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YBaxaembie Kojuiern!
4 — 14 aBrycra 1996q r B HekﬂHe cocrourcas XXX ceccus MexayHapogHoro
Ie0JIOrMYeCcKOro KOHrpecca.
OreuecrBeHnas reosoruyeckas cayx6a Tpuxasl — B 1897, 1937 u 1984 rr.

opranusoBbiBasia B Cankr-IleTep6ypre u MockBe sty MexyHapoxabie GopyMbl.

YXe naBHO cTajI0 TpajuLuei my0JIMKOBATh K OUEPEIHBIM CECCHUSM MexyHa-
POAHOIO Te0JIOTHYECKOT0 KOHIPECCa NOKJIAAbl ¥ TE3UCHI JOKJIA0B I'€0JIOTOB Ha-
LIEW CTpaHBHI.

Komurer Poccutickoit Defiepaiuy 1o reoJoruy M UCIOJIb30BAHUIO HEJp, Npo-
AoJIKask 9TU TPajMLuMK, NPUHSJI pelieHue onyOamkoBats K MI'K-XXX Tesuch
AOKJIaJI0B T€0JIOTOB POCKOMHEIpa B Lie/IeBEIX HOMEPaX XypHaJsa «OTeuecTBeHHAS
re€0JIOTHS», YTO OOECTEYMT IOCTYITHOCTb STHX MaTepuasioB IIMPOKMM Kpyram
T'€0JIOTUYECKO# 0OLIECTBEHHOCTH.

Ipenoxennas Oprkomurerom MI'K-XXX Hayunas nporpaMma CecCuu Ipu-
3BaHa IIPOJAEMOHCTPUPOBATD CBSI3b BCEX IEOJIOTMUYECKUX HAYK U UX 3HAYEHUE [JIS
CYILIECTBOBAHUY W Pa3BUTHUS YEJOBEUECTBA. ‘

JBe KmoueBbe NPOOJIEMbl HAYYHON IPOrPAMMEl — «MwuHepasibHBIE pECYpPCHI B
XXI Beke» u «I'eoHaykm M reocpeia» — OOBEIUHSIOT BECh CIHEKTP TEMaTHKM
KOJIJIOKBUYMOB, CHELUUAJbHbBIX CHUMIIO3UYMOB ¥ CUMIIO3MYMOB, COCTAaBJISIOIINX
XXX ceccuto MI'K. OtuM rsiaBHBIM mpobJieMaM ¥ TIOCBSIIEHbI JIOKJIaAbl, TE3UCH!
KOTOPHIX IyOJIMKYIOTCS B IBYX HOMepax XypHaia. COCTaBUTEN pelaKuroHHad
IpyIIa 1eJ/IeBblX HOMEPOB Xy PHaJIa UCXOJWIHN U3 CTPYKTY Pl HAYYHOM IIPOTrpaMMbl
MI'K-XXX ¥ crpynnmpoBajid TE3WUChl HOKJIAA0B B COOTBETCTBHH C TEMATHKOMN
CHMIIO3MYMOB CECCHH. , : ‘

Tesucwl faroT 10CTaTOYHO NOJHOE NPEACTABAEHNE O HATIPABJIEHUSIX U JOCTHKE - .
HUSIX OTPACJIEBOM HAYKM M ONPEAEJISIOT HanpaBaeHus OyyIuux MccIeS0BaHu.

IMpubiuxaomuitcs pyGex IBYX CTOJETHI IIPU3BIBAET BCEX HAC, OIEHUB Ipo-
LIJIOE, TOCMOTPETb B OYAYIIEE M HOMBITATHCS MOHSITb, C YEM K€ MOXET BOITH
orevecTBeHHas reosiorus B XXI BeK ¥ KaKuM OH CTaHET JIJIS BCEX HAC M IS JIIOJIEH,
HOCBATUBLINX M TIOCBSIAIONIMX CBOIO AEATEIbHOCTD IO3HAHMIO 3eMJIH ¥ €€ Hexp.

CocraBuTen 1eIEBBIX HOMEPOB M PEKOJIIETHS XY PHAJIa IPEATIO/IaraioT oce
sasepmenns MI'K-XXX omy6smkoBaTh 0630psl HanGosee aKTyaJbHbIX IPOGIEM
B IEPHOJWYECKUX U CIIELMAIbHBIX N3JAHUSX.
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T’EOHAYRH U ITPOBJIEMbI BLIIKHBAHHUS YEJIOBEKA,
JHOJIOTHA OKPYHAIONIENU CPE[IbI U ITIPUPO/IHLIE
HATACTPOOHYECHKHE ITPOITECChI

GEOSCIENCES AND HUMAN SURVIVAL, ENVIRONMENT,
AND NATURAL HAZARDS

OXPAHA BOJHBIX PECYPCOB ITPU DKCILTYATAIIMU
MECTOPO2KJAEHMMU ITOJIE3HBIX UCKOITAEMBIX

M.A.Antunos, V.A. Kinmenko (BCETUHTEO Pockomuenpa, Mocksa, Poccus)

Exxeropso npu pa3paGoTKe MECTOPOXIECHMIA MOIE3HBIX MCKOMAEMBIX B CTOYHBIX BOTAX (DHKCHDY-
€TCd HEeCKOJIbKO MUJUIMOHOB TOHH 3arps3HAIONINX XUMUUeCKux coenuHenmit, Cogepxanue MUK-
POKOMIIOHERTOB HA 1—3 mopgaKa BHILIE TIPeNeabHO AonycTuMux koumenTpauuit (1K), u onu
MOryT MUTPUPOBATH B (hPOPME KOMIIEKCHBIX COCAMHEHMM, OKCUAOB M CBOGOAHBIX MOHOB. BriGop
1 9PEKTUBHOCT METONOB OYMCTKH BOAbI 3aBUCAT OT 00BEMOB, KOHLECHTPAIMH, PEAKIMOHHON
Coco6HOCTH U (POPMBI HAXOXKACHUS 3arpA3HSIOMIMX BEIIECTB, 4 TAKXE OT XMMUUECKOrO COCTABA
1 (PM3MUECKUX XAPAKTEPUCTUK BONHOM cpessl. [J1s pasnMyHOro THma BOX paspaboTaHbl TEXHO-
JIOTHYECKUE PETJIAMEHTHI C IIPAMEHEHHEM PEareHTHOTO, COPOLMOHHOr0, SKCTPAKIIMOHHOIO, JJIeK-
TPOXMMUUYECKOTO M MEMOPAHHOTO METONOB. I1pOBENIEH aHAIM3 BAMSIHHMS HA IIPOLECCHl OUMCTKH
BOJBL JXKEJI€3a, KPEMHHUH, TEMIIEpATyphl M He(hTEenpOAyKTOB, a4 TAKXKE MOKA3aHA BO3MOXHOCTb
M3BJIEYCHMS M3 PACTBOPOB MIEJOYHBIX M TSXKEJBIX META/UIOB, 0OPHOM KMCJIOTH, MOAA, 6poMa,
Mar{e3nu, NOBAPCHHOMU COJIM M IPYTUX XUMUYECKUX COCAMHEHNH, TEeXHOMOTHYECKHE PETJIAMEHTH °
YTOUHEHBI B TPOLECCE HATYPHEIX MCTIBITAHMM. CXEMBI KOMILIEKCHOM MepepaboTKH CTOUHBIX BOJ
anpoOupoBaHbl Ha MecTopoxaeHuax [Tpenkaskasbs, Cpenueil Asum, Ypana u Jansuero Bocroka.
[TonyueHHbIe pe3yIbTaThl CBUAETENBCTBYIOT 00 SKOHOMMUUECKOM 11€71eC000Pa3HOCTH M KOJIOTH -
4ecKO# 9hPEKTUBHOCTH OUMCTKH BOX C MOMYTHHIM MOTyYCHHEM XUMITUCCKOMN MPORYKIIHH.

PROTECTION OF WATER RESOURCES IN THE EXPLOITATION OF
MINERAL DEPOSITS

M.A.Antipov, LA.Klimenko (VSEGINGEO, Roscomnedra, Moscow, Russia)

Several mln tons of contaminating chemical compounds are being registered annually in waste
waters produced by mining mineral deposits. The content of microcomponents is 1—3 orders
higher tnan the maximum permittable concentrations (MPC), and they can migrate in the form
of complex compounds, oxides and free ions. Selection and effectivity of water purification
methods depend on amounts, concentration, reactive ability and a residence form of a
contaminant, as well as on the chemical composition and physical characteristics of an aquatic
medium. The technological regulations are worked out for different types of water, using the
methods of reagents, sorption, extraction, electrochemical and membrane techniques. The
analysis is made determining the influence of such components of chemical composition as iron,
silicon, temperature and oil products on the process of water purification. The possibility to
extract the alkaline and heavy metals, boric acid, iodine, bromine, magnesia, common salt and
other chemical compounds from solutions is shown. The technological regulations are more
specified in the course of in-situ tests. The systems of integrated waste water processing are
tested at the deposits of the Fore-Caucasus, Middle Asia, Urals and Far East. The obtained
results indicate the economic expediency and ecological effectiveness of water purification when
combined with obtaining the co-purified chemical products.



B3KOJIOTUYECKAS TEOJIOTMA. OBPBEKT U3VUEHUSA U
KAPTOTPA®UPOBAHUA

B.U.Braros, H.A.JIuzanek, A.H.Kosases, HM.Kyxenbubiit (CHAUITUMC Pockomuenpa, Hosocubupck, Poccust)

Kwuzue u paspuTHe GHOT B FEOJIOMMUECKOM IIPOIILJIOM U TENEePh HAXOMATCS IOX KOHTPOJIEM COCTABA
¥ IWHAMUKY PA3BUTHS T€OJOTHUYECKOM CPENbl B TOBEPXHOCTHOM uactu gutocdeprr. OHA aBiIgeTCA
IPEeIMETOM M3YUCHHUS DKOTCOJOTHH M BBHIACASICTCS ABTOPAMM KaK 30HA MWHCPAJHHOTO IMUTAHUI
pacrenuit (3MII). OCHOBHBIM YCJIOBMEM TOBHINEHUS 3(PpdekTHBHOCTH PaboT MO OUEHKEe MACII-
Ta60B M3MEHEHMS TEOJOTMUECKON CPElbl ABASETCS 3KOJOrO-TEOJOIMUECKOE PAMOHUPOBAHUE WU
KaprorpadvpoBaHUE IKCIULYATAPYEMBIX 3EMETb, ITO CBA3aHO C TIPOOIEMAME BHIACIEHNS SKOJIO-
rO-TEOJOTHMUECKHX CHCTEM (IKOreocucTeM). Dkoreocucrema — 0ok 3MIT mwim reororr, xapakTe-
PU3YIONIMIACS OTHOCUTEIHHO OMHOPOJHBIM COCTABOM M THAPOrEOXUMIUECKUM PEKUMOM, 00YCIOB-
JUBAOIUi opMupoBanue GHOT. BogEIEHNE D9KOreOCHCTEM BO3MOXKHO TOBKO C YUETOM apeasion
€CTECTBEHHBIX PACTUTEABHBIX acconuanuii, Ha ux cocras ¥ MpORYKTUBHOCTE BIAMSIOT CIETYIOMME
reoJoruueckue (GakTophl: BEIIECTBEHHBIM COCTAB MOPOX M AMHAMMKA MON3EMHEIX BOX, TMAPOAU-
HAMHKA, TETUIOBOE U ra30BOE MOJIS, CTPYKTYPHO-Ie0I0THUECKUE U TeOMOP(OTOTHUECKHE YCIIOBHUS.
[IpenBapuTenbHOE IKOJIOTO-TEOJIOTUYECKOE PAMOHMPOBAHME 3EMEH TIPOBOJUTCS HA OCHOBE aHA-
N33 KOMIUIEKCA KapT: CTPYKTYPHO-TEKTOHWYECKHMX, TEOJIOTHYECKUX, TEeOMOPGOIOTHUECKIX,
TUAPOrEOJIOTUUECKHX, TEOXUMUYECKUX W PACTATEIBHOTO TOKpoBa. g pacmmpoBKU Te€OXUMMI-
yeckux 00CTAHOBOK M COBPEMEHHBIX THIIEPTEHHBIX MPoIeccoB B mpenenax 3MIT nsyuarorcda cocras
KPUCTA/LTHUECKON (ha3bl OO, MUHEPATIBHEIE Te/IM, O0IIEE KOJMUYECTBO TIXKEIBIX, B TOM UHC/IE
TEXHOTEHHHBIX JJEMEHTOB, BKJIIOUAas WX NOABUXHbIE (hopmbl, razosas ¢asa. Onpenensitorcs
KOJIMYECTBO M COCTAB BOOOPACTBOPMMBEIX COJICH, OOMEHHBIX KATMOHOB. KOHEUHBIE PE3y/IbTaThl
KCCAEAOBAHMIA 0TO0PAXAIOTCS HA 9KOIOr0-TEOJIOTHYCCKUX Kaprax. Takue KapThl AOIKHBI HCHOJTb-
30BATHCA S HAYYHOTO OOOCHOBAHMS TOJIMTHKH [TPUPONOIIOIb30BAHMUS.

ECOLOGICAL GEOLOGY AS AN OBJECT OF INVESTIGATION AND
MAPPING

V.I.Bgatov, N.A.Lizalek, A.N.Kovalev, N.M.Kuzhelny (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

Life and evolution of biotas in the géological past is controlled even now by the composition and
dynamics of geological environment development in the surface part of the lithosphere. It is the
object for investigation of ecogeology being differentiated by the authors as the zone of mineral
feeding of plants (ZMF). The primary prerequisite for improvement of estimation efficiency of
geological environment alterations consists in ecological and geological zonation and mapping of
exploited soils. It is associated with the problems of differentiation of ecological-geological
systems (ecosystems). Ecosystem differentiation is possible only accounting for areals of natural
plant associations. But their composition and productivity influence the following geological
factors: material composition of rocks and dynamics of ‘underground water, hydrodynamics,
thermal and gas fields, structural-geological and geomorphological conditions. Preliminary
ecological-geological land zonation is performed based on the analysis of a set of maps:
structural-tectonic, geological, geomorphological, hydrogeological, geochemical and vegetative
cover. Deciphering of geochemical conditions and modern hypergenic processes within ZMF
requires the study -of rock crystalline phase composition, mineral gels, total quantity of heavy
(among them technogenic) elements, including their mobile forms, gas phase. The quantity and
composition of ‘water-soluble salts, exchangable cations are being defined. Final results are
shown on the ecological-geological maps. These maps should be used for scientific substantiation
of the nature utilization policy.



MHOT'OLE/IEBOE TEOXUMWYECKOE KAPTUPOBAHUE POCCHUU B
MACHITABE 1:1 000 000

3.K.Bypeunkos, A.A.Tl'onosud, E.M.@unatos (MMI'PD Pockomuenpa, Mockea, Pocus)

PaspaGorannas B Poccuyr TEXHOIOTHS MHOTOLENEBOTO KapTUPOBaHMS, MPONLIA ampo0anun Ha
IIECTH MMOUIOHAaX., Ero BO3MOXHOCTH JEMOHCTPUPYROTCA Ha mpuMepe BocTouno-3a6aiikaipckoro
HOUIOHA. VI3aaus! cienyonmme NeBITh UTOrOBBIX KapT: CTPYKTYpPHO-DOPMALMOHHAS, JaHxmad-
THO-TCOXUMUUECKAs, (DyHKIMOHAIBHOIO 30HMPOBAHMS, TCOXMMHUUECCKOHN CIIEIMATN3AIIN, TE0X -
MHUECKUX TOJI€d, MPOTHO3HO-TEOXMMUYUECKAS, KONOTO-TEOXUMHUUECKAS, aTPOreOXMMHUECKAS W
PalMOHATBEHOrO MPUPORONONb30BaHud. Ha CTpyKTypHO-hOPMALIMOHHON KAapTe AJIS TPEX CTPYK-
TYPHO-(POPMALMOHHBIX 30H MOMTOHA MOKA3aHbI TCOMMHAMUYECKIE CTPYKTYpH 1 (hopMamuy. Ha
JAHAMA(THO-TEOXMMIYECKOH BHIICACHB! JTAaHAMADTHBIE THITH, TEOXMMHYECKHE KIACCH ¥ APYTHE
KATErOpUM JIAHAMA(PTHO-TEOXUMUUECKUX PaioHOB. Kapra (hyHKIMOHANLHOrO 30HUPOBAHUS II0-
Ka3bIBACT PA3JUYHBIC TUIB XO034MCTBEHHOIO MCIIOIB30BAHMS 3eMeb. Ha KapTe reoXxuMmuueckoit
CIeIUaIN3auny NaHa XapakTepucTrKa opManuii ¢ KoaPuIumenTaMy HAKOTJIEHUS XUMIUCCKIX
9JICMCHTOB, CTCTICHBIO HEOXHOPOAHOCTHM, MX METAJUIOEHMUECKas Crenuannsanud. Ha mporaos-
HO-TEOXHMUYCCKON BBIACNEHB AHOMAJBHBIE TCOXMMHMUECKME MOAS META/UIOTEHHUECKHX 30H,
IIOOA30H " PyaHBIX paﬁOHOB KaK peaJgpHbIX, TaK H NOTCHIOMAJbHBIX, B TOM 4YHCJ/JIC BHOBbH
BBIAB/ICHHBIX 30JI0TO-BOJTB(PaMOBBIX. DKOJOr0-reOXMMHUYECKAs OTPAXKAET CTEIICHD 3arpsA3HCHUS
TOKCMYHBIMU META/LIAMHM M PATUOHYK/JIUAAMH ITOYB, BOA, JOHHBIX OTJIOXEHMU M aTMOC(HEpPHOTO
BO3ayXa. Ha arporeongnquKoiz'I BBIACJCHDI 30HBI C PA3/IMUHBIMM NOKA3aTEJaAIMHU IJI0D0poOan A
NOYB U AHOMAJBHBIMU COACPXAHUAMU SIEMEHTOB-IHAECMUAKOB. Kapra panmoHanbHOro mpupomo-
IIOJIb30BaAHUA COACPXHUT pPErVIAMEHTALUHU X039HCTBEHHON ACATCIBHOCTH, CTOMMOCTHBIE OLICHKHA
3EMEJIb M 3aBEPIIAET PEMICHUE TTPOOIEMbI PALMOHATBHOTO TIPUPOAONIOIb30BAHMS.

MULTI-PURPOSE GEOCHEMICAL MAPPING OF RUSSIA, 1:1 000 000

E.K.Burenkov, A.A.Golovin, E.LFilatov IMGRE, Roscomnedra, Moscow, Russia)

The technology of multi-purpose mapping elaborated in Russia was approved at six polygons.
Its possibilities are demonstrated with East-Transbaikalie region. The following nine maps have
been printed: structural formational, landscape-geochemical, functional zonation, geochemical
specialization, geochemical fields, prognostic-geochemical, ecological-geochemical,
agrogeochemical and rational nature use. Geodynamic structures, geological formations and
peculiarities of its structure are shown on structural-formational map for three structural-
formational zones of a polygon. Landscape types, geochemical classes and other categories of
landscape-geochemical regions are shown on landscape-geochemical map. A map of functional
zonation represents space differentiation of varying types of industrial use of lands. Geochemical
characteristics of formations with coefficients of chemical elements accumulation, heterogeneity
degree, their metallogenic specialization are given on geological-geochemical or geochemical
specialization map. Anomalous geochemical fields of metallogenic zones, zonules and ore areas
among newly detected gold-tungsten areas — on prognostic-geochemical map. Ecological-
geochemical one shows pollution degree of natural medium — soils, waters and bottomset beds
and atmospheric air by toxic metals and radionuclides. Zones of different degree of soils fertility
and anomalous content of endemic-elements are seen on agrogeochemical map. A map of rational
nature use contains space differentiated proposals on regulation of industrial activity and relative
cost estimation of lands.



I'TO-TIOJIE 3EMJIU U ITIOBAJIBHBIE TEOAMHAMUYECKHUE
NMPOUHECCHI

I'.C.Bapranan (BCETMHI'EO Pockomuenpa, Mocksa, Poccus)

MuorosieTHUH UK UccaenoBanuil, BeinoaHeHABN B0 BCETMHI'EO ¢ menplo m3yuyeHud 3aKo-
HOMEPHOCTEN PEXMMA MON3EMHBIX BOO B CBS3H C BAPHALNSIMH HANPIXEHHO-Ae(OPMUPOBAHHOIO
COCTOSHMS JATOCHEPHBIX 0JIOKOB, MO3BOIWI yCTAHOBUTH ruaporeoaedopmanuonnoe (I'TI) none
3emin, CyIIECTBOBAHME KOTOPOro pauee 0buio HensBecTHO. CylmHOCTD AAHHOTO SBJACHHUS 3aKJII0-
YaeTcs B TOM, UTO B MMAPOCdEPE MOCTOSHHO MPOUCXOIUT MPOLECC MTO00ATPHO PACHPOCTPAHEHHBIX
KOPOTKOXMBYLIMX MyJbCHPYIOmMX M3MeHeHud. YcraHosiaeHo, uro I'TI-mone asasiercs oueHs
YYTKHMM UHCTPYMEHTOM IUIS PETUCTPALMH OBICTPHIX SBOIIOLUH HAMPSKEHHO-Ie(OpMUPOBAHHOIC
cocTosHuUs IUTOCGhEPH, MOCKOAbKY pazpaborannas rexHoyorus I'T-MOHUTOpPHUHTA 0OECIICUNBAET
perucrpaumio Mukponedopmanmit Ha yposHe 107—10° 00beMHBIX M3MEHEHUH TOPHBIX IIODOA.
UccnenoBannble 0cO0EHHOCTH (YHKIUOHUPOBAHNS 1106anpHoro I'T/l-nosis CBHAETENBCTBYIOT O
TOM, UTO B TCOJOTMUYECKOM MPOCTPAHCTBE CHCTEMATHYECKM BO3HHKAIOT U DPaspymialTcd B
peaJbHOM BPEMCHM KOPOTKOXHBYINHE CTPYKTYDHI AedopManyny (cxxaTud M pacTsxenus). Ilepu-
Ofbl MX CYIIECTBOBAHUS MCUUCISIOTCS CYTKAMH — MECALLAMH, 4 apeaJibl OXBATHIBAIOT IJIOMIAAN
B COTHH M THICAYM KBAAPAaTHBIX KUJIOMETPoB. Mccienosansl ocobennocTn pexxuma I'TII-mons B
CEMCMUYECKH CHOKOMHbBIE U AKTUBHBIC [IEPUOAbl PA3BUTHS PETHOHORB. Y CTAHOBJIEHO CYINECTBOBA-
HUE BOJH AehOpMaLuK, MUTPUPYIOLIMX OT LEHTPOB RO3MYLICHHH K nepudepun, Takue mpoieccr
OXBATHIBAIOT KPYNHBIE PETHOHBI M, MO-BHAUMOMY, 3¢MHOM map B uesoM. O6 3TOM, B YaCTHOCTH,
CBUIETENBCTBYET conocrasiaeHue aedopmorpamm mist Kaskasa n KamudopHuu, nonyuyeHHsIX Ha
OfMH M TOT Xe nepuox BpeMeHu. Coznana MeToamuka, 00ecrneunBaromas BO3MOXHOCTh KPaTKO-
CPOUHOTO IPOrHO3a KPYNHBIX TEOAMHAMUUECKUX COOBITHI HA OCHOBE AHAJIM3a PEXMMA SBOJIOUMK
ITO-mona 3emmu. Ipepnaraerca cozganue KpynHuXx cered I'TJI-MOHMTOpHHIAa IJisS OLIEHKH
reoqMHAMIYECKOr0 COCTOTHUS [IMpKyMTHX00KeaHCKOro ¥ 1IMpKyMCpeau3eMHOMOPCKOTO PErno-
HOB.

HGD-FIELD OF THE EARTH AND GLOBAL GEODYNAMIC PROCESSES

G.S.Vartanyan (VSEGINGEO, Roscomnedra, Moscow, Russia)

The results of multi-year investigations, carried out by VSEGINGEO on the groundwater regime
and namely those connected with variations in the stress-strain state of lithospheric blocks,
enabled to discover the HydroGeoDeformation (HGD) Field of the Earth, the existence of which
was earlier unknown. The essence of this phenomenon ligs in the availability of a constantly
functioning process of globally distributed short-living pulsating changes in the hydrosphere. It
is established that the HGD-field is a very sensitive instrument making possible to record rapid
evolutions of the stress-strain state of the lithosphere, The technology that was worked out to
carry out the HGD-field monitoring, provides the possibility to register the microdeformations
in rocks at a level of 107—10° of volumetric changes. The studied specific features of the
HGD-field life helped to learn that the geological space constantly undergoes regularly appearing
and disappearing in real time short-living structures of polarly directed deformations (compaction
and extension). These deformations live a few days or months and cover the areas equal to
hundreds and thousands of square kilometers. The HGD-field was studied both in seismically
calm and active periods of developments of regions. There were established the waves of
deformations migrating from the centers of disturbances to peripheries. Such processes involve
huge regions and, perhaps, even the entire Earth’s globe. This is, in particular, evidenced by
the compared deformograms obtained for Caucasus and California for the same period of time.
A methodical procedure was worked out which provides the possibility to make a short-term
prediction of large geodynamic events, basing on the analysis of evolution of the HGD-field of
the Earth. It is suggested to create extensive networks of HGD-monitoring for the estimation
of geodynamic state in the Circum-Pacific and Circum-Mediterranean regions.



OIIBIT IIPUMEHEHMY ITA-TEXHOJIOTAM NJisA OLEHKHW
TEOIMHAMMWYECKOM OBCTAHOBKH U ITPOTHO3A
SEMJIETPACEHUN

I".C.Bapraunsn, H.H.IlTapananos, A.M.JIbirun (BCETUHI'EOQ Pockomuenpa, Mocksa, Poccust)

Cospansas TeXHOAOrus 6a3upyeTcs Ha H3YUEHUH XAPAKTEPa 3BOJIONAN THAPOreoneopManoH-
woro (I'TH) mosa 3emnu, obHapyxennoro B mepmoyn mccaemopaamit 1979-—1982 rr. Gumporeo-
Jgormyeckuit 3¢hdexr BapramsHa — Kynukosa). YcraHosaeHo, uro B antocdepe TROMCXOISAT
MOCTOSTHHBIE TPOIECCh (DOPMUPOBAHMA W pa3pyNiCHUs KOPOTKOXUBYIIUX (CYTKH, MECSIIIBI)
CTPYKTYD medopManum (CXATHS, PACTSKCHWS) , KOTOPBIE 00pasyioT TKaus rugporecnedopman-
OHHOTO ToAs 3emau. B celicMuuecku Cnokoinbie mepuopbl crpoeame I'TI-mong uMeer xaoTuu-
HBIM, MEPUAIOLIKIA xapaktep. B mepuogsl ceMCMUUECKON aKTHUBU3ALUE PEMMCTPUPYETCS YIIOps-
pouenue I'T/I-pons, conpoBoXgaeMoe CpaBHUTENBHO PORC/IKMTETFHBM COXPAHEHNEM Pa3MepOB
u dopm obpasosasimxcs CTpykTyp aedopmarwn. [o-cymecTsy, Takue o0pa3oBaHMs XapaKkTe-
PH3YIOT HANPSOKEeHHO-AehOpPMUPOBAHHOE COCTOSIHUE HAOIIONaeMBIX YUacTKOB Jamrochephi. 3a
nepuox ¢ 1988 mo 1991 r. va cern I'TI-mosuropunra, dynkunonuposasiueir #va Kaskase,0nia
ycTaHoBJeHA KOHTpacrHaa peakumus I TIl-monsg HA CeACMONONTOTOBUTEBHBIE POLECCH TEPEN
semurerpsacennavu Crmrax (Apmenus), 1988 r., Kacnumiickoe, 1989 r., Pyn6ap-Tapom (Mpan),
1990 r., Paua (I'py3us), 1991 r. B moknanme mpuBonsitcsa rpadmkm u napamerpsr I'TI-nons,
cbOpMEPOBABLIETOCS B MEPHOAB HA3BAHHBIX CEHCMUUECKUX COOBITIA. TIpHBOIITCS TAKXE XapaK-
TEPUCTHKH, JAOIVE OCHOBAHUE /IS KPATKOCPOUHOIO IIPOrHO3A.

THE EXPERIENCE OF USING HGD-TECHNOLOGY IN ESTIMATING
GEODYNAMIC SITUATION AND PREDICTION OF EARTHQUAKES

G.S.Vartanyan, N.N.Sharapanov, A.M.Lygin (VSEGINGEQ, Roscomnedra, Moscow, Russia)

The technology is based on studying the pattern of evolution of the HydroGeoDeformation
(HGD) field of the Earth’s crust that was discovered as a resuli of investigations of 1979—1982
period (the Vartanyan-Kulikov Hydrogeological Effect). It is established that the lithosphere
undergoes constant processes of appearance and disappearance of short-lived (days, months)
deformation structures (compaction/extension), just which form the «issue» of the
hydrogeodeformation field of the Earth. In seismically calm periods the structure of the
HGD-field has a chaotic, flickering nature, whereas in the periods of seismic activization it
becomes regular, maintaining the formed sizes and shapes for relatively long time. In principle,
such situations characterize the stress-strain state in the observed areas of the lithosphere. The
HGD-monitoring network, installed and operated in the southern parts of this country since
1981 to 1991, has revealed the contrast response of the HGD-field to the seismo-preparatory
processes before the earthquakes of Spitak (Armenia), 1990; Caspian, 1989; Rudbar-Tarom
(Iran), 1990; Racha (Georgia), 1991. The report includes the curves and parameters of the
HGD-field formed during the above-listed seismic events. Also, the characteristics are presented
which give the grounds for making short-term predictions.



ITPOBJIEMbI U3YYEHHSA 1 OHEHKHU 3KOJIOTMYECKOIO
COCTOAHUA TEOJTOTMYECKOU CPEANBI POCCHHA

I'.C.Baprauau, B.B.Kypennos, JI.A.Ocrposckuit, A.U.IITeko, A.A.IlInak (BCETMHT'EO Pockomuenpa, Mocksa,
Poccus)

B Poccun ymensiercst 60/1bIoe BHUMAHME PEMMOHAILHOMY H3YUYEHHIO TEOJOTHUYECKOM CPEXBI, HA
6a3e KOTOPOIO OCYWIECTBASIOTCS TUTAHAPOBAHME M PEAIM3AIMsi MOHUTOPHHIOBBIX MCCIEI0BAHUIA
M TPHPONOOXPAHHBIX MeponpusTtuii. Paspaborana cucTeMa NpoBEdEHMS PETMOHATBHBIX IKOTE0O-
JIOTMYECKUX HCccaeaoBanuit (Macmraber ot 1:1 000 000 go 1:50 000), xoropas NoO3BOJISET
NOyUATh JAAHHBIE 00 ECTECTBEHHOM DKOJIOTMYECKOM COCTOSHHMHM TEOJOTHYECKOH Cpemsl M ec
anrponoreHHbix Hapymenudax. Bo BCEI'MHI'EO co3pan paa AOKYMEHTOB, YUMTHBAIOIIUX CIIE-
uaduKy MPOBENEHNS PETHOHAIBHBIX JKOTEOJIOTMYECKUX paboT u kaprorpadupoBanug Ha Teppu-
TOPUSX MHTEHCMBHOTO TEXHOTCHHOTO BO3OCHCTBHMS. JKOJOTHMUECKOE COCTOSHHME IEOJOTMYECKOU
cpensl Poccum 0TOOpakeHO HAa KOMILIEKTE 3KOJONO-TEOJOTHUYECKHX KapT B Macmrabax
1:5 000 000. Baxwyio posib B pelieHHH pacCMATpHBaeMbix npobaeM mrpaet [ocyaapcTBEHHBIN
MOHMTODPHHT F€OJIOTHYECKOH CPEAbI, OXBATHBAIOIIKAN KOHTHHEHTAJbHYIO H IIEAb(OBYIO TEPPUTO-
pun Poccuiickoit Depepaiun u IBASIOIMICA TOACKCTEMOM ENMHOM rocyapcTBEHHOH CHCTEMBI
9KOJIOTHYECKOr0 MOoHUTOpHUHra Poccun. MonuTopuHr 06ecnieunBaeT: MoTyyeHHE AAHHLIX O COCTO-
SIHUM TIOA3EMHBIX BOJ, AKTHBHOCTH O5K30TCHHBIX M JSHHOPEHHBIX IEOJOTHYECKMX HPOIECCOB,
M3MEHEHUH TEOKPHOJIOTHYECKUX YCIOBHH, TeOU3NUECKUX MOJEH; OUEHKY COCTOSHUS Ie0JIOrU-
YECKOH Cpefsl M COOTBETCTBHS €r0 CyIIECTBYIOLIMM TPEOOBAHUAM; COCTABJICHAE JOITOCPOUHBIX U
KPaTKOCPOYHBIX MPOrHO30B U3MEHEHMs I€0JIOTHYCCKOA Cpeabl, B T.U. YPE3BBIUAMHBIX CHUTYyalUu,
CBS3aHHBIX C NIPHPOAHBIMH M TEXHOTCHHBIMHM KartacTpodamu; paspaGoTKy peKOMEHHNALMIA II0
MIPEJOTBPAILCHUIO WIH OCJIa0JICHHIO HEraTHBHBIX TOCJEACTBMA N3MEHEHHS TE0JIOTMYECKOI CPEfbl,
a TaKXe BHAAUy COOTBETCTBYIOmEN mHMOpMannu. Ita MHGOPMALUS UIMPOKO UCIIOIB3YETC ISk
PCLICHUS COMMATBHO-IKOIOTHUCCKMX MPoGieM, B T. U, MpobJaeM panuOEaIbHOIO MCIO/Ib30BaHUS
M OXpaHbl TCOJOTHYCCKON CPEHIbI.

THE PROBLEM OF STUDY AND ASSESSMENT OF THE
GEOENVIRONMENTAL SITUATION IN RUSSIA

G.S.Vartanyan, V.V.Kurennoy, L.A Ostrovsky, A.I.Sheko, A.A.Shpak (VSEGINGEO, Roscomnedra, Moscow, Russia)

In Russia a great attention is paid to the regional studies of the geoenvironment as the basis
for planning and implementation of monitoring investigations and nature-protective actions.
These 1:1 000000 to 1:50 000 — scale studies are carried out using a system specially worked
out. The system provides the possibility to obtain the data on the ecological state of the geological
environment both in natural and anthropogenically disturbed conditions, that are necessary to
take managing decisions. Some methodical documents were elaborated, which take into
consideration the specificity of geoenvironmental investigations and mapping on the territories
under intensive man’s impact. The geoenvironmental state of Russia is reflected in a set of
ecology-geological maps at a scale of 1:5 000 000. The main role in the solution of the considered
problems belongs to the State Monitoring of the Geological Environment, covering the continental
and shelf territory of Russian Federation and being a subsystem of the Unified State System
of Environmental Monitoring of Russia. The Monitoring provides: obtaining the data on the
state of ground water, activity of exo- and endogenic geological processes, changes of
geocryological conditions and geophysical fields; assessment of the geoenvironmental state and
its correspondence to the existing requirements; preparation of long- and short-term predictions
of changes in the geoenvironment, including extreme situations connected with natural and
man-induced catastrophes; preparation of recommendations on prevention or mitigation of
adverse consequences of geoenvironmental changes,as well as the provision of information. This
information is widely used for solving socioenvironmental problems, including those of rational
use and protection of the geological environment.



TEXHOJIOTUA KOMILJIEKCHBIX TEOOPU3NYECKHX
NCCIEOOBAHUMU ITPU BBIBOPE MECT PASMEIIEHUA A3C

H.H.I'opsutos, A.B.JIykbsnuenko, B.C.Marsees, B.A.TTonsaxkos, A.T.Cksopuos, B.H.UyGapos, H.H.IIlapananos
(BCETUHI'EO Pockomuenpa, Mocksa, Poccus)

ITpu Bui6ope mect pasmemennd ADC Heo0XOOQMMO pemIaTh KPYT pasHbIX 3aJay, CBSI3aHHBIX C
M3YyUEHUEM CEMCMOTEKTOHMYECKHX, MHXEHEPHO-TEOJOMUECKMX M IKOrEOJIOTHYECKUX yCIOBHM
UCCTEAyEMOH TeppUTOpMU. BOMBIIMHCTBO M3 JTHX 3ajau MOXET OBITh PEIEHO € MOMOMNIBIO
KOMILIEKCA reou3nueckux Metonos. Paspaborannaa 8o BCETMHTEO TexHOI0THS KOMILIEKC-
HBIX reo(PU3MYeCKHX MCCAETOBAHMNA Kak mpu Beibope Mect pasmemenus AJC, Tak u Opu
NAETAIbHOM HU3YUYEHHMH BHIODAHHBIX YUACTKOB MO3BOJIET: BHIAECAATh U IIPOCIEXKUABATh TEKTOHUYE-
CKHM€e HApyIIeHHs W OLICHMBATh MX AKTUBHOCTH; OMPEACJATh CTENCHb TPEIIUHOBATOCTH M BOHO-
00MILHOCTH TOPOA B 30HAX 3THX HAPYIICHMIT; MPOBOAUTD JTMUTOJOIMYCCKOE PACUTICHEHHE pa3pesa,
BHIFBJIATh BOJOHOCHBEIE M BOJOYMOPHBIE TJIACThI, OLCHUBATH BOSHO-(pu3nueckue u (hU3NKo-Mexa-
HHUYECKHE CBOMCTBA nopoa in situ; BBISIBJIATH IUIOIAAM PA3BUTHUS IK30NC€HHBIX T'COJIOTUUECKHX
MPOIIECCOB M ONPEAEASATh YUACTKH MX BO3MOXHON aKTHMBU3ALMN; OLECHUBATh 3aIIUTHBIE CBOICTBA
30HBl a9palUy 1O OTHOMICHUIO K BO3MOXHOMY TIOCTYIUICHHIO B TOA3EMHBIE BOIbl PEAKTOPHBIX
PagMOHYKJMIOB M ONpPEAE/STb HX IPEANoJaraeMbie IyTH MUrpanuy; OIpPENe/NdaTh CTENEHb
NpUpANIEHHI CEACMUUECKON 0a/LIbHOCTH 33 CUET TPYHTOBbIX ycaosuit. Kommiekce reodusnueckux
METOIOB BKJIIOUAET CEMCMOPA3BENKY HA MPONOJBbHBIX M MOMEPEUHBIX BOJHAX, JEKTPOPA3BENKY
METOOAMH COMPOTHB/ICHUNA U BHI3BAHHOI NMOJSPU3ALMHU, TPABU- M MAarHMTOPA3BEAKY B BaPUAHTE
MOBTOPHBIX HAOIONEHMI, MEHETPAUMOHHK KAPOTaX, pATHON30TOMHbIC, TCPMOAUHAMUYECKHE U
neTpohu3nYecKne HCCAEIOBannd. Bee nepeuncieHHble METOMb 00bCAMHEHB! B EIUHYIO TEXHOJIO-
THIO0.

THE TECHNOLOGY OF COMPLEX GEOPHYSICAL STUDIES IN
SELECTION OF SITES FOR NUCLEAR POWER PLANTS (NPP)
LOCATION

N.N.Goryainov, A.V.Lukiyanchenko, V.S.Matveev, V.A.Polyakov, A.G.Skvortsov, V.N.Chubarov, N.N.Sharapanov
(VSEGINGEOQO, Roscomnedra, Moscow, Russia)

The selection of sites for NPP location calls for solving a wide number of different tasks connected
with studying seismo-tectonic, engineering-geological and ecogeological conditions of a territory
under study. The majority of these tasks can be solved using a complex of geophysical methods.
The technology of integrated geophysical investigations, worked out in VSEGINGEO, for the
selection of sites for NPP locations and for detailed study of selected sites enables to: localize
and observe tectonic disturbances, and assess their activity; determine the degree of jointing
and water-saturation of rocks in zones of these disturbances; make lithological dividing of
cross-section, detect water-bearing and water-proof beds, assess aqua-physical and physico-
mechanical properties of rocks in-situ; detect the areas with developing exogenic geological
processes and determine the sites of their possible activization; estimate protective properties of
the unsaturated zone relative to possible penetration of reactor radionuclides to ground water
and determine the expected paths of migration of the former; determine the degree of seismic
intensity growth due to ground conditions. The complex of geophysical methods includes: seismic
surveying on longitudinal and cross-cut waves; electrical surveying by resistance and induced
polarization methods; gravity- and magnetic surveying in the variant of repeated observations;
penetration logging; radio-isotopic, thermodynamic and petrophysical studies. All the above-
listed methods are combined in an unified technology.



