMI0000poToB. Tak, TemiepaTypa Mep3JibIX TPYHTOB Ha TEPPUTOPHUH
ropona fkyrcka 3a nocinennue 80 net moBbicuiack Ha 3° C (puc. 2). Ha done
ATOr0 MPOUCXOJUT CYHIECTBEHHAs TpaHC(OpMalUs T€OKPUOIOTMUYECKUX YCIOBUI
B MPHUIOBEPXHOCTHOM YAaCTH MHOIrOJETHEMEp3NblX Tonll. B paiione ropoaa
SIkyTcKa BBISBIEHO (DOPMUPOBAHNE MHOTOSIPYCHBIX 30H KPUOMATOB - COJIEHBIX BOJI
C OTpuLIaTeIbHOW TemmepaTypoil (puc. 3). JluHamuka UX ypOBHS U U3MEHEHUS
XUMHYECKOTO COCTaBa CBHUJCTEIBCTBYIOT O TEpexoje Mep3iblX MOpOo/,
pasfeNsonMX OTIAEIbHBIE SpPYChl KPHUOIAroB, B Tanoe coctostHue. IlomoOHas
TpaHcpopMallisg TEOKPUOJIOTHYECKON OOCTAaHOBKM Ha TEPPUTOPHUSX CEBEPHBIX
roposioB Poccun CylecTBEHHO CHHXAeT HECYIIYI0 CIIOCOOHOCTh MEep3JIbIX
OCHOBAaHMW 3aHUN M COOPY>KEHUMU, MOBBIIIASI CTENEHb MX AHOPMHUPYEMOCTH H
aBapuitHocTu (;1abopatopusi oOIIel reOKpUOJIOTHH, Jab0paTOpHs MOI3EMHBIX BOJ
u reoxumun kpuoauto3onsl M3 CO PAH, r. Skyrck).

My6una 10 m

10

—pe 1934-19737 — 2010- 2014

Puc. 2. N3navanbhas (1934-1937 rr.) u coBpemennas (2010-2014 rr.) TepMorpamMmsI
MHOTOJIETHEMEP3IIBIX MTOPOJ] OJTHOTO M TOTO JKe JiaHmadra ypoaHH3UPOBAHHOM TEPPUTOPUN
KPHOJIUTO30HBI B CJIOE TOJIOBBIX TEMIIO000POTOB
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Puc. 3. Ilonoxxenue B pa3pe3€ pasIMIHbIX APYCOB KPHUOIIBIOB U AMHAMUWKA UX YPOBHA U
MHHEpAIU3alun.

1 - cno#t ce30HHOMEP3IIBIX MOPOJ, IPEACTABICHHBIN CYITIMHKOM U CYIIECBIO; 2 - OTPULATENILHO-

TeMIIepaTypHbI€ MECYaHbIE OTJIOKEHUS, HACHIIIIEHHbIE MUHEPAJIN30BaHHOM BOAOH (Kpromaru); 3

- MHOT'OJIETHEMEP3JIbIE MIECUYAHBIE OTIIOKEHUS; 4 - peKUMHAs TUAPOTre0JOrnYecKas CKBaXXKUHA U
WHTEpBaJl yCTAaHOBKU B HEM (uibTpa

3. Ha ocHOBe 1OJIy4eHHBIX TaHHBIX O CTPOEHUHU TMOABOIHON KPHOIUTO3Z0HBI
Ha 1ienbde mMops JlanTeBbix pazpaboTaHbl JBYXMEpHBIE (PU3MUKO-MaTeMaTHUECKUE
MOJIEI MEp3JIOTHBIX YCJIOBHM ImIenb(a MO BPEMEHHBIM Cpe3aM MO3AHET0
IUIENCTOIIEHA.

B Teuenume mo3nHEro HEOIJIEHCTOIIEHA W TOJOIEHA JEerpagupoBaliyd B
OCHOBHOM HWXHUE TOPHM3OHTHI IIeNb(OBOM  Mep3noThl. MakcumaabHOe
cybaspanibHOe mpomep3aHue ocaakoB jgocturaigo 800 M, Temreparypa BEpXHHX
TOPHU30HTOB MEP3JIOTHI TOHMXkajack 10 —18.. —19°C (puc. 4, a).

[TocnenennukoBass  TpaHcCrpeccus  Mops  oOycloBWIa  JajbHEHIee
COKpAIllEHHE MOIHOCTH MHOTOJICTHEMEP3JIBIX TTOPOJ B Pe3yabTare erpaialiui ux
HIDKHUX TOpu30HTOB Ha 150-200 M u jgerpamanuu BEpXHUX ropu3oHToB Ha 30—60
M BCJIEICTBHE IMOBBIIMICHHUS TEMIIEPAaTyphl B OCaJOYHOM IMPUIAOHHOM CJIO€ U
muddy3un Mopckux coneit (puc. 4, 6) (mabopatopust obmier reokpuoiorun UM3
CO PAH, r. Skyrck).



(a) Paccrosmue or Gepera, kv
0 100 200 300 40
O -
100 I : A8 — ——— YposeHs Mops
’S(:TABBC_:'W hen
_ 200 /Il "\ “.9..0°C,
- — — =% o %/
= 300 13 = / ' 34..34 5% 00
= = | \
‘E 400 | ATnanri-
:'-':',0 ; | “eckan
o 50 - g o i \ ;M‘:'OC
— -
0 4 '
6 : | 34.9 %c
100 e — 2 f
 —t— &m‘" e ML *- - = ~ /
300 & & Mi [e—— S g 0.8,
an0 o 35%e
(6) Paccrosuue or Hepera, km
Q 100 200 3o 400
0 Y — - — -
—_— Kpnaaw MMIT— N— NoaspxuocTwan moaa,
T Ll sl sl = o 04.19°C,
100 S ; S * : S 25..34 %leo
— - 1.0—— T 7\ — N
L EREL T L +1.9..0°C,
| — 34,34 5% 00
= — 1
= | - 0.5 — Arnante-
= ~ - “wecKan
= X0 ' —/
° Humwgn rpsawga MM / | g
5 II e - el —‘_ % * i | 03‘ 'g‘nJ‘C.
400 4 0.2 ' \‘
0.5— - |

800

D5-

Puc. 4. ®uznko-MareMaTuueCcKue MOJIETN Pa3BUTHS MOJBOAHON KPUOJIUTO30HBI MOPA JlanTeBbix

(@) — aTam cybaspabHOTO IPOMEp3aHus, MpoAouKaBmiics oT 117 mo 50 Thic. et Ha3aa. Mep3IIoTHBIC YCITOBHSI
COOTBETCTBYIOT OKOHYAHHIO 3Tala IpoMep3anus; (6) — OKOHYaHHUE MOCICAHEr0 PErpecCHBHO-TPAHCIPECCHBHOTO
IIUKJIa APKTHYeCKoro 6acceitHa

2. HayuHble MeponpusiTHs, IKCIIeTUIIHT

1. Baxubm cobbitueM 2015 r. sBunock mpoBeneHHoe 22-28 wutons 2015 roma B T.
Axyrcke XXI Beepoccuiickoe coBeranue no moa3eMabiM Bojgam Cubupu u ansHero Bocroka,
OCHOBHBIM OPraHu3aTopoM KoToporo Obu1 MHCTUTYT Mep3noroBeaenus uM. [L.M. MensHukoBa
CO PAH. Cosemanue npouuio B paMmkax ['ocymapcTBeHHOM 1eneBoil mporpammbl «Hucras
BOJa», ObUIO TOCBsmIeHO 60-JeTHIO CO JHS OpraHu3alui MOJOOHBIX (OPYMOB M CBETION
namaTH wieHa-koppecnonjaeHta PAH E.B. [Tunnekepa. B Oprkomuter coBelanusi NOCTYIUIO
122 nokiazma, aBTOpaMH U COABTOpPaMH KOTOPBIX ObLIH 267 YEIIOBEK.

I'eorpadust yuactaukoB u3 Poccuiickoit ®eneparuu: rr. Cankr-IlerepOypr, Mocksa,
ITepmb, ExarepunOypr, Tromenb, HoBocubupck, Tomck, Kpacnospck, HWpkyrck, Ywra,
XabapoBck, Bnagusoctok, IlerponasnoBck-KamuaTtckuif, Anaabipb, Sxyrck, Hepronrpu,
MupHnsbii, n.n. Jenyratckuil, Xanapira u ap. 3apyoexxHsle yuacTHuku: SAnonus, FOxnas Kopes,
Kuraii.

B nneHapHbIX W CEKIIMOHHBIX 3acelaHusX npuHsuio ydactue 120 uenmoBek. Bcee
MOCTYIUBIIINE MaTepPHAIIbl IOKJIAI0B OMyOIMKOBaHBI B COOPHUKE:

OyHIaMeHTanbHBIE M TMPUKIaAHbIE MpoOIemMbl ruaporeosiornd //  Marepuansl
Bcepoccuiickoro copemanusi o noa3eMHbiM BogamM Boctoka Poccum (XXI Comemranue 1o



noa3emMHbIM Bogam Cubmpu u JlanbHero BocToka ¢ MEXKIYHApOIHBIM ydacTHeM). - SIKyTCK:
W3n-8o M3 CO PAH, 2015. - 552 c.
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IIpe3snauym muieHapHOro 3acefaHus Becepoccuiickoro coBenianms 1o MoI3€MHBIM BOJaM
Bocroxka Poccnn. Skyrck, utons 2015 r.

2. TlpoBeaeHbl MHMPOKOMACHITAOHBIE SKCIECTUIIMOHHBIE HCCIEAOBAHUSA, B TOM YHCIE C
ydactueM 3apyOexHbix koiuier. Tak, Kbichln-CeIpckasi SKCIemuIus MpOBOAWTIA H3YyUeHHE
OJIHOTO W3 KPYIMHEWIINX aKTUBHBIX AIOHHBIX MaccuBOB lLleHTpanbHOU SKyTuM — TyKynaHa
MaxarTa, pacmoJIo)KeHHOTO Ha JieBoOepexbe p. Bumioit B 20 KM BbIIIE MO TEYSHHUIO OT TI.



Keiceui-Crip. Bputo 3a05KeHO IBEHAIATh OMOPHBIX pa3pe3oB, 0ToOpano 6oie 400 oOpa3ioB Ha
pa3nu4YHbIE BUABI aHanu3a (TPaHyIOMETPUUYECKUH, MUHEPAIOTHYECKUN, CIIOPOBO-IMBLIBIIEBOMH,
PaguoyIiIepOIHbINI, reOXUMHUYECKUH, MUKPOMOP(HOJIOTHUECKUI). Brmmonnsnuce
reoMopoJIOTHUECKHe ¥ JIaHJuagTHbIE nccnenoanusa.  IIpoBogmnace  cbeMmka
MOJIHOMETPAKHOTO HAYYHO-TIOMYJISIPHOTO (riibMa "TyKyinaHsl - MIEHCTOLEHOBBIE KPUOITYCTBIHH
SAxyrun".

KB 3WD-CHPCKAR
IKCNEAULA 2075

T¥KYNAHE /

CbheMKH TTOJTHOMETPAKHOTO HayIHO-TIonyJisipHoro punbma "Tykynansl LlenTpansaoit SAxyrun'.
Hronp 2015, Tykynan Keicbut-Ceipckuit

3. OHUM U3 SIPKUX COOBITHI MPOIIEAIIETo JETHErO SKCIETUIIMOHHOTO CE30Ha ObLT TaKKe
opranu3oBaHHbli MHCcTUTyTOM Mep3noToBenenuss um. ILM. MensanukoBa CO PAH IV
Bcepoccuiickuii Hay4HbBIN MOJIOAEKHBIN T'€OKPHOIOTHYeCKUid POopyM, COCTOSBIIUICS B SKyTCKe
¢ 29 utons no 12 urons. @opym Obu1 nocesiieH 200-1eTrio co THS pokaeHHs akagemuka A. .
Mupanenaopda, pycCKOTo MyTelIeCTBEHHUKA, OCHOBOIOJIOKHUKA MEp3JIOTOBENIeHUs], reorpada,
300J10Ta, 00TaHWKA U HaTypaitucTta. DopyMm BKIIIOUYAT MPOBEICHHE T€OKPUOIOTHYECKON HayYHOM
KOH(epeHIINH U TOJIEBOI IIKOJIbI-CEMUHApA.