TEXHOT'EHE3 Y TEXHOI'EHHBIE OTJIO2KEHUS

I.C.Jipoanos (BCETUHIEO Pockomueapa, Mocksa, Poccus)

X039ACTBEHHAS JEATCIBHOCTh YETIOBEKA OKA3BIBAET MPSIMOE ¥ OINOCPEIOBAHHOE BO3ICHCTBYE HA
TEONOTUYECKYIO Cpeny, NPHMBOAS K M3MECHECHUIO TOPHHIX MOPON B KOPEHHOM 3aNeraHuu u
06pa3oBaHMIO TEXHOTCHHBIX T€OOTMYECKHX TE/I. B 3aBUCHMOCTH OT IIPOMCXOXKACHUS TCXHOTEHHBIE
OTJIOXEHHMS TIOAPA3NENAIOTCS HAa TCXHOTCHHO M3MCHCHHBIE (HAa MECTE KOPEHHOTO 3aJICTAHHS),
TEXHOTECHHO MEPEOTIOXEHHBIE (0€3 3HAUMTENHHOTO N3MEHEHMS BEMIECTBEHHOIO COCTABA), TCXHO-
TEHHO 00pPa30BaHHbIC (X3 BEUIECTB, HE BCTPEUAIOIIUXCS B 3EMHOM KOPE MIIH C IPAMECHIO TAKOBEIX) ,
TEXHOTEHHO 00YCJIOBJEHHBIE (C(HOPMUPOBAHHEIC MOM AEHCTBHEM CHPOBOLAPOBAHHBIX UYEJOBEKOM
IPOLIECCOB, HANPUMEpP HAKOIUICHHEC COBPEMECHHOrO a/UIIOBHMS B BOXOXPAHMJIMINAX M KaHAIAX,
06pasoBaHiE ONOI3HEBHIX TEJ HA MOAPE3AHHBIX CKJIOHAX M I1p.). PasjMuHbIe THIIEL TEXHOTEHHBIX
OTJI0XEHUIT 00pPa3yIOT MapareHETUYECKUE ACCOMMAIMM, COCTAB KOTOPHIX 06YC/IOBIEH HCTOUHHKOM
TEXHOre¢He3a. B MpOMBINIIEHHO OCBOGHHBIX PAfiOHAX, B PAMOHAX CTAPOM ypOAHM3ALMK M AKTHB-
HOTO CEJIbCKOTO XO034MCTBA IIOMAAN, 3aHSATHIE TEXHOTCHHBIMH OTIOXEHHIMM, COCTABJISIOT
HECATKH IMPOLEHTOB O0IIEH TEPPUTOPHH, MOITOMY MO KPYIHBIE CTPOUTEIBHbIE IPOEKTH OTBOXAT
HAPYWICHHBIE YYAaCTKM WIM yYacTKM Ha Heyno0bax. B pesysnprare B cdepe B3amMOmeicTBus C
coopyxenusmu okaswiBaerca 50—1009, TeXHOTCHHBIX TPYHTOB, KOTOPBIE M3-34 CBOMX CICLIH-
(rueckux CBOMCTB CIOCOOHBI PE3KO OCJAOXKHHTH CTPOMTEIBCTBO M IKCIUTYATAIHMI0 OOBEKTOB.
Taxum o6pazom, mpoGjema BHJEIEHUS, OKOHTYDMBAHHS M OLEHKH CBOHCTB TEXHOTEHHBIX
OTJIOXEHUN BEChMA AKTYa/IbHA. B 1[e/T0M pereH BOIpoc BhACTECHNS i OKOHTY PHBAHUSI TEXHOTECHHO
MEPEOTIOKEHHBIX, TEXHOTEHHO 00PA30BAHHBIX M TEXHOTEHHO 06YCIOBAEHHEIX TIOPOA: OOBIYHO HX
MACCHBBI XOpOIIO BHIpaXeHbl Mopdosmoruueckn. [dua Hanbonee IWMPOKO pPacHpOCTPaHEHHBIX
TEXHOTEHHO M3MEHHBIX MOPOJ HMEIOTCS JIMIIb YACTHBIE PEANU3AIMU MO OTACABHBEIM MX BHAAM.
g BCEX TEXHOTEHHBIX MOPOX €1a60 pa3paboTaHbl METOAWKA ONMPOOOBAHUS M DKCTPATIOJISIIUS
JaHHBIX O CBOMCTBAX.

TECHNOGENESIS AND TECHNOGENIC SEDIMENTS

D.S.Drozdov (VSEGINGEOQ, Roscomnedra, Moscow, Russia)

The man’s activity has a direct and indirect influence on the geological environment, causing a
change in originally occurred rocks and the formation of technogenic geoclogical bodies.
Depending on the origin, the technogenic sediments are subdivided into technogenically-changed
(in sites of original occurrence), technogenically-redeposited (without considerable change in
matter composition), technogenically-formed (of substances that are not met in the earth’s crust
or with an admixture of such), technogenically-conditioned (formed under the action of
man-induced processes such as accumulation of present-day alluvium in water-storages and
canals, formation of slided bodies on cutted slopes and others). Different types of technogenic
sediments are formed by paragenetic associations, the composition of which depends on sources
of technogenesis. Therefore, large construction projects are planned usually in disturbed areas
or territories unsuitable for use. As a result, about 50 to 100 9, of technogenic grounds appear
to be in the zone of interaction with constructions, and, due to their specific properties, they
may complicate constructive works and exploitation of objects. Thus, the problem of
identification, delineation and assessment of technogenic sediments properties is rather actual.
In general, the problem is solved with the detection and delineation of technogenically-
redeposited, technogenically-formed and technogenically-conditioned sediments, the massifs of
which are usually well expressed morphologically. The problem with most widely spread
technogenically-changed rocks is solved only partly, for some particular types of them. The
methodical technique of testing and extrapolation of data on properties is worked out poorly for
all types of technogenic rocks.
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B3AMMOCBA3b TBEPJOI'O U KUJAKOIO0 3PO3UOHHOI'O CTOKA C
SATPASHEHUEM MMOBEPXHOCTHBIX U MOJA3EMHBIX BOJ, (IIB),
BBI3BAHHOI'O YEPHOBBUIBCKHMMU BBINTATAHUAMMU

B.T My6unuyk (BCETMHI'EO Pockomuenpa, Mocksa, Poccus)

PaccMmarpuBaercsa B3anMocBsa3b [1B ¢ 3arpa3HeHHON paiMoOHyKIMIAMM IOBEPXHOCTHIO M HOBEPX-
HOCTHBIMH BOAAMH C HEJIbI0 NOTYUYEHHS PErMOHAJIBHBIX IAPAMETPOB, HEOOXOMMMBIX Ui MPOTHO-
3MpOBaHMA OYNYyIIMX PanMOIKOJIOMHYECKUX COCTOSHMI TEPPUTOPHH, MOBEPXHOCTHLIX u IIB.
OnHOBpEMEHHOE PAaCCMOTPEHHE NOBEPXHOCTHOIO XHAKOIO ¥ TBEPAOIO CTOKOB, & TAKK: HH(WIb-
Tpanuu / puIbTPANUNA 3aTPSI3HCHHBIX TOBEPXHOCTHHIX BOJ B BOJOHOCHBIE TOPU3OHTHI 110KA3aJ0,
YTO COREP>KaHNE YePHOOBLUTBCKMX PATMOHYK/IMAOB B OBEPXHOCTHHIX BOAAX, UX TONOBbIC PA3rPy3-
KH ¢ BOOOCOOpPHBIX 6ACCEMHOB yOBIBAIOT MPAKTUYECKA JKCIIOHEHIMAIBHO. DKCIEPUMEHTAIbHBIE
TOYKH /I BCEX 3arps3HEHHBIX Gacceinos(pexu Nuenp, Ipunsts, Beceap, UmyTs, Oxa, [Tnasa
M 1p.)OnpeIeIEHHO BHPABHUBAIOTCS NPSIMbIMH JTMHHSIME, HAKIOHB KOTOPBIX OMHMHAKOBHI /1% BCEX
facceitHoB CTOKA. ITO €O BCEil OPENENEHHOCTHIO CBUAETENBCTBYET O TOM, UTO YAEAbHBIE CKOPOCTH
BBIHOCA PAaJMOHYKJIM/IOB SIBJISIIOTCS BEIMUMHAMM WHBAPHAHTHBHIMH, 1O MEHbLIEH Mepe, AIs
MCC/IEIOBAHHBIX 0ACCEMHOB. A 3TO 3HAYMT, UTO TEKYIIME U FOJOBbIE CKOPOCTH BHIHOCA PAAMOHYK-
JM0B (T.€. CIOCOOHOCTh GACCEHHOB K CAMOOUMUIEHHIO) MOTYT GBITh CIIPOrHO3MPOBAHBI Ha OCHOBE
YKa3aHHOM MHBapuaHtTHocTH. Bosee Toro, mokaszaHo, uTo HaWHCHHBIE MHBAPWAHTHI (DYHKIMO-
HaJIbHO CBS3aHBI C HEKOTOPBIMU COOCTBEHHBIMM BPEMEHHBIMM XaPAKTEPMCTUKAMH MOBEPXHOCTHOTO
Y TIOI3E€MHOIO XHMAKOTO M TBEPAOIO CTOKOB, C OAHON CTOPOHBI, 4 C APYTOM — C XapaKTECPUCTHKAMU
MexdazoBoro o0MeHa (KHAKaI—MHHEPAAbHAs (a3a), KOTOpbie OMpPEeeasioT 3 deKTh BHIHOCA
u 3apepxku. C UCroab30BAHUEM ITUX JAHHbBIX, 4 TAKXKE MHOTO0I0UHOM KOHLENTYaTbHOM MOC/IH,
KOJTMYCCTBCHHO TOKA3aHO, KAaK 3PO3MOHHBIA XHMIKMI M TBEPOBIA CTOKM MOTYT HOBJULTH HA
BO3MOXHOEC 3ATrPA3HCHUC NMOBCPXHOCTHBIX U HB.

THE INTERCONNECTION OF THE SOLID AND LIQUID EROSION RUN
OFF WITH THE SURFACE (SW) AND GROUND WATER (GW)
CONTAMINATION BY THE CERNOBYL FALLOUTS

V.T. Dubinchuk (VSEGINGEOQO, Roscomnedra, Moscow, Russia)

The interconnection of GW with the contaminated soil surface and GW are considered to get
those regional parameters which could be used in predicting future radiological states of the
territory as well as SWs and GWs within it. Considering simultaneous surface liquid and solid
run off and infiltration /filtration of the contaminated SWs to GW aquifers shows that the
Chernobyl radionuclides content as well as their annual washout with the river flows is being
practically exponentially decreased in time. The experimental points for all contaminated river
basins (Dnepr, Pripiat’, Besed’, Iput’, Oka and others) are definitely fitted by straight lines
with slopes which are constant for every erosion basin. It evidences that a specific velocity of
the basin radionuclide removal is an invariant for those basins investigated as less. It means
also that the total annual radionuclide removal velocity (i.e. a self-cleaning ability of the
watershed basins) can be predicted on the base of such an invariance. Furthermore, it is proved
that these invariants are functionally depended on some proper temporal characteristics of SW
and GW run off, on one hand, and, on the other hand, on those parameters of interphase
interactions between the liquid and soil phases which govern the radionuclide removal and
retardation phenomena at basin level. Using this experimental facts and a multi-compartment
conceptual model it is quantitatively shown how the surface liquid and solid radionuclide wash
out may influence the possible contamination of surface and ground water.
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HEKOTOPBIE BPEMEHHBIE XAPAKTEPUCTUKH, BJIMAIOIIIUE HA
®OPMHNPOBAHUE TEOXUMHNYECKHMX U U30TOITHBIX
ITPEABECTHUKOB 3EMJIETPACEHUHN

B.T. Oy6unuyx (BCETUHI'EO Pockomuenpa, Mocksa, Poccus)

Enuvo# Touku 3peHUd HA MEXAHM3M M AMHAMMKY (OPMHPOBAHNSA T€OXHUMHUUECKMX M M30TOMHBIX
npensectHukoB (TUIT) 3emnerpacennii (BapHamuy XMMHUYECKHX, Ta30BbIX, H3OTOMHBIX KOMIIO-
HEHTOB B T€OJIOTMYECKMX (DJIIOMAAax) B HACTOSINEE BPeMs HeT. [JIaBHBIM BOMPOC COCTOMT B TOM,
YyTO SIBJISICTCS NEepBUYHBIM B (hopmuposanun [TMII — MexaHMuecKMe HANPSXKEHUs, PAa3BUBAIO-
IMHUECA B TCOJIOTHUCCKHUX MACCHUBAX, HJIN I(e(bopMaImn, BBI3BAHHBIC HANIPSIKCHUSIMHA, HJIA KAKHC-TO
BTOPHYHBIE TNOCJHEACTBHS AecopManuil B BUAE HM3MCHEHHS IMOPUCTOCTH, (DUABTPALMOHHON M
audhy3noHHON TpoHUTIaeMOocTH. MMeloTcd maHHbie HAOIONEHUH M TEOPETHUECKUE CBUMETEb-
CTBA B HOJIB3y TOTO, YTO, MOMUMO OOLIMX TEPMOAMHAMUYECKMX YCIOBUI M (PAKTOPOB, HEMOCPEN-
CTBEHHO CBSI3aHHBIX C HANPSKCHHBIM COCTOSIHMEM TOpox, Ha dopmuposanue I'MIT cuapHOE
BJMSHME OKA3bIBAIOT COOCTBEHHBIE BPEMEHHBIE XAPAKTEPUCTHKH (DIIOMAOMMHAMUUECKOM CUCTE-
MBI, TAKHE€ KaK [IMTEJBHOCTb MOATOTOBKY 3EMJIETPACEHHUS, BpeMd MpeObBAHMA KOMIIOHEHTA-
OPEIBECTHUKA U (PIIOMAA-HOCHTENS B CUCTEME, BPEMS OOMEHA KOMIIOHEHTOM MEXAY MHHEpPA/Ib-
HBIM CKEJETOM TOpOAB H (TioMmoM, ompemesdiomee IIATEIbHOCTh, (PopMy, aMmiuTyny u
nerektupyemocts TMII. Jlio6as mutepnperauumonsas moneab I'MIT nomxma 6asmpoBaTbcs HA
yuere 3TMX BPEMEHHBIX XapPAKTCPUCTHUK U TOM (pakTe, uTto Jodoe usmenenue conepxanus U
B rOpHOM (h/IIOMIE HAYMHAETCS HA MUKPOCKOMMUYECKOM YPOBHE C MEPEX0Aa 4acCTUIl KOMIOHECHTA-
TpeaBECTHUKA (MOJIEKYJI, AaTOMOB, MOHOB, SI€p OTHAYd U T.[.) M3 MATPHIBI IOPOABI B IMOPOBHIN
dsronn mam Hao60poT. MakpOCKOMMUECKH MPSIMOI MPOLECC PACCMATPUBAETCS KaK PacTBOPEHHUE,
necopOius, SMAHNPOBAHHUE, BHINETAUNBAHAE, A O0PATHHI — KaK OCaXAeHHE, COPOLMsI, OKKIIIO-
OVUPOBAHME, KPUCTANM3AUMUS U T.0. KMHETHKA STUX MPOHECCOB UTPaeT CyMIECTBEHHYIO, €C/N HE
onpeaeasomy poab B popmuposanuu ['MI1. Teopus u monemu opmuposanus I'MIT nomxabl
B ABHOM BHUAC YYHATHIBATD BCC YKA3aHHBIC BPEMCHHBIC XapPAKTCPUCTUKH. B AOKJIAAEC UCIIOJIb30BAHDBI
MOJIEJIA BHIHY XACHHOrO AN ¢hy3noHHOr0 MepeHoCa, MOPITHEBOTO BHITECHEHUS M HOJIHOIO CMEIe-
HUS) ,KOTOPHIE MIMPOKO NPHUMEHSIOTCS B M30TOMHOW FEOXMMHUM W THAporeosorud. [IpuseneHst
npuMepsl, nokasnsatomue, 4yto ['UII-curHassl JeHCTBUTENFHO 3aBUCAT OT YKA3aHHBIX BPCMEH-
HBIX XapakTepPUCTHK. BO3MOXHO, 3-32 HENOCTATOYHO aA€KBATHOIO YyU€Ta MJIHM MOJHOTO MTHOPU-
pOBaHMS 3THX MAPAMETPOB A0 CHX TOP HE PasrafiaHbl MHOrWe HabJII0faeMble IPH MOHUTOPUHIE
vaTepnperamuu [UII, a moromy u HemocratouHa 3(¢EeKTHBHOCTP MX HKCIIO/Ib30BAHUS IIPH
TIPOrHO3€ 3EMJICTPICEHHM.

SOME TEMPORAL CHARACTERISTICS OF GEOSYSTEMS
INFLUENCING ON THE FORMATION OF THE GEOCHEMICAL AND
ISOTOPIC PRECURSORS (GP) OF EARTHQUAKES

V.T.Dubinchuk (VSEGINGEO, Roscomnedra, Moscow, Russia)

There are some observational and theoretical evidences that, besides the common thermodynamic
conditions and factors, connected directly with the stress state of rocks, GPs are highly
dependent on the proper temporal characteristics of the fluidodynamical system such as fluid
(as a carrier) and precursor component residence times, time of the interphase exchanges of
the component between the rock fluid and matrix determining a duration, shape, amplitude,
and, finally detectability of GP signals. Any interpretation model of GP should be based on
taking into account these time characteristics and an evident fact that any change of any
component content in the rock fluids begins at the microscopic level with a transition of component
particles (molecule, atom, ion, recoil nucleus, etc.) from the rock matrix into the porous fluid
or inversely from the fluid onto the rock matrix surface. The characteristic kinetic times of such
processes may play an essential role in forming GP. Thus, a theory and prediction model of
forming GP has to take into account explicitly all mentioned above characteristic times. Shown
in the report are some conceptual models and case studies. Many riddles in occurring GPs have
not yet been opened because these temporal parameters are not taken into account adequately
or even ignored by monitoring and interpreting GP that decrease their efficacy in earthquake
forecasting.
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HEPAPXNYECKAA MHOI'OYPOBHEBASA ®JIYKTYALLUOHHAA
CTPYKTYPA KOCMOCA N HEKOTOPBIE ITPOBJIEMBI
PACTIPEJEJIEHUA U COCTOSIHUA BELIECTBA 3EMJIN

b.B.Kapaces (BCETMHI'EO Pockomnenpa, Mocksa, Poccus)

Cummerpus Kocmoca u reocepsl posBSETC B BUAE CTATHCTHUECKUX KPHBBIX PACTIPEACICHUS
CBOWCTB, ONMCHIBAEMHIX JIOTHOPMAaJbHOH (pyHKUMEHd pacmpeneneHus. OIyKTyalHOHHAS MOIE/b
MOXET 6HTL TCOPETHUCCKH MOCTPOCHA, MCXOAS M3 IMPECANOJOXKECHHUA O rayCCOBCKOM BHUIEC pacCrpe-
AEJICHUS SHTPOMHMA MO OOBEMY CHCTEM, MPU 5TOM BEPOATHOCTH COCTOSHHIM pPACHpPENesieTcs IO
TpexilapaMeTpHYECKOMY JIOTHOpMaJIbHOMY 3aKoHY. JIorHOpMaibHast PyHKUMS 9BISETCH 3aKOHOM
€ MaKCHMAJIbHOU SHTPOMUEH MPH YCIOBMM COXpaHeHus Jjorapudmuueckoi aucnepcnu. Bozmox-
HOCTh ANMPOKCHMMAUWH DPACHPEHAEJCHHWHA 3BE3A MO CKOPOCTSIM, AMIUIMTYA BETPOBOTO BOJIHEHMS
TOBEPXHOCTH BOABI, KOHUEHTPALMH HOHOB B MWKDONO3UMETPUM, BUXPEH B TypOYJICHTHBIX
MpOLECcCax, KAPCTOBBIX BOPOHOK YHMBEPCAJbHLIMHU JIOTHOPMaJIbHBIMHU PACIPEACJICHUAMN CBI3aHa
C MOCTOSIHCTBOM JIOrapuMHUYECKOM aucnepcuu. [1pubanMXeHHO MOCTOSTHHOM JIorapudMuyecKoi
maucnepcnei 061a0al0T ONHOPORHBIE O0BEKTH ., pasmepamu ot 10% mo 108¥m. JlorHopmanbuas
dbyHKUMA ¢ mEepeMEHHOM NorapuMHUUECKON IMCNEPCHEN YOAuHO ONMMCHBAET MacmTabHbe 3¢-
dexTe. Monenb OTpaxaeT KBa3WHE3aBHCHMOCTb IONCHCTEM M COTJIACYETCS C MpaBWwaoM vVn
cratuueckoi ¢pusuku. [Tokasansl HOBad Moze/b T Y3NOHHOrO MEPEHOCA HA 6a3e MYJIbTHUILIN-
KaTUBHOIO IOAXOHA, NPUMEHUMOCTb JIOTHOPMAJbHOM (DYHKIMH MpH OMMCAHMHM OPOYHOBCKOIO
OBIKCHMS, MATPALlMX DAAUMOHYKJIMAOB M IPOLECCOB JajJbHEH MHUrpanuu B reosormu. Pacmpene-
JIEHAE YPOBHEW CyumIM M JHA OKEaHOB, (uiyKTyauum abCOMIOTHBIX W3MEPEHMH CHUIBL TIXECTH
OIMCHIBAIOTCS JIOTHOPMAJIBHBIM 3aKOHOM. CoryiacHo moxesin, ColHeUHas CUCTEMa Bpauiaercd B
TUTAaHTCKOM Buxpe d¢upa — Tlanaxtuke. Csoiictea s¢dupHoi cpenpl (naBacHue 3dupa Ha
YaCcTHUB! BELWIECTBA B PA3HBIX YACTIX BUXPsi) pasjmuarorcs. [Ipo6siema BO3MOXKHOIO PaCUIMPEeHUs
M OyJbcanuy 3eMJIM MOXET PEIaThCd HE TOJABKO B paMKax raobanbHoil Mopenu «bBosbinoro
B3PBEIBAa», HO U B JIOKAJIbHBIX KapTUHAX MepeMemeHns 3eMan B npeenax Hamen [anaxkTuku.

HIERARCHIAL MULTI-LEVEL FLUCTUATION STRUCTURE OF
COSMOS AND SOME PROBLEMS OF DISTRIBUTION AND STATE OF
THE MATTER OF THE EARTH

B.V.Karasev (VSEGINGEOQO, Roscomnedra, Moscow, Russia)

Symmetry of Cosmos and geosphere is manifested in the uniformly-shaped statistical curves of
distribution of properties, that are described by log-normal function of distribution. The
fluctuation model can be theoretically constructed proceeding from the assumption on Gauss’
distribution of entropy by volume of a system. The probability of states is distributed according
to three-parametric log-normal law. Log-normal function is a law with maximum entropy,
provided if logarithmic dispersion is preserved. The approximation of stars distribution by
velocities, wind waviness amplitudes on the water surface, ion concentrations in microdosimetry,
whirls in turbulent processes and karst cones by means of log-normal distributions is possible
due to constancy of logarithmic dispersion, which is also typical of equilibrium laws of statistic
thermodynamics. Approximately, constant logarithmic dispersion is possessed by homogeneous
objects of 10 to 10'® m in size. The log-normal function with variable logarithmic dispersion
successfully describes the scale effects. The model reflects the quasi-independence of sub-
systems and agrees with the Vrn-rule of statistical physics. A new model for diffusive transport
is proposed, which is based on a multiplicative approach. Applicability of log-normal function is
shown in the description of Brown’s movement, radionuclide migration and processes of far
migration in geology. The distribution of land levels and ocean bottom, fluctuations of absolute
measurements of gravity care by log-normal law. According to the model, the Solar System is
revolving in a gigantic vortex of ether — Galaxy. The properties of ether medium (ether pressure
on the matter particles in different parts of the vortex) differ. The well-known problem of possible
expansion and pulsation of the Earth can be solved not only within the global model of «Big
Bang», but also in local pictures of Earth’s movement within our Galaxy.



IKOJOTO-TUAPOTEOJIOTUYECKHUE UCCIENOBAHYIA ITPU
BLIABJIEHMA 1 N3IVUEHUU VIVIEBOOOPOAHOI'O 3AIPAIHEHUA
MMOA3EMHEIX BOJ

B.M.JIykssinunkos (BCEIMHI'EO Pockomuenpa, Mocksa, Poccusa)

IKOJIOTO-TUAPOTEONIOrHUecKre Hccaenopannd, semnosinseMmbeie BCEMMHI'EQ, BKIIIOUAIOT: BHIisIB-
JICHHWE, KAPTUPOBAHME W NPOrHO3UPOBAHME 3arpA3HEHUI TOA3EMHBIX BOX U €r0 SKOJIOIMYECKUX
HMOCJEHCTBHN, 3T HCCHACKOBAHUA OCYIIECTBASIOTCS HA OCHOBE TPAKMLMOHHBIX THPOTEOIOTHYE-
CKHX METONOB, B TOM YHC/IE OIBITHO-MUTPALMOHHBIX HAOMIONEH I 32 PA3INYHBIMKA TIOKA3ATEAIMEA
COCTOSIHMS MOA3EMHBIX BOJ IO CKBaXXHHAM. B paifiomax, rme HaGmopaTenbHas CeTb OTCYTCTBYET
WA HEOOCTATOYHA, IJId MCCAEAOBAHMM NMPUMEHSIOTCS HETPAOULMOHHBIE, HO BeChMma uHGOpMa-
TUBHBIE JKCHPECCHBIE METOIB M3yUYEHNS 3ArPI3HCHNS NOA3EMHBIX BOA. B rpyHTOBON Tosime mpu
M060M BHIE 3arpsi3HEHVd NON3EMHBIX BOJI, CONPOROXKAAIOMEMCH HAPYLIeHHEM (bH3MKO-XAMUYe-
CKOrO DABHOBECHS C BHINEJCHMEM T'a30B (YIJIEKMCJIOrO rasa, CEpoBOJOpOAa, aMMuaka W Ap.),
(POpMHUPYIOTCH TEXHOTCHHBIC TA30BbIC AHOMAMNM. JTO MO3BOJASET MUCOOMB30BATH METON Ia30BOM
ChCMKH IJis SKCNPECCHOTO BBIFABJACHUS ¥ OKOHTYPWBAHMS MHOTHX BHIOB 3arpsi3HCHHS I'€0JIOrH-
ueckoi cpensl, Hawbostee sddekrusen Takoi METON NpM M3YUEHHH 3arpa3HEHUS TEOIOTHYECKOMH
CPEfibl OPraHuyuecKMMH BellecTBaMu. Ha OCHOBE aTMOreOXMMMUECKOTO ONMPOGOBAHMS 30HbLI 43pa-
UUY MACHTADULIUPYIOTCS MCTOUHKKH 3arPS3HEHUS TeOJIOrmueckoil cpensl HedTsio u Hedrenpo-
AYKTaMM, OKOHTYDMBAIOTCH JIMH3H HeMTH ¥ HeDTENPOXYKTOB, KOTOPHIE (POPMUPYIOTCI B 30HE
45panuy TPU CKPBITBIX YTEUKAx HEQTENpPOXYyKTOB W3 pe3epByapoB, Hed)TEnpoBOXOB W Ap.,
NPUAOTVKEHHO OUEHUBAKTCA MacmTalbl He(THHOrO 3arps3HeHus. [1pd MPOBENEHUH Ta30BOTO
onpoGoBaHuUS A0 YPOBHS IPYHTOBBIX BOX Pas0ypMBAETCH CETh 30HAMPOBOYHBIX CKBAXHH; U3 ITHX
CKBAXXHH NMOMHTEPBAIBHO 0TOMPAIOTCS NpoObl MOANOUYBEHHOIO BO3AYXd, IPYHTOB, HeTENPOmYK-
TOB ¥ IPYHTOBHIX BOA. [Jig onpenenenus koHueHTpauui m MOcHTHPUKAUKMKA HEPTEIPOAYKTOB,
YCTAHOBICHAS (DOPM WX MUTPALIAN B NOPUCTOM CPEAE MPUMEHSETCS METOJ I'a30BOM XPOMATOrpa-
¢pur. ITo mosy4yeHHBIM PE3YNBTATAM CTPOSTCS KapThi M Npodmin HedTSHOIO 3arpsa3HEHmd,
BHIOMPAKOTCS ¥ PEATH3YIOTC 3AIMUTHHIE MEPOIPASTHS.

ECOLOGO-HYDROGEOLOGICAL INVESTIGATIONS IN DETECTING
AND STUDYING HYDROCARBON CONTAMINATION OF GROUND
WATER

V.M.Lukiyanchikov (VSEGINGEO, Roscomnedra, Moscow, Russia)

The ecologo-hydrogeological investigations carried out by VSEGINGEO include: detection,
evaluation of scales, mapping and prediction of ground-water contamination. These investigations
are being conducted using traditional hydrogeological methods, including experimental-
migration observations over different parameters of ground-water state in the wells. In the areas,
where there is no observation network or it is not adequate, the contamination of ground water
is studied using non-iraditional but rather informative express methods. Any type of ground-
water contamination, which is accompanied by a disturbance in physico-chemical equilibrium
with a release of gases (carbonic gas, hydrogen sulphide, ammonia, etc.) causes in soil strata
the formation of technogenic gaseous anomalies. This makes possible to use gas surveying for
express detection and delineation of many types of contamination of the geological environment.
This method is most effective in studying the contamination of the geoenvironment by organic
substances. The atmo-geochemical testing of the unsaturated zone helps to identify the sources
of geoenvironmental contamination by oil and oil products, to delineate the oil- and oil-products
lenses which are formed in the unsaturated zone due o hidden leakages of oil products from
tanks, oil pipelines, eic., and approximately to evaluate the scales of oil contamination. For gas
testing, a network of sounding wells are drilled to a depth of ground-water table and from these
wells the samples of subsoil air, soil, oil products and ground water are taken by intervals. The
concentrations and types of oil products, the forms of their migration in a porous medium are
determined using the method of gas chromatography. The results obtained are used to compile
maps and profiles of oil contamination, and to work out proteciive measures.
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KOMIUIEKT IEOJIOTO-TEOXUMHNYECKHUX U
HKOJIOTO-TEOJTOTNYECKUX KAPT POCCHUH B MACILITABE
1:5 000 000 -

B.II.Opnos (Pockomuenpa, Mockea, Poccus), 3.K.Bypenkos (MMI'PJ)

IlepeeiM mTOromM paspuBaeMoro B Poccum ¢ 1991 r. MHOromeseBOro KapTHPOBAHUS SBUJICH
WM3AAHHBIA KOMIUIEKT KapT crpaubl B Macmrabe 1:5 000 000. OH comepXuT KOMILIEKCHYIO
MHPOPMALMIO N0 TEKTOHNYECKOMY, TJAHAWA(DTHOMY , FEOXUMUYECKOMY, Te0PU3UYECKOMY, METAJI-
JIOTEHHYECKOMY, 5KOJIONO-THAPOre0JOTHUECKOMY, SKOJIOT0- HHXEHEPHO-TE0JIOTHYECKOMY PaHOHH~
POBAHUIO TeppuTOpUU POCCMM W HKOJOIHYECKOMY COCTOSHUIO €€ TEeOJIOTHUECKO# cpemsl. B
KOMILTEKT BXOASAT KapThi: 1) CTpyKTypHO-DOPMALIMOHHAS; 2) I'PAAMEHTOB I'PAaBUTALLMOHHOIO M
MATHUTHOrO MoJieit; 3) TeOXHMMHUYECKOH creuuanusanuu; 4) ycioBuil ¢GopMuUpOBaHUS THIIEPreH-
HBIX FCOXMMHYECKHX IOJIEH; J) FreOXMMHMYECKMX aHoMaauy; 0) naHmmadTHO-3KO0JI0r0-TeOXUMHU-
yeckas; 7) 3K0JI0ro-ruaporeoJornueckas; 8) skooro-mHxXeHepHO-reoiornyeckas; 9) obecneuen-
HOCTH XO3SMCTBEHHO-NUTheBBIMH Bonamu; 10) HMCTOUHMKOB TEXHOrEHHOro 3sarpsi3HcHus; 11)
JKOJIOTO-pagHoreosiornyeckad; 12) sKoJornueckoro COCToaHus reoiornueckon cpenst. Madopma-
MY O 3AKOHOMEPHOCTIX (DOPMUPOBAHKMS M PA3MEIIECHUS PEAJbHBIX W [MOTEHIIMAIBHBIX METaJIO-
TEHWYECKUX 30H CTPAHBI, MO3BOJSIOMAA OLECHUTDH €€ METALIOTCHHUYCCKUI MOTCHINAJ, TPUCYTCT-
BYET Ha IEpPBOM, BTOPOi, TPEThEH M NATOM KapTax. Bce aBeHamaTh KapT CONEPXKAT NMPIMYIO HIN
KOCBEHHYIO HE(OPMALMIO 00 3KOJI0rMUYECKOM COCTOSIHAM TE€0IOrMUYECKOM cpeanl cTpansl. HauGonee
TIOTHAA dKOJIoruueckas uHdopManus, IBsdIOmAsICS OCHOBOM /IS OLEHKH SKOJOTHUYECKOTO COCTO-
auug Poccuu, cocpenoToueHa Ha mecToM, CcebMOM, BOCBMOI, IECSITON, OMMHHAAATON K OCOOEHHO
Ha IBEHagUATOM Kaprax. KoMmiekT 6a3upyercs Ha CHCTEMHOM IOIXOAE M MO3BOJISIET OMPEAE/IATh
crpateruio degepaabHbXx padOT MO MHOIOLEIEBOMY TEOXHMHUYECKOMY, F€OJIOTHUECKOMY, THAPO-
Ie0JIOTHYECKOMY , MHXXCHEPHO-TE0JIOTHYECKOMY U reopu3nuecKoMy KapTHPOBAHMIO, PACIIMPEHHIO
MHUHEPATbHO-CHIPHEBON 6a3bl, OCYIECTBACHAI MPAPOACOXPAHHBIX MEPOIPUSITHIMA.

GEOLOGICAL-AND-GEOCHEMICAL AND ECOGEOCHEMICAL MAPS
OF RUSSIA, SCALE 1:5 000 000

V.P.Orlov (Roscomnedra, Moscow, Russia), E.K.Burenkov (IMGRE)

The issued set of maps, 1:5 000 000 became the first stage of multi-purpose mapping in Russia
since 1991. It contains diversified data on tectonic, landscape, geochemical, geophysical,
metallogenic, ecological-hydrogeological, ecological-engineering-geological zonation of Russia
territory and ecological state of its geological medium. There are 12 maps: 1) structural-
formational; 2) the gradients of gravitational and magnetic fields; 3) geochemical specialization;
4) conditions of hypergene geochemical fields formation; 5) geochemical anomalies; 6)
landscape-ecological-geochemical; 7) ecological-hydrogeological; 8) ecological-engineering-
geological; 9) providing with domestic and potable waters; 10) the sources of technogeneous
pollution; 11) ecological-radiogeological; 12) ecological state of geological medium. The maps
No 1, 2, 3 and 5 demonstrate the regularities of real and potential metallogenic zones formation
and location permitting to evaluate metalliferous potential of the country. All 12 maps include
direct data and circumstantial evidence on ecological state of geological medium of the country.
The most comprehensive ecological data being the dominant one for ecological state of Russia
assessment can be found at the maps No 6, 7, 8, 9, 11 and 12. The set of maps is based on
system approach and allows to determine the strategy of federal programms on multi-purpose
geochemical, geological, hydrogeological, engineering-geological and geophysical mapping,
enlargement of mineral-resources base, nature protection activities.
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MHWHEPAJIOTO-TEOXUMUWYECKUE ACIHEKTBI OLHEHKM
HKOJIOTUYECKOI'0 COCTOSIHUA OKPYXKAIOIIEMA CPEBI

I.B.Octpoymos, P.B.I'oneea, B.T.[ly6unuyk, I".A.Cunopesxko, A.Il.Tpynes (BUMC Pockomuenpa, Mockea, Poccus)

Bricokas OTBETCTBEHHOCTH OLEHOK COCTOSHHS M IPOTHO30B 3BOJIONMH JKOCHCTEM ofycnosmna
HEeo0XOIMMOCTh MHTEHCHBHOTO (hopMmupoBanus 8 BUMCe HoBoro HAyYHO-TEXHMYECKOTO HAIPAB-
JICHUS — SKOJIOTHYECKOH MUHEDA/IOrHH, KOTOpas B CUCTEMHOM BUAe (hOPMYTUPYET CAETYIONIHE
Y3JIOBBIE MOMEHTHI MCCAEAOBaHuUH: 1) aeTanpHOe hUKCHpoBaHHE MUHEPAIBHBIX (Da3, COAEp KamMX
(M mpencTaBpasSomux cofoit) TOKCHUHbBIE BEMECTBA; 2) MOCTPOCHUE M MATEMATHYECKHMIA AHAJIH3
U(pPOBBIX MOAENEH SKOCHCTEM N0 TIEOXMMUYECKMM M MHMHEDAJOTMYECKHM MPU3HAKAM; 3)
HMCCNAECAOBAHNE MEXAHU3MOB CIIOHTAHHOM M TEXHOTEHHOM SBOJIIOIMM MHHEPAJBHOIO BELIECTBA B
akocucreMax Ha 06ase paspaGorannoit B BUMCe xonuenummu 35¢dexTHBHOMN YCTOMUYMBOCTH
MMHCPAJIOB; 4) MOCTPOEHUE U BepruUKALUI MATEMATHUECKHAX MOLE/IEH SBOMIONMH MUHEPAJIOB U
MHMHEDAIbHBIX aHCcaMO/IEHl B 9KOCACTEMAX; 5) MPOTHO3UPOBAHME DBOIIOLUM MMHEPATHLHOTO
BEIECCTBA B KOHKPETHBIX U THNOBHIX JKOCHCTEMax; 6) paspaboTka peKOMEHAALHIl 110 JIMKBUOA-
LM / IPEAOTBPANIEHAIO JAJBHEHINECI0 HAPACTAHMS OKOJOTHYECKH HEXEJIATCIBHON IBOMIOLUH
MHHEPAJIbHOTO BEIIECTBA B TBEPAOH (haze W pacTBOpax.

OTH MCC/IENOBAHNUS TECHO CBS3aHBI C BBITIOJAHSIECMON CHEIUATH3APOBAHHBIMU Hayuynpimu cose-
tamu npu BUMCe pa6oToii 110 rocyaapcTBeHHOMY cepTH(UINPOBAHHIO METOIOB AHANTUTHYECKHX,
MHMHEPAJIOrMYECKUX M TEXHONOTMUECKUX HCCAENOBAHMH, 00ECHEeUMBAIOMMX METPOJIOTHUECKYIO
HAZCXXHOCTh JKOJOTUYECKON MUHEPAJIOTHH.

IIpoBenena peKOrHOCHMPOBOYHAS OLEHKA CTENEHU JKONOTMYECKON ONACHOCTH MHHEPAJIBHOIO
BEIICCTBA, BXOASINCTO B COCTAB I'OPHBIX MOPOA, KOpP BBIBETPMBAHMS, IOYUB, JOHHBIX OCAIKOB,
B3BECCW BOQHBIX MOTOKOB M PE3€PBYapoB, aTMOC(HEPHOM bt Ass Gosiee Mau MeHee ypOaHu3n-
poBaHHBEIX TeppuTopuii Mockopckoii 061acti 1 YepHOMOPCKOro nobepexnps, a TAKXKE B paiOHAX
OCBOCHMS HEAP C KOMTYCAAHHO-TIOIMMETA/LTHYECKUME (Pymubrit Asrtaii), KOMILIEKCHBIMHA OJIOBSIH-
Heimu (CeBepsbiii Kasaxcran) m peakomerauibHo-moopuroBbiva (Bypsatua u T1puMopckuit
Kpait) pynamu. Hameuena rpynma TOKCHYHBIX MHHEDAJIOB TEXHOTEHHOTO MPOMCXOXACHUS (Tv-
POKCHJIBI, OKCHIBL 1 CAMOPOAHBIE METAJLIBI) .