[Tocne Tpex mHeit paboThl KOH(pEpeHIHH, cCOOpaBIIeld B CTEHAX HMHCTUTYTAa MOJIOJBIX
YUEHBIX, aCIIUPAHTOB U CcTyneHTOB U3 Mocksbl, HoBocuOupcka, Tiomenu, Cankr-IlerepOypra,
BrnamuBocroka u YepnsbimeBckoro, a Takke u3 HOxnHoit Kopen u SAnonum, momonbie
MEp3J0TOBEAbl BBhIEXAM Ha TOJIEBYIO MIKOTy-ceMuHap. OCHOBHOW TeMoil ObUIM H3yueHUe
FEOKPHUOJIOTHUECKUX TpolieccoB U siBiaeHuM BAoib DenepanbHbix aBToTpacce B LleHTpanbHOU
SAxyTuu, BbIBICHHE IPUYUH BO3SHUKHOBEHHS U TMHAMUKHU CKJIOHOBBIX MPOIIECCOB B parioHe 450
KM QenepanbHoil aBTofoporu «JIeHay.



VYyacTHUKH IIKOJIBI-ceMUHapa Ha Haienu bynyyc (Llenrpanbnas SAxyrus)

3. llyGoukanuu

I[lo pe3yapTaTaM  TEOPETUYECKHX, OKCIEPUMEHTATBHBIX M  IKCIETUITMOHHBIX
T€OKPHOJIOTHUECKNX HccienoBanuii corpynaukamu MM3 CO PAH omy6iukoBano 280 paboT, B
T. 4.:

- 48 crateil B pocCUHCKHUX KypHanax u3 cnucka BAK;

- 10 crareii B )xypHanIax, BXoaamiux B 06a3y ganusix “Web of Science”;

- 4 moHorpadumn:

- MakapoB B.H. Meimbsik B 6uochepe SAxyrun / B.H. Makapos ; otB. pea. B.B.
Kynuukwuit ; Poc. akan. nayk, Cub. ota-uue, u-T Mep3notoBeaenus um. [1.1. MenbHuKOBa. —
HoBocubupck: Akanemuueckoe u3garenbetBo “T'eo”, 2015. — 93 ¢. (7,74 m.o.).

- Makapos B.H., CeaenbaukoBa A.JI. Dkoreoxumus ropoAckux ozep Skyrcka. - SAKyTck:
N3n-Bo ®I'bYH Uu-Ta mep3notoBeaenus um. [1.1. Mensaukoa CO PAH, 2015. — 232 c.

- Meney A.P., Akusnoa @.K., beiicenoBa A.C., bnarosemenckuii B.I1., Kynaes M.C.,
ManskoBckuii .M., Hypmamb6etoB D.M. AtmacHoe kaprorpadupoBanue B PecmyOnmke
Kazaxcran. Anmarsl, 3n-Bo UHcTuTyTa reorpadum, 2015. 261 c.

- Illectepuer .M., BepxorypoB A.I'. T'opHO-reonoruueckas cpeaa MeCTOPOKICHUMN
MOJIE3HBIX MCKOMaeMbIX 3abalikalibs B YCIOBHSIX M3MEHEHMs KiuMara. - Yura: u3a-Bo 3abaik.
roc. yu-ta, 2015, 227 c. (14,2 n.1.)

1. Main research results 2015

1. Studies by the MPI Laboratory of General Geocryology and Kazakhstan Alpine Permafrost
Laboratory established a new genetic type of dynamic periglacial landforms — partially thawed
ice-rubble-silt rock glaciers widespread within the mountain permafrost zone of Europe and
Central Asia (Fig. 1). An integrated study of the Gorodetsky glacial-periglacial complex in
northern Tian-Shan, employing ERT, GPR, thermometry and meltwater isotopic analysis, has
shown that this rock glacier has a thawed bed and consists of blocks of metamorphic ice
separated by thaw zones of intense seepage flow.
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Fig. 1. Results of the Gorodetsky rock glacier study (northern Tian-Shan):

Left: a) Block of fossil metamorphic ice; b) resistivity profile; c-d) radar sections obtained at
different frequencies; €) metamorphic folding of the ice block. Right: a, b, ¢) 1-km-long



integrated profile along the rock glacier axis; a) relative age in RH5, b) resistivity (formations of
different age: 1-2- active, thawed, 1-4 — passive, young); c) radar section.

2. Monitoring studies conducted by the Laboratory of General Geocryology and the Laboratory
of Groundwater and Geochemistry indicate an increase in upper permafrost temperatures due to
climate warming. In Yakutsk, permafrost temperatures have warmed by 3°C over the last 80
years (Fig. 2). As a result, significant changes in geocryological conditions are taking place in
near-surface permafrost. The formation of multi-layered cryopegs has been observed in Yakutsk
(Fig. 3). The dynamics of cryopeg levels and chemical composition suggest that frozen soils
separating the cryopeg layers have transformed into a thawed state. Such transformation of the
geocryological conditions in northern cities of Russia significantly reduces the bearing capacity
of frozen foundations, increasing damage and accident rates.
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Fig. 2. Curves of permafrost temperature at 10 m depth for the periods 1934-1937 and 2010-
2014 for an urban site, Yakutsk.
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Fig. 3. Logs showing the position of cryopeg layers and curves demonstrating the dynamics of
cryopeg levels and dissolved-solids content.
1 — active layer consisting of sandy silt and silt; 2 — cryotic sands saturated with saline water
(cryopegs); 3 — perennially frozen sands; 4 — observation well and filter interval.

3. Based on data about the structure of subsea permafrost in the Laptev Sea shelf, two-
dimensional physical-mathematical models were developed by the Laboratory of General
Geocryology simulating the geocryological conditions in the shelf for different time slices of the
Late Pleistocene.

During the Late Neopleistocene and Holocene, permafrost degradation occurred mainly from
below. Maximum subaerial freezing of the sediments reached 800 m, while upper permafrost
temperatures were as slow as —18 to —19°C (Fig. 4a).

The postglacial marine transgression caused a further reduction of permafrost thickness, by 150—
200 m in its lower horizons and by 30-60 m from the top, due to increased temperatures in the
near-bottom sediments and diffusion of sea salts (Fig. 4b).
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Fig. 4. Physical-mathematical models of Laptev subsea permafrost evolution

(a) — subaerial freezing stage which lasted from 117 kya to 50 kya. Permafrost conditions are shown for the end of
this freezing stage; (b) — end of the last regression-transgression cycle in the Arctic basin.



2. Meetings and expeditions

1. An important event in 2015 was the XXI Conference on Groundwater in Siberia and Far East
held in Yakutsk from 22-28 June. The conference hosted by MPI was organized as part of the
Federal Target Program 2010-2015: Clean Water and marked the 60th year since the first forum
of Siberian hydrogeologists was organized. In all, 122 papers were submitted to the conference,
authored and co-authored by 267 researchers and practitioners from St. Petersburg, Moscow,
Perm, Yekaterinburg, Tyumen, Novosibirsk, Tomsk, Krasnoyarsk, Irkutsk, Chita, Khabarovsk,
Vladivostok, Petropavlovsk-Kamchatsky, Anadyr, Yakutsk, Neryungri, Mirny, Khandyga, and
Deputatsky. Foreign participants represented Japan, Republic of Korea, and China.

The plenary and oral sessions were attended by 120 delegates. All papers submitted to the
conference were published in: Alekseev S.V. and Shepelev V.V. (eds.). 2015. Fundamental and
Applied Problems in Hydrogeology, Proceedings of the National Conference on Groundwater in
Eastern Russia (XXI Conference on Groundwater in Siberia and Far East with International
Participation), Yakutsk, June 22 — 28, 2015. Yakutsk: Melnikov Permafrost Institute SB RAS
Press, 552 pp.




Plenary session, XXI Conference on Groundwater in Siberia and Far East, June 2015, Yakutsk.

2. Several field campaigns were undertaken by MPI in 2015, some of them in cooperation with
foreign partners. An expedition was organized to Makhatta Tukulan, a large active dune massif
on the Vilyui River, 20 km upstream from the town of Kysyl-Syr, central Yakutia. The program
of the Kysyl-Syr expedition included geomorphological and landscape investigations. Twelve
key sections were described and about 400 samples collected for grain-size, mineralogical, spore
pollen, geochemical, radiocarbon dating and micromorphological analyses. A full-length
documentary film, “Tukulans — Pleistocene Cryodeserts in Yakutia”, was shot during the
expedition.
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Shooting a documentary film about tukulans, July 2015, Kysyl-Syr.

3. Another highlight of the last summer season was the Fourth Forum for Young Permafrost
Scientists organized by MPI from 29 June to 12 July. This event commemorated the 200th
birthday of Alexander von Middendorff, a Russian naturalist and explorer who pioneered
scientific research on permafrost. The Forum included a three-day conference in Yakutsk
attended by early career scientists and students from Moscow, Novosibirsk, Tyumen, St.
Petersburg, Vladivostok, Chernyshevsky, and Seoul. The conference was followed by a field
workshop which focused on frost-related forms and processes along federal roads in Central
Yakutia, with special emphasis on the causes and dynamics of slope processes at KP 450 of the
Lena Federal Road.



Field workshop participants at Buluus icing, central Yakutia.

3. Publications

Theoretical, experimental and field investigations carried out by MPI researchers resulted in 280
publications, including four monographs:

- Makarov V.N. (2015). Arsenic in the Biosphere of Yakutia. Novosibirsk: Academic Publishing
House “Geo”, 93 pp.

- Makarov V.N., Sedelnikova A.L. (2015). Environmental Geochemistry of Yakutsk Urban
Lakes. Yakutsk: Melnikov Permafrost Institute Press, 232 pp.

- Medeu A.R., Akiianova F.zZh., Beisenova A.S., Blagoveshchenskii V.P., Kunaev M.S.,
Malkovskii I.M., Nurmambetov E.l. (2015). Atlas Mapping in the Republic of Kazakhstan.
Almaty: Institute of Geography Press, 261 pp.

- Shesternev D.M., Verkhoturov A.G. (2015). The Geological Medium of Mineral Resources in
Trans-Baikalia Under Changing Climate. Chita: Trans-Baikal University Press, 227 pp.

FxxEE MI'Y umenu M.B. JlomonocoBa, I'eorpaduuecknia
(pakyabTeT, Kadeapa KPUOJUTOJIOTHH U TVISIIIHOJTOTHHI

Cryolithology and Glaciology Department, Geographical Faculty,
Lomonosov Moscow State University

In 2015 Cryolithology and Glaciology Department fundamental studies on the impact of natural
and technogenic factors on cryolithozone and glaciosphere been conducted.



New approach to the analysis of mineral loess substance genetic nature was proposed. Its
distribution is almost identical to the area of cryolithozone in the Pleistocene. The map of
distribution of loess, loess-like minerals in modern and Pleistocene cryolithozone was made for
the first time (authors — V.N. Konishchev, N.A. Koroleva).

Field and laboratory researches determined the spatial distribution of the content of O;5 isotopes
in modern and more ancient ice wedges that were formed in the Russian Arctic during MIS 1,
MIS 2, MIS 3, MIS 4. The research showed that, since 60,000 years ago until the present time,
features of atmospheric transfer in the north of Eurasia, in general, has not changed (I.D.
Streletskaya et al.). The isotopic composition of methane and massive ice bed in Yamal clearly
indicated its bacterial origins and formation in situ.

Features of cryogenic strata such as geocryological structure, thickness, temperature and ice
content above gas-bearing deposits of the Yamal Peninsula (north of Western Siberia) were
analyzed. Geocryological classification for these gas-bearing structures was developed for the
first time (Yu.B. Badu).

Concept of geo-ecological parameters for the sustainability of permafrost landscapes to the
mechanical loads was established. Map on a scale of 1: 20 000 000 called "Seasonal thawing and
freezing of the territory of Russia" was compiled to assess the impact of natural factors on the
geo-ecological state of cryolithozone (N.V. Tumel’, L.I. Zotova, N.A. Koroleva, S.Yu.
Dedyusova).

For example, the Norilsk region, one of the largest industrial region in the cryolithozone. After
analyzing temperature fields of around 800 permafrost basements having cold ventilated cellars,
it was found out that 55% of the besaments tend to experience permafrost degradation, 25% -
permafrost buildup, 20% preserved preconstruction thermal state (V.l. Grebenets). Map on a
scale of 1: 15 000 000 called “Activization of dangerous engineering cryogenic processes in
cities and settlements of cryolithozone of Russia” (V.l. Grebenets).