MINERALOGICAL/GEOCHEMICAL ASPECTS OF THE ESTIMATION OF
THE HUMAN ENVIRONMENT OECOLOGICAL STATE

G.V.Ostroumov, R.V.Goleva, V.T.Dubinchuk, G.A.Sidorenko, A.P.Grudev (VIMS, Roscomnedra, Moscow, Russia)

High degree of responsibility for estimations of the oecological systems (OS) condition and
forecasts of evolution have caused necessity to form in VIMS a new scientific / technical trend
— environmental mineralogy, which sets the focal points of investigations as follows: (1) minute
fixation of mineral phases containing (or being) some toxic matter; (2) construction and
mathematical examination of numerical patterns for OS by geochemical / mineralogical signs (3)
investigation of spontaneous and technologenic evolution of mineral substance in OS based on
VIMS's concept of Minerals Effective Steadiness; (4) building and verification of mathematical
models of minerals /mineral combinations evolution in OS; (5) predicting of mineral matter
evolution in concrete and standard OS; (6) elaboration of some recommendations on
elimination / averting of subsequent accumulation oecologically undesirable evolution of mineral
substance in condensed phases.

Close to the above main investigation aspects are works of specialized Scientific Councils (by
VIMS) on state certifying of analytical, mineralogical and technological investigations methods,
ensuring metrological trustworthiness of the environmental mineralogy.

We've made a pre-estimation of the degree of oecological danger for mineral matter, being
the member of some rock types, weathering crusts, soil types, bottom sediments, aqueous
suspensions of streams and reservoirs, atmospheric dust — in more or less urbanized territories
of Moscow district and Black Sea cost, as well as in industrial exploration of deposits territories,
icluding pyrite /polymetallic (Rudny Altai), complex tin (Northern Kazakhstan) and rare
metal /fluoritic (Buryat Republic, Primorski Territory) ores. Some toxic minerals group of
industrial origin has been outlined (hydrooxides, oxides and native metals).
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PETMOHAJIBHOE U3YYEHME I'EOJIOTUYECKOM CPEJIBI
POCCUHUCKOU PEJEPAIIVM B DKOJTOTMYECKHUX HEIAIX

B.H.Ocrtposckwmii, JI.A.Ocrposckuit, P.K.Illaxnosa (BCETMHI'EO Pockomuenpa, Mocksa, Poccus)

leonormueckad cpeaa MOOBEPXECHA MHTCHCUBHBIM AHTPOTIOTEHHBIM BO3JACUCTBHAM, UTO B pAAC
pernonos Poccuu (Kysbacc, 3amaguag CuOups ¥ [Op.) TPHMBENIO K DPE3KOMY YXYALICHUIO
9KOJIOTHYECKOH 06cTaHOBKH. [I1si CHMXKEHHMS HEraTUBHBIX 3(P(EKTOB HAPYLICHHUIA TE€OJ0rMYECKON
Cpenbl i IJIAHNPOBAHMS OMTUMAJIBHOIO €€ MCIIO/Ib30BAHKS BHIIOJIHIETCS KOMILJIEKC PETHOHAIBHBIX
SKOJIOTHUECKHX HCCAENOBAHUMN W KaprorpadupoBaHus pasHex macmrabos. KoHmenTyanbHOM
OCHOBOHM 3THX pa60T ABAACTCA NPCACTABJICHHUC O Te0JIOTHUYECKOH cpeac Kak JIMTONEHHOM OCHOBE
JNIAHAWA(TOB M YACTH CPefbl OOMTAHUS UEJOBEKA, SBJSAIOLICHACH CIOXKHOM MOJMKOMIIOHCHTHOM
CHCTEMOM, B3aMMOACHCTBYIOUICH CO CMEXHBIMHU reocepaMu W MOABEPraloOmICHCs BO3ACHCTBUIO
anrponorenHoi aeareasHoctd. Bo BCETMHTEO paspaborassl HayuHO-METOAMUECKHAE OCHOBHI
SKOreoJIOrMUECKHX MCCJIEAOBAHNN U Kaprorpaduposanud. B 3aBUCMMOCTH OT 11€JIEBOTO HA3HAUE-
Hus pabOT CO3JAHBI JIETEHAB M MAaKeThl KOMILIEKTA IKOTeOoJOrMYECKMX KapT macmTaba ot
1:1 000 000 mo 1:50 000. OcHOBHOI KapTO# SBASETCS IKOTEONOrHUECKAsd, HA KOTOPO# oToOpa-
2KAKOTCA MEOJIOTHUECKME MOKA3aTE/IM, TapaMeTPsl M MPOLECChl, MMEIOMINE IKOJMOTMYECKOE 3HAUE-
HHC; JACTCA MHTETPaJIbHAS OICHKA IKOJIOTMYECKOTO BO3ICHCTBHS TEXHOTCHE3a Ha MEOIOTUYECK YO
cpeny. PaspaboTanHble METOOMUYECKME MOAXOAbI MPAKTHUECKH DPEAJM3YIOTCS NPH NPOBEACHUH
sKoreosormueckux pabor. CocraBneH KOMIUIEKT 43 14 KapT 5KOreoJOrH4ecKoro COACpKaHUs
macmraba 1:5 000 000 reppuropun Poccum, HA KOTOPOiH OTpaXkeHb (GaKTHUECKAsd 5KOTe0JIOTH-
YecKas CHTyalds W BJWSHUE HA HEC aHTPONOreHHOH ACITEJIbHOCTH.

THE REGIONAL STUDIES OF THE GEOLOGICAL ENVIRONMENT OF
RUSSIAN FEDERATION FOR ECOLOGICAL PURPOSES

V.N.Ostrovsky, L.A.Ostrovsky, R.K.Shakhnova (VSEGINGEO, Roscomnedra, Moscow, Russia)

The geological environment is subjected to intensive anthropogenic impacts, which has led in
some of regions of Russia (Kuznetsky Basin, West Siberia and others) to a sharp deterioration
of ecological situation. A complex of regional ecogeological investigations and different-scaled
mapping is being carried out, aiming to reduce negative effects from the disturbances of the
geological environment and planning of its rational use. The conceptual basis of these works
lies in a notion of the geological environment as a lithogenic basement of landscapes and a part
of human-life medium — the complicated multi-component system interacting with the adjacent
geospheres and undergoing the load of anthropogenic activity. VSEGINGEO has worked out
the scientific and methodical principles of ecogeological investigations and mapping. Depending
on the purposes, there were prepared the legends and models of a set of ecogeological maps,
scales 1:1 000 000 to 1:50 000. The basic map is the ecogeological one reflecting the geological
indices, parameters and processes that have an environmental importance, and representing an
integral evaluation of ecological impact of technogenesis on the geoenvironment. The methodical
approaches worked out are practically applied in conducting ecogeological works. For the first
time a set of 14 ecogeological maps were compiled for the Russian territory on a scale of 1:5
000 000, which show the real ecogeological situation and the anthropogenic impact on it.



PAIMOBOJIHOBBIE METOAbI KAK CPEACTBO PEIIEHUAI
T'EOJIOTUYECKUX M TEOMH2KEHEPHBIX 3AIAY

A.Jl.Terposckuit, B.H.Mamaes , B.K. Tomunmu , A.T.Bougaperko, A.A.I'paues, C.C.Kesopxsuii, B.10.A6pamos
(IIHUT'PU Pockomuenpa, Mocksa, Poccus)

Papnosonnoseie Merogn (PBM) ckBaXuHHO#M M DIAXTHOM re0()M3NKH, UCIIOIb3YOIIUE THAIIA30H
YacTOT OT AECATKOB KHJOTEPIL [0 KECATKOB MErarepl, OKasajucb, B CHIy Hambosee Tay6okoi
(pM3HKO-reOMETPHYECKOM paspemanmei crnocoGHOCTH, OuYeHb 3((EKTUBHEIMHM TIPY MOHMCKAX,
OLIEHKE M pa3BE€AKE HA MECTOPOXACHUSX TBEPOBIX IOJE3HBIX MCKOMAEMBIX. B TMOCJIECTHHE TOXBI
HayaJoch aKTHBHOE ONpPOGOBaHHE Pa3pabOTAHHBIX METOAOB NMpPH I€OMHXXCHEPHBIX M3BICKAHHSX.
Hecko/1bkKO MOKOJIEHMA OCBOCHHOM IIPOM3BOACTBOM aNmapaTypsl OGECIEUM/IM MIMPOKOE
9KCIIEPUMECHTAJIPHOE M IIPOM3BOACTBEHHOE M3yUCHNE BO3MOXHOCTEH CHCTEMBI PaguOrecpas3Benku
KaK CPEACTBA JETAIbHOIO M3yUYeHHUS TPOCTPAHCTBA MEXIY CKBAXMUHAMM ¥ TOPHBIMHU BHIpa60TKaMu
M UX OKPECTHOCTEH.

Fny6okas nerpodusmueckasi, ¢usmueckads W (PU3MKO-MaTEMATHUECKas TpopaboTka
METOA0I0N0-TCOPETHUCCKUX W TEXHHKO-TEXHOJOTHYECKAX OCHOB PagrOrcopasBelKu W OrPOMHOE
YKCJI0 MPOBEPOK €€ PEKOMEHAALMH Pe3y/IbTaTaMK MOCAEAYIOMMX OYPEHHS M MPOXOAKMA TOPHBIX
BHPA0OTOK MO3BOJSIIOT B HACTOSLICE BPEMsS PEKOMEHAOBATh PAaMOreopasBEAKY Kak Hambosee
3heXTHBHOE CPEACTBO PEIICHUS Ie0JOrMUYECKMX M PEOMHXEHEPHHRX 3a7ay:

KapTUPOBAHME M BBICOKOTOUHAS (N0 AECATKOB CAHTHMETPOB) KOPPENALUS CJIOUCTO-
AHU3OTPONHBIX T'€O- U FEOMHXKCHEPHBIX PA3PE30B;

BBICOKOpa3peniaiomee (10 NEPBbIX METPOB) OOHAPYXXEHHME HEOOQHOPOMHOCTEH M BKJIIOUYEHUE B
paspese;

BBHICOKOTOYHOE OKOHTYPMBAHME M PACIO3HABAHKME 00PA30B BHIABJIEHHBIX HEOMHOPOAHOCTEIL;

HAaJEXHOE NAPAHTHPOBAHUE OXHOPOTHOCTH M TEOJIOMMUECKON OecnepcneKTHBHOCTH.

RADIO WAVE METHODS AS A TOOL FOR SOLVING GEOLOGICAL
AND GEOENGINEERING PROBLEMS

A.D.Petrovsky, V.N.Mamayev, V.K.Tomilin, A.T.Bondarenko, A.A.Grachev, S.S.Kevorkyants, V.Yu.Abramov
(TsNIGRI, Roscomnedra, Moscow, Russia)

Radio wave methods (RWM) of borehole and mining geophysical surveying involve operating
frequency range extending from tens of kHz to tens of MHz. These techniques turn out to be
of highest efficiency when used in prospecting, evaluation and exploration of solid mineral
deposits, since these former feature the deepest geometric-physical resolution. In recent years,
the techniques developed were and still are intensively tested for application in geoengineering.
Several generations of equipment put into production have provided for comprehensive
experimental and service testing of the potentialities of the radiogeoexploration system as a tool
for detailed characterization of the space between boreholes and mines and around them.

As of now, radiogeoexploration is based on methodology, theory, engineering and technologies
thoroughly elaborated in petrophysical, physical and physico-mathematical respect. Its
recommendations have gained innumerable corroborations from further drilling and mining.

All the aforesaid suggests recommending to-date radiogeoexploration as the most efficient
tool for solving geological and geoengineering problems such as:

mapping and high-precision (up to tens of cm) correlation of layered-anisotropic geological
and geoengineering sections;

high-resolution (up to units of meters) location of inhomogeneities and inclusions in the
section;

precision delineation and pattern recognition for inhomogeneties revealed;

reliable attestation of homogeneous and geologically promiseless areas as such.



M30TOIIbl OKPY2KAIOILEN CPEABI KAK CPEJNCTBO U3YYEHMUSI
KAPCTUGHUKAIIMA KAPBOHATHBIX ITOPOI

B.A.ITonsxos (BCET'MHIED Pockomuenpa, Mocksa, Poccus)

JIro60i KapBOHATHBIA KapcT MOXET ObITh MpPEACTAB/IEH KAK MPOLECC PACTBOPEHMs KapOoHATCo-
AEpXAMMX FOPHBIX NOPoJ (M3BECTHIKOB, AOJIOMUTOB U [p.) TOX BO3ACUCTBMEM yTOJbHOM KHUC/IOTHE
M TOC/ELYIOUIEr0 BHIHOCA PACTBOPEHHBIX KOMIOHCHTOB M3 MAacCUBa MOPOJA, @ 3TO 03HAYACT, 4TO
M30TONBI yIJIEPOAA PACTBOPEHHOM KapOOHATHOM (ha3bl SIBJASIOTCS BEChMAa HMH(OPMATHBHBIMU
uHaMKaTopamu 3toro nponecca. Bo BCETMHIEO 6bin mpenioxeH MeTon OLEHKH MHTeHCu(m-
Kauun (CKopocTu) KapOOHATHOIO Kapera, KOTOpbiil Obul onpo6oBaH M yCOBEPIICHCTBOBAH NpH
UcCAenoBaHusX B psge Kapcrosbix paiionos (Kpoim, Kaskas, Mockoscku#t permon, Cpemnsisa
Bosnra). Jnas >sto# unenm 6w BBeAeH HMHAEKC HHTeHcHuuHKanmmm Kapcra
N =M[({ +63C/18%,,) 1/7, tne M — monHoe conepXaHue pacTBOPEHHOTO KapboHATa B BOAE,
OBC(%,) — conepxanme cTabuibHOro usorona yriaepoga *C B nespTa-BeNMUYMHAX B MOA3EMHBIX
BOJAX, T — CpenHee BpeMs NpeObiBaHMS TOX3EMHBIX BOJ B JAHHOM MAcCHMBE, M3MEPEHHOE,
HaNpuMep, [0 TPUTHIO WK paguoyriepony. Crenyer mpw 5ToM 3aMETHTb, uTO ecad N>1, 10
KapPCTOBBIH NPOLECC MMEET MECTO M Hao60poT. UToObl OLIEHUTH U CPAaBHUTH Bapuauun N-mHIEKCA
B NpOCTpPAaHCTBE (x) # BpemeHm (i), mcmombayercd BeawdmHa [(X,1) = Ny(x,1) /Npgy, e I —
HOMEp TOYKH OnpoGoBaHMs C KoopAuMHaramu X u t, a N, — HauGosbiiee u3 HaOMONEHHBIX
sHauerni N. Onenka N-MHEEKCA MOXET ObITh TAKXE MPOBEAEHA NPH MOMONIM OTHOLICHUS
AKTHBHOCTEHM YETHHIX H30TONOB ypaHa (y,=2%U/?8U) u pagoH-paguMeBOro OTHOLICHUS
(y =22Rn /2Ra). B srom cayuae uunekc xapcrudukanuma N = a(My, /y), e a — HEKOTOpHIH
HOPMHPOBOUYHBIA MHOXHTE/Ib, XapAKTEPHBIH /IS NAHHOIO pernoHa. [lo/iroBpeMeHHBIC KIMMATH-
YEeCKHE W3MEHCHWs B NPENEiaX YETBEPTHUYHONO MEPUOAA, BbHI3BIBAIOMIAE 3aMEP3aHUEC-TASTHUE
KapOOHATHBIX MAcCHBOB, MOTYT KaK PE3yJbTAT BHI3BATh pa3pymieHue KapOOHATHOTO MAacCHBA.
[ToMyEMO 3TOro, B XOAE TasiHMS TOBEPXHOCTHBIX JIbAOB OCBOOOXHAETCS 6GOJBINOE KOMUYECTBO
yAbTpanpecHoy Boabi, HachieHHoi CO,, uTO NPMBOAKMT K AKTUBHOMY Pa3pyLICHMIO KapOOHATHBIX
HOPOA. DTO TAKKE MOXET ObiTh OLIEHEHO MO MPERIOXEHHOM MeToauke, COBEPLUICHHO OUEBUMIHO,
YTO NPEAIOKEHHBIA METO BEChbMA IMPOCTO MOXET OBITh NPUMEHCH M K W3YYCHUIO TEXHOTNCHHOIO
Kapcra.

THE ENVIRONMENTAL ISOTOPE METHOD FOR STUDYING OF THE
CARBONATE ROCKS KARSTIFICATION

V.A.Polyakov (VSEGINGEO, Roscomnedra, Moscow, Russia)

The arbitrary carbonate karst can be represented as a process of dissolution of carbon-containing
rocks (limestones, dolomites, etc.) under action of carbon acid and the following outcome of
dissolved components from a rock body. It means that carbon isotopes appear to be the most
informative indicators of this process. In VSEGINGEO, a method of evaluating the carbonate
rock karst intensification (velocity) has been proposed, developed and tested within a number
of karst regions (Crimea, Caucasus, Moscow and Middle Volga). For this aim, a karst
intensification index N is introduced as N = M([(1 +63C /18%,,) 1/t where M is TDIC, 813C
is a delta-value of the stable carbon isotope content measured in %,, in ground water, is the
mean residence time of the ground water determined, for instance, by tritium or radiocarbon.
It should be noted that if N> 1, then a karst process occurs and vice versa. In order to estimate
and compare variations of the N-index in space (x) and (1), we introduce the following value:
[(x,1) = Ni(x,1) / N where I is the number of some sampling points with the coordinate x and
t, and N, is the highest N value observed. An evaluation of the N-index can be implemented
with the help of the uranium isotope activity ratio (y; =2*U /2*®U) and the radon /radium ratio
(y =2Rn/?%Ra). In the case, the N-index can be given as: N =a(My,/y) where a is a
normalizing factor which is characteristic of a given region. Long-term climatic variations within
the Quaternary period caused freezing / melting of the carbonate massifs and, as a result, they
(massifs) could be desiroyed. Besides, during melting of a surface ice layer, a great amount of
the ultra-fresh waters saturated by CO, were actively dissolving these destroyed carbonate rocks.
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YJIEKTPOMATHUTHBIE METOAbI TEO®U3UKH B TEOMHKEHEPUU
" 3K0J1I0rnn

B.W.Iarunukuit, C.T.Topnees, A.E.AGpamuyk, B.I0.A6pamos (IIHUI'PU PockomHenpa, Mocksa, Poccus)

Il'eounxenepusie mpo6aeMbl M 337aUM, KAK IIPABUJIO, CBY3aHEI C COCTOSHHEM BEPXHEM 4acTu
TE0IOrMYECKOM cpefbl. C IMOMOMIBIO SIEKTPOMATHHTHBIX METONOB TeOMU3NKY MOXHO d(PEKTUB-
HO, OBICTPO ¥ C MaJIBIMH 3aTpaTamMu: 00CIENOBATh W KAPTUPOBATH TUIOMAIKY TION CTPOUTETBCTBO
TMPOMBINIJICHHBIX M TPAXIAHCKMX COOPYXEHUU, a3pOAPOMOB, IUVIOTHMH M T.I. A9 BBHISBJICHUS
BOZAOHACBINICHHBIX HEYCTOMYUBEIX TPYHTOB, KAPCTOBBIX IIOJIOCTEN, 30H TPEMIMHOBATOCTH, YUaCT-
KOB KOHCOJIMOYPOBAHHBIX TOPOJ, ONPENCICHUS MOIMHOCTHM PHIXJIBIX OTJIOXEHWH M COCTOSHUS
HOAbYHAAMEHTHBIX OCHOBAHMIA; 06C/ICAOBATH TEPPUTOPHH, TIPETHASHAYCHHBIC /I 3aXOPOHEHUS
OBITOBBIX ¥ IPOMBIILIEHHBIX OTXOOB, C LE/TbI0 BHISBJICHAS 1 TIPOCJICXKUBAHNS BO3MOXHBIX 30H
3arps3HCHUS, YTEUCK U CTOKOB; OMPEAE/NITh ONOJ3HEONACHHE YYaCTKA M MPOBOJUTH MOHUTOPHHT
COCTOSTHUS OIIOJI3HEH; BBIBISTH CKPHITHE HAPYIIEHAS M YTEUKH B IIOTHHAX, JaMOaX, BOLOBOAAX;
00HAPYXXHBATh W MPOCTEXHMBATH TON3EMHBIC HHXECHEPHBIE KOMMYHHKALMK, KAOETbHEIE CETH,
Tpy6ONpPOBOBI; 0GCIENOBATH OTBAIEI FOPHONOOHBAIONIMX H METAJULy PIHUECKHX MPennpuaTii ¢
II€JIBIO BHISBJICHUS B HUX BTOPMYHOIO METAJUIA, a TAKXE MPOBOOUTh MOMCKM PA3IHUHBIX BUIOB
NO/3CMHBIX 3aXOPOHCHUIL; ONPEAENATh «dJIEKTPOMATHUTHOE 3aTPSI3HCHWE» TEPPUTOPHI IOPOM-
CKHX arJioMepanuu.

Brimenepeuncnennsie 3agaun pemaioTcs ¢ HoMompko pazpaboranusix B LITHUTPU 3JIEKTPO-
MATHUTHBIX TEXHOJOTHH U anmnaparty psl CAEAYIOIUMHA METOAAMM: H3MepeHHﬁ KOMIIOHCHT JJICK-
TPOMATrHUTHOTO TIOJISI CBEPXIJIMHHOBOJHOBLIX YHOAJIEHHBIX PATUOCTAHUMNA B AUANA30HE UYACTOT
16—21 k'l 1 3/1€KTPOMATHATHOIO 10/ MPOMBINLTEHHOM YACTOTH OT PA3/IHYHBIX TIPOMBIILIEH-
HBIX MCTOYHHMKOB; PAaJNOBOJHOBOTO 30HAMPOBAHMS B METAarepLOBOM [JUANA30HE W3/IyUCHHUS;
YACTOTHBIX JJICKTPOMATHUTHBIX 30HIMPOBAHUI B IIOJIE 3a3EMJICHHOIO Kabeas KOHEUHOH JUIMHEL C
YACTOTHBIM AMATIA30HOM OT MEPBHIX I'EpI A0 JECATKOB KHIOTEPL; MEXCKBAXUHHBIM PaArOIpOC-
BCUMBAHHEM.

ELECTROMAGNETIC GEOPHYSICAL TECHNIQUES IN
GEOENGINEERING AND ECOLOGY

V.LPyatnitsky, S.G.Gordeyev, A.Ye.Abramchuk, V.Yu.Abramov (TsNIGRI, Roscomnedra, Moscow, Russia)

Geoengineering problems and challenges are, as a rule, dealing with the characteristics of upper
zones of geoenvironment. Electromagnetic geophysical techniques allow for highly efficient, time
and cost-effective:

surveying and mapping of areas for industrial and civil building, airdromes,dams etc. so as
to reveal water-saturated mobile grounds, karstic cavities, fractured zones, areas of consolidated
rocks, determination of thickness of unconsolidated deposits and condition of sub-basement
floors;

surveying of territories intended for disposal of civil and industrial waste so as to reveal and
trace possible contamination,leakage and discharge zones;

marking out landslide-hazardous zones and performing the monitoring of landslide state and
situation;revealing failures and leakages in dams and water supply systems;

location and tracing of underground engineering links, cable net lines, pipelines;

examination of waste heaps at mining and metallurgical works so as to reveal.secondary metal
reserves therein, and searching for diversified underground disposals and burials;

determination of «electromagnetic contamination» of urban agglomeration territories.

All the problems listed above are solved through the use of EM technologies and equipment
elaborated in Central Research Institute of Geological Prospecting for Base and Precious Metals
— TSNIGRI(Moscow,Russia) through the use of specific techniques for measurement of EM
field components from distant ULF radio stations in 16—21kHz frequency band and industrial-
frequency EM field from different industrial sources, the techniques of radio wave sounding in
MHz frequency band, frequency EM sounding in a field of ground-connected finite-length cable
in frequency range from first units of Hz to tens of kHz, interborehole radio shadow technique.
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SKOJIOTNMYECKHE ITOCIAENACTBUSA 3AKPBITHUA YTOJIBHBIX IIIAXT

b.B.Cymupuos, A.U.Jpimua, E.T.ITepumkora, A.B.Moxos (BHUT'PUyromms, Pockomuenpa, Pocros-ua-Jlony, Poccus)

IMosbimenne skoHOMUUYECKOH 3(dexTHBHOCTH Yro/ibHOM npoMblIIeHHOCTH Poccuu tpeGyer
3aKPHITUS HENMEPCNEKTUBHBIX, 0COOEHHO yObiTOUnbIX maxT. [IpoBeneHHbIE HCCAEAOBAHNS TO3BO-
JISIIOT TMPEAOaaraTh, YTO MaccoBast JIMKBUAALMS MAXT OYAET COMPOBOXAATHCS PA3HOOOPA3HBIMA,
B TOM UKCJIE BECbMA ONACHBIMH 3KOJIOMMUECKUMHU NOC/IeACTBUIMH. K TAKUM NOCTIEACTBUIM IPEXIe
BCETO OTHOCATCS TONTOIUICHUE W 3a001auMBaHWE TEPPUTOPUA BCJICACTBMC BOCCTAHOBJICHUS
YPOBHS NOA3EMHBIX BOJ, NOBHIICHUE MMHEPAIN3ALUN M arpeCCUBHCCTH MOA3EMHBIX BOMA, B TOM
YHCJIE MCTIOMIb3YEMBIX /ISl BOZOCHAOXEHMS HACEICHHS, HAKOMJIEHNE W NHTCHCHBHBIC IIPOPBIBBI B
MOBEPXHOCTHBIE 3[JaHKS M COOPYXKEHHMS METaHa, PaguOAKTUBHBIX IMAHALMH C MX JOUYCPHUMH
HPOAYKTaMHM, 00ECKUCIOPOKEHHOTO «MEPTBOIO BO3AYyXa», 3arpssHeHne atMocdepsl, MOa3eMHBIX
M MOBEPXHOCTHBIX BOJ, MOYBEHHOIO MOKPOBA TOKCHUHBIMH BEILECTBAMM M3 OCTaBJIsSEMEIX «0Oec-
XO3HBIMM» TEPPUKOHOB, ULIAMOXPAHUJIUII, APYIMX CKOMJIEHUI OTXOMOB NOOHIUM W MepepadboTKu
yrag. C npobJieMoil 3aKPHITAS MIAXT TECHO CBA3aHbI BOMPOCHI YTUJIN3ALWHA OTXOAOB yraeno6si-
BAIOWIEr0 M NepepabarbiBalOMIero MPOU3BOACTBA IS CKOPEHMIICH JIMKBUAALMM IKOJIOTHYECKH
BPERHBIX OTBaJbHBIX Macc. B uucturyre BHUT'PUyronp pazpaGoraHa METOAOIOTHS MPOrHO3M-
POBAHUS HKOJOTHUECKHX OCICKHECHHI M 060CHOBAHNS 3(PPEKTUBHBIX MPHPOTCOXPAHHBIX MEPOII-
pusiTHi. B xauecTBe HAYUHBIX OCHOBAHHM NMPOrHO3MPOBAHYS ¥ BEITCKAIOIIMX U3 HETO MPAKTHUECKUX
PEKOMEHIALMI MCTIO/Ib3YIOTCS 3aKOHOMEPHOCTH BO3HHKHOBCHHS TCXHOrEHHBIX, TEOMEXAHUYECKUX,
TH(POrE€OIOTMUECKHA X, TCOXHMHUYECKHMX, TA30r€0JOTMUYECKIX M IPYTHX ITPOLECCOB U SBJICHUN, a TAKXKE
COBPEMCHHBIE METOJBI TUAPOrCOJIOTHUECKUX, TEOXMMHUYECKAX M XPYTHX IMPOTHO30B M pAacyETOB,
PagMAIMOHHO ONacHbie (PAKTOPBl, WHXEHEPHO-TEOJIOMMYECKHE W APYTHe CBOWCTBA YIVIEW M MOPOX,
pE3yJIBTATE M3YUYCHUS TEXHOJOTUYCCKUX CBOMCTB OTXONOB M OLEHKHM HMX DECypCOB B KauecTBE
TEXHOTeHHOro Chipbsi. Haubonee adpekTrBHBIE TIPUPONOOXPAHHBIE MEPONPUATHS — MOHWTOPHHI
TAIPOTEQUIOTMUECKOTO PeXyMa MOA3EMHBIX BOM, a4 TAKXKE 3arpsA3HEHUs MPUIIOBEPXHOCTHOM aTMooheps!
B 30HEC BJIMSIHMS 3aKPBIBAEMBIX LIAXT, YCTPOUCTBO JPEHAXHBIX COOPY>KEHMI AJIS IIAXTHOIO BO3AYXa U
PYIHHYHBIX BOJ.

ECOLOGIAL CONSEQUENCES OF CLOSURES OF COAL MINES

B.V.Smirnov, A.I.LDymna, E.T.Pershikova, A.V.Mokhov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Raise of economical effectiveness of coal industry of Russia reguires closure of unpromising, especially
unprofitable mines. The research carried out allows to suppose that mass-scale closure of the mines will
be accompanied by various, including very hazardous ecological consequences. To such consequences
first of all attribute flowage and swamping of territories owing to the recovery of ground water levels,
rise of mineralisation and corrosiveness of ground waters, including those utilised for the purposes of
water supply for population, accumulation and intensive inrushes of methane, radioactive emanations
with their daughter products, deoxygenated «dead air» into surface buildings and constructions, pollution
of the atmosphere, ground and surface waters, soil, by toxic substances from left «<ownerless» dumps,
slurry depositories, other waste accumulations from extraction and treatment. With the problem of
mine closure closely linked are questions of utilisation of wastes of coal extraction and treating
practice for the most sooner elimination of ecologically harmful dump masses. In VNIGRIugol
there has been developed a methodology of predicting ecological complications and substantiating
effective nature-protection measures. As a scientific base of forecasting and following from this
practical recommendations are used the regularities of origin of the technogenous,
geomechanical, hydrogeological, geochemical, gas-geological and other processes and
phenomena, and also the modern methods of hydrogeological, geochemical and other forecasting
and calculations. The most effective nature-protection measures are the monitoring of hydrogeological
regime of ground waters and also of pollution of near-ground atmosphere in the zone of influence of
closed mines, arrangement of the drainage constructions for mine air and waters.
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POJIb 9KOJIOTIO-UHZKEHEPHO-TEOJIOTUYECKOI'O
KAPTOTPA®UPOBAHUA B ONEHKE U3MEHEHMUA
T'EOJIOTNMYECKOHU CPEBI

I1.B.lapes, U.M.Ilpinuna, JI.H.Kysbsmuna (BCETUHIEO Pockomuenpa, Mockea, Poccus)

OKO0JIOrO-HHXEHEPHO-TeoIornueckoe  kaprorpaduposanre (3MK) — onHo M3 HanpasieHuUM
PErMOHAIBHBIX Fe0JIOMHYECKNX pafoT, CBA3AHHOE C MCCAEIOBAHHEM HHXEHEPHO-TEOJOTHYECKHX
KOMIIOHEHTOB reosioruueckou cpenst (I'C) u ycraHoB/IeHHEM 3aKOHOMEPHOCTEN uX (POPMUPOBAHMS
B €CTECTBEHHBIX WM HApyHICHHBIX yCaoBHSX. Kaprorpadmpyemsie 5KO0r0-WHXEHEPHO-TE€0 0T -
YECKUE YCIOBHS ONPEAEASIOTCH 3HAYNTEAbHBIM KOJIMYECTBOM mokKasaresneil. OCHOBHBIMUA U3 HHUX
ABJISIOTCH: COCTAB M XaPAaKTEP CTPYKTYPHBIX CBSI3€M TOPHBIX TIOPOL, OMPEACAIIONAX UX TTPOUHOCTD
it yCTOﬁqHBOCTB K TEXHOICHHBIM HArpys3kam, COCTOSSHHME TOPHBIX nopog — YBIAXHCHHOCTh WIH
00BOTHEHHOCTD, TEIIOOOECIICUEHHOCTD, ONPEAEISIONAE X CBOWCTBA, PACUJICHEHHOCTh MOpQO-
FEHETHYECKUX THTIOB pesbeda (nanamadra); riyOuHa ypoBHS NOA3EMHBIX BOI, MX dArPECCUBHOCTD
U KODPPO3MIHOCTb; PA3BUTUE SHAOTEHHBIX TEONOTMUECKUX TPOIECCOB M CBA3aHHAS C HUMM
ceicMHUYecKas aKTUBHOCTH; PA3BUTHE M MHTEHCHBHOCTH HK30TEHHBIX TEOJOMMUECKHX IIPOIECCOB
(ATTD. OpHo¥ n3 3anayu IBASETCS YCTAHOBJIECHUE BAMSHAS TEXHOTEHHBIX KOMILIEKCOB (CHCTEM)
00bEKTOB HA CTEIEHb M3MEHEHMS MEPEUMCICHHBIX BhIIIE OCHOBHBIX MHXXEHEPHO-TEOJOTHYECKUAX
nokasarener ['C. [1posiBieHne mx BO3AEHCTBUSA BBIPAXEHO B BHAEC: CTATUYECKUX, JUHAMMYECKIX
M TEIJIOBBIX HArpy30K, MHOroo0pasus THIOB, BHAOB M ()OPM 3arpsA3HEHUIA, YBJIAXHCHHS,
o6BonHEHNS, OCYLIEHN, APEHUPOBAHUS TOPHKIX nopox 1 aAp. DMK momxHO 0Tpaxarsh pe3yabTaThl
TEXHOTCHHO-TEOJIOTHUECKHX B3amMomercTBui, nmpoucxonamux B I'C, Koropble ONpeneasiT co-
BPEMCHHBIC IDKOJIOTO-UHXECHCPHO-TCOJIOINUYECCKUE YCAOBHS M BBIPDAXCHBI B d)OpMPIpOBaHI/II/I TEXHO-
TeHHBIX JAHAMA(DTOR; 3arpa3HEHNH TIOYBOTPYHTOB; 3arPS3HEHUN HOHHBIX OCAJAKOB; M3MEHEHUHU
CBOJMCTB I'PYHTOB; (hOPMHPOBAHUYM TEXHOIEHHBIX I'PYHTOB;, W3MEHEHWH ATPECCMBHOCTH M KOPPO-
3MUHOCTH MOA3eMHBIX Box; aktupuaauuu J3IT] u mpossieHUM HOBHIX; yCHIEHWH OaJUTbHOCTH
3eMJIeTPSICEHUN U Ap.

THE ROLE OF ECOLOGY-ENGINEERING-GEOLOGICAL MAPPING IN
THE ASSESSMENT OF CHANGES IN THE GEOLOGICAL
ENVIRONMENT

P.V.Tsarev, I.M.Tsypina, L.N.Kuzmina (YSEGINGEO, Roscomnedra, Moscow, Russia)

Ecology-engineering-geological mapping (EEM) is one of the directions of regional geological
works, that deals with the study of engineering-geological components of the geological
environment (GE) and the determination of regularities in their formation under natural and
disturbed conditions. The mapped ecologo-engineering-geological conditions are determined by
a considerable number of parameters. Basic among them are: composition and type of structural
links of rocks, controlling the strength and stability of the latter to anthropogenic loads, state
of rocks — moisture or water content, heat supply that determine their properties; dissection
of morphogenetic types of relief (landscape); depths of ground-water table, aggressivity and
corrosion of ground-water; development of endogenic geological processes and the related seismic
activity; development and intensity of exogenic geological processes (EGP). One of the objectives
of EEM is to establish the influence of technogenic complexes (systems) of objects on the degree
of changes in the above-listed basic engineering-geological parameters of GE. This influence is
manifested as: static, dynamic and thermal loads, variety of types, kinds and forms of
contamination, wetting, watering, dewatering, drainage of rocks, etc. The EEM must reflect also
the results of technogenic-geological interactions occurring in GE, which determines the current
ecology-engineering-geological conditions and which are reflected in the formation of technogenic
landscapes; contamination of soils and grounds; contamination of bottom sediments; change in
soil properties; formation of technogenic grounds; change of aggressivity and corrosive ability
of ground water; activization of available and appearance of new exogenic geological processes;
an increase in intensity of earthquakes, etc.
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TUAPOIEOJIOTUYECKAA M 3KOJIOTHYECKASA POJIb 30HBI
ADPAIIMUN B APUJIHBIX U TYMUIOHBIX OBJIACTAX

B.H.Yy6apoe (BCETMHI'EQ Pockomuenpa, Mocksa, Poccus)

B okoreonorun usyuenune 30HbI a3panuu HEOOXOAMMO A1 OXPaHbI MOJA3EMHBIX BOX OT HCTOLICHUS,
3arpA3HEHMS, a 3EME/Ib OT NEPEOCYMICHUS M NEPCYBAAXHEHUS, [[/19 9KOreoJOrHYECKHX OLEHOK
Y TPOTHO30B MOCTPOEHB! 3ABUCUMOCTH WHOWITEAIMOHHONO IHTAHUS OT MOIIHOCTH M JTHTOJIOTH~
YECKOro COCTaBa MOPOA 30HBI A9palMy, THNA JAHAWAPTA W FOJOBOM HOPMBI aTMOCHEPHBIX
ocanxoB. [Ipy uccenOBaHUM ITyCTHIHD ¥ OJYMYCTHHD JOMYCKAETCS PSR TPAAULMOHHBIX OMIMGOK:
HEPEOLICHNBAETCA POJIb (PU3UUECKOTO HCNAPEHHS, HE YUMTHIBACTCS POJb AECYKIUH, HEJOOEHM-
BACTCSI POJib MPOLECCA WH(PUILTPAIMOHHOTO MUTaHus. Hamm MHOroneTHHME MCCIenoBaHMs Mmyc-
ThIHb U HOJIyHyCThIHb TIMO3BOJIFIOT CAEJIATh CJIeI(y}OIIH/Ie BbIBOADBI: I/IH(bI/IJIpraLU/IOHHOC IIUTAHUC
cocraasger 3020 MM /rog M 00yC/IOBIMBAET 3HAUMTENbHBIE CKOIJIEHUS TPECHBIX BOX — JIMH3
HPECHBIX BOA; B 3aPOCIIMX MECKAX M Ha BOAOPA3eJax IJIMHUACTHIX IJIATO IMTAHUE, KAK TIPABHJIO,
OTCYTCTBYET, M (DOPMHUPYIOTCS BEJUKOMENHBIE YCAOBUSA A1 3AIUTH MOA3EMHBIX BOX OT MCTOLIE-
HUSI, 3aCOIEHUS M 3arpA3HCHHS; PU MOLIHOCTH 30HBI aJPALMH MEHEE 3 M BO3MOXKEH IPOLECC
(pu3MUECKOro NCHIAPEHNUS C YPOBHS MPYHTOBBIX BOJ, MPHBOASIIMN K MX 3aCOJCHUIO HA COMTOHYAKAX
1 cebxax; Ha yuyacTKaX COCPEJOTOUEHHOTO CTOKA YCJOBHMS OJaronmpHsSTHB LIS CYIIECTBEHHOTO
HONOJIHCHUY 3aT1aCOB NMPECHbIX BOA. MHduibTpanuonnoe nutanue 11l TyMUAHBIX 30H COCTABIACT
asis eponeiickod yactw Poccuu 30—400 mm /ron. YcnoBust 3amuIneHHOCTH TOA3EMHBIX BOXI
30ECh 3HAUNTEJIBHO XyXE, UEM B APHIHBIX U MOJTyapuaHBIX 061acTsax. 30HA aspalMy paccMat-
PHMBAETCS KaK yCJOBHO KMOEPHETHYECKAsi CAMOPETYIMPYIOMASCS WM YIpaBAseMas YeJOBEKOM
YCTOMUMBAS TeOCUCTEMA.