Geographic information system was developed for Kolka glacier and Karmadon Basin, where in
2002 there was a famous catastrophe with human losses and massive destruction. It was
determined that from 2004 to 2014, against the background of unfavorable climate conditions
(for the Caucasus glaciation), about 30 million m3 of ice accumulated in the cirque of Kolka
glacier. As a result, the glacier front has advanced by 800 meters (D.A. Petrakov et al.). This is
the only case of significant advance of glaciers in the Caucasus in the XXI century.

Regime investigation of the dynamics of seasonal thawing (International Program CALM —
Circumpolar Active Layer Monitoring), that began in 2004, continued on the experimental site
near Talnakh (south of the Taimyr peninsula) and in Lorino (settlement on Chukotka) (V.I.
Grebenets, A.A. Maslakov). The data on the reaction of permafrost to a very cold but abnormally
long summer of 2015 was obtained. This year average depth of soil thawing in Talnakh region
will exceed by 15 % compared to the average value of many years.

In July 2015 in Igarka and Norilsk region were held regular International field student’s courses
on permafrost, which was attended by younglings from Russia, USA, Germany and France
(courses are conducted by docent of Lomonosov Moscow State University V. Grebenets and
master of The George Washington University K.E. Nyland).

FxxEE MI'Y umenun M.B. JlomonocoBa, I'eostornuecknii pakyJibrer,
Kadeapa reoKpuoJI0ruu



Geocryology Department, Geology Faculty, Lomonosov Moscow
State University

Geocryology department of the Lomonosov Moscow State University in 2015 has been
developing the revised digital edition of the permafrost map for Russia 1:2 500 000. The studies
have been focused on the European North, Western Siberia and Yakutia. The original 3D
software for thermal calculations was tested. A possibility for simultaneous numeral modeling of
heat and water flows during freezing is now considered. Arctic shelf permafrost was studied by
geophysical methods for Laptev and Kara seas. A new data on underground ice on the Arctic
islands have been received. Monitoring site on Baydara bay was used to study thermal mode of
permafrost, coastal erosion rates and properties of frozen soils. Methane content of permafrost
deposits has been studied in Western Siberia and Central Yakutia, as well as microbial
communities in samples of permafrost deposits. Mechanical and thermal properties of frozen
grounds was studied for major pipelined projected in the country. A new and revised edition of
the Permafrost Forecast textbook (1974) has been completed for publishing. A master program
in English on permafrost studies for foreigners is announced for 2016.

**xF* UuetutyT reosxosorud um. E.M. Cepreesa PAH (MockBa)

Sergeev Institute of Environmental Geoscience RAS (Moscow)

[IpomomxeHsl MOHUTOPHHIOBBIE T'€OKPUOJOTHYECKHE HAONIOJCHHS Ha ydacTkax 0e3
TEXHOTCHHBIX HapyLIEHUH [UIsi TMOTMOJHEHHUS] MEXKIYyHApOJIHOHM oOIen0CTYmHOM 0a3bl JTaHHBIX
GTN-P. Hacturyr reoskosnorun uM.E.M.CepreeBa PAH o0ecneunBaeT MOBTOPHBIC
HaOmogeHuss Ha 11 reoremmeparypHbix miomaakax u 2 miomanakax CALM B CesepHom
3abaiikanpe (Yapa), a Takke aKTUBHO pPa3BHBACT COTPYJHUYCCTBO B YACTH HCCIEAOBAHUS
AKTUBHOCTH TeOKpHoJioTHueckux mpormeccoB ¢ Macturyrom 3emuoit kopel CO PAH (Mpkyrck)
Ha TeppuTopusax octpoBa OnbxoH (puc.l), a Takxke ¢ MOCKOBCKUM TOCYIapCTBEHHBIM
yHuBepcuteToM UM.M.B.JIoMmoHocoBa B okpectHOCTAX T.Bopkyrtel. B Bopkyre uccienoBanus
TEeOKPHUOJIOTUYECKUX YCIOBUM Benyrcs Ha 0Oa3ze ydeOHOW MpakTUKU JJIs MarucTpaHTOB
I'eomornueckoro ¢dakynaprera (puc.2, 3). CocrtaBieHa mporpamMma HCCIEIOBAaHUNA AKTHBHOCTH
TEeOKPUOJIOTUYECKUX TpolieccoB B paiione r.Mrapku B coapyxkectBe ¢ HWHcTuTyrom
Mep3rnoroBeaenusa uM. IL.1.MensaukoBa (SIkyrck).

[ToaroroieHa mporpaMma MEXAUCIUIUIMHAPHBIX HWCCICAOBAHUA 3aKOHOMEPHOCTEH
BOJIHOTO cTOKa ApKTudeckoro 6acceiiHa B coapyxkecTBe ¢ MIHCTUTYyTOM BOAHBIX Tpobiem PAH.

BoinosiHeH CcpaBHUTENbHBIA aHAIM3 AECATH KOHKYPEHTHBIX THIOTE3 (OPMUPOBAHUS
SIManbCKUX KpaTepoB € PEKOMEHJALUMSIMU IO NPUOPUTETHBIM HAIPABJICHUAM JAIBHEHIINX
HCCIIEJOBAaHUH.



Puc. 1. Kpuorennsie ononsnu Ha octpoBe OinbxoH (03.baiikan). ChéMKa BbINOIHEHA C
0eCMIIOTHOTO JIETATEIHbHOTO ammapara.

Puc. 2. BypeHune ckBaXxuH B BOPKYTHHCKOM TYHJIpE.



Puc. 3. 3mepenue riryOuHbI TEpPMOKAPCTOBBIX POCAA0K B BOPKYTUHCKON TYHpE.
Sergeev Institute of Environmental Geoscience RAS (Moscow) 2015:

Geocryological monitoring in undisturbed condition was continued. The 2015-year data were
submitted to the GTN-P database. Sergeev Institute of Environmental Geoscience RAS supports
11 monitoring TSP-sites and 2 CALM-sites in Northern Transbaicalia Region (Chara). Also the
activity of geocryological processes in Olkhon Island was estimated in cooperation with Institute
of Earth Crust SB RAS, Irkutsk (Fig.1). IEG RAS participated in Moscow State University post-
graduate student training combined with permafrost monitoring in Vorkuta Region (Fig. 2, 3).
The cooperation with Melnikov Permafrost Institute SB RAS opened new horizons of long term
permafrost investigation in lgarka (Middle Siberia).