HYDROGEOLOGICAL AND ECOGEOLOGICAL ROLE OF THE
UNSATURATED ZONE IN ARID AND HUMID AREAS

V.N.Chubarov (VSEGINGEOQO, Roscomnedra, Moscow, Russia)

The study of the unsaturated zone is required in ecogeology for protection of ground water
against depletion and contamination, protection of lands against overdewatering and overwetting.
The relationships of infiltration recharge on thickness and lithological composition of rocks in
the unsaturated zone, landscape type and annual rate of precipitation are constructed for
ecogeological estimations and predictions. While studying deserts and semi-deserts, some
traditional errors are made, i.e. the role of physical evaporation is overestimated, desuction is
ignored, and the role of infiltration recharge process is underestimated. Our multi-year
investigations of deserts and semi-deserts enable us to make the following conclusions: infiltration
recharge is equal to 3—20 mm /year and causes considerable accumulations of fresh water —
lenses of fresh water; in overgrown sands and at watersheds of clayey plateaux, no recharge
occurs, as a rule, causing the formation of favourable conditions for protection of ground water
against depletion, salination and pollution; in case when the thickness of the unsaturated zone
is less than 3 m, the process of physical evaporation from shallow ground-water surface is
possible, leading to its salination in alkali soils and salt-marshes; the areas of concentrated
run-off have favourable conditions for essential replenishment of fresh water reserves; infiltration
recharge in humid zones of the European part of Russia is 30 to 400 mm / year. The protecting
conditions of ground water are much worse there than in arid and semi-arid areas. The
unsaturated zone is considered as a conventionally cybernetic self- or man-regulated stable
geosystem.
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OCHOBHBIE HATIPABJIEHUSA U IMPOBJIEMBI 3KOJIOTHMYECKOM
TrEO®PU3INKU

H.H.Ilapananos, B.H.Yy6apos, H.H.I'opsunos (BCETMHIEO Pockomuenpa, Mocksa, Poccust)

B Hacrosimee Bpems OBICTPO pa3BUBAETCS HOBAS BETBb FeO(U3NKH — IKOJIOrHUYECKAs reopusuxa
(okoreomnsuka). B szamaum skoreopmsMKyd BXOOUT M3YYCHHE €CTECTBEHHBIX M WMCKYCCTBEHHO
BO30YXAEHHBIX reoU3nUecKux MOJIEH: CPEACTB U3MEPEHHS MAPAMETPOB IeOIOTHUECKOH CPEHH!,
MMEIOIIUX 9KOJIOTMYECKYIO 3HAYMMOCTh; (DaKTOPOB, BHI3BIBAIOIINX M3MEHCHHE MapaMETpOB reo-
JIOTHYECKOM Cpeasl U (POPMHUPYIOIMUX HOBYK) TEOJOr0-3KOJOTHUECKYIO OOCTAHOBKY; (hakTOpOB,
OXa3LBAIOLIMX HEMOCPEACTBEHHOE BO3ACUCTBUE HA UYeI0BeKa U OWMOTY B LesioM. 3agauu nepsoi
rPYNNB M CHOCOOBI MX pPELIEHHS B MPHHLUIE CXOMHBI C TEMH, KOTOPHIC MIPUCYIIN THAPOTEO0/I0TH-
YECKOM W WMHXeHepHou reodwmsmke. 3amaud BTOPOH M TPEThEd TPYNII SBJISIOTCS BO MHOTHX
aCIEeKTaX HOBBIMH, d METONBl MX PEUICHWS HAXOMATCS JWIIb B CTaauM cTaHoBiacHus. Jns
pa3paGoTKy BOIPOCOB TEOPHH M TEXHOJOrHH 5KOreoU3WKH MPEAIaracTCs OMUPATBCS HA PAX
NPAHIUOOB: CTPYKTYPHO-MEPAPXAUCCKUN, KUOCPHETHUECKUH, PUHINII CPABHCHNKS BPEMCH pe-
JIAKCAIIMH JKOTEOCHCTEM, MH(POPMALMOHHO-TEPMOIMHAMUYECKUH, TIPUHIUI «CIIYCKOBOTO KpPHOU-
Ka», MNPHHIAIE BPEMEHHONW M TNPOCTPAHCTBEHHOW NPUPOXHBIX aHajorwii. Ilo mcrouHmMKam
(opMupoBaHKS YCTOMUMBOCTH SKOTCOCHCTEMbI MOAPA3NECAIIOTCS HA TPU OCHOBHBIC THUIA: PaBHO-
BECHAS, IMHAMUYECKAS ¥ AHTPONIOreHHad. [[19 pemeHnd MPaKTHYECKUX 3a0ay BBOAITCH OHSTHS:
SKOTreOMposBACHNE, IKOTEOMECTOPOXACHHE, SKOreo(Pr3nUecKoe MeCTOPOXKICHUE, a TaKXKe IKOore-
OJIOTMUECKHME 3aMacChl, PECYPCH M HKCIUTyaTalUoHHbIe 3anacel. OrpoMHYIO posik B dKoreodhusuke
WTPAIOT PEXHUMHBIE (MOHMTOPUHT) HAOMIONEHHMA 33 M3MEHEHMEM reodU3MUSCKUX TOJEH, Ie0sio-
TO-3KOJIOTHYECKOM 00CTaHOBKH. BaxHelieli npo6ieMoii CTAHOBUTCS OPraHM3anys MOHUTOPHHTA
reopu3MUECKMX I0JICH KAK COCTABHOM YAaCTH MOHMTOPHUHIA IEOJIOTHUECKON CPEXbI.

BASIC DIRECTIONS AND PROBLEMS OF ENVIRONMENTAL
GEOPHYSICS

N.N.Sharapanov, V.N.Chubarov, N.N.Goryainov (VSEGINGEO, Roscomnedra, Moscow, Russia)

At the present time, a new branch of geophysics is being progressed — environmental geophysics
(or ecogeophysics). The objectives of ecogeophysics include the study of natural and artificially
excited geophysical fields: measuring means for parameters of the geological environment, that
have an environmental importance; factors causing a change in the parameters of the geological
environment and forming a new geoenvironmental situation; factors having a direct influence
on a man and biota as a whole. The objectives of the first group and the techniques for solving
them are in principle similar to those used in hydrogeological and engineering geophysics. The
objectives of the second and third groups are, in many aspects, new, and the methods for their
solution are only in the phase of development. The following principles are suggested to be
based on while working out the theory and technologies of ecogeophysics: structural-hierarchy;
cybernetics; principle of comparing relaxation times of ecosystems; information-
thermodynamics; principle of a «triggers; principles of temporal and spatial natural analogies.
By the sources of forming the stability of these systems, three basic types are distinguished:
equilibrium, dynamic and anthropogenic. The following concepts are introduced for solution of
practical tasks: ecogeomanifestation, ecogeodeposit, ecogeophysical deposit, ecogeological
reserves, resources and exploitable reserves. Of a great role in ecogeophysics are stationary
(monitoring) observations of changes in the geophysical fields and geologo-environmental
situation. That is why the most important problem becomes the arrangement of geophysical
fields monitoring as a component of the geoenvironmental monitoring.
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NHP®OPMAITMOHHO-ITIPOTHOCTUYECKASI CUCTEMA OITACHBIX
9K30I'EHHBIX IEOQJIOTUYECKHUX ITPOLECCOB POCCHUU

A.M.Illexo (BCETMHI'EO PockomHenpa, Mocksa, Poccus)

Bo BCGpOCCHﬁCKOM HAY4YHO-UCC/ICA0BATCABCKOM HHCTUTYTEC THAPOTCOJIOTHH M HH)KCHGPHOﬁ reo-
noruu (BCET'MHI'EO) paspaborana mH(OpMAamuOHHO-MPOTHOCTHUYECKAS CHCTEMA OMACHBIX K-
30T¢HHBIX reojsormueckux mnpomeccoB (IITI). 3ra cucrema mpeacrasasger coOOM KOMILIEKC
CBA3AHHBIX MEXAY coboi pabor mo cbopy, o6paboTKe, aHAIM3y, HAKOILICHWIO, XPAHCHUIO K
Beigaun uHbopMauun o6 OI'TT u dakTopax, Mx 06yCHOBIMBAIOMNX, 4 TAKXE IO COCTABJICHUIO
PasJMYHOr0 pofa MPOTHO30B MX MPOSIBJICHMS M OLCHKHM ONACHOCTM M PHCKA OT 3TMX IpPOLLECCOB.
Hndopmaumonno-nporaocriyeckas cucrema OI'TI sBiseTcd OCHOBHON HEOTHEMJIEMOH YacThIO
Tlocynapcrsennoro mouuropusra SI'TI, koTopsiit BXoAUT B cucTeMy 1'0CYyIapCTBEEHOIO MOHHTO-
puHra reosiornueckoi cpensl. Ilocaemamii gBasercs ogHOM U3 6a30BbHIX OCHOB ExnHO#M rocymap-
CTBEHHOM CHCTEMBI IKOJIOTMYECKOro MoHmTopunra Poccum. MHgpopManmonHO-IPoraocTHyYecKas
cucTeMa BKJIIO4YaeT GaHK AaHHBIX, OJIOK MPOrpaMMHO-MATEMATHUECKOTO O0ECIICUeHUS M IOCTO-
SHHO KeUcTByIomue Mogean. CucreMa co3gaercs Ha yeThpex MaCTaGHbIX YPOBHSIX: 00BEKTHOM,
JIOKAJbHOM, DPETMOHAIBHOM K (pemepanbHOM. BaXXHBIM MOMEHTOM B CO3AaHMKM MHMDOPMAITHOHHO-
TIPOTHOCTHYECKMX CHCTEM SIBJISETCS BBIAEJCHUE YUETHHIX M HAOGMIOMATENbHBIX 00BEKTOB. Ilox
YUYETHBIMH OOBEKTaMM TOHMMAIOTCS OIHOPOMHBIE UACTH TEOJIOTHUECKOH Cpedbl, KOTOPHIE B
3aBMCHAMOCTH OT YPOBHSI CHCTEMBI XapaKTEPH3YIOTCS OAWHAKOBHIM MEXAHM3MOM DPa3BUTHS IPO-
Iecca Wi OMHOPOXHOCTHIO TEOJOTHYECKOTO CTPOCHHU ST MUIH OTIPEHECICHHBIMI COCTABOM M PEXHMOM
6picTponamensomuxcs akropos. HabmonaTenpHsni 06beKT — 5T0 YACTh YYETHOrO OOBEKTA,
rae TPOBONSTCS HAOIIONEHNS 33 PEXMMOM PAa3BUTHS SK30TEHHBIX IE0JOTMUECKHX mporeccos. Ha
COBPEMEHHOM 3TaIle pa3paboTKy HpPoGIeMbl IPEACTABIIETCS IEAECO00PAZHBIM BBIICINTD YSTHIPE
HCPAPXUUECKUE EAMHUIBI YYETHHIX OOBEKTOB, KOTOPHIE COOTBETCTBYIOT UETHIPEM YDPOBHSM
locymapcreennoro mosmtopuara JIT1.

INFORMATION-PROGNOSTIC SYSTEM OF HAZARDOUS EXOGENIC
GEOLOGICAL PROCESSES IN RUSSIA

A.I.Sheko (VSEGINGEOQ, Roscomnedra, Moscow, Russia)

The All-Russian Research Institute for Hydrogeology and Engineering Geology (VSEGINGEO)
has worked out an information-prognostic system for hazardous exogenic geological processes
(EGP). This system includes a complex of interrelated works on collection, processing, analysis,
accumulation, storage and providing of the information about EGPs and the factors that
determine them, as well as on the compilation of different predictions of EGP manifestations
and estimation of hazard and risk of these processes. The information-prognostic system of
exogenic geological processes is the basic component of the State EGP Monitoring which is
included into the system of the State Geoenvironmental Monitoring. The latter is one of the
basic grounds of the Unified State Environmental Monitoring System of Russia. The information-
prognostic system includes a data bank a block of software and mathematical support and
constantly functioning models. The system is created on four scale levels: objects, local, regional
and federal. An important moment in the creation of information-prognostic systems is to define
registration and observation objects. Under registration objects one should understand the
homogeneous parts of the geological environment, which are characterized, depending on the
level of the system, by similar mechanism of process development, or by homogeneity of
geological structure or certain composition and regime of rapidly varying factors. An observation
object presents a part of a registration object, where the observations are being carried out over
the regime of exogenic geological processes evolution. At the present-day phase of the problem
development, it seems expedient to distinguish four hierarchial units of registration objects,
which correspond to the four levels of the State EGP Monitoring.
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PECYPCHI ITOA3EMHBIX BOI POCCUHM U NX 3KOJTOTUMIECKOE
COCTOSAHME

A.A Ilnak, M.A. Xopaukainen, B.J.Ipopsenckuit, B.M.Jlykbarumxos, JI.D JIykeaHunkosa, B.U.CoGones
(BCETMHI'EO Pockomuenpa, Mocksa, Poccus)

Poccua xapakTepusyercsi OTHOCHTEIBHO HU3KMM YPOBHEM HCMOJb30OBAHUS TNON3EMHBIX BOL
(ucrosib3yercda s BogocHaOxenuda toabko 10,3 kM3 /ro0), XOTd MX MOTEHIMAIBHBIE PECYPCH
BEChMa 3HAUMTE/bHB M cOCTaBASIOT 0K0J0 320 xm3/rom. Beimenes psn pervionos (CesepHbiii
Kasxas, Cpensee u Huxnee IToposxbe, tor 3amaguoi Culupu), rie ucnoib30BaHUE MOA3EMHBIX
BOM 3aTPYHHEHO MO0 M3-3a OTCYTCTBHUS MX B AOCTATOUHOM KOJIMUECTBE, JMOO M3-3a HECOOTBET-
CTBHS KauecTBa IOA3EMHBIX BOX CyuiecTByiomuM HopmaMm, Mccnemopammsmn BCEIMHIEO
BBIIE/ICH PAX MPUPOSHBIX MAXPOTCOXUMHUUECKUX TTPOBUHIMM, XapaKTEPU3YIONMIMXCS MOBBIICHHBI-
MU KOHIEHTPAUXSMHA B IOO3EMHBIX BOAAX CTpOHIMs, Oopa, ceneHa, (propa, xesie3a, Mapranua
U apyrux djeMedToB. [Ipu BOmOOTOOpE IMOA3EMHBIX BOX MPHYMHAMHM YXYIUICHUS MX KAuecTBa
SIBASIOTCA: HAPYUIEHUE E€CTECTBEHHOW TUIPOXMMUYECKOW 30HANBHOCTHM; HAJMYUE B MOPOOAx
MHUHEPAJIOB, SBJSIOMKUXCA NCTOUHUKAMH MOCTYIJICHUS HOPMHDYEMEIX 2JCMEHTORB; 3arPI3HCHUC
OKpy3KaloWmeH Cpefbl; HAPYIICHHE TEOXMMMYECKOTO PABHOBECHS B CHCTEME BOAa—IOpPOAA, CBSi-
3aHHOE C TEXHOIEHHBIM BO3JAEHCTBMEM HA OKPYXAWINYK cpeny. IIporHoaMpoBaHHe cCOCTABA,
KauecTBa M CONEPKaHus HOPMHPYEMbIX 2JIEMEHTOB OCYIIECTBASIETCS C MOMOIIBI) KOMIIBIOTEPHBIX
pacueToB MHUTPALMOHHBIX (JOPM W CTEMEHW HACHIIICHUS DPACTBOPOB HA OCHOBE TIPOTPAMM,
paspa6orarneix B0 BCETMHIEO. Ha Goabiiein yactu Teppuropun Poccum cutyaums ¢ Bofgo-
CHA0XEHMEM 34 CUET MOA3EMHBIX BOH ABJAETCH 61arono/Iy4Hol, HO B PAAC MECT MO BIMSHHUEM
TEXHOFCHHOrO BO3ACHCTBHS TON3EMHBIC BOABI 3arpsA3HMIOTCS, B TOM YHC/IE PAgUOHYKJIUAAMH
BesiencTeue apapuu Ha YepnoOwuibekoit ASC. [JocTOBEPHBIN MPOrHO3 KAYECTBA MOA3EMHBIX BOJ
BO3MOXEH TOJIbKO MpH CO3NAHMM M (PYHKIMOHMPOBAHMH CHCTEMBI WX MOHHTOPHHTA.

GROUNDWATER RESOURCES OF RUSSIA AND THEIR
ENVIRONMENTAL STATE

A.A.Shpak, M.A Khordikainen, V.D.Grodzensky, V.M.Lukiyanchikov, L.G.Lukiyanchikova, V.I.Sobolev
(VSEGINGEO, Roscomnedra, Moscow, Russia)

Russia is characterized by relatively low use of groundwater (only 10.3 km?/ year are used for
water supply), though potential resources of it are rather high and equal to about 320 km’ / year.
A few regions are mentioned (North Caucasus, Central and Lower Volga River areas, South of
West Siberia) where the use of groundwater faces difficulties due to either not enough amount
of it or inadequacy of its quality to the existing standards. The investigations carried out by
VSEGINGEOQ have established a number of natural hydrogeochemical provinces where the
groundwater has increased concentrations of strontium, boron, selenium, fluorine, iron,
manganese and other elements. The deterioration in the quality of groundwater with its
withdrawal occurs for the following reasons: disturbance of natural hydrochemical zonality;
availability of minerals in rocks making them sources for incoming controlled elements;
contamination of the environment; disturbance of geochemical equilibrium in the water-soil
system, caused by an anthropogenic impact upon the environment. The prediction of composition,
quality and content of controlled elements in groundwater is made with the aim of computerized
calculations of migration forms and the degree of solution saturation using the programs worked
out in VSEGINGEQ. On the major territory of Russia the situation with water supply using
groundwater is favourable. However, there are areas where groundwater is contaminated under
the influence of anthropogenic impact, including the contamination by radionuclides from the
Chernobyl NPP accident. The reliable prediction of quality of groundwater is possible only in
case of creation and operation of a monitoring system.
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CTPYKTYPA JIMTOC®EPHI U I'N'TYBUHHBIE ITPOIECCHI
STRUCTURE OF THE LITHOSPHERE AND DEEP
PROCESSES

JUHAMMKA JIMTOC®EPBI U TEKTOHUYECKAA ITPUPOIA
CEMCMOAKTHBHBIX 30H APKTHKHA

I'.IT.Aserucos (BHWUMokeaureonorusi, Pockomuenpa, Cankr-IlerepGypr, Poccus)

Pudrorennsiit CpeauaHO-APKTHUSCKHIT TIOSC 3EMIETPICEHMM COCTOMT M3 OTACIBHBIX COUICHSIO-
IIUXCSL CETMEHTOB TPEX THIOB, KAX/IOMY W3 KOTOPbIX CBOMCTBEHHHBI OTJIHMUHUTEIBHBIE CEHCMOJIO-
ruueckue ocobeHHocTH. B cayuae mopudToBoit cpembl, 61M3KOM K OOQHOPOMHOM M M3OTPOIHOM,
OPHMCHTHPOBKA MJIOCKOCTH PA3PbIBA B OCHOBHOM 3aBHCUT OT OPUECHTHPOBKH MPHUJIOXCHHBIX CHJI —
xpe6tei MoHa u Takkesns € TEKTOHMYECKMMHW PEXMMAMHM HOPMajbHbBIX cOpocoB. B cayuae
CYIIECTBOBAHMS HOCIPEINHIOBOM OCAa0/JICHHOW 30HB B 3aBHCHMOCTH OT €€ OPHUEHTMPOBKH
BO3MOXHBI IBa BapuaHTta: aHasord xpebra KHunosuua ¢ coueTaHMeM DPEXMMOB HOPMAJIHHOIO
c6poca M CABHIOBOTO M 30HBI TPAHC(HOPMHBIX PA3JIOMOB CO CABUTOBBIM PEXMMOM.

Ha mensde mopsa Jlanressix egunas rpanuna Espasumiickoit u CeBepo-AMEpPUKAHCKON TUTAT
nperepnesaer paspoiB. UMeEOTCH ABa «C/EMBIX» OTPE3Ka: OOMH B BOCTOYHOM TOJIOBHHE IeJjbda,
ABASIOMIMACS 3aBEPIUICHUEM OKCAHUUYECKOM UYacTH IpaHMLBl, APYTOd B 3aNafHOH, SBJISIOLUUCS
3aBEPIICHNEM KOHTMHEHTAJBHOM UyacT rpanuiisl. GopMUPOBAHKE 31ECh SANHOM TPAHMIIBI MOXET
WATH TIO BYM CIICHAPUAM M NPUBECTH MO0 K 00pasosanuio JIanTeBCKOM MHKDPOILIMTH, JnG0 K
BO3HUKHOBEHHIO CUCTEMBI TPAHC(OPMHBIX paszsiomoB Tuna IInuidepreHckoi.

denBOCKAHTNS, KOHTHHCHTAIBHBIC OKpanHbl EBpasuniickoro cy66acceiina u Hopexcko-I'pen-
JlaHackoro Gacceitna, paiton Kananckoro Apkruueckoro, Cepepras Ansicka u Cepepo-Boctounas
Erpasus gasasiorcsa cefiuac 30HAMU BHYTPHIUTMTHOM CEHCMHUYHOCTH, MPOCTPAHCTBEHHO HE CBI-
3aHHBIMM C IJ100aJbHBIMU CEMCMUYECKMMH TIOSCAMH.

Csoeobpasme mposBICHNS CEACMUYHOCTH B MpPEAE]axX BHYTPUIUIMTHBIX 30H — DE3YJIbTAT
MHTETPATBHOIO BO3ACUCTBHUS HECKOIBKMX CEHCMOreHHBIX (haKTOpPOB HA HEOTHOPOXHYIO JUTOCHE-
py. ©QOHOBBIM, PETHOHAJILHO ACHCTBYIOIIMM CEHCMOTCHHBIM (DAKTOPOM, SBJSETCA Ppas3psaaka
HAaNpSDKEHUN, TeHEPUPYEMBIX B OTMXKAWIIMX MEXTIIMTHHIX 30HaxX. CeiicMoreHHoe AeiicTBIE 3TOro
(haxTopa, IpOSIB/ISIOMErOCd, B MEPBYI Ouepeab, B OCNAGMEHHBIX 30HAX, ycHauBaeTcs mudde-
PEHIMPOBAHHBIMY BEPTUKATBHBIMUA TEKTOHUUCCKUMHM ABHXEHUIMU. POJIb IISIMON30CTATHYECKMX
ABMXECHKH M HArpy3KH aHOMaJbHO MOIIHBIX OCAMOUYHBIX TOJIL BTOPOCTEIICHHA.

DYNAMICS OF THE LITHOSPHERE AHD TECTONIC NATURE OF THE
ARCTIC ZONES OF SEISMIC ACTIVITY

G.P.Avetisov (VNIlokeangeologya, Roscomnedra, St.Petersburg, Russia)

The riftogenic Mid-Arctic belt of earthquakes consists of segments of three types. Each of them
is characterized by distinctive seismological features. Orientation of the fault plane in
quasi-homogeneous and quasi-isotropic pre-rift medium is mainly controlled by the orientation
of forces applied. Analogues are the Mona and Gakkel ridges with tectonic normal-fault regime:
Dependent on its orientation, two variants are possible: analogues — the Knipovich Ridge where
the normal-fault and strike-slip-fault regimes are combined and zones of transform faults with
the strike-slip-fault regime.

The single boundary between the Eurasian and North-American plates faults at the Laptev
Shelf to form two «blind» segments. In the eastern half of the shelf, one of these segments
terminates the oceanic part of the boundary, and the second one, in the western part, terminates
the continental part of the boundary. The single boundary may be formed here according to
two scenarios and may lead to formation of either the Laptev microplate or transform fault
system like the Spitsbergen one.

Fennoscandia, the continental margins of the Eurasian Sub-Basin and Norwegian-Greenland
Basin, the area of the Canadian Arctic Archipelago, Neorth Alaska and North-East Eurasia
arezones of intra-plate seismicity spatially connected with none of the seismic belts.

The peculiarity of seismicity within intra-plate zones is the result of integral effect produced
by several seismogenic factors on the heterogeneous lithosphere. The discharge of stresses
generated in nearby intra-plate zones is the background and regional seismogenic factor. The
scismogcenic cffect produced by this factor is manifested primarily in weakened zones and
amplified by differentiated vertical tectonic movements. Glacio-isostatic movements and loads
of abnormaﬁy thick sedimentary strata play the secondary role.
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HEKOTOPBLIE OCOBEHHOCTH ITTYBUHHOI'Q CTPOEHUA U
YIJIEHOCHBIE CTPYKTYPbI HEHTPAJIBHOU CUBUPU

B.C.Buixanopos, 0.9.Yepuenko (BHUT'PUyrons Pockomuenpa, Pocros-ua-Jouny, Poccus)

Ocob6eHHOCTh TTyGMHHONO CTPOEHMS HOXHOH YaCTH paloHa — HAJMYne TPEX KpyHHEHIIMX
acreHonuH3 (Anrapo-Tynrycckoii, Bummoiickoit u Casuno-Baiikanbckoit). IlepwiM aBym Ha
TIOBEPXHOCTH COOTBETCTBYIOT OMHOMMEHHBIE OCANOUHO-BY/IKAHOreHHbie Gacceinnl, a Caguo-Baii-
KaJbCKOM — OpOoreHHas ckjagauyaras o6.acte. Adrapo-TyHrycckuit u Bumoiickmit Gacceiimst
pacnanaorcs Ha Oosiee JIOKAJbHBIC CHHEK/M3H M AHTEKJM3b, KOTOPHE B OGIIMX ueprax
COBMAAAIOT ¢ IPAHUIIAMHK ACTEHOCHEPHBIX MOIBEMOB KPOB/JIH MAHTHHHOIO IPOBOASMIETO CJIOY 110
ngornnce 100 kM mam ero MakcumaabHOro nporn6anms no msorunce 300 kM. TyHrycckumit
yronbHbI#A facceifH oTBeuaeT 3HauyMTEbHOU uactH Aurapo-Tynrycckoi, a Jlenckuit — Buoii-
ckod acteHosmmH3aM. [Ipu stOoM A paccMATPUBAEMOM TEPPUTOPMM XAPAKTEPHO CIOXHOE
MO3aMYHOE, PENKO IPOCTOE CTPOCHHE MNOBEPXHOCTH MOX0, NpencTaBAcHHOE YepeJoBaHUEM
JIOKQIBHBIX MOJOXHUTEAbHEX (MeHee 39 KM) u orpunareabHex (fosee 42 KM) aHOMAIuWi
saneranmsa. B pesysbraTe reoqMHAMHUYECKOr0 PazBUTUs aCTEHOCHEPHOro oS (POPMHUPOBAIKCH
PETHOHA/IPHBIC M JIOKAJIBHBIE CTPYKTYDPbi, KOTOPHE B CBOEM DA3BHTHH MPOXOAM/IM AKTHBHYIO M
[IaCCHBHYIO cTagny. bacceiHbl Naseo30MCcKOro 0caako- 1 TOpOHAKOIICHUS, IBASSCH EHTPAb-
HBIMH YaCTSIMHU aCTEHOC(EPHBIX CTPYKTYP, 06pa3oBasnch Ha AKTMBHOIM CTaAMU U COTTPOBOXIATHCDH
npen-, KOH- W MOCTCEAMMEHTAMOHHOM MAarMaTHUYeCKOU MEATEIbHOCTHIO U TOBHIIIEHHBIM PETHO-
HAJbHBIM M KOHTAKTOBBHIM MeTaMopdusmMoM yrieit. Me3o-KaiHO30MCKOE HAKOMIEHUE OCAAKOB U
Topda B TAKMX CTPYKTYypax INPOMCXOOM/IO HA TNACCHBHOM CTAAMU MX DPA3BUTHS B JIOKAJbHBIX
facceiiHaX M XapaKTEpU30BAJIOCh OTCYTCTBMEM CHMH- M NOCTCEIMMEHTALMOHHOIO MArMATH3MA U
Kakoro-au6o Meramopdusma.

SOME PECULIARITIES OF DEEP-LAID COMPOSITION AND
COAL-BEARING STRUCTURES OF CENTRAL SYBERIA

V.S.Bykadorov, Yu.Ya.Chernenko (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The main feature of deep-laid structure of Southern part of the region at the level of upper
mantle is presence of three largest asthenolenses (Angara-Tunguska, Vilui and Sayany-Baikal).
To the two first on the surface correspond sedimentary-volcanic basins of the same names, and
to Sayany-Baikal one — the orogenic folded region. The Angara-Tunguska and Vilui basins
are subdivided into more local syneclises an anteclises which in main features coincide with
boundaries of asthenosperic uplifts of the roof of the mantle conductive layer along the isohypse
of 100 km or of its maximal depression of 300 km. The Tunguska coal basin (CB) corresponds
to the significant part of the Angara-Tunguska and Lena CB to the Vilui asthenolenses. Moreover,
throughout all the territory in consideration, a complicated, mosaic, seldom simple structure of
Moho surface is characteristic, represented by an alternation of local positive (less than 39 km)
and negative (more than 42 km) anomalies of its position. As the result of the geodynamic
development of the asthenospheric layer the regional and local asthenospheric structures which
have passed in their development the active and passive stages. The basins of Paleozoic sediments
and peat accumulation, being the central parts of the asthenospheric structures, were formed at
active stage of their evolution and were accompanied by pre-, con-, and postsedimentary
magmatic activities and increased regional and contact metamorphism of coals. Meso-Cenosoic
sediments and peat accumulation in such structures went on at passive stage of their evolution
in local basins and was characterised by absence of con- and postsedimentary metamorphism
of Cenozoic and most part of Mesozoic coals.
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MO3THEME3030/CKUE-KAMHO30MCKUE PUGTOBBIE CUCTEMBI
LEHTPAJIBHOI YACTH BOCTOYHOM A3UU

A.C.Bosnbckuit (BCETEU Pockomuenpa, Caukr-IletepOypr, Poccus)

LlenrpanpHo-A3uaTcKas pudTOBas CHCTEMA BKJIKOYACT MPEPHIBUCTHIC MPOTSKEHHBIE PUGDTOBbBIE
3086l — Cesepo-CraHorywo, Ilpencranoeywo, [apwuranra-Xunrauckyio, l[3unun-JluHbIOAHD-
cky1o, CeBepo-1IMHIMHCKYIO 1 QMaroHAIbHO (C CEBEPO-BOCTOUHON OPUEHTHPOBKOM) PACHIO/IOXKEH-
HBIE TI0 OTHOLIEHWIO K HHMM JIOKaJbHbE pudToBRE 30HB baiikanbckas, DBapra, ®DoHbBEH.
BocrouHo-A3uatckas pudToBas CHCTEMA B OKPAMHHO-KOHTHHEHTAJIbHOM 00JIaCTH BKJIIOUAET
YEeTKO BhIpaxeHHbie mporsxkenHbie (6onee 3000 kM) pudropbic 3oHH — DBoxaii-Oxorckyro
(K,—Q) u Hunmono-Tatapckyo (N,—Q), cocrosmme u3 HENPEPHIBHO PACTIONIOXEHHBIX Tpade-
HOB, CONMPOBOXAA€MbIX JUHEHHO BHTAHYTHME (10 400 kM) 06a3aybTOBEIME IoJsIMU. Bo BHYTpH-
KOHTMHEHTAIbHONU O0JIACTM B COCTAB BXOAMT OTpaHMUYcHHAd mo mporsekeHHoctd (1400 xm)
Cynnonp-3eiickas pudToBas 30HA, HE CONPOBOXAAacMas 0asa/JbTOBBIMM IIOJSIMH K HMEKOMAS
ABYXbAPYCHOE CTPOEHME C BEPXHMM sApycoM B ¢opme cuuekm3. O6ummu uyepraMu pudToBBIX
30H 00EHX CHCTEM SBJISIOTCA TOHMXEHHAs MOLIHOCTH Kophl (mo 28 kM Ha dore 35—350 xm),
3HAUYMTEJbHAd MOIIHOCTb OCAfAKOB (MecTamu OoJiee 6 KM), Ha/MUKME 30H MOBBIICHHON 31EKTPO-
IPOBOTHOCTH B KOPE M MAHTHUM, MOBBIIEHHBIN TemioBoi norok (xo 100 mBr /M%) . OTMeuaerca
yBENMUUEHUE MOCAERHErO B pudhToBHIX 30HaX BoCcTOUHO-A3HATCKOM CHCTEMBI C 3amafga Ha BOCTOK.
MexasusM ¢opMupoBaHnsd PUGTOBEIX CHCTEM MOXET OBITh CBA3aH C OOPA30BAHUEM CJIOS
AHOMAJILHOM MAHTHHM W €r0 TIOXBEMOM B BHIE MAHTHHHBIX OMANMPOB, COMPOBOXKAABIIUM YBEIU~
yeHHE CKOPOCTH OOLIETO paciupenus 3eM/u ¢ No3aHero Me303o4. [1pu srom B LleHTpansHo-Asu-
aTcKoU pudTOBOM CHCTEME B YCIOBUAX 00mEro cxxarus aedopManus MUPOTHO OPUSHTHPOBAHHBIX
JIMH3 AHOMAJIbHOW MAHTHH BbI3BaJia JICBOCTOPOHHUE COABUTOBBIE HAMPSKEHUS B IIMPOTHBIX 30HAX
H COOTBETCTBYIOLIECEC JIOKAJIbHOEC PACTAXECHUE B CEBECPO-BOCTOUHBIX TPCIINHAX CKAJIBIBAHHUA MCXOY
HUMH, a B BOCTOUHO-A3HATCKON — B YCJIOBMIX PACTIXEHUS BAJOOOPA3HBIN MAHTUIHBIA AUAUD
ACMMMETPHYHO Pa3pacTascsd Ha BOCTOK, [JI¢ B OKPAMHHO-KOHTUHEHTAIBHOM 06,1aCTH 3TOT MPOIECe
COMPOBOXAAJICT MACCOBBIMU U3JMIHUAMHU 0a3a/JbTOB.

LATE MESOZOIC-CENOZOIC RIFT SYSTEMS IN THE CENTRAL PART
OF EAST-ASIA

A.S.Volsky (VSEGEI, Roscomnedra, St. Petersburg, Russia)

The Central Asiatic rift system includes extended rift zones North Stanovaya, Pred-Stanovaya,
Dariganga-Khingan, Jining-Linyan, North-Jinliing and other zones: local Baikal, Barga and
Fenwel rift zones are placed obliquely relative to them. In the marginal-continental region the
East Asiatic rift system includes two distinct extended (for more than 3,000 km) rift zones,
Bokhai-Okhotsk (K,—Q) and Nippon-Tatarsky (N;—Q), consisting of continuous grabens,
accompanied by linear elongated (to 400 km) basaltic fields. In the midland region the system
includes limited Songnen-Zeya rift zone (1,400 km) which is not accompanied by basaltic fields
and possesses two-stage structure with the upper stage in a form of syneclises. Lower crustal
thickness (to 28 km against the background of 35 to 50 km), considerable thickness of sediments
(locally more than 6 km), occurrence of zones of higher electric conductivity in the crust and
the mantle, higher heat flow (to 100 megawatt/m? are common features for rift zones of both
systems. Increase in the heat flow is recorded in the rift zones of the East Asiatic system in the
west-east direction. Mechanism of formation of the rift systems is probably associated with
generation of a layer of the anomalous mantle and its rise as mantle diapir folds which
accompanied an increase in the velocity of general expansion of the Earth from the Late Mesozoic.
In the Central Asiatic rift system, the deformation of lenses of the anomalous mantle oriented
latitudinally under conditions of general compression caused leftside shift stresses in the
latitudinal zones and relative local extension in north-east shear fractures between them, and
in the East Asiatic system under conditions of extension and arch-like mantle diapir fold grew
asymmetrically eastward where in the marginal-continental region this process was accompanied
by mass basaltic flows.
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ITYBMHHOE CTPOEHUE CEBEPHOI EBPA3UU B CEYEHUMU
I'EOTPABEPCA <TPAHUT»

C.H.Kauwry6un, B.JM.JTemukos, 5.M.Anewun, B.M.Puifasika, B.5.Cokonos, A.B.Prifasxa, T.M.Xucmatynun
(Ypasreonkom Pockomuenpa, Exatepun6ypr, Poccus)

Teotpasepc I knacca Ypenroit—B.Typa—Kpusoii Por (CPAHUT) coenuager YETHIPE CBEPXIIIY-
6okme CKBaXMHBI Ha Teppuropuu Gemero Coserckoro Coroaa, Oypaimuecs B MPUHIIUIIHAIBHO
pasauuHbIX reonormueckux crpykrypax Ceseproii Espasuu: KpuBopoxckyio (Ha YKpaumHCKOM
mute), Hoo-EnxoBckyo (8 Boaro-Ypanbckoit uactu Bocrouno-Eponeiickoii mratdopmbl),
Ypambckyio (B LEHTPANbHOW 4YacT YpaabCKOM CKIAMYATON CHCTEMbI) M TromeHckyo (#a
cesepo-pocroke 3ananHo-Cubupckoi mumtsl). IIporskensocts reorpasepca 3600 kM, mupura
nosiockt uccnenosanmi 100 xm. Ha reorpasepce BoinmonHen KoMmimekc reodu3HUecKUX U reoXu-
MWYECKUX HMCCICAOBAHUA: CEHCMOMETpHA (METOHAMH OTPAaXKEHHBIX M TPEJOMJICHHBIX BOJIH),
DJIEKTPOMETpHSl (METONAMU ECTECTBEHHOTO J/IEKTPUYECKONO MOAS M MATHUTOTE/LTYPUUECKUX
30HMPOBAHUI), PA3HOBBICOTHBIC A3POMATHHTHHIC HAGMIONEHMS, TeJIMOMETPHYECKAs ChEMKa,
FEOXMMUYCCKUE MCCIENOBAHKMS MO (POpPMAM HAXOXIAEHHS 3JEMEHTOB, HCCACTOBAHMS AHOMAJIMI
TPaBHTAIMOHHOIO WOJIS, TEMJIOBOIO MOTOKA, 000OIIEHH! PE3yAbTATHl BHICOKOTOUHBIX TEOAe3nue-
CKUX M3MEPCHUH, NETPODU3NUECKIE U NATEOMATHITHBIE NAHHBIE, PE3YIbTATH ACIIU(PUPOBAHIS
KOCMMUYECKHX CHUMKOB. Takum 06pa3oM, nosyueH u co6pan oSMuMpHBIA MATEPHA, XapaKTepu-
3YIOIIMI 3EMHYI0 KOPY ¥ BEPXHIOI MAHTHIO 10 ONHOMY U3 MHTEPECHEHIIIX MepeceucHuit BHYTpPM
EBp0a3uaTckoro KOHTMHEHTA. Pe3y/qbTaThl KOMIUIEKCHOM MHTEDHpPETALMH BCEH COBOKYNHOCTH
AaHHBIX TIO3BOJIA/IM YCTAHOBMTH DS HOBHIX OCOOCHHOCTEH IyGMHHOrO CTPOEHUS PETMOHA W
HPEAIOKHUTD BO3MOXHKEIE MOIEIM €70 TEKTOHMUECKOrO M IEOJIOTMYECKOTO PAa3BUTHSL.

DEEP STRUCTURE OF NORTHERN EURASIA BY THE «GRANITE»
TRANSECT DATA

S.N.Kashubin, V.I.Leshchikov, B.M.Alyoshin, V.M.Rybalka, V.B.Sokolov, A.V.Rybalka, T.M.Khismatulin
(UralGeolCom, Roscomnedra, Ekaterinburg, Russia)

First-class transect Urengoi-V.Tura-Krivoi Rog (GRANITE) connects four deep drillholes on
the territory of the former Soviet Union, that have been drilled in the principally different
geological structures of northern Eurasia: Krivorozhskaya Deep drillhole (on the Ukranian
shield), Novo-Yelkhovskaya one (in the Volgo-Uralian part of the East-European platform),
Uralskaya one (in the central part of the Urals fold system), and Tyumenskaya one (in the
north-east of the West-Siberian plate). Length of the transect is 3600 km, width of the research
band is 100 km. All-round geophysical and geochemical researches have been carried out on
the transect: seismic (reflection and refraction) survey, electrical survey (self-potential and
magnetotelluric methods), aeromagnetic observations at different levels, heliometric survey,
geochemical investigations, investigations of the gravity field anomalies, heat flow; high-precision
geodesic measurements, petrophysical and paleomagnetic data, space images interpretation have
been generalized. Thus, abundant data have been collected characterizing the crust and the
upper mantle along one of the most interesting intersections of Eurasia. The results of the
combined interpretation of the total data set allow to identify a number of new features of the
deep structure of the region and to suggest possible models of its tectonic and geological
development.
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TEHETUYECKUE MEXAHU3MBbI JOKEMEPUIICKHX PH®TOB
BOCTOYHO-EBPOIIEMCKOMU IJIAT®OPMBI IO JAHHBIM
INIYBUHHOI'O KOPOBOI'O N3YYEHUA

C.J.LKoctouenko, A.B.Eropkun, JI.H.Conogunos, E.E.30n0108 (TEQH, PockomHuenpa, Mocksa, Poccust),
J.JI.Denopos (BHUUsapybexreosiorus)

Mesenckas pucdroBas mposunuug, Cpennepycckuit, Bammatickuii, ITauenMcKkuil aBJaKOT€HBI U
Ipukacnmiickas xenpeccus aBASOTCS pudeickuMu pudToBLIME daeMeHTaMi Bocrourno-Espo-
MEUCKOH T1aT(hOPMBI.

Mesenckas pudroBas npoBMHIMS COCTOMT M3 4-X pucroBbix 30H. I'y6uua rpaGenos 3—
4,5 xm. Ilogpem moBepxHocTH Moxoposmumua a0 30 kM. Ha6monaercs 6a3sudukanus HIKHER
4yacTU KOpH. BHyTpHKOpOBas MarmMaTH4yeCKas KaMmepa IMpPOrHO3UpPYETCs IO CKOPOCTHBIM U IUIOT-
HOCTHBIM IIapaMerpaM. PecturoBbie Marmatnueckue kommuiekcol (8,4 km/c; 3,4—3,45 r/cm®)
COXPAHHUJINCh HA MECTe «PU(TOBBIX MOAYHIEK», PuTOTEHES CBA3AH C PACTSXKEHUEM B HAIIpaBJIC-
HUU 33MAaJ-BOCTOK.

Cpennepycckuii aBJakoreH MMEET SLICTOBUAHYIO CTPYKTYpYy. ['ny6una dynnamenra 4,5—5,0
KM, moBepxHOCTH Moxopopuunua 40—42 xm. ['paBuMaruuTHbBIE AHOMAIMH U YBEJIMUYEHHBIC HA
0,1—0,3 xm/c CKOPOCTH B KOHCOJMAMPOBAHHON KOPE OTPAaXalOT MArMATMYECKUE BHEIPCHHS.
@opMupoBaHHE ABJIAKOT€HA CONMPOBOXAANOCH PACTSKEHHEM KOpPHI C CEBEpA HA IOT U CABHIOM K
3anany MeHHOCKAHAUUCKOTO CErMEHTA.

Bannaiickuit pudr umeer rmy6uny dysnamenra 3—3,5 km. INogbem rparuns Moxoposuunua
no 38—40 kM Habmonaercs B 50—70 kM K 1ory. B KOope npociexeHsl HaKJIOHHBIE CEACMIUECKUE
rpanuibl. TIpeamonaraercs cMeleHne 3eMHOM KOPHI K 0Ty MO 30HE AETAUMEHTA.

ITauenmckuit aBnakoreH uMeer rrybuHy pudroBoil nonmHbl 10 4,5 kM. ITogbeM TpaHHIBI
Moxoposuumnya orcyTcTByeT. B ceBepHO# o6sacti pudpTa yCTaHOBAEHO MOTPYXEHHE KpPOBJIM
MaHTHU 10 45—47 km. Ilpeanonaraercs cMmeueHHe 3eMHOM KOPH K BOCTOKY BIOJb KOPOBOTO
AETauyMeHTA.

IIpukacnuitckuii pupT — MHTEHCHBHAS CNIPEMHIOBAs CTPYKTYpa. AMILTHTYAa pueicKux
pudpToB 3—5 xm. nybuna nosepxaoct Moxoposuunua 30—32 kM. YTOHEHHE KOpH H ee
0asrduKanus oTPaxkaoT pUQPTOBHIT MEXAHUIM.

GENETIC MECHANISMS OF THE PRECAMBRIAN EAST-EUROPEAN
PLATFORM RIFTS BASED ON DEEP CRUSTAL STUDIES

S.L.Kostyuchenko, A.V.Egorkin, L.N.Solodilov, E.E Zolotov (GEON Centre Roscomnedra Moscow, Russia),
D.L.Fedorov (VNIIzarubezhgeologia)

The Mezen Rift Province, the Middle-Russian, the Valday and the Pachelma aulacogens, and
the Caspian Depression are the Riphean rift elements within the East-European Platform.

The Mezen Rift Province comprises 4 rift zones. The basement depth in grabens is 3—4,5
km, and the rise of Moho is up to 30 rm. The lower crust basification is obvious. An intracrustal
magmatic chamber is forecasted by the high velocity and density value. The restite magmatic
complexes with the velocities over 8,4 km /s and density of 3,4—3,45 g/cm? remain in the
places of «rift pillows». The East-West crustal extension accompanied the rifting.

The Middle-Russian aulacogen has an echelon architecture. The depth in rift valleys
approaches 4.5—35.0 km. The Moho depth is 40—42 km. The magnetic and gravity anomalies
and the increased by 0.1—0.3 km /s, compared to the adjacent regions, velocities in the
consolidated crust indicate the presence of basic rocks. Both North-South crustal extension and

Westward slips of the Fennoscandian lithospheric segment contributed to the evolution of the
aulacogen.

The Valday Rift has the basement depth of 3-—3.5 km. A local Moho rise is up to 38—40
km and it is seen at 50—70 km south of riftous valley. The inclined seismic boundaries are
available in the consolidated crust and a relatively slight southward displacement along a crustal
detachment is supposed.

The Pachelma rift has the depth of valley of 3—4.5 km. No rise in Moho is seen. In the
northern portion of the rift a mantle roof sinking down to 45—47 km is found.

Tht Caspian Rift is high intensity spreading structure. The Riphean riftous valley amplitude
is 3—5 km. The Moho is fixed at about 30—32 km. The strong thinning and basification of
the crust have happened.
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TEOMETPUKA CTPYKTYPHOM YIIOPAOOYEHHOCTH
JIMHEAMEHTHBIX 1 KOHIHEHTPUYECKUX CUCTEM NEJINMMOCTHU
JIUTOCOHEPBI

0.J1.Kyaueuos, B.B.Mypasses (BHUUreocucrem Pockomuenpa, Mocksa, Poccus)

OcHOBHBIE TeOfMHAMUYECKUE (PAKTOPH! MPOCTPAHCTBEHHON CTPYKTYpHU3aluu Jurocdepsl u GyH-
KIIMOHMPOBAHUS TCKTOHOTEHHBIX CUCTEM—ACAMMOCTH 3eMJIH ONIPECASIOTCS: OCECUMMETPUYHBIM
A9 TIAHETHL B LEJI0M, MTOCTOSIHHO ACHCTBYIOMUM POTAILMOHHBIM (DAKTOPOM; OUATOBBIMU IIPOIEC-
CaMH TMAPOCTATHYECCKON M TMAPOAMHAMUUECCKON KOMIICHCAIMHM IUIOTHOCTHHIX HEOXHOPOMHOCTEH
TeoCpenbl; MUKJIMUYECKUMHA W OCTPOHANPABACHHBIMM BO3JCHCTBUAMHA Ha 3EMITI0 KOCMOTEHHBIX
TIOJIEH.

IleoMeTpuka TMHEAMEHTHON CHUCTEMBI 3eMau (CHCTEMBE «GOBIIMX KPYyTrOB» HA LIAPE) OIpene-
sggercs nocrysnatoM A.IlyaHkape o TipeesbHOM CHMMETPHH OTKPHITBHIX TCOTUHAMHUCCKHX CHCTEM,
BBIPAXXEHHON CHMMETpHEH TeKCAarOHAJIBHOTO TUMA. B y3/1aX r€OCHHKIMHAJIBHON PEINeTKM JIMHEe-
AMCHTOB, MPUBS3AHHOW CBOMMH IIOJIOCAMH K MOJSPHBIM 00J1aCTIM TEOMAa, PacIo/IararTCs
SIUIECHTPH MYJIbTHPHHTOBBIX KOHIICHTPHYCCKUX CHCTEM ACJTMMOCTH Teocpeanl. Merpumueckme
TmapaMeTpsl MOCJETHNX HE 3aBUCAT OT (PU3MKO-MEXAHHUECKUX CBOMCTB CPEIbI M THIA TPOXYIM-
PYIOIIErO UX INIyOMHHOrO SHeproreHepupyromero ouara. OHU BKJIKOYAIOT JUCKPETHHIE 3HAUCHMS
pammycoB KOHIICHTPOB M YIVIOB PacXOXICHHS PagWaJbHBIX KOMIIOHEHTOB Kapkaca. Koaddumu-
GHTHl JUCKPETHOCTH S DPAJMYCOB CBA3aHB C UMCAAMM 7 W V2, A9 YIVIOB — 3HAUEHMS,
XapakTepHbie I/ TeKCaroHAJIbHOM pemierkd. Haxoggarca B craguu MCCIENOBAHUS TIAPAMETPHI
JVCKPETHOM CTPYKTYPH3aLMH pa3pe30B reOCpens.

PeanbHble re000BEKTH XapAKTEPU3YIOTCI MHOTO(AKTOPHOM U HOJHIMK/IMYECKON IBOTIONMUEN,
C/IOXHBIM CTPOCHHMEM, TIPERonpeneIeHHHMI (hPaKTaIbHOCThIO TEOCPEAbl U MHTEP(EPEHIIMOHHBIM
XAPaKTEPOM B3aMMOJEHUCTBHS CTPYKTYpOoopMHpPYIOLIMX reoguHaMuyeckux ouaros. M Tem He
MCHEE, BO MHOIMX CJIyYyasX Ie€HEpaJIbHBIC YEPTHl YNOPSAOUYECHHOCTH KOHKPETHBIX IEOCHCTEM U
re000BbEKTOB OTYET/IMBO MPOSABJASIOTCS. MeTpuueckne mapamMeTpsl UxX CTPYKTYyPH3AUMH CJIYXaT
OCHOBOM /It YCTAHOBJICHMSI HCM3BECTHBIX DAHEE KPUTCPHEB IPOTHO3a M TIOMCKOB IIOJIE3HBIX
MCKOMAEMBIX M HOBBIX OOBEKTMBHBIX [MOKA3aTeE/eH CCHCMMYCCKOM OMACHOCTH TEPPHTOPHUN.

GEOMETRICS OF THE STRUCTURAL ORDERING OF LINEAMENT
AND CONCENTRIC SYSTEMS OF THE LITHOSPHERE DIVISIBILITY

0O.L.Kuznetsov, V.V.Muraviev (VNIIgeosystem, Roscomnedra, Moscow, Russia)

Basic geodynamic factors controlling the spatial structure and operation of tectogenic division
systems of the Earth’s lithosphere are as follows the rotation effect which is axisymmetric for
a planet as a whole and has been permanently active, chamber-type processes of hydrostatic
and hydrodynamic compensation of density heterogeneities of the geomedium, cyclic and focused
impact of cosmogenic fields on the Earth.

The geometrics of the Earth lineament system (system of «large circles» over the globe) is
defined by the Poincare postulate assuming an extreme symmetry of open geoynamic systems
which is represented as a hexagonal symmetry type. In the nodes of the lineament geosynclinal
array matched with its poles to the polar regions of the geoid the epicenters of the multiring
concentric systems of the geomedium divisibility are located. Metric parameters of the latter do
not depend on physicomechanical properties of a medium and a type of producing deep-seated
power-generating center.These parameters include the discrete values of the concenter radii and
angular divergence of the framework radial components. The discrete coefficients of radii are
associated with the numbers 7 and v2, and those of angles are characteristic of a hexagonal
lattice. The study of the parameters of a discrete structure of the geomedium sections are in
progress.

Real geological objects are characterized by the multifactor and polycyclic evolution, and
complex structure which is predetermined by the geomedium fractals and interference character
of interaction between structure-forming geodynamic centers. Nevertheless, in many cases
general features of the ordering of particular geosystems and geoobjects are sharply defined.
Metric parameters of their structure serve as a basis for revealing new criteria in forecasting
and prospecting of mineral resources and new objective indication of seismically hazard areas.
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TEPMOMEXAHUWYECKUME MOIE/IMN KOHTUHEHTAJIBHBIX
ITTYBOKUX UCCIENJOBATE/NBCKHMX CKBAKHUH U TEOTPAHCEKT B
POCCHM HA OCHOBE JAHHBIX IO KOJIBCKOM CBEPXIJIYBOKOW
CKBAKUHE

10.U.Ky3ueuos (AQ HIII TEPC Pockomuenpa, Teeps, Poccusa), A.B.Kapakuu, B.b.Csanosa ('MH PAH)

HCCJ’[GI{OB&HHC TCOOAMHAMWKHN W CTPYKTYPbl J'II/ITOCd)Cpr H4 OCHOBE€ a4aHAJIM3a MAaTCpUuaIoB IIO
CBEpPXIIyOOKOMY OypEeHHMIO M TeOTPAHCEKTAM SBJASETCS BAKHBIM PasfesIoM (OyHOaAMEHTAJIbHBIX
HAyK O 3emJie KaK B TEOPETHUECKOM, TAK W B NPUKJIAJHOM OTHOLICHHSX. JTU HCCJIECAOBAHUS
0COGEHHO CYyIECTBEHHBI IS TOHMMAHMS MPOLEeccoB 00pa3oBaHusd HEMTH, rasa M DyTHBIX
MECTOPOXAECHHMI, SBOTIOLMN TEOTEPMATBHON DHEPIMH, MHTEPIPETALMH METPOJOIHUECKUX, €010~
TUUCCKHUX, TCOTCPMUUCCKUX KU FeOd)I/IBI/IqCCKI/IX AdHRHbBIX M HpOGJ'ICMI)I 3aXOPOHCHHUS PAOANOAKTUB-
HBIX OTXOJOB,

K macroamemy Bpemenn B Poccum npoGypensr riyGokue ¥ CBEPXITyOOKME CKBAXUHEL:
Koasckas CI-3 (12 261 m), Boporunosckas (5374 m), Vpansckas (4950 m), TeipHaysckas
(4001 M), Konbeuackaa (7057 m), Tumano-Tleuopckaa (6904 m), Tiomenckas (7500 m),
Ky6anckaa (4000 m), Tyitmasunckas (3845 m), Munaunbaesckasa (5099 m) n Hopoenxosckas-
20009 (5500 m). B Hactosmiee Bpems Oypenue mpoposkaercs Ha Hoeoenxosckoi-20009,
Ypanbckoit i TroMeHCKoM ckBaxxuHax. Kosbckas cBepxmiy6okas CKBaxkuHaA pa0OTAET B PEXXHUME
reosaGopaTopun ¥ rIyOMHHON 06CEPBATOPHH C LENbIO TPOBEACHUS A0JIOBPEMEHHHBIX TE€OI0OTIYE-
CKUX ¥ TeoPU3NUYECKNX MCCICIOBAHUH.

Usyuenne HanpsiXeHHO-AeHOPMHAPOBAHHOIO COCTOSIHUS, T€OTEPMHUUECKOTO U (hrongHoro pe-
XKUMOB JuTocepsl MO AAHHBIM [IyGOKOro OypeHns 3aHMMAET BaXKHOE MECTO CPEeRM ApYyTHX
reodmsnueckux wuccaenosanuit. CTpyKTypa KOpsl B OKpecTHOCTH KosbCKO#M cBepXrIyOoKoi
CKBAXUHBI XapAKTEPU3YETCSI HATHUMEM KOPOBBIX BOJTHOBOAOB — 30H NOBHIIECHHOM MOABUXHOCTH,
(h/TIOMAOHACHIIIEHHOCTH M POHMLAEMOCTH. BepTHKabHbie M3MEHEHHUS! TEIJIOBOTO MOTOKA 00bsIC-
HSIOTCS NMaJeOKAMMAaToM, uibrpauuein UIIOHIOB, TEIIOBHIMHA CBOMCTBAMU MOPOA, HANPSIXKEH-
HBIM COCTOSIHHEM, MpPEJbICTOPUEN MACCMBA TOPHBIX MOPOA M T.JA. B CBA3M €O CKa3aHHBIM ObLIH
MPOBEAEHBI MCCIENOBAHNS TEOTEPMHYECKOTO PEXKMMA C MTOMOIIBI0 NEOMEXaHUUECKUX MOICJIEH C
YYETOM FeOJlOI‘O-I‘quJI/ISI/I‘ICCKHX AAHHDBIX W MNOJYUCHA OLICHKA KaXAoro U3 YIIOMAHYTBIX BBIIIC
daxTopos aaa Koabcko# cBepxriayOoKOi CKBaXHHHL,

CONTINENTAL SCIENTIFIC DEEP DRILLING AND GEOTRANSECTS IN
RUSSIA AND THERMOMECHANICAL MODELLING ON THE BASE OF
THE KOLA SUPERDEEP BOREHOLE DATA

Yu.l.Kuznetsov (Joint-Stock Research Industrial Company GERS, Roscomnedra, Tver, Russia), A.V.Karakin, V.
B.Svalova (GIN, Russia)

Investigation of deep structure and geodynamic regimes of the lithosphere on the base of deep
drilling and geotransects are important for fundamental geosciences development and promotion
of the applied problems decision, especially understanding of processes of oil, gas and ore
generation, evaluation of geothermal energy, interpretation of petrological, geological,
geothermal and geophysical data, burial of radioactive waste.

At present time the next scientific deep and superdeep boreholes are drilled in Russia: Kola
SG-3 (12261 m), Vorotilov (5374 m), Ural (4950 m), Tyrnyauz (4001 m), Coiva (7057 m),
Tyman-Pechora (6904 m), Tumen (7500 m), Kuban (4000 m), Tujmazinskaya (3845 m),
Minnibaevskaya (5099 m), Novoyelkhovskaya 20009 (5500 m). The driiling is continuing now
in Novoyelkhovskaya 20009, Ural and Tumen wells. The Kola superdeep bore-hole works as
geolaboratory and deep observatory for long-term geological and geophysical investigations.

The investigations of stress state and geothermal and fluid regimes of the lithosphere on the
base of superdeep boreholes drilling take a very important place among different methods of
researches. The crust structure in the region of the Kola superdeep borehole is characterized
by existence of intracrustal waveguides — zones of increased mobility, substance fluidity and
higher permeability.Vertical variations of heat flow are explained by: paleoclimate, fluid
filtration, heat properties of rocks, stress state, history of evolution. Thermomechanical models
for hydrothermal regime investigations and geological-geophysical data interpretation are
constructed and analyzed for evaluation of every factor contribution on the base of the Kola
superdeep borehole.
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SJIEMEHTBI AHU3OTPOIIMHA I'EOJIOTUYECKOI'O ITPOCTPAHCTBA
KOHTUHEHTAJIbHOU KOPBI ITO PAZPE3Y KOJIbCKOU
CBEPXTJIYBOKOUW CKBAKHMHBI

10.1.Kysneuos (AQ HIII T'EPC Pockomuenpa, Teepb, Poccus), FO.ILCMupHoB (HUTT «KoJbCKast CBEPXIIyGOKas»)

CorsacHo x1accHuecKkoMy ONpee/IeHHIO AHN30TPONHMS ECTh Pa3THUne PU3NUYECKUX CBOMCTB OPOL
A MUHEPAJIOB MO pPA3HBIM HAIPABJICHUSIM B MPOCTPAHCTBE. JTO pa3aMuue 3aJ0XKEHO B CaAMOI
npupoze BewecTs. Kax npasuio, 310 MOHATHE MCHOJIb3YETCS MIPU AHAIM3E PE3y/IbTATOB M3Me-
PEeHUI yIpyruX, MaTHUTHBIX M APYTHX CBOWCTB 00PA3I0B TOPHBIX IIOPOA. AHM3OTPONHIO I'eo/o-
THUYECKOTO IPOCTPAHCTBA Mbl PACCMATPHBAEM KAK CJIOXHOE ABJIEHUE, 00YCIOBICHHOE I'EOIOTHYC-
CKOM CTPYKTYPOW KOHTHHEHTAIBHON KOPHI ¥ IPOCTPAHCTBEHHO-BPEMEHHBIM MU3MEHEHHEM reodu-
3UYECKUX TOJIEH,

Viccneposanme 3eMHOM KOPBI C TIOMOLIBIO ITyGOKMX M CBEPXTTYGOKMX CKBAXHH IO IIPOrpaMMe
«yuenue Henp 3emmn u cepxmiy6okoe Gypennes B coueTaHMM ¢ GOMBIIHM 00BEMOM HAHHBIX
10 CEMCMUYECKOMY 30HJMPOBAHMIO CMOCOOHO 1aTh MHOTO reoH3NYEcKOi nHGOpPMAIUK O CTPYK-
TYp€, MUHEPAJIBHOM U XMMHIUYECKOM COCTABAX M (PU3MUECKOM COCTOSIHHH 3EMHOM KOPHI M BEPXHEN
ManTu. OOWKMPHOCTh M HOBM3HA 5TON MH(MOPMALWMHA TPEOYIOT CHCTEMATH3ALMH U Kiaccudpuka-
UMY TAKOTO SBJICHUS, KAK AHM30TPONHUS TICOJOTMYECKUX OOBEKTOB pA3NMUHBIX KJIAacCoB. Ta
KJaccupukaums, KOTOPY0 Mbl BHIPA0OTA/IH, IO3BOJISET CUCTEMATH3UPOBATD PE3YIBTATH KOMII-
JIEKCHBIX T€0JI0ro-reo(ru3nyeckux MCCIeIOBAHMNA MOCPEACTBOM OGOOIIECHUS M pPAa3TPAHUUCHHS
HpPOLEcCOB 00Pa3oBaHMS AHM3OTPONHMHM IO MEXAHM3MAaM M Macmrabam.

Cpeny npnuuH, BHI3BIBAIONIMX KOHTHHEHTA/IbHYI0 dHMU30TPONMIO, MOTYT OBITH BBICJICHBI TPH
[JIaBHBIX (DAKTOPA: TPABUTALUS, HAIPSKEHNS, yCTAHOBMBINNECT TIPY JBYIKCHUH KOHTHHEHTA/b-
HBIX IUIAT, ¥ PETUOHAJIBHBIC TEKTOHWUECKUE HANPsLKeHnd. [Ipeoxentad KoHUENMS IOATBED-
XKIACTCA WCCACAOBAHUSIMHU, MPOBeACHHBIMU HA (DeHHO-CKaHIUHABCKOM IMUTE B TEUEHHME paia
JIeT.

ANISOTROPY ELEMENTS OF GEOLOGICAL SPACE OF THE
CONTINENTAL EARTH'S CRUST IN THE SECTION OF THE KOLA
SUPER-DEEP BOREHOLE

Yu.I.Kuznetsov (Joint-Stock Research Industrial Company GERS, Roscomnedra, Tver, Russia), Yu.P.Smirnov (NIC
«Kol'skaya sverkhglubokaya»)

By classical definition a phenomenon of anisotropy is considered a distinction in a physical
property that a rock, a mineral displays in different directions. This distinction is of a determinate
nature. As a rule this notion is applied to analyze the measurement results of elastic, magnetic
and other properties within a rock sample. Anisotropy of geological space we consider as a complex
phenomenon, caused by geological structure of the continental Earth’s crust, spatial-temporal
variations of geophysical fields.

Deep investigation of the Earth’s crust by deep and super-deep boreholes according to the
program «The study of bowels of the Earth and superdeep drillings in a combination with a
large volume of seismic sounding have enable one to accumulate a lot of geophysical information
on the structure, mineral and chemical composition and physical state of the Earth’s crust and
upper mantle. Extensiveness of this information dictates a need in classification of such a
phenomenon as anisotropy of geological objects of different classes. The classification that we
have claborated allows one to systematize the results of complex geological and geophysical
investigations by generalization or differentiation of different processes of anisotropy formation
both by mechanism and scale.

Among the reasons causing continental anisotropy three main factors can be marked out:
gravitation, stresses setting in motion continental plates, regional tectonic stresses. The outlined
concept has been supported by the investigations conducted in the Fennoscandian shield over
a number of years.

34



SBOJIIOUA KOHTUHEHTAJIBHOIO BHYTPUILIMTHOI'O

MATMATHU3MA: 110 JAHHBIM CBEPXIJIYBOKOI'O BYPEHUSI HA
CEBEPE CUBUPU

A.A.Kpemeneukwmit, B.C.Inagkux (MMI'PD Pockomuenpa, Mocksa, Poccus)

Uccnepopanuce 6azanpTel (P,—T)) 30Hb councHenua apxeiickoii Cubupckoit (Hopmibckas u
Maiimeua-Koryiickaga nposusumn) u snurepuunckoit 3ananao-Cubupckoit (Ypenroiickasa mpo-
BUHIMS) TLIATHOPM.

B 1989 r. TiomeHnckas csepxriyGokas ckB. CI-6 Bckpeiia Ha raybune 6622—7502 M
ByJikannueckue mopoan P,—T,, uTo moprBepXaaer npaBoOMEpPHOCTh BHIACAECHMS B Y PEHTOMCKOM
TMPOBUHIMY PETMOHAJIBHOIO BYJIKAHMYECKOTO TOSICA. Y CTAHOBJIEHO, UTO BO BCEX 3TUX MPOBUHIIMAX
IONPOKO PACPOCTPAHEHB HM3KOKAaJIMEBbie ToJaenuToBbie Oaszanbrl (K,0<0,3 %).

CpaBHeHyE XMMHIYECKOTO cOcTaBa mokasniBaeT, uto HTPB srux npoBuHumil 6M3KH, a MOACTH-
JIAIOIIKHE W TNEPEKPHIBAIOIMIME HX BYJKAHUTHl XapAKTEPHU3YIOTCS MOBBIIICHHOM WIEJOYHOCTHIO M
COAECPXKAHMEM HEKOTEPEHTHBIX PEAKHX 3JEMEHTOB.

Cxopupii xumuueckuii cocraB HTB, cuaxpoHHOCTD MX 06pa3oBaHus MO3BOSIOT CYMECTBEHHO
AONOJTHUTH MaJICOr€OqHHAMMUYECKYI0 MOJE/Ib BOMIOLMU KOHTUHEHTAIBHOIO MarMaTu3Ma: Jorep-
UMHCKMI dTan — pudrtuar Mexay Cubupckoit u Bocrouno-Esponeiickoit miatgopmamu ¢
nociegyomen cyOnyKuMeil Ha 3anaje; repuMHCKHH 3Tan — KOJUIM3MS ¢ 00pa30BAHUEM CKJIAJ-
yaToro ocHoBaHMs 3anagHo-Cubupckoi niaTgopmbl; NO3AHETEPLUUHCKHIIH 3TAN — ITO3THEKO/LIHN-
3MOHHBIA TPEIIMHHBIA MarMaTH3M; IOCTTePUMHCKHE 3Tan — ofpasoBaHue MmIaT¢hOpPMEHHOIO
uexsia B npeaenax 3anagHo-CHOMPCKOM SMUrepuuHCKOM ckaaguaToil cucreMel. CenoBaTe/IbHO,
BynkanusM P,—T,; cesepa Cnbupu OTHOCHTCS K 3aBEPIAIOMIEMY JTAMy TEPIMHCKOTO TEKTOHO-
MarMaTHYECKOro UMKJ/IA U MPEACTaB/IsieT cO00M MPOSBIECHHE BHYTPUKOHTHHEHTAIBHOIO TPEIINH-
HOTO MarmMaTMama.

MznoxenHast naseoreofHaMuyeckas mMoueab ceBepa CHOHPH HO3BOJSAET BHIACIUTH B LIMKJIC
Yucona ocofyio craanui0 — NO3NHEKO/TM3MOHHBINA TOJCUTOBBI MAarMaTH3M.

Henaercs NpeanosoXeHne, YTo KaXAbli KPyHbIA TEKTOHO-MAarMaTHYCCKHA UK B PA3BUTHH
3¢MHOM KOpH HauMHAeTcd (PH(THHI CO CNPEAUHIOM) M 3ABEPINAETCS B NMO3MHEKOJUIM3MOHHBIH

9Tan MAaHTHAHbBIM MarmMaTu3MoM c mnpeobsmamaromedt poneir HTB. Pa6Gora BhimojHeHa mnpu
noanepxke PODOU (95-05-14802).

EVOLUTION OF CONTINENTAL INTRAPLATE MAGMATISM ON THE
DATA OF SUPERDEEP DRILLING IN NORTH SIBERIA

A.A Kremenetsky, V.S.Gladkikh (IMGRE, Roscomnedra, Moscow, Russia)

Basalts P,—T; of the conjugation area between Archean Siberian platform (Noril'sk and
Maimecha-Kotui provinces) and epiHercynean West Siberian one (Urengoi province) were
studied. In 1989 the Tyumen'SG-6 superdeep DH disclosed volcanogenic rocks of P,—T, at
depth of 6622—7502 m; thus confirming the existence of a regional volcanogenic belt within
the Urengoi province.

As it was established, LKTB (low-K tholeiite basalts with K,;0<0.3 wt %) are common in
these provinces. As it follows from a comparison of the LKTB chemical composition for these
provinces, these characteristics are similar, while overlaid and overlaying volcanites are of
increased alkalinity and contents of incoherent rare elements.

Similar chemical features of LKTB and synchronousness of their formation enable to add
some essential new features to a paleo geodynamic model of the continental magmatism’s
evolution: pre-Hercynean stage — rifting between Siberian and Russian platforms with following
subduction in the west of the former; Hercynean stage — collision, with formation of the folded
basement of the West Siberian platform; late Hercynean stage — late collisional fissure
magmatism; post-Hercynean stage — formation of the platform cover within West Siberian
epi-Hercynean folded system. Thus, the volcanism (P,—T,) in the north of Siberia was related
to a final stage of the Hercynean tectono-magmatic cycle, being a manifestation of the
intra-continental fissure magmatism.

The above paleogeodynamic model enables to outline in the Wilson cycle a special stage of
the late collisional tholeiitic magmatism. Presumably, every significant tectono-magmatic cycle
of the crust evolution starts with rifting and spreading and culminates, in course of the late
collisional stage, in the mantle magmatism with prevailing share of LKTB.

The studies were supported by RFBR (project 95-05-14802).
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CTPOEHUE U 3BOJIOLUYA TUTOCPEPHI OBJIACTU COYJIEHEHUA
HEHTPAJIBHO-AZMATCKOI'O 1 TUXOOKEAHCKOI'O IIOsICOB (IO
MATEPMAJIAM POCCUNCKO-KUTAMICKON TEOJIOTMYECKOHN
KAPTBHI IIPUAMYPLS M-BA 1:2 500 000)

IIan ¥OHb6g0, Ban Un, Cro#t Sdubugn, JIo Laucioe, Ysub J{3coub (YOpasieHUe T€0J0rMH M MOJIE3HBIX MCKOMAEMbIX
npoeuHLMK XoiutyHuaaH, Kurair), JL.U.Kpacubiit, A.C.Bonbckuit, B.A.Amauros, I'. A lllatkos (BCET'EU
Pockomuenpa, Cauxr-Tlerepbypr, Poccus), U.A.Bacwibes, B.I1.ITonesanos (Amypreosiorus), M.B.Mapreiniok
(Tansreouenrp), JL.IT.Kapcakos (MTul' IBO PAH)

Pernon Bxawouaer okpamrnbsie yactm CuGupckoit u Cesepo-Kuraiickoit mwiardopm u o6aacts
cowteHenusd llentpanpHo-A3uarckoro u THXOOKEAHCKOro MOABMXHEIX MOSCOB. B mocnemHer
pa3anuaroTcs hparMeHTH paHHENOKeMOpmitckux cTpyktyp [laneoamypuu, COCTABIASIONMX OCHO-
Banne ApryHo-Mawmsmackoro, Cyunssb-Typanckoro, I[3amycei-Bypeunckoro m XaHKaWCcKOro
MAacCHBOB ¥ PACHOJIOXEHHBIE MEXIY HUMH TOJHIUKJINYECKUE CKJIATYaTO-HAABUTOBBIC CHCTEMBL,
K KOTOPBIM OTHOCUTCS 3aj0xmuBinasca 8 PR;—-€, u passusasmasca 8 PZ, , Mourono-Oxorckas.
B TecHO#M cB493M ¢ THUXOOKEAHCKUMM CTPYKTYpPaMH HAXOOWIHCh B mo3gHeM PZ—MZ Cuxors-
Anunckas u Vsumunb-Jlaoenunnckas cucremsl. Bce cragmu passBuTus CKJIaT4aTO-HAXBUTOBBIX
CHCTEM ¥ MACCHBOB COITPOBOXIAIMCH HHTECHCHBHO IIPOSBJICHHBIM MAarMaTU3MOM OT O(HOIMTOBOTO
0 TPAHWUTOUAHOTO.

CKJIagyaTo-HaJBUIOBHE CHCTEMBI BMECTE C MACCHBAME U IMUTAMM, HAUMHAS C TIEPMU, BOBJIC-
KarnTCd B Iponecc TEKTOHO-MAarMaTH4YeCKOM AKTUBU3AMHA C NBMCHCHUEM CTPYKTYPHOIO ILIaHA
peruona.

Hoznuuit MZ—KZ o3nameHoBasCcS (DOPMUPOBAHUEM TPOTSIKEHHBIX PH(DTOTEHHBIX CTPYKTYD
npenmyiiecrBenHo CCB-opuenTuposku u noseir KZ menounsix 6a3aabToB.

I nurepHad ¥ MHOTOITANHAS SBOJIOLUS JUTOCHEPH PETHOHA M €70 KJIOUEBOE TOJIOXEHHE B
cTpyxtypax BocrouHoit Asmu OCyCHOBWIM YHHUKAJBHOE COYETAHUE B HEM DPA3HOBO3PACTHBIX U
PA3/IMUHBIX TI0 TEHETUYECKUM THIAM MECTODOXIECHUI.

STRUCTURE AND EVOLUTION OF LITHOSPHERE IN THE REGION OF
JOINT OF CENTRAL ASIATIC AND PACIFIC MOBILE BELTS (FROM
MATERIALS OF THE RUSSIAN-CHINESE GEOLOGICAL MAP OF
AMUR REGION ON 1:2,500,000 SCALE)

Peng Yunbiao, Wang Ying, Xu Yangqiang, Liu Jixue, Chen Desen (Bureau of Geology and Mineral Resources of
Heilongjiang Province, Ghina); L.I. Krasny, A.S.Volsky, V.A.Amantov, G.A.Shatkov (VSEGEI, Roscomnedra,
St.Petersburg, Russia), I.A.Vasiliev, V.P.Polevanov (Amurgeolkom), M.V.Martynyuk (Dal geocentr), L.P.Karsakov
(IT&G DVO RAN)

The region involves marginal parts of Siberian and North Chinese platforms and a region of
joint of Central Asiatic and Pacific Mobile belts. The latter consists of fragments of Early
Cambrian Palecamurian structures, composing the basement of Argun-Mamyn, Songnen-Turan,
Jiamusi — Bureya and Khanka massifs as well as polycyclic folded overthrust systems. The
latter type of systems initiated PR;— -€, includesthe Mongolo-Okhotsk one essentially developed
in PZ,,. In a close connection with Pacific structures during PZ,-MZ were the Sikhote Alin and
Girin (Jilin)-Laoeling systems. All the stages of development of folded overthrust systems and
massifs were accompanied by intensively manifested magmatism from ophiolitic to granitoid
varieties.

Folded overthrust systems, together with massifs and shieds, are involved since P in
tectono-magmatic activization accompanied by a change in structural plan of the region.

The Late MZ-KZ is marked by formation of more extended riftogenic structures of mainly
NNE direction and fields of Cenozoic alkaline basalts.

Prolonged and multistage lithospheric evolution of the region and its key position in structures
of East Asia are responsible for unique combination of deposits of various ages and genetic types.
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OBPBEMHO-TEHETHYECKAA MOJIEJIb IUTOC®EPHI CUBIiPU

B.C.Cypxkos, B.I1.KopoGeithukos, B.W.Jlotsiues, I1.U.Mopcun, JI.B.CMupHos, B.C.Crapocensues (CHUUTTuMC
Pockomuenpa, HosocuGupcek, Poccus), A9 .Konroposuu (OUI'TuM CO PAH, Hosocubupck, Poccus)

B ocsOBY cocramnenus mopenu nutochepst CuOupu NONMOXEHB NAHHBIE MOAEIMPOBAHUS B
TPaBHTALMOHHOM TI0JIE CTPYKTYPHO-IUIOTHOCTHBIX HEOIHOPOZHOCTER N0 rayOuub 250 kM mo 15
reoTpaBepcaM MIyOGMHHBIX CCMCMUUYCCKUX 30HAMPOBAHMIA, MATHUTOMETPHUH, reoTepMuK U Ity 6o-
Koro Oypenus. CoCTaBieHB KapThl MOIMHOCTH JHMTOCPEPHI, €€ MIOTHOCTHOM HEOXHOPONHOCTH,
MOIIHOCTH 3€MHOU KOpHI, peabecha KOHCOJUAMPOBAHHOM KOpPHL. [eHeTHueckas CTOpOHA MOJENH
OTpaxeHa Ha OBYX TEKTOHMYECKMX Kaprax Cubupm macmraba 1:2 500 000.

Kapra mokemOpust M maJjico309 COCTABJICHA HA OCHOBE BBIACICHUS HECKOJIbKHMX JIATEPAJbHBIX
TEKTOHOX POHOJIOTHYECKUX PSIAOB CTPYKTYPHO-BEIIECTBEHHBIX KOMILIEKCOB, KOTOphie (hopMupo-
Ba/JMCh B PA3JMYHBIX TCOAMHAMHYECKHMX OOCTAHOBKAX (OT OKEAHMYECKHX M MEPEXOTHBIX 10
KOHTHHEHTAIBHO-ILIAT(HOPMEHHEIX) M B COBPEMEHHOM CTPYKType MPEACTABJICHH Pa3HOBO3PACT-
HBIMH TIOKPOBHO-CKJIAAUaThIMU aHcambOasamu ¢yunamenra 3anaguo-Cubupckoi mimTh, Asrrae-
CagHckoit 001aCTH ¥ IOME3030MCKMMH YeX0AbHBIMU 00pasoBanusamu CHOMPCKON maaTqopMBL.

Kapra me30304 4 KaitHO30% ¢ Bpe3KaMH KAPT IIyOMHHOIO CTPOEHMS OTPAXdeT CTPYKTYDH
PaHHEME3030MCKOr0 pUGTOreHe3a W Me3030MCKO-KAHHO30MCKMX OCATOUHBIX 0AacCEeifHOB, ByJIKa-
HOTCHHBIX Jenpeccuii M obaacreii KaiHO30MCKOro pudToreHesa.

TekToHMYecKMe KapThl M CXEMBI INIyGHMHHOINO CTPOCHHS ABYX KPYIHEHIUMX 3TAXEN Cympakpy-
CTaJIbHOM OOOJIOUKH CO3NAIOT KOMILIEKCHOE 00bEMHO-TEHETHUECKOE MIPEACTABJIEHUE O TUTOCEPE
Cubupn u cioco6eTBy0T 60/1E€ MONTHOMY NOHMMAHKIO CHENMMUKY ¢¢ MUHEPATEHUH U YCIOBMI
topMupoBanua HeTEra30HOCHBIX OCAJOUHBIX OaCCEHHOB.

THREE-DIMENSIONAL-GENETIC MODEL FOR THE SIBERIAN
LITHOSPHERE

V.S.Surkov, V.P.Korobeinikov, V.I.Lotyshev, P.I.Morsin, L.V.Smirnov, V.S.Staroseitsev (SNIIGG&MS, Roscomnedra,
Novosibirsk, Russia), A.E.Kontorovich (OIGG&M, Siberian Branch of the Russian Academy of Sciences, Novosibirsk,
Russia)

The model for the Siberian lithosphere is based on structure-density heterogeneities modelled
in a gravity field down the depth of 250 km on 15 geotraverses of deep seismic, magnetic,
geothermal and deep-drilling soundings. The maps are compiled for lithospheric thickness,
densities of its heterogeneities, crust thickness, consolidated crust relief. The genetic aspect of
the model is reflected on two tectonic maps for Siberia at a scale of 1:2500000.

The map of Precambrian and Paleozoic is constructed using a few lateral tectonochronological
series of structural-material complexes which were developed in different gecdynamic
environments (from continental through transitional to continental-platform). In the present
structure these are represented by the different aged nappe-folded basement ensembles from
the West Siberian Plate, Altai-Sayany region as well as the Pre-Mesozoic sedimentary cover
units of the Siberian Platform.

The map of Mezozoic and Cenozoic with depth srtucture inset-maps illustrates the structures
of the Early Mesozoic rifting and the Mesozoic-Cenozoic sedimentary basins, volcanogenic
depressions and areas of the Cenozoic rifting.

The tectonic maps and the depth structure maps for the two largest stages of the supracrustal
cover provide a combined three-dimensional and genetic idea of the Siberian lithosphere and
contributes to the more comprehensive understanding of its minerageny and the conditions under
which the petroleum sedimentary basins are generated.
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OBBEMHA# TEOJIOTO-TEO®PU3ZUYECKASI MOIEJIb INTOC®EPHI
POCCUU

10.K.IlykuH, A.B.OBuapetko, B.A.Epxos (BHUMreodusuka Pockomuenpa, Mocksa, Poccus)

3HAUYNTEIPHEIM COGHITHEM OTEUECTBEHHON M MHPOBOM MPAKTHKH I'¢0/I0r0-re0(PU3NYECKUX HCCIe-
OOBAHMHM NOCAECOHETO ACCATHICTHS cTasa peann3anus «CHCTEMBI PErHOHAJBHOrO TUIyOHHHOIO
M3y4yeHUd 3€MHOH KOpbl U BepxHeid Mantuu teppuropun CCCP» (1984).