The new program of common investigations of Arctic surface (rivers) and underground water
discharge with Institute of Water Problems RAS was drawn up.

The comparative analysis of Yamal Craters formation hypotheses with future
investigation plan was developed.

(pucyuku CM. ébluié - 6 pDYCCKOM eapuarnme omuema)

Fig. 1. Cryogenic landslides at Olkhon Island (Baical Lake). The photo was taken by using the
radio-control quadrocopter.

Fig. 2. Boring in Vorkuta Tundra.
Fig. 3. Measurements of the thermokarst lake’s depth in Vorkuta Tundra.
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OcHoOBHBIE JOCTHKEHHS JJa0opaTOpUM KPUOJIOruu moys 3a 2015 rox:

MukpoOH0JOrH4YecKue HCCJISTOBAHNA BEYHOW MepP3J10ThI

1. CoBmecTHO ¢ QpaHIy3CKUMHU KOJUIETaMH B MHOTOJIETHEMEP3JIbIX OTIIOKECHUAX CEBEPO-
BocTOoKa CHOMpU 000HAPY)KEH HOBBIH paHee HEM3BECTHBIN THI TUTaHTCKoro Bupyca - Mollivirus
sibericum. OH CyIIECTBEHHO OTJIMYAETCS OT ONMMCAHHOTO HAMH B TIPOIILJIOM IOy JAPYTOro
rurantckoro Bupyca Pithovirus sibericum. Mollivirus sibericum umeer cepudeckuii Bupron
(0.6 mxMm B muamerpe), 3akmrodaromuii I'L[-6orareiii reHom, pazmepom 651 k0, Koaupyerouuii
523 Genka, U3 KOTOPBIX 64% - 3TO OTKPHITHIC pAMKH CYUTHIBaHUSA, 16% UMEIOT ONu3KHe
romosoru ¢ Pandoraviruses u 10% c Acanthamoeba castellanii, mpoucxoxaeHre KOTOPBIX
BO3MOXXHO OOBSICHSIETCS JCWCTBUEM TOPU30HTAILHOTO TIEPEHOCA TEHOB.
Hyxneonutonnazmarnueckuil peryinKallMOHHbBIN [IMKIJI MOJUTUBUpPYCa OblIT BCECTOPOHHE U3Y4YEH C
npUMeHeHHeM "OMIC" Mo IX0I0B, KOTOPBIE MTOKA3aJIH MEXaHU3M HCIOJIb30BaHUS BUPYCOM
MAaIIMHEPUH KIETKUA-XO35IMHA ISl aKTUBHOW PETUIMKALNU. YIUBUTEIFHBIM 0Ka3aJI0Ch TO, YTO
pubocomalibHbIe OeJIKHM X03sIMHA ObLITM OOHApYXEeHbl B BUPHOHAX MOJUIMBHUPYCA, UTO paHee He
OTMEYaJoCh I BUPYCOB.

2. V3 MHOTOJIETHEMEDP3IIBIX OTIOKEHHH APKTHKH MO3IHEIIIEHCTOLEHOBOTO H TOIOLIEHOBOTO
BO3pacTa BbIACIICHBI U U3YYCHBI ) KUBBIC aMe6OI/II[HI)Ie IMPOTHUCTBI, MHOTHUEC U3 KOTOPBIX
MIPEACTABIISIOT cCOO0M HOBBIE BUIBI. Pa3HOOOpa3ue amed B Mep3J10T€ OTHOCHTEIIEHO HEBEITUKO 10
CpaBHCHHIO C COBPEMECHHBIMU TYHAPOBLIMHU ITOYBAMMU. CaMeIMH pacrnpoCTpaHCHHBIMU B
MHOTOJIETHEMEP3JIBIX OTIOXKEHHUSIX OKa3aINCh IPEACTaBUTENN poaa Acanthamoeba.
BBI)]GJ'IGHHI)Ie amMeOBI }’CTOI\/'I'-II/IBBI K CTpECCOBBIM BOSHeﬁCTBHﬂM; HUCTBI U3YYCHHBIX NCKOITACMBIX
amMe0 yCIenrHo MePEeKUII BIUSHAE OTKPBITOTO KocMoca. Takum oOpa3oMm, MMoKa3aHo, 4TO B
MHOTOJIETHEMEP3JIBIX MOPOJIaX, HAPSITY € )KU3HECIOCOOHBIMH MTPOKAPUOTAMHU, COXPAHSIOTCS U
3YKapHOTUYECKHNE MUKPOOPTaHU3MbI, KOTOPbIE TAK K€, KAK OCTaTKH TBEPJIBIX CKEJIETHBIX
00pa3oBaHMii, MOTYT CITYKUTb CBHJIETEIbCTBOM CYIIECTBOBAaHHUA APEBHUX 3kocucTeM. Hecmotps
Ha TO, YTO TAKCOHOMUYECKOE pa3HOOOpazue aMed B MHOTOJIETHEMEP3IIBIX OTIOKEHUIX
OTHOCHUTEIILHO HEBEJIMKO, CPEN HUX BCTPEUAIOT CS HE TOJIBKO HOBBIE BHIbI M3BECTHBIX POJIOB,
HO U MPEJICTaBUTEIH HOBBIX TAKCOHOB 00Jie€ BHICOKOTO paHra. YCTOMYUBOCTD LIUCT MCKOMAEMbIX
MIPOTUCTOB JIeJIaeT UX NEPCIIEKTUBHON MOJEINBIO [UIs 3y4eHUS SIBJICHUS KpUIITOOno3a y
9YKapUOTUYECKUX OPTaHU3MOB U JJISl AATbHEHIINX KCIIEPUMEHTOB KaK B KOCMUYECKOM
MIPOCTPAHCTBE, TaK U HA 3eMJIe.

3. CpaBHuTENBHBIN aHAN3 MeTareHoMOB JBYX 30000-1eTHIX 00pa3Ii0B BEYHON MEP3JI0THI, OJIMH
13 KOTOPBIX MPEACTABISIET CO00M OTIIOKeHUsI cTapuuHoro o3epa (IC4), a npyroi
MO3IHETICHCTOLEHOBBIX JIe0BbIH koMIuieke (IC8) mo3Bomi BEISIBUTH CYLIECTBEHHBIE Pa3INUUs
B COCTaBE MUKPOOHBIX COOOIIECTB 3TUX JIBYX 00pa3oB. Kak panee Hamu ObLJIO MMOKa3aHo,
MO3HETICHCTOIIEHOBBIX JIEIOBBIM KOMILIEKC B OTJIMYHE OT 03€PHBIX OTIIOKEHUI
XapaKTepU30BaJICs MPEAeIbHO HU3KUM COJIEP)KaHUEM HIIM OTCYTCTBHEM MeTaHa, 0ojiee HU3KUM

COJIEpyKaHUEM Fe2" 1 Goriee BHICOKMMHU 3HAYCHUAMHU penokc-noteHnuana. [lpu ananuse
o6pa3ioB C4 u IC8,BbIABIEHBI Pa3IMUUs B COCTaBE MUKPOOHOTO COOOIIECTBA, KOTOPOE
OTpa)aeT yCIOBUS, MPU KOTOPBIX ObLIN C(HOPMUPOBAHBI STH OTIOKEHUSI. OTHOCUTENHEHO HU3KOE
coJiep>KaHue T'eHOB METAaHOTEHHBIX apXei, U (epMEHTOB, CBA3AHHBIX C TpaHCchopMalnen
yIepoJia, a30Ta, ¥ Cepbl, a TaKXKe HAIMYMEM T€HOB METaHOTPO(HBIX OaKTepuil MOXKeT
OOBSICHUTH OTCYTCTBHE METaHAa B OTIOKEHUSX. [loyueHHbIe TaHHBIE CITYKAT JOMOTHUTEIEHBIM
JI0Ka3aTebCTBOM TOTO, YTO (JOPMUPOBAHHUE OTIOKEHUS MO3/IHEIICHCTOIIEHOBOTO JIEIOBOTO
koMmIutekca (06p. 1C8) mpourcxouino B MeHee BOCCTAHOBUTEIbHBIX YCIOBUAX, YEM O3€pHBIE
otnoxxeHus (00p. IC4). lpyrumu cioBaMH, Mbl MOJKEM MPEIOI0KUTE, YTO B KOHIIE
miericronena, okosno 30000 neT Ha3az CyIECTBYIOIIME DKOJIOTMYECKHUE YCIOBUS ONPENEITHIN
OMOTEOXMMUYECKHI PEKUM M COCTaB MUKPOOHBIX COOOIIECTB HCCIeyeMbIX 00pa3IoB, YTO
OTPa3uJIOCh Ha COCTaBe UX MeTareHoMa. Takum oOpa3oM, HaMu ObLIIO MOKA3aHO, YTO
MPUBJICYCHUE METAreHOMHBIX aHAJIM30B, HAPSIY C Fe€OJIOTUYECKUMH U OHMOT€OXUMUYECKUMU



MOJIXOAaMH, MOKET OBITh MCIIOJIB30BAHO IS XapaKTEPUCTUKU BEYHON MEP3IIOTHl 1 MUKPOOHOTO
co00IIeCTBa 3aXOPOHEHHOTO B HEM, M TTO3BOJIUT OLIEHUTH OTKJIMK OMOTHI Ha AETPAZalluio BEUHOU
MEp3JIOTHI IIPH, BBI3BAHHYIO ITOTEIUICHUEM Kiumara. [loaydeHHble JaHHbIE MOTYT CTaTh
JOTIOJTHUTEIbHBIM HHCTPYMEHTOM IIPU NAJIEOPEKOCTPYKLUAX.

ACTPOOMOJOTHYECKHE ACTIEKTHI M3VUCHHUS BEYHOU MepP3J10ThI

4. Ha ocHOBe aHau3a reoJOrH4eckoii uicTopur Mapca HoKa3aHo, 4To Hauboliee NepCIeKTUBHOM
SKOHMIIIEH C TOUKH 3PEHHS TIOMCKOB COBPEMEHHOM JKM3HU SBIISIOTCS TIOJIMEP3JIOTHBIE BOJIBI,
CKPBITBIC Ha HEAOCTYITHOM I U3y4eHHs TTyOnHe. Pa3spaboTaHa KOHIIETIIHSI IOMCKOB CIIEIOB
ATOM JKU3HU B MEP3JIBIX OTIOKEHUSAX B OKPECTHOCTAX MOJIOJIBIX BYJIKAHOB, KOTOPBIE MOTYT
CIIY>)KUTh CBO€0Opa3HBIM “‘KaHAJIOM ™ JJIs MMOTAJaHusl KU3HHU U3 TIIYOOKHX HEAP Ha MOBEPXHOCTD.
[TpoBeneH mouck MOJIOIBIX BYIIKAHUYECKHX 00pa30BaHUi B CEBEPHOM Moaymapuu Mapca,
0OHapyXXEHBI JIBE TPYIIIBI 00pa30BaHMiA, KOTOPbIE HA OCHOBAHUU MOPHOMETPUUECKOTO aHATH3a
WHTEPIPETUPYIOTCS KaK IIJIAKOBBIE KOHYCa BO3PACTOM MEHEE HECKOIBKUX MUJUIMOHOB JIET.

IlouBeHHBIC UCCJETOBAHUSA B PAWOHAX PACHPOCTPAHEHUS BEYHOW MEpP3J0ThI

5. Brepsble NpoBeIeHO MOYBEHHOE KapTupoBanue 29% cBOGOAHOMN OTO JIbJa TEPPUTOPHH
AHTapKTHIBI, 0XapaKTEPHU30BaH MOYBEHHBIN MOKPOB U MPOIIEHTHOE COOTHOIIICHHE B
pacnpoCTpaHeHNH MOYBEHHBIX TAKCOHOB. YCTAHOBJIEHA BEAYIIasi poJib (JaKTOPOB
JIPEHUPOBAHHOCTH TEPPUTOPHUH, HAHOPEIThEe(a MOBEPXHOCTH, aKTHBHOCTH KPUOTYPOAITMOHHBIX
MpoIeccoB B (POPMHUPOBAHUH U PA3BUTHUH TYHIPOBBIX KPHO3EMOB.