IIpousomia nepeoneHKa NPEACTABACHHIA O [IyOUHHOM CTPOEHMH M I€OIMHAMMKE JATOCHEPHL.
BaxHoe 3HaueHue A9 KOHLEHTPAIMY SHIOIEHHBIX M SK30T€HHEIX T0JIE3HBIX UCKONAEMBIX HMEIOT
rpaHULUBI IUTAT, OJIOKOB, HEOMHOPOTHOCTEH, AHOMAINH (DU3HUECKUX TOACH PABHBIX paHra ¥ TUIIOB,
B T.4. JPEBHUX U MOJIOOBIX PAa3J0OMOB, MEXOIOKOBBIX M APYrHX IPAHWYHBIX CHCTEM.

Bo3MOXXHOCTh BHIAE/ICHMS TIyOMHHBIX AHHAMHUECKHX CHCTEM, Da3/JHUAIONIMXCS HE TOJBKO
CTPOCHMEM M BEIIECTBEHHHIM COCTABOM, HO M HANPABJICHUASIMHU OBUXYIIMXCHS CHJI, JHEPrUeH,
AKTHBHOCTBIO KODHl M BEDXHEH MAHTHH, CBHACTEIbCTBYET O CJOXHOM T€TEPOrcHHOM CTPOCHHM
IyOUHHBEIX Heap, ux reoguHamuke. Oco60e MOMOXEHHE B ITUX CHCTEMAX 3aHMMAIOT TLIATdOp-
MEHHBIE 00JIACTH CO CKPHITOM TEKTOHMUECKOH AKTHBHOCTBIO.

HoBbie maHHBIE PACHIMPSIOT MEPCIEKTHBH OLCHKM IMOTEHIHUATBHOM HE(PTEra30HOCHOCTH M
PYOOHOCHOCTH GJIOKOBBIX M KOHTPACTHBIX 30H JMTOCHEpH. JI0KAa3aHO, UTO HE TOMBKO BEPXHHE
CJION 3eMHOM KOPbI 0JIArONpUaTHEL A1 POPMHPOBAHUS NOJIE3HBIX HCKOMAEMBIX. 30HH HHTEHCHB-
HOro pa3ymJIOTHCHUS B BEPXaX KOpPHI, (PUKCHPYEMBIC CEHCMOPA3BEOKOM MJIM IJICKTPOPA3BELKOM,
OKAa3a/JMCh NEPCOCKTUBHBIMU HA TOUCKH 30JIOTOHOCHBIX CTPYKTYp. BepTukanbHbC TTyOUHHBIE
KOHTaKThl (ITPOHULAEMBIE 30HBI) MEXIY 0JOKAMHM 3EMHOM KOPHI C Pa3HBIM THUIIOM CTPOCHHS U
TEKTOHHYECKOTO PA3BUTHS CTAHOBATCS MECTAMHU KOHIICHTPALUH IOJUMETA/UITMYCCKOTO PeaKOMe-
TaJ/UIbHOTO OpyAeHeHus. OObEMBbI KOPH C MHAMBUAYAJbHBIME TIOKA3ATENSMH PACCMATPUBAIOTCS
KaK HEONHOPOAHOCTH CPEABl ¢ MUHEPATCHUUYECKOW CIEeHUAIN3aAIHEH.

ITpennonaraercs KOMILIEKCHAS 0OBEMHAS TE0MOr0-re0(PU3NUECKas MOIEIb CTPOCHHS M AMHA-
MuKH JuTocheps Poccnm ms coBEpIIEHCTBOBAHMSA TEOJOTMUYECKMX KOHLEIIMN H BHISICHEHUS
TIOJIOKEHUS U YCAOBHH (hOPMHPOBAHMSA INIyOMHHBIX MCTOYHMKOB MHUHEPATEHMUECKMX IPOILECCOB,
dhopmupymomx obsactu HedTe- ¥ ra30HAKOIUICHMS, PYJHBIX U HEPYAHBIX MOJIE3HBIX MCKOMae-
MBIX.

3D GEOLOGICAL-PHYSICAL MODEL OF THE LITHOSPHERE OF
RUSSIA

Yu.K.Shchukin, A.V.Ovcharenko, V.A.Erkhov (VNIIgeofizika, Roscomnedra, Moscow, Russia)

The results of the prOfect known as the «System of regional deep structure study of the Earth’s
crust and upper mantle of the USSR (adopted in 1984) became a significant event in domestic
and worldwide practice of geological and geophysical researches of the last decade.

Some kind of re-estimation of several concepts was done within the area of deep structure
and geodynamics of lithosphere. As to the location of endogenous and exogenous mineral deposits
great value ore such elements as boundary location of plates, blocks, inhomogeneities,
geophysical anomalies of various ranges and types (e.g., ancient and young faults, interblock
boundary systems, etc.).

The fact that there is a chance to outline a deep dynamic system featured not only by
substantial and structure but also by such parameters as power vectors, energy and activity of
the crust and upper mantle evidently shows complicate heterogeneous construction of deep
interiors and their geodynamics. Special position is occupied by platform regions with hidden
tectonic activity.

The new data offer further prospects for estimation of oil, gas and ore productivity of block
and interblock zones of the lithosphere. It is proved that upper crust layers are not the only
area favourable for mineral deposit location. Zones of intensive destrength within upper crust
traced by seismics, geoelectrics turned to be favourable for exploration of gold-productive targets.
Vertical deep interfaces (permeable zones) between different crustal blocks turned to be
favourable for formation of polymetallic and terra rare orefields. Now the crustal clusters with
specific geophysical parameters are treated as inhomogeneities with mineragenic specialization.

We propose integrated 3D geological-physical model of structure and dynamics of lithosphere
of Russia as a good instrument both for development of geological concepts and for finding out
of location and origin conditions of deep sources of mineragenic process forming the fields of
oil, gas, ore and other mineral deposits.
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CTPATUI'PA®HUA U CEJUMEHTOJIOTHSA
STRATIGRAPHY AND SEDIMENTOLOGY

I'TTOBAJIBHBIE TOPU30OHTHI KOPPEIALINN

A.B.Ban (CHUUITuMC Pockomuenpa, Hosocubupck, Poccus)

B reonormueckoil JsieromucH 3eMM MMEIOTCA MHOIOUYHMC/JIEHHBIE CBHAETEIbCTBA HEOOBIUHBIX
COOBITHI, XapaKTEPH3YIOLIMXCH KATACTPO(HMUECKMM pPa3MaXxOM M IVIOGAJIBHBIM MPOCTHPAHHCM.
OnHuM 13 MOC/IEACTBHI TAKUX SBJICHUH MPEACTABASETCA TAK HA3biBAEMbIA TOPU3OHT A, OTK PBITHIH
4MEPUKAHCKMMH YUYCHbBIMH B OKEaHHUYECKUX ocagkax. OH o00pa3soBaH HECKOJIbKMMH CJOSMH
CBOEOOpa3HBIX KPEMHHCTBIX NOPOJ U 1100a1bHO PACTIPOCTPAHEH, OXBATHIBAS OOMIMPHBIC MJIOMAAN
Arnaatrueckoro, Tuxoro u HVHIMIACKOrO OKEAHOB, a TAKXE 3HAUMTEJbHBIE ITPOCTPAHCTBA
Pycckoit mnardopmser, 3amanuo-Cubupckoit mimThl, a Takxe uacth CeBepo-AMEpHKAHCKOIM
wiatopmsr (Boctounbie paionsr CIITA).

Bospacrro#t uHTEpBa/M, OXBATHIBAEMBI 3TUM TOPH3OHTOM, JOCTATOYHO MOCTOSIHEH M OMpEAE-
JIAETCS B Ipeae/iax ATJIAHTHUECKOTO OKEaHA BPEMEHEM PAHHETO-CPEAHETO J01cHA (BEPXHMIA CJIOH)
H TIO3THErO MeJia (HMXKHMM C10H) . JleTabHoe U3yUeHHE CIaralouuX €ro mopoa nokasasao, uyto B
ux (hOPMHPOBAHUY yUACTBOBAIU BYJIKAHWYECKHME METLIb, NOCTCEAMMEHTALMOHHOE Mpeobpa3opa-
HHME KOTOPHIX O0YCIOBHJIO crenuduueckuii cocTas, MPEACTABICHHBINA TETPAIOl MMHEpPATOB —
OMNAaJIOM, KPUCTOOAJIMTOM, KJIHHOMTHIOJMTOM ¥ MOHTMODPH/UIOHUTOM.

Cinenyer OoTMETHTb, YTO CHUTYAlMil, aHAJOIMUHBIX YCJOBMSIM HAKOIJIEHHS TOPM30HTA A, B
MPOLIECCE Pa3BUTHA OCANOUHOM 000J04YKH 3emun ObLI0 MHOXECTBO.

MunepanbHad COCTaBAMIOMAs BCEX HA3BAHHBIX M30XPOHHBIX OTJIOXKEHMII TpPEICTABJICHA WJIH
TOM X€ TETPAZOM MHMHEPAJIOB, YTO XapaKTEepH3yeT rOPM3OHT A, MJIM COCTOMT M3 MMHEpPAJIOB,
SBJSIOMUXCs 60/7€e MO3MHUMH NPENCTABUTENSIMH CTAAUIHOTO PSIA MHMHEDAJIOB, B KOTOPHE B
MpoUECcCe KATATEHE3a WM METATeHE3a MEPelLIH WIEHH YIOMSHYTOM TETPaibl.

Hanwuuue B crparurpacmueckux paspe3ax pa3HbIX KOHTHHEHTOB AHAJOTMYHBIX HM30XPOHHBIX
TOPM30HTOB CBHAETENbCTBYET 00 MMEBIIMX MECTO IIOOAIbHBIX COOBITHSX, OCTATKM KOTOPHIX HA
Pa3HbIX KOHTHHEHTaX MOTYT ObITh HCIO/IB30BAHHI /ISl TO6AIBPHBIX CTpAaTHrpadMUecKux Koppe-
JIALAH,

GLOBAL CORRELATION HORIZONS

A.V.Van (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

There are numerous evidence of unordinary events in the geological record of the Earth which
appeared to be of catastrophic range and global extent.

One of the resultant consequences is the so-called Horizon A discovered in oceanic sediments
by American workers. It is composed of some layers of the peculiar silica rock and shows a
global distribution covering vast areas of the Atlantic, Pacific and Indian Oceans as well as
considerable portions of the Russian Platform, West Siberian Plate, and a part of the North
American Platform (the eastern USA). '

The horizon embraces a rather constant age interval corresponding to Early-Middle Eocene
(upper layer) and Late Cretaceous (lower layer) within the Atlantic Ocean. The detailed analysis
of its rocks has shown the importance of volcanic ash in their formation. The postsedimentary
alterations of the latter resulted in the specific composition, i.e. mineral tetrad including opal,
cristobalite, clinoptilolite, montmorillonite.

It should be marked that there were a great number of situations during the evolution of the
sedimentary cover that were similar to depositional environments of the Horizon A.

The mineral component of all listed isochronous deposits is either the same mineral tetrad
typical of the Horizon A, or contains minerals being the later representatives of the successive
mineral series into which the members of the tetrad were involved during catagenesis or
metagenesis.

The existence of analogues isochronous horizons through the stratigraphic sections of different
continents suggests global events occured in the past the remains of which found on different
continents can be used for global stratigraphic correlations.
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N3MEHYUMBOCTbL TPUJIIOBUTOB HA TPUMEPE
MO3AHEKEMBPUNCKOI'O POTA KURASPIS

C.YO.T'apuna, JI.B.Ornenko (BocCu6HUUTTuMC Pockomuenpa, UpkyTck, Poccus)

Pon Kuraspis mMeer Gonbmoe 3uauenwe s crparurpadwmm pepxHero xembpma Cmbupckoin
mwiardopmer. C 1960 no 1987 r. B ero o6beMe pasHbBIME ABTOPAMH OBLIO OMMCAHO CEMb BHIOB:
K.obscura N.Tchern., K similis N.Tchern. (Hepummosa, 1960), K.acricula Ros. (Pososa, 1963),
K.antiqua Ros. (PosoBa, 1964), K.praecox Nas. (Hazapos, 1973), K.vera Peg., K.insueta Peg.
(ITerens, 1987).

Ilpu mposemenwn pepu3uu AAHHOTO poja (He Obul m3yueH Toseko BuA K.praecox Nas.)
BBISIBJICHA MIVPOKAas WHAWBHUAYAJbHAI W3MEHUMBOCTh B MPEAE/AAX BUAOB. BapeUpYIOMINMYU TIPHA-
3HaKaMy IBAgOTCs: dopMa rnabenu — or ¢aabo CyXMBAIOMIENCS A0 €aa00 pacmIMpsrOIenc,
UKCJIO M UETKOCTh 60po3y miabenu, mupuHa npenrmalebHoro IMoasd U mepefnneil KaiMel, dopma
3aTHJIOYHOTO KOJ/IBIIA — OT OKPYIVIEHHOTO 0 OTTAHYTOrO B KOPOTKMH IIUII, CTEIICHb M30THYTOCTH
TmepeqHero Kpas KpaHuAus, INPUHA U CTENCHb BRIYKJIOCTY HEMOABMXHBEIX IMEK, HAJNYHNE WIX
OTCYTCTBHE CKyAbOTYpEl. WV3yueHHBI MaTEpWas HAET BO3MOXHOCTH IPEATONOXHUTh, UTO
K.obscura, K.acricula u K.antiqua 9BJSrOTCS CHHOHMMAMH, T.K. B OCHOBY MX BBIAEJECHHS OBLIA
MIOJIOKCHBI U3MCHUMBEIC TIPU3HAKH.

Boigensrorca HoBeie BUAH B ¢opMel: K.quadrata Gar.sp.nov., K.spinata Gar.sp.nov., K.vera
Peg. forma distorta Gar.forma nov., K.obscura N.Tchern. forma ornata Gar.forma nov.

Haunbonee muorounciaennnt K.obscura (oxono 100 kpanupues) n K.vera (53 xpauunus). Jis
9TUX BUAOB IPOCICKCH PSF ONHOTUIIHBIX MHIWBHAYAJIbHBIX HACIACACTBEHHEIX M3MEHEHMMH, KOTO-
pBIe OTMEYAIOTCS TAKXE M B APYTUX BUOAX 3TOTO POAA.

Amanus 5THX M3MEHEHUN TI0 MEPSUMCICHHBM BHIIE BAPbUPYIOUIUM MPU3HAKAM TOKA3aJI, UTO
BHB B MIPEAENAX poja 06pa3yior rOMOJIOTHUECKHMIA HACTEACTBEHHBIA DI, ¥ BHIIAAEHHE W3 3TOTO
pPSOa MOXET CBUACTENbCTBOBATH B MOJB3Yy TOTO, UTC BHH OTHOCHUTCH K OPYroMy poay. Bumsl
K.spinata Gar. u K.insueta Peg. B nanpueiimemM MOryT GBITh OTHECEHH K APYTHM POAAM.

YARIABILITY OF TRILOBITES ON THE EXAMPLE OF THE LATE
CAMBRIAN GENUS KURASPIS

S.Yu.Garina, L.V.Ogienco (VostSibNIIGGiMS, Roscomnedra, Irkutsk, Russia)

The genus Kuraspis is of great importance for the stratigraphy of the Late Cambrian of the
Siberian Platform. From 1960 to 1987 seven species were described: K.obscura N.Tchern.,
K.similis N.Tchern. (Tchernysheva, 1960), K.acricula Ros. (Rosova, 1963), K.antiqua Ros.
(Rosova, 1964), K.praecox Nas. (Nasarov, 1973), K.vera Peg., K.insueta Peg. (Pegl, 1987).

Creat individual variability was revealed within the species during revision of this genus.
Varying signs are: shape of glabella, number and clarity of furrows of glabella, the width of the
preglabella field and anterior border, the shape of the neck ring, degree of bend of the anterior
part of the cranidium, the width and degree of convexity of fixigenae, the existence or absence
of sculpture. Material investigated makes it possible to suppose that K.obscura, K.acricula and
K.antiqua are synonyms since their asignment was based on varying signs.

New species and forms are described: K.quadrata Gar.sp.nov., K.spinata Gar.sp.nov., K.vera
Peg. forma distorta Gar. forma nov., K.obscura N.Tchern. forma ornata Gar. forma nov.,
K.similis N.Tchern. forma deflexa Gar.forma nov.

The most abundant material has been collected for K.obscura (about 100 cranidia) and K.vera
(53 cranidia). A number of individual hereditery changes of the same type have been traced for
these species which have been noted in other species of this genus too.

The analysis of these changes by the aforementioned varying signs shows that all the species
studied form a gomological hereditary file within the genus, and exeption from this file may
testify to assign such species to another genus. Species K.(?) spinata Gar. and K.(?) insueta
Peg. may be assigned to other genus in the future.
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CTPATUTPA®MNYECKASI OCHOBA NEBOHCKOI CUCTEMBI
CUBUPCKOMU IIVIAT®OPMBI

P.I Matyxun (CHUMITUMC Pockomuenpa, Hosocubupek, Poccus), B.B.Mennep (MT'uPT'U, PAH, Munronsuepro,
Mocksa, Poccus)

Ilpencrasnena HoBas cTpaTurpadmueckas cxema /il AEBOHCKUX OTJIOXeHH# obmmproi Cubup-
cko# mrardopmel. CormocraBieHbl pa3pe3bl COMEHOCHBIX H MOPCKMX KapOOHATHHIX Toumy XaTaH-
TCKOro mnporu0a; MepecanBalOUIMXCd KPACHOLBETHBIX TEPPUIEHHBIX, COJIEHOCHBIX, MOPCKUX
TEPPUIEHHEIX M KapOOHATHBIX OT/0XKeHHH TYHryccKO# CHMHEKIH3H; TCPPUreHHBIX KPACHOLBET-
HBIX ¥ BYJIKAHOTECHHBIX TOJIL] I0T0-3aMaXHOM OKPAMHBI MIAT(OPMBEI, BYJIKAHOTEHHBIX, COJEHOCHBIX
¥ TEPPUIeHHBIX ToML Bumokcko#l cuHek/im3sel. Paspesbl pacuneHeEsl Ha CBMTH ((opmanum),
KOTOPBIE COTOCTABJICHBI ¢ PETHOHAJIbHBIMU SIpycaMy (TOPHU30HTaMH), BBIOEJACHHBIMH 110 CTPATO-
tunaM 8 HoprisckoM paiiose. BHyTpu- u MexpernonaipHas KOpppesius paspe3oB M CTPATHI-
paduyecKuX TMOAPA3Ae/ICHHI BBINOJIHEHA C UCTO/Ib30BAHUEM MANEOHTONOTMUYECKHX M KCTOPHKO-
TE0JIOTMYECKHMX KpuTepues. Bo Bcex ciiyuasx uCmosib30BaHbl CHCTEMBI JUTOCTpaTArpadmuyeckux
MapKepoB, a TAKXe YUTEHbI 00uiad /i pa3/IMuYHbIX 30H Nase06acceiiHa 9BCTATHYECKAS [IHKJINY-
HOCTh ¥ ()a30BOE COOTBETCTBHE KPYMHBIX CCAMMEHTALMOHHBIX 3TANOB, MPOYBJIECHMS PA3MBIBOB,
NMEPEPHIBOB CEAMMEHTAlMU. buocrparurpaduueckue mMarepuans no GpaxmomomaM, talyadaram,
IIO3BOHOYHBIM, KOHOZOHTAM, DAaCTEHHSM, MHOCHOPAM IIO3BOJIMJIM JIHIIb NPUOIM3NTEIBHO COMO-
CTABUTh MECTHBIE M PErMOHAJIbHBIC MOOPA3ACICHUS C ApycaMu AEBOHCKON cucTeMBbI. [losoxenne
CTaHOAPTHBIX 9PYCHBIX I'PAHMILL B ACBOHCKMX pa3dpe3ax Cubupckoi miardopmsl ObIO YTOUHEHO
Ha OCHOBE Koppeasuuu onopHoro Hopuabckoro paspesa ¢ 6ojiee TOUHO NAJEOHTOJIOIMYECKH
OX3paKTEepU30BaHHBIMU pa3pe3aMu ckyiaguyartoro oOpamienns naatgopmei: Taimbipa, Cerre-Ia-
0ana, Bepxoano-Koapimckoin n CasHo-Astaiickoil obaacreii.

STRATIGRAPHIC BASIS OF DEVONIAN ON THE SIBERIAN PLATFORM

R.G.Matukhin (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia), V.V.Menner (IG&RGI, Russian Academy of
Science, Moscow, Russia)

A new stratigraphic chart of the Devonian for the vast Siberian Platform is presented. The
following sections were correlated: saliferous and marine carbonate strata of the Khatanga
trough; alternating red terrigenous, saliferous, marine terrigenous and carbonate deposits of the
Tunguska syneclise; terrigenous red and volcanic strata of the southwestern platform margin,
volcanic, saliferous and terrigenous strata of the Vilyui syneclise. The sections are divided into
suites (formations) correlated with regional stages (horizons), differentiated from stratotypes
in the Norilsk region. Intra- and interregional correlation of sections and stratigraphic units is
performed using paleontological and historical-geological criteria. In all cases correlation requires
systems of lithostratigraphic markers and eustatic cyclic pattern, common to different paleobasin
zones, as well as phase consistency of major sedimentary stages, erosion, breaks in
sedimentation. Biostratigraphic data on brachiopods, tabulates, vertebrates, conodonts, plants,
miospores allowed only approximate correlation of local and regional units with Devonian stage.
The location of the standard stage boundaries in the Devonian sections of the Siberian Platform
was improved from correlation of the Norilsk key horizon with the sections of the platform folded
rim, being more precisely characterized paleontologically: Taimyr, Sette-Daban, Verkhoyansk-
Kolyma, and Sayany-Altai regions.
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OPBbEAVMHEHHBIE BUOTUYECKUE 1 ABUOTHYECKHUE T
HNCCIENOBAHHUSA B CTPATUTPA®UN KEMBbPUA CUBUPCKOM
IVIAT®OPMbI: HOBBIE JAHHBIE N IIEPCIIEKTHUBbI

T.B.Ilerens, C.C.Cyxos (CHUUITuUMC Pockomuenpa, Hosocubupcek, Poccus)

Marepuan kem6pus Cubupckoi maaTdopMbl HarJISAHO AEMOHCTPHPYET HENPHUEMIEMOCTD TPaau-
LMOHHOTO «GIMHHOCTPATHTPAhUUECKOTO» MOAXOAA K pacudpoBKe BHYTPEHHEW CTPYKTYpPHI U
KOppeadiny OCAAOUYHBIX TOJI. [IpMMeHeHne KOHUENIUNA IreHeTHYECKOl crpaTturpadun u apxu-
TEKTYPHBIX 3JIEMEHTOB C MHTErpaLMell NaJiCOHTOIOIHYECKOT0, CEAMMEHTOIOIHYECKOTO METOMNOB,
ananm3a KepHa, 'MC u ap. mo3BosmI0 pe3KO MOBBHICUTH AETATBHOCTh KOpPEaSIIUH pasHodamy-
AJIBHBIX OTJOXEHHI M OCYHIECTBHTH KOPPEKTHPOBKY OMOCTPAaTHrpahmueCKux KA MOCPEACTBOM
pa3paboTku 3-MEpHBIX MOAEACH CJAOMCTON CTPYKTYPBI M COMOCTAaBACHUs GrocTparurpaduueckux
u Onod)alMaJbHbIX MOCHEXOBATENBHOCTEN C HBCTATHUECKUMHA KoJebanuamu. B uactHoCTH, Mog-
BHJIACH BO3MOXHOCTb KOPPE/IAIMH TaJICOHTOJIOTHYECKH HEMbBIX OT/IOXEHHIA MPUOPEXHOM paBHHU-
HBI 1 HACHIINIEHHOTO OPraHWYECKMMHA OCTATKAMH GacceitHa nosHe-cpenHeKeMOPHIACKOTo BO3pacra.
IMonyueHo peasbHOE MOATBEPXKACHHE AHU30XPOHHOCTH OWocTpaturpaduyeckux rpaHun,. Ycra-
HOBJICHBI KPATKOBPEMEHHOCTD M JIOKAJbHBINA XapaKTep MepephiBOB B HUXXHEH MOJIOBUHE MAMCKOTO
apyca CPemHEro KeMOpUS W B BEPXax BEPXHEr0 KeMOPHS, CUMTAIOIUXCS Hanbosaee KPYIMHBIMHA B
KeMOpuicKoi ucropun pernoHa. OTMEUEHO, YTO PAHHMIB KPYMHBIX XPOHOCTpATHrpadHUEecKux
TIOApA3NEICHHI paHra sipyca, otaena B kemGpuu Cubupckoit miargopMbl 4acTo COBNAAANOT C
rpaHunaMe 6uodanuil, HAXOAAUIUXCI B CTPATUTPAQUUECKON MOCTEAOBATEIBHOCTH, 00YCIOBIEH-
HOM KkoseOanusmu yposHs Mops. OmHAKO paHr TuX KoJebaHui M MX pOJb B II00AIbHON
KOppeJISILHH elie MPeJCcTOUT OnpeneanTb. M3BeCTHHIMU yPOBHIMH MEXKOHTHHEHTATLHON KOppe-
JISIIUH SBASIOTCA MPAHHUIBI CMEXHBIX TPUIOOMTOBBIX 30H U3 BEPXOB AMIMHCKOIO Apyca CPEJHErO
kemOpua — Triplagnostus gibbus u Tomagnostus fissus — M CMEXHBIX 30H HUXHEH YACTH
BepxHero KemOpust (momomBa cakckoro spyca Ha CuGupckoit miargopme) — Glyptagnostus
stolidotus u Glyptagnostus reticulatus. O6e rpaHuipl coBnagaoT ¢ pydexamu, OTMEUAIOUIMMHI
nepexon MexXAy ¢a3aMl BHICOKOTO M HU3KOTO CTOSHHS YPOBHS MOpPS M, MO-BUAUMOMY, MOIYT
C/IYyXHTh TPAHMIAMH BBICOKOTO paHra B Guocrpaturpadmueckol mKajae KemOpus.

TOWARDS INTEGRATED BIOTIC AND ABIOTIC CAMBRIAN
STRATIGRAPHY OF THE SIBERIAN PLATFORM: RECENT DATA AND
PERSPECTIVES

T.V.Pegel, S.S.Sukhov (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

The Cambrian material of the Siberian Platform demonstrated clearly the unfitness of the
traditional layer-cake approach to the interpretation of the sediment inner structure and
correlation. Application of the genetic stratigraphy and architectural conceptions (integrated with
paleontological and sedimentary methods, core analysis, geophysical investigations etc.) strongly
improves detailed correlation of heteropic deposits and biostratigraphic scales correlation through
3-D models of the layered structure and correlation of the biostratigraphic, biofacial sequences
and eustatic fluctuations. In particular, it becomes possible to correlate the upper Middle
Cambrian paleontologically barren coastal plain deposits and fossil-rich basin sediments.
Anisochronism of biostratigraphic boundaries has got the real confirmation. It was established
that hiatus in the lower Mayan (Middle Cambrian) and in the upper Upper Cambrian were local
and of short duration. Earlier they were considered to be of the most continuous in the Cambrian
history of the Siberian Platform. The fact is that the boundaries of major chronostratigraphic
units, i.e.stage, series, being established on the Siberian Platform in Cambrian, frequently
coincide with the boundaries of biofacies in stratigraphic succession controlled by the sea level
fluctuations. However, the ranks of these fluctuations and their role in the global correlation
are to be determined yet. The known levels of intercontinental correlation include boundaries
of the adjacent trilobite zones from the uppermost Amgan (Middle Cambrian) — Triplagnostus
gibbus and Tomagnostus fissus, — and adjacent zones of the lower Upper Cambrian (equivalent
to the Sakian base on the Siberian platform) — Glyptagnostus stolidotus and Glyptagnostus
reticulatus. Both levels correspond to the boundaries, marking the transition between the
highstand and lowstand and can serve as high-rank boundaries in the Cambrian biostratigraphic
scale.
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U3MEHEHUE COOBIIECTB POPAMUHU®EP HA PYBE2XKAX 3IIOX
‘ME30304 1 KAMHO304 B 3AIIATHOM CUBUPU

B.M.ITopo6una, I'M.Taresnun (TTY, Tomck, Poccus)

Bopeanbras Tpancrpeccms B Kesutoee, oxpaTuBmAas 3amajHyio CuOUpb, IIPOXOIXKATach A0
omurouena, Coobmecrsa GeHTOHOCHBIX (hopamMuHMbEp HOPMUPOBAIKCH IIPH CPABHUTEIBHO HH3-
KOW TEMIICpAType JNMMKOHTHHEHTAJIbHBIX 0aCCEHHOB. 3HAUMTENBHBIE M3MEHEHNS (hopaMuHHUbED
Ha py6exax I0phl, Me/Ia, [IaIe0reHa XapaKTEPHHI IS 3aBEPIICHAS MAKCHMAIBHBIX TPAHCTPECCHIA.
[TosaHEBOIXCKHE MAIEOIEHO3B OAHOOOPA3HBL O CHCTEMATHYECKOMY COCTABY M M3BECTHHI IIpe-
MMYIIECTBEHHO B NpubpexHbix damuax Gomee passepHyTHx pomoB Ammodiscus (A. veteranus
Kosyreva), Evolutinella (E. volossatovi Scharovskaja) u apyrux dopm. Beppuacckoe coobmiecTso
topamuandep, pacrpocTpaneHHOe B Gomee pa3HOOOpasHEIX (aumsx 6acceiiHa comepXur pas-
JIMYHbIE MAJEOLECHO3Bl. 371ECh MOSBIISIOTCS TAKCOHB 00/1€€ KOMIAKTHHIX TamiogdparMOuaum, a
TakXe HoBbie MesioBbie BuABI Haplophragmoides infracretaceous Mjatliuk, Gaudryinopsis gerkei
Scharovskaja u np.

[Taneouenossr bopaMuHNpEP MAACTPUXTA U JAHUS COCTOST B OCHOBHOM M3 GEHTOCHBIX (DOpM.
K HATCKHUM OTJIOXCHUAM IPUYPOUYCHBI IMAJICOLCHO3bL Pa3Horo CHCTECMATHUUYCCKOTO COCTAaBa. IOl"O"
3amanHbid maneoneHo3 ¢ Brotzenella praeacuta takcomommueckm Gomee pasHooGpaseH. 3mech
TOSIBJIAIOTCS. HOBBIC BHABL IUIAHKTOHHBIX Globigerina varianta Subbotina, G. trivialis Subbotina
u 6errocubix Gaudryina gigantica (Subbotina), Parella lens (Brotzen), Anomalinoides danicus
(Brotzen) u apyrmx sumos. Ha BOoCTOKe maTCKMil NajeoneHo3 COCTOMT M3 MPMMHUTHBHHIX (OPM
— Bathysiphon nodosarieformis Subbotina, Glomospira charoides Parker et Jones. ITo3gres0-
IIEHOBHIY nanconeHo3 ¢ Labrospira honesta BepxHHX CI0EB JIIOJMHBOPCKOTO FOPH3OHTA COCTOHMT
Y3 eAUHMYHBEIX pakoBuH pomoB Reophax, Labrospira, Haplophragmoides u np. PanHeonuroue-
HOBBIE TIAJEOLEHO3E COCTOAT B OCHOBHOM u3 pomoB Nonion, Elphidiella, Cribroelphidium. Ha
rore o6HapyxeHsl pasHoobpasusie Globigerina: G. angulisuturalis Bolli, G. ouchitaensis gnauck
Blow et Banner, G. ampliapertura Bolli u npyrue Buasi.

THE CHANGE OF FORAMINIFERAL ASSEMBLAGES AT THE
MESOZOIC-CENOZOIC BOUNDARY IN WESTERN SIBERIA

V.M.Podobina, G.M.Tatjanin (TSU, Tomsk, Russia)

The Boreal transgression had started in Callovian; it covered almost the whole of the territory
of Western Siberia and continued up to Oligocene. Foraminiferal assemblages, mainly benthic
forms, were forming under comparitevely low temperature in epicontinental basins. Considerable
changes of foraminifers at boundaries of Jurassic, Cretaceous, Paleogene are observed in closing
stages of maximal transgressions. Late Volgean paleocoenosis are monotonous by systematic
composition and are known predominantly in coastal facies; they show more uncoiled
Ammodiscus genera (A veteranus Kosyreva), Evolutinella (E. volossatovi Scharovskaja) and
other forms. Berriasian foraminiferal assemblage, distributed in more diverse facies within the
basin, contains various paleocoenoses. Taxa of more compact haplophragmoidid had appeared
here as well as new Cretaceous species: Haplophragmoides infracretaceous Mjatluik,
Gaudryinopsis gerkei Scharovskaja et al.

Paleocoenosis of Maastrichtian and Danian foraminifers consist of benthic. Paleocoenoses of
various systematic composition are confined to Danian deposits. The south-western Danian
paleocoenosis with Brotzenella praeacuta is taxonomically more diverse. New species of
planktonic Globigerina had appeared here: G. varianta Subbotina, G. trivialis Subbotina and
benthic ones: Gaudryina gigantica (Subbotina), Parella lens (Britzen), Anomalinoides danicus
(Brotzen) and other species. In the east Danian paleocoenosis consists of primitive forms —
Bathysiphon nodosarieformis Subbotina, Glomospira charoides Parker et Jones. Late Eocene
paleocoenosis with Labrospira honesta in upper layers of Lulinvorsky horizon consists of singular
found shells of Reophax, Labrospira, Haplophragmoides genera et. al. Early Oligocene
paleocoenoses consist mainly of genera: Nonion, Elphidiella, Cribroelphidium. In the south
various Globigerina: G. angulisuturalis Bolli, G. ouchitaensis gnauck Blow et Banner, G.
ampliapertura Bolli and other species had been found.
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TFTEHETUYECKUE M KOJIMYECTBEHHLIE METOIIbI B 3
CTPATUTPA®YN KOHTUHEHTAJIBHOT'O ME303051 3ABAUKAJIbA,
IMPUBAUKAJIbI 1 CME2KHBIX PETUOHOB

B.M.Cko6no, H.A.JIamuna, M.B.JIysuna (BocrCu6HUNTTHMC Pockomuenpa, UpkyTck, Poccus)

KoMrutekcupiii 6moctparurpaduueckuii v hanyuaibHe aHATN3 KOHTUHEHTAIBHBIX OCAOYHBIX W
0CaZOYHO-BYJIKAHOTEHHBX O0pAa30BAHMI BHISBAJ COOTBETCTBME KIOPCKUX M MEJOBBIX CBUT B
MEXTODHHIX TEKTOHMYCCKMX BIAgMHAX OMNPEACACHHBIM TApParcHC3WCaM TICHCTHUCCKWX THIIOB
orioxeHud. UeTKMM permoHaJbHBIM COObITHEM BO BrnaguHax 3abaikajibs B TCUCHHE PAHHCETO
Mesia ObLI Mepexod OT AOMHHMPOBAHMS OGIIMPHBIX MPOTOYHBIX 03€P K TOCIOACTBY AJLTIOBHS C
YIJICHAKOIUIEHHEM B MOMMax A0uH, [7100a/6HbIM IBJIS/IOCH PACIPOCTPAHEHHE B HAUAJIe HEOKOMA
€BOe0Opa3HOro HEMOPCKOTO 61oca (0CTpakon — LUNPARALEH, ABYCTBOPOK — JUMHOLMPEH H AP.) .
B uccnenoBaunsx wps [Ipubaiikanps, opei-Mena 3a0aiikanbsd 1 MOHIOIMM aBTOPAMH MCIIOJIb-
30BaHBl paz/IMuHBle METOOH. PacuneHensl momHbie rpy600010MOUHbIE MPEATOPHBIE TOJILIM TI0
BEPTHKAJBHBIM PSIaM NAapaMETPOB rajicK. BriieieHH e rOpU30HTHI OTPAXKaIT KOHKPETHEIE (ha3hl
OBMKCHHIM 10 IPUOOPTOBHIM KOHCEAMMCHTALMOHHBIM pasniomamM Bnagud. OnpeneieHube 3Haue-
HHS WHTCPBAJIOB JAHHHIX IAPAMETPOB CBOMCTBCHHBI MECTHBIM CTPATOHAM B OTHEJIBHBIX CTPYK-
TypHO-(DanmanbHBIX 30HAX. [l HUXHEMEJOBOM TYCHHOO3E€PCKOM CEPHM MO COBOKYITHOCTSIM
TCOXMMMYECKUX NPHU3HAKOB JOMOJHUTCIBHO MOXUYEPKHYTH TPAHUIB MECTHBHIX CTPATOHOB, paHee
BBISIBJICHHBIE OHOCTPaTHrpaduuecKuMu METOAAMH. M3yueHsl KOJIMUECTBEHHBIE COCTABBI MAJIMHO-
KOMILIEKCOB IOPHI C ONMPENE/ICHUEM HH(GOPMATHBHBIX MPU3HAKOB. BHIAC/ICHBI MEXPETHOHAIbHEIC
MAJTWHO30HHE B.TOApa-aajicHa W aajeHa-0aioca. [IposenerHo mudpoBoe KOXUPOBAHME KOJIHYECT-
BEHHBIX M KauYCCTBCHHBIX NMPU3HAKOB CTPATUrpaduuecKMx M MAJEOHTOJOTHUYECKHUX TAKCOHOB.
INosmuomamu no cdopmysie Jlarpanxa BeipaxeHa JintodauuanbHas N3MEHUYNBOCTD CHHXPOHHBIX
OTJIOXECHHN MO Mepe yaajieHus 0T Ooproe BmaguH — obaacteit cHoca. IlepBas M BTOpad
TIPOM3BOAHHBIE OT ITHX (DYHKIMI YKA3BIBAIOT COOTBETCTBEHHO HA CKOPOCTH M YCKOPEHHS JAHHOU
M3MEHYHBOCTH TOPON.

GENETIC AND QUANTITATIVE METHODS IN THE STRATIGRAPHIC
STUDIES OF THE CONTINENTAL MESOZOIC IN THE TRANS-BAIKAL
REGION AND ADJACENT AREAS

V.M.Skoblo, N.A.Lyamina, I.V.Luzina (VostSibNIIGGiMS, Roscomnedra, Irkutsk, Russia)

Biostratigraphic and facial studies of the Jurassic and Cretaceous continental sedimentary and
sedimentary-volcanogenic formations in the intramountain tectonic basins show the suites
corresponded to definite parageneses of genetic types of sediments. During the Early Cretaceous,
the most prominent regional event in the basins of the Trans-Baikal area was a transition from
the vast running-water lake sedimentation to accumulation of alluvium in the river valleys and
coal-bearing deposits in their flood-plains. In the beginning of the Neocom, the particular non-sea
bios (ostracods Cypridaceae, two-fold Limnocyrena etc.) was widespread globally.