Kondepenuus

brina mpoBenena mexaynapoaHas koHpepenius: «Permafrost in XXI century: basic and
applied researches », Pushchino, Russia, September 27 — October 1, 2015, B koTopoii
ydacTBoBaM okojio 90 uccnenosareneit uz Poccun, benopyccu, CILIA u I'epmanun
http://cryosol.ru/news/163-permafrost-conference-is-over.html

Ha Kondepennuu 6511 moxman Xanca Xyoeprena( Prof.Hans-Wolfgang Hubberten, director of
the AWI (Alfred Wegener Institute MucTuTy T MOJSIpHBIX M MOPCKHX HCCJIEI0BAHMIA HM.
Aab@pena Berenepa) Hans-Wolfgang.Hubberten@awi.de ) o Poccuiicko-repmMaHcKoM
COTPYIHUYECTBE B MOJIIPHBIX HccienoBanusx(Russian-German cooperation in Polar
research)(www.awi.de , www.facebook.com/AlfredWegenerIinstitut)

CoBMeCTHBIE MCKAVYHAPOIAHBIC UCCJIECA0OBAHNUA

[TpomoiKeHbl MOHUTOPHHTOBBIC HcclienoBanus 1o nmporpammam CALM u TSP.

[TpoBoasTCst COBMECTHBIE HccienoBanus ¢ yuenoiMu u3 I'epmanuu (Alfred Wegener Institute for
Polar and Marine Research), CIIIA (University of Tennessee), ®panuuu (Institut de
Microbiologie de la Méditerranée) u Micmanuu (Centre for Genomic Regulation).
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Permafrost Microbiology

1. It was announced that the Mollivirus sibericum, a fourth type of giant virus isolated from the
permafrost sample where last year another giant virus Pithovirus sibericum was discovered.
These four types of giant virus exhibit different virion structures, sizes (0.6—1.5 um), genome
length (0.6-2.8 Mb), and replication cycles. Their origin and mode of evolution are the subject of
conflicting hypotheses. The fact that two different viruses could be easily revived from
prehistoric permafrost should be of concern in a context of global warming. This is the result of
joint work of the Soil Cryology laboratory and our french colleagues from Institut de
Microbiologie de la Méditerranée.

2. Viable amoeboid protists were isolated from the Arctic Late Pleistocene and Holocene
permafrost sediments many of them belong to new species. The diversity of amoebae in the
permafrost is rather low in comparison with that of modern tundra soils. The genus
Acanthamoeba appears most widespread in the permafrost sediments under study. The amoebae
under study are stable with reference to stressful effects; the cysts of fossil amoebae examined
successfully survived under conditions of the free space.lt is shown that, in the permafrost, along
with viable prokaryotes, eukaryotic microorganisms are also preserved and, like remains of rigid
skeletal structures, provide evidence of the existence of ancient ecosystems. Although the
taxonomic diversity of amoebae in the permafrost is relatively low, they include not only new
species of known genera, but also new taxa of higher rank. The resistance of cysts of protists
from permafrost makes them a promising model for the study of the cryptobiosis in eukaryotic
organisms and for further experiments both in the space and on the Earth.

3. We performed a result of comparative analysis of the two permafrost samples isolated from
lake sediments and ice complex with utilization of metagenomic sequencing approach. We have
shown that the presence of methane in one sample and its absence in the second are associated
with the prevalence of the certain groups of microorganisms and their corresponding genes. The




possible scenario of the development of both Yedoma and lake sediments can be proposed on the
basis of these findings. Analysis of metagenome from 1C4, a sample of the lake sediments,
demonstrated occurrence of many physicochemical reactions such as denitrification, iron
reduction and sulfate reduction, which could reduce environmental redox potential and
ultimately create favorable conditions for development of methanogenic community and
methanogenesis. As reflected from the composition of IC8 metagenome, the sporadic occurrence
of such physicochemical reactions brought to deficiency of methanogenic activity and lack of
biogenic methane in the late Pleistocene ice complex on Kolyma-Indigirka lowland. The
obtained results demonstrate that the metagenomic analysis of permafrost microbial communities
can represent a valuable instrument for paleo-reconstruction of conditions under which the
permafrost sediments were formed in geological perspective.

Permafrost Astrobiology

4. The permanently frozen volcanic sediment is one of the most promising geological objects for
searching life on Mars. On Earth, volcanic intrusions into permafrost result in formation of the
unique microbial communities. We propose several terrestrial analogues of Martian polar
volcanoes, such as the permanently frozen volcanic sediments on the Kamchatka peninsula and
in Antarctica. The present study shows applicability of the morphometric analysis for
demonstration of the morphological similarity between the terrestrial and Martian cinder cones.
In the present work, the morphometric analysis of young Martian landforms is based on the
assumption that the conical structures identified on digital terrain model (DTM) are volcanic
cinder cones. Morphometric analysis of the studied cones showed a range of degradation. The
extent of degradation may be an indicator of age based on comparison with volcanic cinder
cones on Earth. A morphometric analysis of potentially young volcanic cones in the North Polar
Region of Mars was performed to estimate their relative age. The 14 potential cinder cones were
identified using the DTM provided by Mars Express High Resolution Stereo Camera (HRSC),
allowing for the basic morphometric calculations. The majority of the cinder cones are localized
in the Chasma Boreale region within the area 79°~81°N and 261°-295°E. The calculated
morphometric parameters showed that the cone average steepness varied from 3.4° to 11.8°, cone
height-to-width ratio varied from 0.025 to 0.12, and the ratio between surface and basal area of
the cone varied from 1.005 to 1.131. The studied cinder cones were classified with respect to the
morphometric ratios assuming that larger values correspond to the younger structures.
Employing the terrestrial analogy of morphometric ratios as a proxy for relative geological age,
we suggest that existing microorganisms may be found in permafrost of young Martian cinder
cones.

Permafrost Soil science

5. For the first time the soil mapping of 29% the ice-free area of Antarctica carried out. It was
characterized the soil taxa . The leading role of the factors of area drainage, nanorelief formation,
activity cryoturbation in the formation and development of the tundra CRYOSOL was found.
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