The Jurassic sediments in the Pri-Baikal area and the Jurassic-Cretaceous ones in the
Trans-Baikal and Mongolia area has been studied by many methods. The major results are:
The voluminous foot-mountain coarse-grained strata have been stratified according to vertical
parameters of pebbles. The distinguished units reflect some phases of movements in the boundary
faults of the basins. The definite parameters are a characteristic of the local stratigraphic units
withim structural-facial zones. The stratigraphic units of the Lower Cretaceous have been
distinguished by both biostratigraphic and geochemical methods. The palinclogical complexes
from the Jurassic sediments has been studied quantitatively for the most informative indicators.
The trans-regional palinozones of the upper Toar-Aalen have been distinguished. We studied
also the combined quantitative indicators of siratigraphic and paleontologic taxons. The
polynomes after Lagrange formula express the lithological and facial variations of the coeval
sediments accumulated regularly relatively 1o the basin boundaries. The first and the second
derivatives of the functions indicate respectively the degree of the changes in the sedimentation
and its acceleration.
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HJIEMEHTBI MOP®OBUOJIOTMYECKOMN 3BOJIIOLIAU B 2
OCAIKOHAKOIUVIEHUH IO3OHEI'O ITPOTEPO304 BAMKAJIbCKOHN
IF'OPHOU OBJIACTH

AM.Craunesnu (BoctrCuOHUUITuMC Pockomuenpa, Hpkyrck, Poccus)

Muxkpodoccunnn ToKeMOpus Bce B OOBIIEH CTEEHH MOTYT MCIIOJB30BATHCS IS KOPPEASINN U
(hanmapHO#M XapaKTePHCTAKE OTIOXeHIH. CXOMHBIE IO TAKCOHOMUUYECKOMY COCTaBY acCOLMALNN
dopm obHapyxenn B Gonee uem B 100 paspesax mosmsero mporepos3os balikaabckoil ropHom
obaactn (BI'0). KoMmaekcsl MpM3HAKOB MUK PO(OCCHIMIA IO3BO/IIA HAMETHTD TPH BO3PACTHBIX
pybexa ssomonun nx Mopdooruu B MHTEPBAJIE: Cpeaumnii pudeii—Bena. 1y py6exu mpocie-
xenbl B natu paronax BI'O. BomsmmuncTeo Mukpodoccunmiit BI'O, B oT/iMuue OT «KJACCHUECKHX»
opranocrenHbix (opm (Leioshaeridia Eis., Chuaria Walc. u 1mp.), mpeacTaBicHBI TeaaMH C
BHYTPEHHHMM COHEPKAHUEM, KOTODHIE COXPAHSIOT O0BEM MPH yCAOBHAX MeTaMOpdu3Ma HauaIb-
HOI CTYMEHM 3€JICHBIX CIAHIEB. TecHas CBA3h C YIVIEPOACOACPXKAIMMMHU OTIOXCHUIMH CBUE-
TEJABbCTBYET O TPUHANIEXHOCTH 9THX OPraHM3MOB K GHolecHO3y cyabdarpenyuupyomux 6akre-
puit. C mpyroii CTOpOHBI, «KJaccuueckues (Iiockue) (GopMBI SBISIUCH YACTHIO BOTOPOCIEBBIX
coobmects doTruueckoit 30851 [TocmeaHIe IO Py NPU3HAKOB OTHOCATCS K SBOJIOLMOHHO (osiee
MPOABUHYTHIM TAKCOHAM. VX OCTATKM CAyXWIM THUIIEH B IHAHOOAKTePUATBHOM OCAAKE W PEIKO
COXPAHSUIMCh COBMECTHO C «O0BEMHBIMM» (DOCCHUIMAMH 3THX aHaspoOHbIx dauwmii. Pasaumunas
FEHETHYECKAs IPUHANIEXHOCTh OTMEUAETCS TAKXKE M OTJIMUKEM pazmepos ¢opm stux Tumos. Bee
9TO ONpeneasdeT pa3Hyl CTEMeHb M3YYEHHOCTH W, CJICHOBATENBHO, MAJIYI0 TAKCOHOMHUUYECKYIO
CXOIMMOCTh <«MMKpPOOHMOT» MO3JHET0 MPOTEPO30s pPA3HBIX pPerMoHOB. IIpM Koppesnsmum Mbl
WCIIOJB3YEM TOJABKO py0Oex mosBjcHus (opm B paspesax. JTOT MPUHIHAI, YUYNATHBAIOIIMHA
KOHCEpPBATH3M LIHAHOGUTOB M BEPOSTHOCTH MEPEOTIOXEHHS (hOpM, MOUTH HE MCIOJIB3YETCH B
npaktuke. OUeBHAHO, UTO KAK yKa3aHHbIA MPHHIMI, TAK W OOQHOBPEMEHHOE M3yueHHe 00omx
THIIOB MUKPOGOCCHINN CAERYET HPUMEHSITh IPH KOPPEJISIHA MPOTEPO3OUCKHMX TOJIIII,

ELEMENTS OF MORPHOGENETIC EVOLUTION IN THE LATE
PROTEROZOIC SEDIMENTATION OF THE BAIKAL HIGHLAND

A.M.Stanevich (VostSibNIIGGiMS, Roscomnedra, Irkutsk, Russia)

Precambrian microfossils can be used increasingly in the correlation and characteristics of
deposits. Taxonomically similar associations of forms have been found in more than hundred
of the Late Proterozoic crossections of the Baikal highland (BH). The properties of microfossils
allowed to distinguish three age boundaries of morphological evolution of the organisms during
the Middle Riphean — Vendian. These boundaries are traced in five regions of the BH. Unlike
the «classic» organowall forms (Leiosphaeridia Eis., Chuaria Walc., etc.), most microfossils of
the BH are represented by filled bodies which retain their volume in metamorphic conditions
of the low-grade green-shale facies. Their closed relation to carbon-bearing sediments indicates
that these microfossils belong to the biocoenoses of sulphate-producing bacteria. On the other
hand, the «classic» (laminated) forms were a part of algal biocoenosis of the photic zone. the
latter are considered to be in the more evolved stadge of evolution. Their remnants were a food
for another organisms of the cyanobacterial sediment and were rarely preserved in combination
with «volumetric» fossils of the anaerobic facies. The different genesis of the studied fossils is
expressed by the different size of both types of the forms. All add up defines the different
degree of investigation and consequently the poor taxonomic resemblance of the Late Proterozoic
microbiotes from different areas. In the correlation we use only the delimitation of the appearance
of the index forms in the sections. This approach takes into consideration the cyanobacterial
conservatism and the probability of the fossils redeposition. It is not commonly used in a practice.
Both the indicated approach and simultaneous study of two types of fossils should be used in
the correlation of the Proterozoic strata.
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KEMBPUMCKAS CETMMEHTAITASI HA CI/IBI/IPCKOI\/'IVIUIAT(I)OPME:
HBOJIIOIINA KAPBOHATHBIX IJIAT®OPM U BACCEMHOB

C.C.Cyxos (CHUMITuMC Pockomuenpa, HoBocubupck, Poccus)

B pamneM keMOpmu BOCTOUHYIO MOJIOBMHY M CEBEpO-3amai IIaTdOpMbl 3aHWMAI TIyGOKwmit
menbd, a oro-samag — 3aMKHYTHIH MIeab(h WM SBATOPUTOBHIN OacceitH. MakcmmasbHOE
pacmpocTpaHeHue coJedl Osul0 B ataabame. DTH ABa OOMIMpPHBIX PETMOHA PA3TPAHMYMBAIKCH
TIOACOM € SMU(PHUTOHO-aPXEOUUATOBEIME OHOrepMaMu 1 GHoKIacToBmMu Kapbonaramu. HanGoss-
niasd TPAHCTpecCHud B TOMMOTE U aTz(aGaHe npUXoauJIach Ha TPpaHUNy 3THUX BEKOB.

C 6oromckoro Beka paHHErO KemOpus A0 KOHIIA AMTMHCKOTO BEKAa CPENHEro KemOpus
IIPOMOJIXKAJICA HEPABHOMEPHEIH IIOBEM YPOBHS MOPS, c(hOPMHUPOBATHACH TATAHTCKUE KapGOHATHEIE
m1aTOPMEl C OKOHTYPHBAIOIMUMY WX OapbepHbiME prudaMu MOMIHOCTHIO A0 700 M M IIPOTSIKEH-
HOCTbIO /10 2,5 THIC.KM ¥ TOJIOAHBIE Oacceiitbl iy GuHOM A0 1 KM, I/l HAKAIIMBAINCh YEPHOCIAH-
uesble oTaoxenus. OruykTyannuu ypoBHst MOps ciocOGCTBOBA/IH TIPOrpaganuy pucoBoro (poHTa,
KoTopas cocraBwia 0 70 km.

Peskoe xpaTrkoBpeMeHHOE MAJCHUE YPOBHS MOPsl M BO3PACTAHHIE 50/10BOTO IIPUBHOCA CHIMKAT-
HOTO MaTepuasa B KOHIIE aMTHHCKOIO BEKa MPHBEIN K HAPYIIEHUIO TIPEXHEN CETMMEHTAIIMOHHOM
cHCTEMbI Cy0adpabHEIX PAaBHVH, HAYAJIOCh 3aTIOMHEHHE AENPECCHH (DIMIONTHBIMA OT/IOXCHIS-
mu. IIporpagamus pudosoro dhponra u ckiaona cocrasmaa 150—200 k.

YcranaBaMBAaeTCs TEKTOHMUYECKAsl MACCHBHOCTh CEQMMEHTALMHU Ha Gonbimeir yactn Cubupckoit
m1aThOpMBEl Ha NPOTSKEHHM PAHHENO WM CPemHero kemOpmsd. XapakTepHbl IOCTIENOBATEIbHOE,
HEPABHOMEPHOE CMEIIEHUE BceX (DalMaJbHBIX 30H HA CEBEPO-BOCTOK M B MEHBINEH CTENEHH —
Ha ceBepo-saman, k mepupepumm Cubupckoil mnardopMmbl Ha TIPOTSXKEHHH BCETO KeMOpHS;
MOCTENMEHHOE ACHMMETPUYHOE 3aN0THEHHE OTKPHITHIX 0aCCEMHOB; CAMSHHE KapOOHATHBIX ILIAT-
¢dopm B ommy rurantckyro. OCHOBHOE TOCTYIJIEHHE CHIMKATHOIO OGJIOMOYHOIO M IVIMHHUCTOO
MATepHasa OCyIECTBIS/IOCh C I0r0-3anagHoro obpamaeHns maaTdopMEL.

CAMBRIAN SEDIMENTATION ON THE SIBERIAN PLATFORM:
EVOLUTION OF CARBONATE PLATFORMS AND BASINS

S.S.Sukhov (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

In Early Cambrian the northeastern and northwestern parts of the platform were occupied by
deep shelf. The southwestern part was covered by restricted shelf (or evaporite basin). The
maximum salt spreading, more than 1 million km?, is fixed in Atdabanian. These two large
regions were separated by a relatively narrow zone composed of organic and bioclastic limestone
and dolomite, epiphyton-archaeocyathean buildups. In Tommotian-Atdabanian maximum
transgression occured at the turn of these ages.

Since Botomian through the end of Amganian uneven sea-level rising occured. The gigantic
carbonate platforms have been formed in the center, west and north with bounding barrier reefs
up to 700 m thick extending for =2,5 thous km. A few starved basins were developed on the
eastern and northwestern Platform where black shales were deposited. Sea level fluctuations
promoted.

A sharp, though short-term, sea-level fall and increasing eolian supply of silicates resulted
in destruction of the previous sedimentary system in late Amgian (Middle Cambrian). Vast
areas of the levelled surface on carbonate platforms, turned into a subareal plain. In the basin
anaerobic sedimentation ceased giving way to infilling with flyshoid. Reef-front and slope
progradation was 150—200 km.

Sedimentation is found to be tectonically passive over the most Siberian Platform during
Lower-Middle Cambrian, as well as some independence of a salt-bearing basin is defined. There
are common successive irregular displacement of all facies zones towards NE and, to a lesser
extent, NW, to the Platform periphery during the entire Cambrian; gradual asymmetric infilling
of the open basins; mergence of carbonate platforms into a single gigantic one. Most silicate
clastics and argillaceous material were supplied from the SW platform rims.
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POJIb OPTAHMYECKOI'O BEHIECTBA OCAJOYHBIX IIOPOJ B
POPMHUPOBAHUN ABTOHOMHbBIX TE®OPMALIUU

N.®.10cynosa (BCE'MHI'EO Pockomuenpa, Mocksa, Poccus)

Hannume opranmueckoro Bemectsa (OB) B mopomax MOXeT COMPOBOXAATBCS Pa3HOOOpPa3HBIMH
aBToHOMHBbIMK HedopManmsivu Tommu. OHE 00ycIoB/IeHB! cienyomuM: 1. Manoil mIoTHOCThIO
OB (okosio 1 r/cM?). Do menaer OB 3naunMoi 06bEMHOM KOMITOHEHTOM moponsi. 2. HepasHo-
MepHBIM pacnpeaencareM OB mno jartepaan. Ity aBa cBoMCTBA 00YC/IOBAMBAIOT IIOTHOCTHYIO
HCOAHOPOAHOCTh TOJIIIKX, HEPABHOMECPHOC YMCHBIICHHUC MOINHOCTH IUIACTOB B CIydd€ yTpaThl
mopoaamu csoero OB u o6pazoBanue gedekTa reoJorHYecKoro MpoCTPaHCTBA. 3. YMEHbIIEHUEM
(4 maxe NoOJIHOM notepeit) Macchl uckonaemoro OB B xoze aurorenesa. OHO MOXET OBITh BHI3BAHO
pazuyHbMEA (HAaKTOPAMH: TEPMOIAECTPYKIHEH, TEKTOHOCEHCMUUECKUM BO3ACHCTBUEM, YTHJIN3A-
nueir OB mukpodaopos u ap. Ith PakTops BH3HBAKT Tpaachopmauuio OB ¢ oOpasosanueM,
OTACNACHHEM M YHaJCHMEM MurpaumoHHocnocobHnix ¢mionnos (CO,, H,0, H,S, H,, NH;,
YIJIEBOAOPOAHN M MX mpom3somubic). 4. Ilynpcupyromum xapakTepoM reHepamuu dmounos. B
CIyyae OrpaHHUYEHHOHM Aerasaumyd MOryT (DOPMHPOBATHCS YUACTKH MOBBIIICHHBIX JABJACHUA U
HATIPSKEHUM, BO3HUKATH B3PbIBBI, BHIOPOCH!, TOPHBIE YOAPH, CEACMHUYECKOE COTPSICEHUE MACCUBA,
30HBI APOOICHNS U TPEMMHOBATOCTH. J. APPECCHBHBIM BO3IeHCTBHEM HEKOTOPhIX (hmiounos (CO,,
H,S, opraHnyeckie KMCAOTHL M Ip.) HAa MUHEpaibHOe BemecTo. O6pa3yroTcs ociabIeHHbIE 30HBI,
npocagku u apyrue aedopmammu. [IpuBomarcd mpuMepbl MO KOHKPETHBIM UYE€PHOCIAHLEBHIM
tonmam. [Tposenenune paccmorpeHHoro csoiicrBa OB BO3MOXHO U B YCJIOBHSIX aHTPOIOIEHHBIX
HapymeHUH MPUPOAHON CPEABI.

THE ROLE OF ORGANIC MATTER OF SEDIMENTARY ROCKS IN
FORMING AUTONOMOUS DEFORMATIONS

L.F.Yusupova (VSEGINGEO, Roscomnedra, Moscow, Russia)

Organic matter (OM) in rocks can cause various autonomous deformations of strata because of:
(1) Low density (about 1 g/cm?® which makes OM an appreciable volumetric component of a
rock. (2) Irregular lateral distribution. These two properties lead to inhomogeneity in the density
of strata, irregular decrease in the thickness of layers in case when rocks loose (fully or partly)
their organic matter, and formation of a defect of the geological space. (3) A decrease of fossilized
OM due to lithogenesis, caused by different factors: thermodestruction, tectono-seismic impact,
utilization of OM by microflora, etc. These factors cause a transformation of OM manifested in
formation, separation and removal of migratable fluids (CO,, H,0, H,S, H,, NH;, hydrocarbons
and their derivatives). (4) Pulsating nature of fluid generation. In case of limited degassing,
the areas with increased pressures and stresses can be formed. It can be followed by explosions,
burst-outs, rock blows, seismic shaking of a rock massif, formation of cracked zones and jointing.
(5) Aggressive influence of some fluids (CO,, H,S, organic acids and others) on the mineral
matter. Week zones, subsidences and other deformations appear in them. The examples are
given for particular black schist strata.
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MOPCHAH I'EOJIOTHA H ITAJIEOOKEAHOTPADHUSA
MARINE GEOLOGY AND PALAEOCEANOGRAPHY

BEPUHI'OBOMOPCKASI MOJEJIb 3BOJIIOINN
BOCTOYHO-AZUATCKOMU IMEPEXOIHOU 30HbI

B.M.T'ony6es (BHAMoxeanreonorus Pockomuenpa, Cankr-Iletep6ypr, Poccus:)

TexToHOpH3NUECKIE PEKOHCTPYKIMY BepuHroBOMOPCKOro pernoHa MoKashiBAIOT IUKIMYECKYIO
pasrpy3Ky reopOTAlMOHHEIX HANPSKEHWH B JICBOCTOPOHHEH BoCTOUHO-A3MATCKOM M MpPaBoCTO-
poHHEH 3anafHo-AMEPHKAHCKOM CABHUIOBBIX 30HAX. JTH 30HB DPAa3nensioT EBpoasmartckyio,
Cesepo-AMepuxaHcKyio ¥ THX00KEaHCKYI0 JOKEMOPHICKHE MIAT(OPME M CMBIKAIOTCS B THXO-
OKEAHCKHIl TOXBMXHOM IOSC.

IIpsiMeie m 06paTHBIE IPOBOPOTHI MIATGHOPM TIPU YCKOPEHMH ¥ 3aMEVICHUH BPAIMESHUS 3eMIn
ONPEAC/TIIIN N3MEHCHNE HATIPAB/ICHUS JBUXEHUS B IBYX IJIABHBIX CABMTOBBIX 30HAX PETMOHA CO
CMEHOM HANpPSIXKEHMSI Ha cxXaTtue. BomHOOOpasHble mnepeMemieHHs OOECIIEYMIN CTaqWIHOCTD
passutusg MZ;-K7 reoCHEKIMHATBHEIX CHCTEM, BYJKAHOTEHHBIX IIOSCOB M HOKEMOPHICKHX
MaccuBoB. Maccuser nepexpsimuch Gasambramm Il «OKEaHMUYECKOTO» CJIOS, OXHOBO3PACTHBIMU
BYJIKAHOT€HHBIMH IIOSCAMM M CTAJIH JIOKaMHU MEJIKOBOIHBIX CHHOPOTEHHBIX OCAIOUHBIX 0ACCEHHOB.
Anpnuwiickmii nukn 3aBepumics B N; # N, CTaHOB/IEHWEM TOPHOCKIATYATON CTPYKTYPH H
1y OOKOBOXHOM BIIAAKHBI MOPSI 3a CUET MOTPYKEHHS TIEPEYIIOTHEHHBIX MACCHBOB. UeTBEpTHYHAS
AKTWBH3AaLMs BHI3BAHA HAYAJIOM HEOTEKTOHHUYECKOIO LMKJIA.

Cnsurosas reoqMHaAMUKa CBA3bIBAacT 00pasoBanne BepnHroBa MOps ¢ AECTPYKIMEH MTEPEXOTHOM
30HBI KOHTHHCHT—OKEaH M OKeanusauued TuxookeaHcKoH miargopmel. Hameuaerca CHHXpOH-
HOCTb 006pa3oBanus I «OKeaHMUECKOro» C/I0s M MOrpyXeHus AIeyTCKOH KOTIOBMHEI, KOTIOBUH
Oxotckoro u F0xno0-Kuraiickoro mopeit u C3 xoraosuns Truxoro okeana. Korniosuns bepunrosa
u Anonckoro (Komangopckas u Bayspc) mopeii cunxponnst ¢ CB kor1opuHOM okeara. [logaarue
Caxanuna u XOKKa#WmO CTPyKTypHO MOR06HO moxsomHomy xp. ITlupmosa u C3 xpe6ry Tuxoro
okeana. OxeaHmueckue Xeaob6a (QOPMHPOBANIMCH BMECTE C OKEAHMUECKMMH KOTJOBHHAMH KAK
pas3jOMHBIE 30HBI, H3HAYAJBHO Pasfesads ApeBHWE KpaToHBl. OMHOTHIHOCTD CABUIOBBIX medop-
Manuil B BocTOUHO-A3HMATCKOM MepexoqHOi 30HE MO3BOASET MPUIOKUThL MEXAHU3M U HCTOPUIO
9BO/IIOIIMM BepuHroBOMOPCKOTO perMoHa KO BCEM MOPSIM 30HHI.

THE BERING SEA MODEL OF EVOLUTION OF THE EAST-ASIAN
TRANSITION ZONE

V.M.Golubev (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

Tectonophysic reconstructions of the Bering Sea Region show cyclic discharge of georotary stresses in
the sinistral East-Asian and dextral West-American strike-slip-fault zones. These zones separate the
Eurasian, North-American and Pacific pre-Cambrian platforms and close in the Pacific Mobile Belt.

Direct and reverse turn-overs of the platforms at acceleration and deceleration of the Earth’s
rotation were responsible for reversal of displacement direction in two major strike-slip-fault
zones of the region with the change of extension into compression. Wave-like displacement
provided the stage-by-stage pattern of development of late MZ -KZ geosynclinal systems,
volcanic belts and pre-Cambrian massifs. The massifs were overlapped by basalts of the II
«oceanic» layer, which were coeval to the volcanic belts, and became the beds for shallow
syn-orogenic sedimentary basins which were showing con-sedimentational subsidence. The
Alpine cycle terminated in the N; and N, by the build-up of a mountain-fold regional structure
and an abyssal basin of the sea due to subsidence of overcompacted massifs. The Quarternary
activation was induced by the onset of the neotectonic cycle.

The strike-slip-fault geodynamics correlates formation of the Bering Sea with destruction of
the continent-to-ocean transition zone and with oceanization of the Pacific Platform. Formation of
the II «oceanic» layer and subsidence of the Aleutian Basin, the Okhotsk and South-China seas
basins and of the Northwest Pacific Basin were synchronous. The Bering Sea Komandor and Bowers
basins and the Japan Sea Basin were formed synchronously with the Northeast Pacific Basin, An
elevation of the Sakhalin and Hokkaido is similar in structure to the submarine Shirshov Ridge and
to the Emperor Seamounts of the Pacific Ocean. Oceanic trenches were formed concurrently with
the oceanic basins, but as fault zones they initally divided ancient cratons. The similarity of nature
of strike-slip-fault deformations in the transition zone allows the mechanism and history of evolution
of the Bering Sea Region to be applied to every sea of the zone.
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HOBA{ PEJAKIINA I'EOJIOTUYECKON KAPTHI (1:15 000 000) JTHA
MHPOBOI'O OKEAHA. ITPUHIIUII TPAHCITAPEHTHOCTU
OCAOYHOI'O YEXJIA

O.I1.dyHpo (BHHUMokeanreonorus Pockomuenpa, Cankr-Ilerepypr, Poccus)

Crenens reosornueckoil M3y4yeHHOCTH MHpPOBOro okeana ofecrnmeuuBaeT BO3IMOXHOCTH JIMIIHL
0630pHOrO M MegkoMacmraGHoro kaprorpacduMpoBaHus aHAa akeatopuit. [naBHag mnpobiema
MOPCKOTO KapTHPOBAHUS 33KJIIOUAETCS B JUCIPONOPLME MEXIY MAaJbiM KOJMYECTBOM MCXOMHBIX
OAHHBIX ¥ OrPOMHBIMM pa3MepaMM IUIOMIAAM, MOAJiexamen kaprorpaduposanuio. CocrapicHue
Pe0JIOrHYECKOM KapThi TPAAWIMOHHBIM MyTeM 6a3upyeTCs HA TOM, UTO HA KapTe 0TOOPaXKaroTcs
KOHTYPHI Fe0JIOTMUYECKUX TEJI, BBICTYNAIONMX HA KAPTHPYEMYIO OBEPXHOCTD.

OnBIT MOPCKOTO KapTorpadupoBaHus NOKa3biBAET, YTO OyKBAIbHOE COOIOACHIE ITOTO IPABU-
JIAa HEPEOKO MPUBOANT K TPAHCHOPMAIMHA COCTABISIEMON IeOJOrHUECKOM KaPThl B KAPTY YETBEP-
TMUHBIX OTJIOXEHHH, a CJIEACTBUEM OTCTYIUIEHHS OT HEro (C LEJIBI0 yCUIeHN S NH(POPMATHBHOCTH)
MOXET GHITh MPEBPAINEHHUE TE0JOTHUECKOM KAPThl B KOMOMHALMIO KAPT TEKTOHHUYECKOH, Mopdo-
CTPYKTYPHOU ¥ YETBEPTHUYHBIX OTJIOXCHHH.

[ pUHIMNIKAILHO HOBBIA BUI MEJKOMACIITA0HBIX PEOJIOTHUECKUX KAPT AHA AKBATOPUI,a TAKXKE
3aKPHITHIX IUIOMIAACH HA CYUIE, XapaKTEPU3yOMMUXCS MOBbIIEHHON UH(OPMATUBHOCTBIO, MOXET
OBITh NOXYYEH HA OCHOBE JOMOJHHUTE/IBHONO MCHOJb30BAHUS HOBOTO IPUHIMIIA TEOJOrHYCCKOrO
KapTorpabupoBaHud — IPHHIANA TPAHCIAPEHTHOCTH (IIPO3PAYHOCTH) OcagoyHoro uexsia. OH
NO3BOISIET MOYYNTh Ha TE0JOrMUECKON KapTe 00bEMHOE PEACTABICHHUE O CTPOCHNH OCAaIOYHOTO
YyexJa MyTEM OQHOBPEMEHHOTO KAPTHPOBAHHUS €ro CTpaTurpacMueckux KOMIOHEHTOB MO/ MOKPO-
BOM IIOBCEMECTHO PACMPOCTPAHEHHBIX BEPXHEKANHO30HCKUX OTJIOXKCHHH.

Hopas pemaxums reosiormyeckoil kaptol AHa MupoBoro okeana (kak vactb I'cosormueckon
Kaptel Mmpa, 1996), cocraBieHHOM ¢ COOMOACHHEM OTMEUCHHBIX IPHHIMIOB M B CAMHOH AU
CyIIH ¥ AKBATOPHUU JIETCHIE, MO3BOJISET MOJYUYUTb LEJOCTHOE MPEACTABJACHHE O TEOJIOTHUYECKOM
CTPOEHUHU BCEHl TBEPIOM TMOBEPXHOCTH IUIAHETHI M B, YACTHOCTH, BBISIBUTh CHCTEMY KPYIHBIX
CJOXHOIMOCTPOEHHBIX M€OCTPYKTYP — NEPUKOHTHHEHTAJIbHO-OKECAHNUECKUX CEAUMEHTALMOHHBIX
6acceiiHOB, B Mpeeaax KOTOPHIX ACTOLCHTPH C TCUCHUEM BPEMEHH NEPEMEHIAIOTCS B CTOPOHY
OKEaHMYECKOTO JIOXKA.

GEOLOGICAL MAP (1:15 000 060) OF THE WORLD OCEAN BOTTOM
REVISED. THE PRINCIPLE OF SEDIMENTARY COVER TRANSPARENCY

O.P.Dundo (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

The extent of the World Ocean study permits to make only a review and small-scaled mapping
of water area bottoms. The main problem of the marine mapping is the disproportion between
lack of initial data and great size of area, that has to be mapped.

The compiling of geological maps is usually based on main principle — the map shows contours
of geological bodies, that outcrop on mapping surface. Experience of marine mapping shows that
the literal keeping of this rule often results in transformation of the geological map into map of
Quarternary depositions. But in case of getting off this rule (in order to intensificate the
information) geological map can be transformed into combination of tectonic, morphostructural
and Quarternary maps.

Essentially new kind of small-scaled geological maps of water area bottoms (and closed areas
on land) of highly informational data may be produced using a new kind of geological mapping,
that is based on principle of sedimentary cover transparency. This principle permits to express
on geological map a volume notion about sedimentary cover structure by means of simultaneous
mapping of its stratigraphic components under the cover of ubiquitous late Cenozoic deposits.

The revised version of geological map of the World Ocean bottom (as part of the world
geological map, 1996), that had been compiled on the base of all these principles and common
legend for land and for water areas, allows to get integral notion about geological structure of
all the hard surface of the Earth and, in particular, permits to reveal the system of large complex
geostructures of pericontinental-oceanic sedimentary basins within which the depocenters remove
during time towards the ocean. :
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XPOHOJIOI'UA 3AJIO2KEHUA M 3BOJTIOHHUU
CEIUMEHTAITMOHHBIX BACCEMHOB APKTUYECKHUX IIEJbPOB,
INEPCIIEKTUBBI UX HE®TETA3OHOCHOCTH

O.I1.lynpo, 1.B.JTasypkun (BHWUHokeanreonorus Pockomuenpa, Caukt-Ierep6ypr, Poccus)

3anoxenne u 5BoMONM DAHEPO3OHCKAX CEAMMEHTAIMOHHBIX GACCEHHOB HA mebhax ApPKTHKHA
KOHKOP/IAaHTHB! (DOPMHMPOBAHUIO CHCTEMBI Te00JI0KOB, PACTIONAralomMXcs Ha APKTHYECKOH KOH-
THHCHTAJIbHOW OKPAWHE M B MPUJICTAIOMUX peruoHax EBpasum m Ansgcki.

Mo BpeMeny 3aM0XeHHS M OCOGEHHOCTSM IBOIOLMH PACCMATPUBACMBIE GACCEHHBI noapasae-
JISIOTCH HA JBE KATEropuu: pudeiicKo-paHHENANC030HCKIE U TO3THEME3030MCKHE,

K nepsoit kareropum orHocatcs Gacceitnnt Bapenneso-Cesepokapckoro, JlanTeBckoro u
Bocrouno-Cubupcko-Bodoprckoro reo6a0kos; u3 HUX [ABa MEPBBIX Pa3fe/eHHI Taiimeipo-Cese-
PO3EMEILCKUM BBICTYIIOM, & BTOpOH u TpeTuii — Korensunuecko-JIsaxosckoit rpsaaoii. Pazsutue
GacceifHoB MEPBOrO reo6/10Ka 3aKAHUMBAETCS B MEJTy, a BTOPOTO M TPETHETO MPOJO/IXACTCS U B
KaiHo30¢. B AByx mocienunx duKcupyercs 9BOIIOLMOHHAS May3a B KOHIE PAHHENO MeJa.

Bropas kaTeropust BK/IIOUAET CHCTEMY OCAfOYHBIX GacCEMHOB, BHITSHYTBHIX LENOYKOH B KOro-
BOCTOYHOM Hampas/enuu ot HoocuOupckux ocTposos fo 3anusa Koueby Ha Asscke, pacroso-
XKEHHYIO 10XHee nopHatust Auxy — ayru [epasbaa. Bce craguu 3BOTIOMHMH 9THX OCATOUHBIX
GacceifHOB OTHOCSTCS K KOHIly PaHHETO MeEJIa — KailHO30I0.

Ocobas xareropus — FOxHo-Kapckuit 6acceitn (ceBepHOE 3BEHO 3anaguo-Cubupckoro reo-
6J10Ka) , 3a/I0XKEHHE KOTOPOTO OTHOCHTCS K TIEPMCKOMY BPEMCHH, a 3aBEPIICHUE Pa3BUTHA — K
NaJaeoreHy.

Bce orMeueHHBIE BhIIIE CENMMEHTALIMOHHEIE 0ACCEHHB APKTHYECKHX MIEIb(OB MePCHCKTHBHEL
B OTHOLUICHWH FEHEPALNU W aKKyMyJSIMM YIVIEBOZOPONOB. B HekoTophix OaccedHax nake Ha
HAYaJIbHOW CTAJAMM TIOMCKOB BBISIBJECHBI YHUKAJIbHBIC MECTOPOXICHHMS-TUTAHTH (IIOKA, MpaBaa,
NpEUMYMECTBEHHO MECTOPOXKACHMS ra3a). B cooTBETCTBHHE C CyLIECTBY IOMEN MUHEPATEHIYECKOH
Crenuanusaumeir ,6acceitel nepeoi KaTeropun 61aronpusTHH Ha 0OHAPYKCHHE B Aa/IbHEHLIEM
ra30BBIX W HEMTIHBIX MECTOPOXACHUM, OACCEHHBI BTOPOH KATErOPUM — MPEUMYIIECTBEHHO HA
o0HAapyXeHHe MECTOPOXIEHHIA raza.

CHRONOLOGY OF ORIGIN AND EVOLUTION OF ARCTIC SHELF
SEDIMENTARY BASINS, PROSPECTS OF THEIR OIL AND GAS
PRODUCTIONS

O.P.Dundo, D.V.Lazurkin (VNIlokeangeologija, Roscomnedra, St.Petersburg, Russia)

Origin and evolution of the Phanerozoic Sedimentary basins on Arctic shelves concordant to
creation of the geoblock system, that occurs on the continental margin and adjacent Eurasian
and Alaska regions.

There are two types of sedimentary basins. The first type includes basins of Riphean-Early
Palaeozoic origin and occupies the Barents-North Kara, Laptev and East-Siberian-Bofort
geoblocks; the two first geoblocks are separated by Taimyr — Severnaya Zemlya prominence,
and the second and third ones — by the Kotelniy-Zjachovskiy range. the development of the
first geobloca basins ended in Cretaclous, but that of the second and third ones continued in
Cenozoic. The evolution of two last geoblock basins has a pause at the and of Early Cretaceous.

The development of the second type of sedimentary basins took place at the and of Early
Cretaclous-Cenozoic. These basins elongate as a chain in south-eastern direction from
Novosibirskiye Islands to the Kostebu Bay in Alaska, and are situated to the South of the Andju
rise — the Gherald arc.

The South Kara basin (the northern link of the West-Siberian geoblock) is of a special type,
originated in Permian and completed in Paleogene.

All the aforementioned Arctic shelf sedimentary basins have prospects for hydrocarbon
generations and accumulations. The unique deposits-giants are revealed in some basins even in
initial stage of researches. In accordance with available mineragenetic specialization, the basins
of the first type would be favourable , in future, for revealing of oil and gas fields, those of the
second one — presumably for revealing of gas deposits.
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MEXAHM3M KOPOTKOINEPUOOHBIX ITYJIbCALINIHI
OKEAHUYECKOI'O CIIPEAUHTA

E.I. XemuysxxHukos (BHUH oxkeanreonorus Pockomuenpa, Cauxr-TlerepGypr, Poccusa)

Kopa B pudroBoit 30He Mopmenupyercss ABYXCJIOMHBIM YNPYTUM TEKTOHOC(HEPHBIM MAKETOM.
Jluroc/on npuHuMaeTcs Gosiee XEeCTKUM M TEPMUUYECKM «MHEPTHBIM» M0 CPABHEHHUIO C 4CTEHO-
cnoem. OCHOBHBIE YEPTHI IBOJTIOLNM MAKETA: MIHOBEHHBIM (OTHOCHTE/IbHO MEPHOAA) KOHBEKTHB-
HBII TETMIOOTBOX OT GOPTOB TPELIKWHBI IIPH OCEBOM PACKOJIE, 3a/1CUNBAHUE TPEIIWHbI, MEAJICHHBIH
HArpeB SHAOTCHHBIM TEIJIOM, HAKOIUICHUE TEPMOYMPYTUX HANPSXKCHUM (JIATLJIACOBO PACTSDKEHUC
JIATOC/OS, BUPTYasibHbiii n3rub nakera). [1pu 6a30BbIX 3HAYEHHUAX APAMETPOB MOAEU JAUTEb-
HOCTh myabcauuu coctasager 5300 ser, HaKoMICHHAY 33 LUKJI MOJIHAS JHEPIUs TMAKeTa paBHA
770 maa. [Ix na 1 M ocu pudra.

leomsuueckue crencTBuS: B3aMMHBIE TOPU3OHTAIBHBIE CMEIUCHMUS CJAOEB MO WX TPAHMIE
CBSI3aHBI CO CKAYKOM HA Heill abcomoTHOW 00beMHOM nedopMauyy, BHIZBAHHON CHJIBHBIM
JIATIIACOBBIM  PACTSIKEHUEM JUTOCHEPHON OOONOUKH; HaAWuke CTPYKTYP CXKATHS B HMKHHX
TOPW30HTAax PUTOBBIX 30H MMPU OHOBPEMEHHOM PACTSI)KCHKMM B BEPXHUX — PE3YJIbTAT ACUCTBUS
BUPTYaJIbHOIO TEPMUYECKOro mu3ruba mnakerd; GMCMMMETPHYHBIE OTHOCHTE/IBHO OCH MOJIOCHI
MUHHMMYMOB TEIUIONOTOKA OT [HA CBSI3aHBI C INepepacnpene/ieHUeM OTBOAMMOIO Temia Ipu
paspeiBe MAKETa; TePMOYINPYIue HAHpPsDXeHMs POpMHUPYIOT SKBUBAJIEHTHOE Hanpsokenue Mopa,
cocrasnsomee 90 %, pa3pbiBHOH MPOYHOCTH BELIECTBA JIATOCJIO,

OCHOBHYIO POJib IIPH PACKOJIE MJIUT UrPaeT BHYTPEHHUN (PaKTOP—TEPMOYIPYTUe HATIPSKEHUS.
Packos u TpaHCTIOPTUPOBKY IUIUT CJEAYET YETKO PAa3IMUYATh MO KOMIUIEKCY CHJI, MX BHI3HIBAIOIIMUX.
OEHOMEHOJIOHYECKHI TOAX0A K PACCMOTPEHUIO MpOUEcca pa3phBooOpa3oBaHus He Tpedyer
TOCTPOCHMUA BCIIOMOraTC/bHbIX MECXAHU3MOB, KOTOPbIC HYXOATCI B 06'bSICHeHI/ISIX. HOCTpOCHHaH
MOJEJIb €CTh PA3PBIBHAY aBTOKOJIe6aTebHad cucrema. OHa HeUTPAIbHA N0 OTHOLWIEHHMIO K CIIOCO0Y
MOCTYTUJICHUS HEPrud B PUGTOBYIO 30HY M MOXET 3aHMMATh JIO0OM HMEepapXMUECKUHl YpPOBEHb
TEKTOHWKH HA JMBEPIeHTHBIX 'PAHUIAX, [PH KOTOPOM COOIIONAETCH MPUHATAS PEOJOTHI TEKTO-
HOC(DEPHOrO TIaKeTa.

MECHANISM OF SHORT-PERIOD PULSATION OF OCEANIC
SPREADING

E.G.Zhemchuzhnikov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

The earth crust in the rift area is simulated by a two-ply resilient tectonosphere packet.
Lithosphere is accepted as more rigid and thermally inert compared to the astenosphere. The
basic features of the packet evolution are: momentary (with respect to the period) convectional
heat-dissipation from the edges of the expansion crack when an axial crevice takes place;
soldering of the expansion crack; slow heating from the inner heat; accumulation of the
thermoelastic stresses (Laplas-tension of the lithosphere, virtual pure bending of the packet).
When model’s parameters have base values, pulse duration is about 5300 years and the full
energy of the packet accumulated during the cycle is equal to 770 millions Joule per one linear
metre of the rift axis.

Geophysical corollary: relative horizontal displasements of straia along their edge are
connected with the jump of absolute volumetric strain there caused by a strong Laplas-tension
of lithosphere shell; existence of compression structures in the lower horizontal rift areas with
a simultaneous tension in the upper ones is the result of the virtual thermal pure bending packet
operation; bisymmetrical with respect to the axis strips of heat flux minimums from the bed are
connected with the redistribution of the conducted heat when the packet is creviced; thermoelastic
stresses form equivalent More-stress which makes 90 9% of lithosphere tensile strength.

The main role in the plate crevice is played by the «inner» factor - i.e. thermoelastic stresses.
Crevice and transportation of plates should be sirictly separated according to the complex of
strenght causing them. Phenomenological approach to the examination of the process crevice
doesn’t need a construction of any auxiliary mechanisms, the latter in its turn need some
explanation. The constructed model is a tearing hunting system. It is neutral to the way of
energy influx to the rift area and can hold any hierarchic standard of tectonics on the divergence
borders when one respects the accepted rheology of tectonosphere packet.
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MPOBJIEMBI 3BOJIIOIIMNA KOHTUHEHTAJIBHOM OKPAVHBI
AHTAPKTHUbI

B.JL.MiBanos (BHMokeaureonorus Pockomuenpa, Caukr-TletepOypr, Poccus)

B Teuenme mByx HOCJIENHMX HECATHNETHH KOHTHHEHTANbHAS OKPAMHA AHTADKTHIb SBJISETC
ApEHOU AKTHMBHBIX I€0JIOTO-TCO(DM3NUECKAX UCCICIOBAHMA B PAMKAX MEXAYHAPOXHBIX U HALWO-
HAJBHBIX TPOrpaMM. AHTAPKTHUYCCKMH MATEPHK HA COBPEMEHHOM IJTAle OKPYXEH KOJIBLIOM
KOHTHHEHTANbHBIX OKPanH, CPOPMHUPOBABLIMKCS TOUTH UCK/IIOUATEIBHO B PEXUME PACTSIKEHUS.

«Knaccuueckme» OKpauHBI ATJIAHTUYECKOTO TUIA, TE CPABHUTEIHLHO Y3KUE JIMHEHHBIE OCAN0Y-
Hble GAcCEHHBI BBHITSHYTH BJOJIb KOHTHHEHTAJBHOTO CKJIOHA, MAPKHPYs IICPHOKCAHUUCCKHC
PH(TOTCHHBIE IIBH, PA3BUTH B MPENE/IAX MOMYKOIbLA, OXBATHBAKOMETO BOCTOUYHYIO TIOJIOBUHY
ATJIAHTHYECKOTO CErMeHTa (CeBEpO-BOCTOK MOpS YOmAE/Ana) M BECh MHIOOKCAHCKUIH CEIMEHT
BILUIOTH 10 Mops JI'HOpeuns. Tam, rae nepuoxeanmueckve puhTOreHHBIE CTPYKTYpPH HepeceKa-
IOTCSl C pafAMaJIbHBIMU TPAHCKOHTHHEHTAABHBIMU pudramu (Mope Compyxectsa) (opMmupyercs
obuupHast 061acTh npornbaHus U ocaakoHakormIcHus., CHenudryecKyo pa3HOBHIHOCTh HACCHB-
HOi KOHTHHEHTAJIbHON OKPaMHBI MPEACTABASECT CO00i pernoH Mops Yamneana, rie THraHTCKHi
OcaziouHbi CynepbacceiiH MPUypPOUYCH K PETMOHAIBHOMY apeasy MPOTMOAHMS, OXBATHBAIOLEMY
MOJTy3aMKHY THIH yYaCTOK BHYTPEHHETO Ieabda 1 MMEIOIEMY TIPOAO/IKEHNE HAa BHEMIHMIA e/ Ib()
u B OKeaH. B xoHTyp 3TOr0 reof;10Kka momagarT, KAK MUHAMYM, YETHIPE CTPYKTYpPHO-TEKTOHHU-
YECKMX BIEMEHTA: 3aMyTOBbIe 6acceiiHBl AKTHBHONM NAJEO0KPAVMHBI Ha 3amajie, 061acTh mepuxpa-
TOHHOTO OITYyCKAHMs B LIEHTPE ¥ HA I0T¢, «TOHABAHCKUN» MIEPUOKEAHUUECKHH 0acceiiH Ha BOCTOKE,
rry6OKOBONHEI OCafouHblil OacceilH Ha cesepe. B THMXOOKEAHCKOM CEIMEHTE AHTAPKTHIBI
MOJIOAsl TTACCWBHAS OKPaWHA HAKJIANLIBAETCI Ha paHEE CYIICCTBOBABIIVIO AKTUBHYIO OKPAWHY
noc/e ee crabuamsaumy. BaxHo, 4To TpH r1aBHBIX pUTOreHHBIX TPOra JMHEHHO OPHEHTHPOBAHDI
HE MApa/ieJbHO KDAX0 MAaTepuKa, a CyOMEpHAMOHAJbHO, B COOTBETCTBUM C IPOCTUPAHHUEM
TEHEPAIbHOTO reopasaena, oTaesndomero Boctounywo Antapktuny or 3amagHoii.

IToka ocraercs 3araakoil reHe3uc HauboJee MOJOXOrO 3BeHA THXOOKEAHCKON OKpauHbI
AHTapKTHAEI, CKPHITOTO IIOA BOAaMu Mopeit AMyHnaceHa u Bemnuncraysesna.

EVOLUTION OF THE ANTARCTIC CONTINENTAL MARGIN

V.L.Ivanov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

During two last decades the continental margin of Antarctica represents the arena of extensive
geological and geophysical researches within the framework of the international and national
programs. Antarctic continent at the present stage is surrounded by a ring of continental margins,
formed almost exclusively under regime of extension.

The «classical» margins of the Atlantic type, where comparatively narrow linear sedimentary
basins are extended along continental slope, marking perioceanic rift sutures, are developed
within the limits of a half-ring covering east half of the Atlantic segmeni (north-east of the
Weddell Sea) and a whole Indooceanic segment down to the d Urville Sea. Where perioceanic
rift structures are crossed with radial transcontinental rifts (the Cooperation Sea), the extensive
area of subsidence and sedimentation is formed. The specific variety of a passive continental
margin is represented by the Weddell Sea area, where huge sedimentary basin is confined to
regional area of subsidence, covering a half-closed part of internal shelf and having its extension
onto external shelf and in the ocean. At least four structural-tectonic elements exist within a
contour of this geoblock: back-arc basins of the active paleomargin on the west, area of
pericratonic subsidence in the centre and on the south, «Gondwana» perioceanic basin on the
east, deep-water sedimentary basin on the north. In the Pacific segment the young passive
margin is imposed on a earlier existed active margin after its stabilization. It is important that
three major rift troughs are linearly oriented not in parallel to a continent edge but
sublongitudinally, in accordance to the strike of major geological boundary separating the East
and the West Antarctic.

For now, the genesis of the youngest link of the Pacific margin of the Antarctica hidden under
the waters of the Amundsen and Bellingshausen Seas remains a mystery.
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EBPA3ZMICKII CYBBACCEVH: IIPOBJIEMbI BO3PACTA

B.A.Kum, B.B.Bepba (BHUMoxkeanreonorns Pockomuenpa, Canxr-Ilerep6ypr, Poccus)

Ananu3 aHoMAaIpHOr0 MarauTHOrO moas (AMIT) Espasuiickoro cy66acceiina mokasaJi, uTo I0XHEe
80° c.II. COpemMHIOBHIE AHOMAIMM (KpoMe 5) OTCYTCTBYIOT. 30HA CIIPEAMHIA HE OXBATBHIBAET
10’KHOE LICHTPUK/IMHAJbHOE 3aMbIKanune cyGbaceiina, rae yCTaHaB/AMBAETCA KOPA OKCAHUUYECKOTo
tuna. Illupusa s0us o6bscHgeTcs umms TpenpudTOBEIM CymecTBOBaHMEM cyObaceina.

HuszkorpagreHTHOE MATHUTHOE noJie CyG6aceiina obsacHsaercs 3pHEKTOM CTapeHns OCTATOUHON
HAMATHUYECHHOCTH — BEAYIIEH B «(OpMUPOBAHMK» CIPETMHIOBHX aHoManmid. [Ipexnonaraercs
Gosee npesumit, yem 50—60 MUIH. JIeT, BO3PACT TMHEHHBIX aHOMAIHH cy60aceiina. AnanrornuHoe
npeanoaoxenue Ovuto coenano D.Rowely et al. (1988), onpemenuBminM Havaao CIpequHra B
ErpazmiickoMm n Cesepo-ATaanTinueckoM cyGfaceiiHax HAyaaoM PaHHETO MEJa.

Pekoncrpykumu AMIT 1 IOKabHEIX M30CTATHYECKAX AHOMAJIMIA BOCCO3MAIOT OOMIY IO Tre0CTPyK-
TypHYIO KapTury 3anamnso-ApkTHueckoro meabda u AMepasuiickoro cy66aceiina. P.Vogt (1979)
npeanonarai, uro obnactu no nepudepnn Eppasuiickoro cy66aceiiHa «IpeACTaBiIsOT OCTATKU
ME3030MCKIX 0ACCEIHOB, KOTOPHIE KOHTPOIMPOBAJIH JHHUIO HAYAJIBHOTO cipenunra». Comocras-
JIeHNE ¥ AHAJIN3 OTCUECTBEHHBIX M 3apyOEXHBIX CEMCMUYECKUX MaTepuanoB no EBpasuiickomy
cy66aceiiny MO3BOISIOT MPOBECTH KOPPEJSIMIO BBIIEAIEMBIX CEHCMOTOPU3OHTOB U JATh HOBYIO
MHTEPIPETALMIO BO3PACTHOM TPHBA3KM CEHCMOTONII C COOTBETCTBYIOIIMMM CKOPOCTAMM
(V=18—22 xm/c — N—Q ; V=3,7—38 km/c — P ; V=4,0—4,5 xm/c — K. Pan
MCC/IEOBATEEH TOIATAET, UTO CYIIECTBYET 3aBUCHMOCTh MIYOWHHI CPEAMHHO-OKEAHMUECKOTO
xpe6Ta OT BO3pacTa OKEAHWUYECKOM KOpBHI, OIPEAediomas Bo3pacT xp.l'akkesst B AuanasoHe oT
80 mo 140 mnH. net.

Pasnnuusa B Mopdosornueckux ocobenHocrsx penbeda m xapakrepe AMIT xp.lakkens u
cpenuHHbIX Xpe6ToB CeBepo-BocTounOM AT/IAHTUKM [PU ONMHAKOBOM uMc/Ie anomanwni Jlamon-
TCKOM mKaak B 06oux cyGbaceiiHax yKa3plBaiOT, C ONHOW CTOPOHBI, HA MX @BTOHOMHOE PAa3BUTHE
(pa3aMYHBIE CKOPOCTH CTIPEAWHTA, cennduKa oIS U T./1.), a C APYToi — He UCKIIIoYaeT Ou3Kui
BO3pacT ux o0pa3oBaHMS.

EURASIAN SUB-BASIN: AGE PROBLEMS

B.I.Kim, V.V.Verba (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

The analysis of anomalous magnetic fields (AMF) of the Eurasian sub-basin shows the absence
of spreading anomalies south of 80 N (except the one No. 5). The spreading zone does not
encompass the southern centroclinal closure of the basin underlain by the oceanic crust. Such
a width can be attributed to the pre-rift existence of the sub-basin.

A low-gradient magnetic field of the sub-basin, is due to aging effect of residual magnetization
that is most important in the formation of spreading anomalies. This fact allows us to state an
age older than 50—60 Ma for linear anomalies of the sub-basin. A similar statement was made
by D.Rowely (1988) who determined the beginning in the North Atlantic and Eurasian
sub-basins as the early Lower Cretaceous.

Reconstructions of AMF and local isostatic anomalies provides a general geostructural pattern
of the West Arctic shelf and Amerasian sub-basin. P.Vogt et al. (1979) suggested that areas
around the periphery of the Eurasian sub-basin are relics of Mesozoic basins that controlled the
line of the early spreading. Comparison and analysis of the Russian and western seismic data
on the Eurasian sub-basin enable correlation of the recognized seismic horizons and give a new
interpretation of the relation between the age of seismic sequences and corresponding velocities
(V=18-22km/s —N—Q; V = 3.7—38 km/s — P; V=4.0—4.5 km /s — K;). Some
researchers suggest a relation between the depth of a mid-oceanic ridge and the age of the
oceanic crust showing the age of the Gakkel Ridge as 80—140 Ma.

The difference in morphology of the bottom topography and in the AMF pattern between the
Gakkel Ridge and those of mid-oceanic ridges of the Northeastern Atlantic and a similar number
of the Lamont scale anomalies suggests, first, their autonomous development (different spreading
velocities, field pattern etc.) and, second, does not exclude a close age of their generation.

-
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TUAPOTEPMAJIBHOE CYJIB®HUIHOE OPYIEHEHUE B PAHIOHE
PA3BUTHA YIIBTPAOCHOBHBIX ITOPO]
CPEIMHHO-ATIIAHTUYECKOI'O XPEBTA (14°45' c.u1.)

C.I"'Kpacuos, I'.A.Yepkawes (BHUMokeanreosorns Pockomueapa, Canxt-TlerepOypr, Poccus), b.H.baryes,
AM.Awanze (IIMI'PD)

Otpesox CpenuHHO-ATaHTHUECKOTO XpeGTa B paiioHe pasnoma 15°20' c.ur. M3BECTEH MIMPOKUM
pasBuTHeM rab6po M MEPUAOTUTOB, OTPAXKAIONMX HU3KYIO MarMaTM4ecKy akTUBHOCTb. ['mapo-
TepMaJibHOE noJie, obHapyxeHHoe B6ausu 14°45' ¢.ur., pacmo0XeHo B HHKHEH Y4CTH BOCTOUHOIO
CKJIOHA PUMTOBON HOJMHBL B NPEAEAAX TEKTOHHUECKOMH CTYIICHH, IPEACTABIAIONIEN COO0it
NPUNONHATHIA YyyacTOK AHMIA. B mpemesax 310 CTymeHu rpynna cyabbUmHBIX 3ajIexeit
NPUYPOYEHA K 30HE eC MepeceueHns CyoMepuanOHaIbHEIMU HAPYIIEHUIMH. VI3 KOopeHHbIX MOPOX
HAa M3yUYEHHOM y4acTKe Hambosiee Pa3BUTHI [EPHAOTHTH], MUPOKCEHHUTH U CEPIEHTUTHI, HALEIO
crararomue 6opT noaMHBL BasanbTel pemkW, a B IPENEiax CAMOIO THAPOTEPMAJIBHOTO [IOJIS
OTCYTCTBYIOT MOJHOCTBIO. Ha miomanm 800x250 m sakaprupoBano mBeHamnaTh cyabumabix
nocTpoek , pasmepamu 1o 200x125x20 M. Cynpugabic 06pasubl OTIMUAIOTCH UPE3BHIYALHO
BBICOKUM COAEPXKAHMEM MU (10 54 9,) M OTHOCHTEIPHO HUBKMMH CORCPXAHMUSAMA LHHKA (MEHEE
12%). Conmepxanme 3010Ta B GOIBIIMHCTBE 06pa3LOB npepbimaer 3 r/t (MaKCHMaJbHO —
36 r/T1). B npexenax pyoHbIX Tea IPeobaqaloT OTHOCHTEIBHO IpeBHUE Cy/IbUNHBIE arperaTh.
B coorsercteuu ¢ onpenencumsmu K.Jlamy, B mpemenax pyaHoro xosama BO3PACT Cyab(PUAOB
YBEJIMUMBACTCH B IOTO-IOro-BOCTOYHOM HampaejaeHHHM OT 10 go 65 Teic. jer. Drta Tenpenuud
NpPUMEPHO OTBCYAET CKOpOCTH copexuHra (1,3 ¢cM/Tom B BOCTOUHOM HampasicHHU). MoxHO
TIPCATIONOKUTD HAIMYME «MUHM TOPSIYCH TOUKM», MHUIMHPYIOUIEH JIOKAIBHYI0 MATMATHUYECKYIO
1 THAPOTEPMAJIbHYIO aKTUBHOCTb. Hannuue rab0pounHbix Aaek, CEKymux yabTpaMaduTsl B 30HE
paszmoma 15°20' c.m., m oTne/nbHBIE HAXOAKM 6a3a/IbTOB B NAHHOM paiioHEe HOATBEPXAAIOT
HPEATIOJIOKEHHE O HATAUMM HEOOMBIIMX MATMATHYECKIX OYArOB. JTH JAHHBIE TO3BOJISIOT CHATH
KaXyueecs: mpoTUBOpeune Mexny (GakTom npeobrafaHus yJabTPAOCHOBHHIX MOPOX B IPEAENax
PYIHOTO MOJIS ¥ TEOpHEH, TPEOYIOMIEH HAMUKS AKTHBHONO MarMaTUYECKONO OYara Juisi Hauaa
TUAPOTEPMAJIBHON LUPK YJISLHH,

HYDROTHERMAL SULFIDE DEPOSITS ASSOCIATED WITH
ULTRAMAFIC ROCKS AT 14°45' N MID-ATLANTIC RIDGE

S.G . Krasnov, G.A.Cherkashev (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia), B.N.Batuyev, A.M.Ashadze
(PMGRE)

The part of the Mid-Atlantic Ridge (MAR) axis near the 15°20’ Fracture Zone (FZ) is known
for extensive gabbro and peridotite outcrops in the rift valley, reflecting very low magmatic
activity. The hydrothermal field located near 14°45’ N, 45 ° W lies within an uplifted block of
the rift valley adjacent to its eastern wall and is associated with a system of latitudinal linear
structures cutting the block in its central part. Gabbros and particularly ultramafic rocks —
peridotites and pyroxenites, as well as serpentinites are most common within the whole block.
Basalts are rare and totally absent from the hydrothermal field itself. Twelve sulfide mounds
were mapped within the field, occupying an area of about 800x250 m: and being of size up to
200x125x20 m. Unprecedentally high Cu concentrations in massive sulfides (up t0o 54 % in
bulk samples) and relatively low Zn concentrations (below 12 %) are notable. Au concentrations
in bulk samples are mostly above 3 ppm and reach 36 ppm. Relatively ancient sulfide aggregates
strongly dominate over modern ones in the structure of sulfide bodies. According to C. Lalou,
their ages systematically increase along the strike of the field in south-south-eastern direction,
from about 10,000 to 65,000 years. This age shift of sulfides approximately corresponds to the
spreading rate (1.3 cm /y eastward). Therefore, the presence of a subcrustal «mini hot Spot»
initiating local magmatic (?) and hydrothermal activity on the overriding plate can be presumed.
Dikelets of evolved gabbros cutting ultramafic rocks in the vicinity of the 15°20’ FZ give evidence
of the presence of small crustal magma chambers beneath these rocks. This reconciles the location
of the hydrothermal field in the zone of ultramafic outcrops with the theory which requires active
shallow magma chambers as heat sources driving the hydrothermal circulation.
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HE®TETEQJIOTUYECKOE PATOHUPOBAHUE
BOCTOYHO-APKTUYECKOI'O IIIETh®A POCCUA

H.B.Jlagypkun, O.1.Cynpynenxo (BHUMokeanreonorus Pockomueapa, Cauxt-Ilerep6ypr, Poccus)

Hedrereonornueckoe paitoHnpoBanme BoCTOUHO-apKTHYecKoro meabda Poccud OCHOBAHO Ha
TEKTOHMYCCKOM pAHOHNPOBAHKH, JAHHEIX O CTPOSHUH M COCTABE OCALOYHOIO YEXJId ¥ MATEPUAIAX
MO0 HE(PTEra30HOCHOCTH COMPEIENBHBIX TEPPUTOPHIA U AKBATOPMIA.

Boipenstorca Janresckas, Hosocubupcko-Uykorckas u BocTouno-ApKTHUECKAS TUTATHL.

JlanreBckas IIMTA PACIONATACTCd B 3amagHOM M LEHTPabHOM yacTax Mops JlanTeBex. B
OCHOBAHWH ILIMTHl JIEXHT IOrpyXeHHas yacth Cubupckoil mratdopMel (IIPOTEPO30M-HUXHMIMA
MeJ), TEePEeKpHTas pUQTOTEHHEIMU OTIOXCHUSMH BEPXHETO MEJA M KAWHO30MCKMMH TIOPOIAMH
IUIMTHOTO KOMIieKca. MaxcuMa/ibHas MOIIHOCTh OCAAOUYHOro vexna cocrapaser 11—13 k.
Bacceiin otHeceH k JlanTeBckoM MepCEKTUBHON HE(TETa30HOCHON 00acTH.

Hosocubupcko-Uykorckast minra pacnosaraercs Ha ore Yykorckoro u Bocrouso-Cuéupckoro
MOped M B BOCTOYHOH uactd Mopsa Janrtesbix, Ocagoumbli 4eX0a JAEXHT HA CKIATYATOM
OCHOBAHWMM MO3AHEKMMMEpPUiCKOM cucreMbl Cepepo-Bocroka Asum. Uexo,1 mpencTaBieH TEppH-
FCHHBIMU OTJIOXEHMAMM MEJAa-KalHo305 MOMHOCTRI0 g0 2—7 kM. Cocras mopox um Manas
3pEJIOCTh OPTAHMYECKOTr0 BEINECTBA MO3BOJSIOT BhLIeauTh HoBocmOupcko-UyKOTCKYIO meperex-
THBHYIO TPEUMYIIECTBEHHO TA30HOCHYIO IPOBUHIMIO.

BocTouno-ApkTuueckas IIMTAa OXBATHIBACT CEBEPHBIE YacTH aksaTopuit Uykorckoro m Boc-
Touno-Cubupckoro mopeir. OHa pa3BuTa Ha CTPYKTypax ApeBHeH ['unepOopeickoil mIaTdopMeL.
OcanounBblil 4EX0/1 BKIIOYAET NMATCO30MCKHE TEPPUTEHHO-KAPOOHATHHIE M ME3030MCKO-KAHO30M-
CKME TEPPUTEHHO-BYJIKAHOI€HHBIE OTI0XEHUS. MomHocTh yexyia 8 —10 kM Bo Bnamueax u 1—6
KM Ha nogHsTudax. IIpsmoe npogomxenne ¢ menbta AJSCKU CTPYKTYp C JOKa3aHHOU Hedrera-
30HOCHOCTBIO TIO3BOJIAIOT BBHIACATE BocTOUHO-APKTHYECKYIO0 IEPCIICKTUBHYI0 HE(TEra30HOCHYIO
nposunuuio. Pedepar cocrasien npu dunancosoi noggexke POOU.

OIL/GAS-GEOLOGICAL ZONATION OF THE RUSSIA EAST ARCTIC
SHELF '

D.V.Lazurkin, O.I.Suprunenko (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

Oil-geological zonation of the Russia East Arctic shelf is based on a tectonic zonation, data of
the sedimentary cover structure and composition and data on oil-and-gas potential of adjacent
territories and offshore areas.

Laptev, Novosibirsko-Chuckchee and East-Arctic Plates stand out.

The Laptev plate is located in the Laptev Sea Western and central parts. A submerged part
of the Siberian Platform (Proterozoic — Lower Cretaceous) overlapped by riftogenic deposits
of the upper Cretaceous and Cenozoic rocks of the platy complex is located at the base of the
plate. Maximum thickness of the sedimentary cover is 11—13 km. The basin is attributed to
the Laptev perspective oil / gas-bearing area.

Novosibirsko-Chuckchee Plate is located on the South of the Chuckchee and East-Siberian
Seas and the East part of the Laptev Sea. The sedimentary cover lies at the fold base of the
late Cimmerian system on the North-East of Asia. The cover is presented by terrigenous deposits
of Cretaceous-Cenozoic which have thickness up to 2—7 km. The composition of rocks, and a
small maturity of the organic matter permit to distinguish Novosibirsko-Chuckchee perspective
mainly gas-bearing province within the limits of this structure.

East-Arctic Plate embraces Northern parts of offshore areas of the Chuckchee and East-
Siberian Seas. It is development at the structures of the ancient Hyperborean Platform.
Sedimentary cover includes Paleozoic terrigenous-carbonate and Mesozoic-Cenozoic terrigenous-
volcanic deposits with the cover total thickness of 8—10 km in depressions and 1—6 km in
rises. The direct extension (from Alaska shelf) of structures with the proved oil / gas presence
allow to distinguish the East-Arctic promising oil /gas province. The abstract is financially
supported by RFBR.
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CIIPEAMHI 1 PA3JEJ MOX0O — COBOKYITHA4Y IMPUYUHA S-OBPA3HOTI'O XOOA
MN30TEPM B OCEBBIX 30HAX COX
3.M.JIursunos, B..Menopos, F0.J1.1IpaiiGep, O.I' 1Tyaatas (BHWWokeapreonorns Pockomuenpa, Canxkt-IletepOypr, Poccrs)

B npuGvikeHMM HENPEPHIBHOTO PABHOMEPHOIO CIIPEAMHIa PABHOBECHAS (POpMA JIMTOCKEPHI B OCEBbIX 30HAX CPEIUHHO-
okeanuyeckux xpefros (COX) onpegensiercs TEIUIOBbIM U MATEPUAJIbHBIM 0ANAHCAMU HA MOMNOLIBE PA3NBUIAIOLIECH
surocepsl, 06ecreunBaOMMHU KOHAYKTUBHbIN OTBOJ CKPBITOM TErioTel (pa30BOrO MPEBPALIECHUS PHU OXHOBPEMEHHOM
BocripouseenieHun ¢Gopmbl B npouecce cripeguira. IlpeneOperag nanuumem pasnena Moxo, Temiory ¢asoBoro nepexosaa
00BIYHO CUMTAIOT TIOBCIOAY IMOCTOSHHOM, NPH 9TOM TEOPETHYECKAS MOLIHOCTD JTUTOCGEPhl MOHOTOHHO HAPACTAET 110 MEpE
yAaneHus OT OCH CIIPEUHTa. B AefiCTBUTEILHOCTH 00BEMHOE COICPIXKAHME KOMIIOHEHTA 0a3a51bTO-ra00pOMIHOTO COCTABA,
nperepnesaiomero $HasoBoe npespaiieHue, Bbile paspeaa Moxo cocraenser 100 %, a HMXE €r0 — BECbMa HE3HAUM-
TEJILHO.

IToxasaHo, yT0 B pe3ysiprare CKAUKOOOPASHOTO CHMXKEHMS OOBEMHON TErOThi (DA3OBOTO NEPEXOAA CKOPOCTh
<«HQJIMIIAHUA» HA NONOWIBY JMUTOCHEPDI HYXKE pasziesa MOXOo pesKo BO3pacraer, 4YTo MPUBOAMUT K S-00pasHOMY u3rMGy
MOZOIIBBI TUTOCHEPLI M M30TEPM OCEBOM 30HBI B HANPABJIEHWM OCH CHPENMHTa. BBISBJIEHO, UTO NPH ONPEAESEHHBIX
YCJAOBUSX CNPENMHIA PasABUralomuecs JUTocdepHsie 6J0KM MOryT MPUBECTH K 00pPasoBaHMIO rpuGooGpasHoit Gopmbl
0CEBOM MAarMaTUUECKON KAMEPBI, YTO YKA3BIBAET HA MEPEXO K aBTOKOJEOATENBHOMY PEXUMY €€ (PYHKIIMOHUPOBAHUS.

SPREADING AND MOHO BOUNDARY — THE COMBINED REASON OF S-SHAPE
ISOTERMS IN MOR AXIAL ZONES
E.M.Litvinov, V.LFyodorov, Yu.L.Shraiber, O.G.Shulyatin (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

By continuous uniform spreading approach the lithosphere equilibrium shape in axial zones of mid-ocean ridges (MOR)
is defined by thermal and material balances at moving lithosphere bottom providing the heat of liquation conductive transfer
and simultaneous shape reproduction during spreading. Usually in consequence of neglecting the presence of Moho
boundary and phase transition heat constancy theoretical lithospere thickness increases monotonously moving off spreading
axis. Indeed the volume content of basalt-gabbro component above Moho boundary is 100 %, but below it this component’s
quantity is neqligible.

We show that as a result of volume phase transition heat jumping decrease, the speed of sticking to lithospheric bottom
below Moho boundary increases sharply. It leads to S-shape bend of lithosphere bottom and axial zone isotherms to
spreading axis. It was revealed that under certain spreading conditions lithospheric blocks, which are pulling apart, may
cause <«mushroom» shape of axial magmatic chamber. It indicates a transition to autooscillation of magmatic chamber
functioning.

OBINAYA MHXEHEPHO-I'EOJIOTUYECKA Y KJTACCUOUKAIINI TOHHBIX
I'PYHTOB MUPOBOI'O OKEAHA

s1.B.Henspectnos (BHWMokeanreonorns Pockomuenpa, Caukr-TletepGypr, Poccus)

3a 0CHOBY MHXKEHEPHO-Te0JOrMYecKOM KJaacCcuPHUKaLmMM AOHHBIX TPYHTOB MO TAKCOHAM |-—3 MOPAAKOB NPHMHMMAETCH
COOCTBEHHO MHKEHEPHO-Te0JI0TMUECK Il IPUHLIMIT, OTPAXKAWMIA 0COGEHHOCTU B3AUMOJIEICTBUS 3TUX 'PYHTOB C OCHOBA-
Husmu. [logpasneneHue TPyHTOB HA TAkCOHBI | MOPSAKA— KJACChl— BBIIOJHEHO 10 NMPU3HAKY MX YCTOMUYMBOCTH MOX
OCHOBAHMSMM COOPYKEHMIt. BblfieIeHbl KJIACChI YCTOMUMBBIX NPAKTHYECKM HEeNe(hOPMHMPYEMbIX CKAJbHbIX [PYHTOB M
OTHOCHUTEJILHO yCTOMUMBBIX, KOTOpbIe AehOPMUPYIOTCS MO OCHOBAHUSAMM COopy>xeHuit. Onnako stu pedopmaumu npu
3aMAHHBIX HATPY3KAX HE MPEBLINAIOT Kputhueckue. Tpertuil knacc o0beANHYIET HEYCTOMUMBLIE IPYHThHI, U3MEHIIOUIUE
CBOE COCTOSHME U CBOMCTBA J]a)Ke NMPU HE3HAYMTEJIbHBIX UBMEHEHMUSX TEPMO-0apHUeCcKUX U (PHU3UKO-XMMHUYECKUX YCI0BUI
€ KaTacTpodUUECKMMHU MOCJAEACTBUSIMU Ul COOPYKEHHIA.

OcobeHHOCTh KIacCHPUUMPOBAHUS IPYHTOB TOTO MUIM MHOTO PErMOHA 3aKJIKYAETCs B BHIAEJIEHUM B MEPBYI0 O0YEPEAb
KJIACCA HEYCTOMUYMBBIX IPYHTOB MO NMPU3HAKAM TOBBILIEHHOM PACTBOPUMOCTH, HEYCTOMUMBOrO pa3oBOr0 COCTOSIHMS M3-3a
CYUIECTBEHHOTO COAEPKAHUSI KPUCTAJUIOB JIbAA M TMAPATOB NPUPORHOrO rasa, 3aMETHOrO KOJMYECTBA OPraHMYECKOro
BENIECTBA, 00YCIIOBIMBAIOMMX CTENEHb HECYILEN CIIOCOGHOCTH.

Bo BTOpY10 OuYepemb OCYLIECTBISETCS KAACCMGPUUMPOBAHME YCTOMUMBBIX M OTHOCMTENIBHO YCTOMUMBBIX IDYHTOB C
pasfesieHHeM MX 10 XapaKTepy CTPYKTYDHBIX CBH3eil Ha CJIEAYIOLIMe: CKaJbHbIE, MOJYCKAJbHbIE, PBIXJIbIE, MSTKHUE U
caalble U flajlee Ha NOATPYNIIbI N0 NPOUHOCTH. TTOArpyNIbI, B CBOK OUEpPEAb, MOAPAIAEISAIOTCH HA TEHETMUECKUE TUIIBI,
a TUIbI HA JIMTOJOTMUECKME BMjbl. 3aBepriaeTcd kjaacCMdUKauus pas3feieHMeM BUIOB HA PA3HOBMIHOCTU C yueTOM
BO3PACTA, BELIECTBEHHBIX M APYTMX OCOOEHHOCTEH rPYHTOB.

GENERAL GEOLOGIC ENGINEERING CLASSIFICATION OF THE BOTTOM SOILS
OF WORLD OCEAN

Ya.V.Neizvestnov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

The engineering classification of bottom soils into 1 —3 order taxons is based on properly geologic engineering principle
taking into account the specifity of interaction of the soils and construction basis. The soils are classed as 1st-order taxons
according their stability under construction basements. These are the class of practically undeformable stable hard rocks
and the class of relatively stable hard rocks deforming under construction basements with deformations not excceding
critical values. Third class includes unstable soils whith state and properties changing under even insignificant shifts of
thermobaric and physicochemical conditions followed by catastrophic damage of constructions.

In each individual area the classification procedure begins with clenoting the class of unstable soils on indications of
higher solubility, unstable phase state due to significant contents of ice crystalls or hydrates of natural gases, presence of
significant contents of organic matters. All these have influence on soil competence. Secondly the stable and relatively
stable soils are classified the on basis of structural connections as hard and subhard rocks; loose, soft, weak grounds, then
as subgroups on basis of strenght.

In turn the subgroups are subdivided into genetic types which are classed as lithological speciesd. Finally these latter
are subdivided into varieties taking into account geologic age, composition and another features of soils.
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PA3PE3 3EMHO¥ KOPbI BAPEHIIEBOMOPCKOTO METAITPOTHBA
10 JAHHBIM [JTYBMHHOW CEICMOMETPUN

A 1. Tlasnenkuy, JI.A Jlaparan-Cymosa, B.A.ITocenos (BHMWokeanreosorus Pockomueapa, Caukr-IletepGypr,
Poccns), I''A Kynpasues (IIMI'P3), P.P Myp3sun (MAI'3)

B mociexnue rogsl yaasoch 00eCmeynTb PErHCTPALMIO ITyOMHHBIX JOKPHTHUYECKUX OTPAXKCHHBIX
BosiH Ha paccrosHngx 0—30 kM or ncrounnka 8 FOxuoit u CepepHO# CBEPXITyOOKMX BIAOMHAX
Bapeninesa mops. Pa0oThl OCYLIECTBIAINCH C IPHMEHEHNEM ABYX CYHOB N0 METOAMKE MHOTO-
KPATHHIX TIEPEKPHTHA TP (PHKCHPOBAHHOM PACCTOSHAM MeXTy Cyaamu. O0paboTKa ITHX JAHHBIX
MO3BOJIM/IA TOJMYUYNUTH BPEMEHHBIE W TIyOMHHBIE paspesbl ¢ 3anuchio peduiektopos ao 17 ¢, wiu
50 xm mo ryOune. B mccienyeMoM peruoHe mo mporpamMmam ToMorpaduu 6sutn mepepa0oTaHbl
Bce marepuansl ['C3-MIIB. IlpekpacHas KoppeampyeMOCTh IIyOMHHBIX METONOB TO3BOJIMIIA
HOJYYHTh IIPOCTPAHCTBEHHBIE IIPEACTABICHUS O MONEJM 3E€MHOM KOpH bapeHneBoMopckoro
npornba. Briepssie monpo6HO M3yueHa CTPyKTypa Bcero 20-KMIOMETPOBOTO OCAJOUYHOIO UYeEXJa,
BKJIIOUAIOMETO 3 OCHOBHBIX CTPYKTYPHBIX 3TaXa € Pe3KO0 OTJUUHBIM CTPYKTYPHBIM TLTAHOM.
BrineneHHable paHee JOKAJIBHBIE CTPYKTYPH (JIOBYIIKYW) OKA3aJMCh MPUYPOUCHHBIMU K KPYITHBIM
csogamM P—T To/m, OCIOXHEHHBIX KyCTaMu TIyOMHHBIX PA3JIOMOB, JOXONAIIMX XO IIPOIYKTHB-
HBIX TOPU3OHTOB IOPHI.

o mMOBEPXHOCTHM HUMXKHErNO CAOS KOPHl M IpaHuiIbl M KOT/JIOBMHE CBEPXIIYyOOKHMX BUIAOHH
COOTBETCTBYET CBOA € aMmuiuTyxou 15 kM. K GopraM BHAguH MOMBAMETCA M OBICTPO HAPALIMBAET
MOMIHOCTb BEPXHUH CJI0H KPUCTA/UIMUECKOM KOPH, OTCYTCTBYIOMMM BO BaanHax. Huxe nosep-
XHOCTH MAaHTHH B TIpeReaax «0e3rpaHuTHON» KOPH JOKAIM3YETCd JMH3A ¢ aMIutuTynoi 20 &k,
mmmHo# 700 kM u mupunoi 200 xM, mpexcraBaeHHAS HENbo 00Jee MEJIKUX JIMH3, OKOHTYPHBA-
eMBIX pedIEKTOPaMH.

COBOKYITHOCTh HEONHOPOAHOCTEH BEPXHEH MAHTHU OOBACHIETCS HAJMUYMEM ACTEHOJIM3bI, BO3-
HUKINEH TPH PACcTSXCHUHU JUTOC(Epsl B mpoiiecce pudToreHesa.

SECTION OF THE EARTH CRUST FOR THE BARENTS SEA
MEGATROUGH FROM THE DATA OF DEEP SEISMOMETRY

A.D.Pavlenkin, L.A.Daragan-Sushchova, V.A.Posyelov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia),
G.A Kudryavtsev (PMGRE), R.R.Murzin (MAGE)

In recent years, a registration of deep precritical reflection waves at distances from 0 to 30 km
from a source (WASP) in the area of Southern and Northern superdeep troughs has been carried
out. Works have been realized with the application of two vessels on the procedure of repeated
overlappings at the fixed distance between vessels. Processing these data allowed to receive
temporal and deep sections with recording of reflectors up to 17 sec. or 50 km in depth. All the
data (DSS, RWM) for the investigated region have been reprocessed according to the tomography
programs. A perfect correlation of the deep methods made it possible to receive spatial conceptions
of the Earth crust model for the Barents Sea Megatrough. The structure of the whole sedimentary
cover (20 km in thikness) which includes 3 main structural stages with the radically different
structural plan has been comprehensively studied along the profile from the Kola Peninsula to
Franz Josef land archipelago at the first time. Local structures (traps) distinguished earlier are
restricted to the major arches of P—T strata complicated by clusters of deep faults reaching
producing horizons of Jurassic.

Arch with the amplitude of 15 km is in agreement with a basin of superdeep trough on the
surface of the lower layer and Moho boundary. Upper layer of the crystalline crust not found
in troughs has appeared and became thick to slopes of troughs. A lens with the amplitude of 20
km, 700 km long and 200 km wide presented by the chain of smaller lenses outlined by reflectors
is localized below of the mantle surface within the limits of «granite-free» crust.

A totality of heterogeneities of the upper mantle is identified with the asthenolens which
appeared during the extension of the lithospere in the course of the riftogenesis.
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TEKTOHMYECKAS KAPTA ATJIAHTUYECKOI'O CETMEHTA 3EMJIN
M-bA 1:15 000 000

10.E.Tlorpe6uuxuit (BHUMokeanreonorua Pockomuenpa, Cankr-Tlerep6ypr, Poccus)

Kapra cocrasnena Bo BHMMokeanreosorust mo pesynbratam 0606meHNs POCCHMCKHMX U 3apy-
6eXHBIX Te0/IOr0-reoU3NYECKIX MCCIEAOBAHMI; MHTEPIPETALNS JAHHBIX [0 OKEAHY OIMPAETCH
Ha Marepuansl Kanapo-Baramckoro u Axrosio-Bpasunbckoro reorpasepcos.

B ocHOBy paitoHEMpOBaHUS HOJIOXEH TEKTOHO-ANHAMHAYECKHMH MPHHIUIT, OCHOBAHHEIN HA BbIE-
JIEHUU PSIIOB KOMILIEMEHTAPHBIX TEOCTPYKTYP, (POPMUPYIOMIMXCA BHYTPH €IMHOIO CEUMEHTA-
LHOHHOIO KOHTUHYYMa, KOTOPHIA OXBATHIBAET 00JIACTH KaK HOBOOOPA30BAHHOM, TAK M mpeobpa-
30BaHHOM JimTocdepnl. CorlacHO 3TOMy NPHHLMILY, B KAPTY BOLLTM M OGBEAMHEHH B CAMHYIO
TCOAMHAMHUUYCCKYIO cHCTeMy (cerMeHT) Atrnantuueckmii u CepepHbiii JIemoBMTHIT OKeaHbl u
COTIPSKCHHBIC ¢ HUMU MATEPUKK BILIOTH JO BOAOPA3NEAbHBIX XPEOTOB.

B xauecTBe KpaHHMX YJIEHOB PSIOB KOMILUIEMEHTAPHBIX CTPYKTYP BHUICASIOTCS CPEIHHHO-OKE-
aHuuecKHe XpeOTHl (HOBOOOpasoBaHHas smTocdepa), C ONHOH CTOPOHBI, W BOIOpPa3acabHbIC
xpeOTei (mpeobpasoBaHHas auTocdepa),C APyToH, XapaKTepU3yIOIKEcs MAKCMMAIbHON SHIOreH-
HOM aKTHBHOCTHIO. Kak nokasann maJeoTeKTOHMYECKHE PEKOHCTPYKILMH, 3aKTIOUEHHBIE MEXIY
3TUMH Xpe6TaMU recCTPYKTYPbl OKEAHOB M KOHTHHEHTOB Pa3BHBAIOTCS B3aMMOCBA3aHHO Ha BCEX
9Tanax MOCTTePUMHCKON MCTOPUM, HO C PAa3HOM AKTUBHOCTBIO B PA3HBIX 30HAX ATJIAHTMUYECKOIrO
CEerMeHTa.

ITo macmraby aucaokaumit, CKOPOCTH IBUXKEHUM, MHTEHCUBHOCTH MATMATH3MA M CEHCMMUHO-
CTH COCTABJISIIOMMX KOMIUICMCHTAPHBIE Psiibl CTPYKTYDP OTHECEHBI K TPEM Ipynmam: riao0aabHbIE
—— MaxkCHMaJIbHAasE AKTUBHOCTb; PErMOHANBHBIE — CPEOHSS AKTUBHOCTD; JIOKAJbHBIE — MaJias
AKTHBHOCTb.

Bech aHcaMO.1b CTPYKTYPHBIX 91€MEHTOB ATIAHTHUECKOTO CETMEHTA PA3ZIE/ISIETCs 110 CTPOCHHIO
¥ HANpaBJCHHOCTH (POPMUPYIOWMX HX MPOIECCOB, COMJIACHO 3M0XAM MOCTTEPIUHCKON TEKTOHH-
YECKOU HMCTOPHH.

THE TECTONIC MAP OF THE ATLANTIC SEGMENT OF THE EARTH
SCALE 1: 15 000 000

Yu.E.Pogrebitsky (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

The map has been made in All-Russian Research Institute for Geology and Mineral Resources
of the World Ocean according to the results of the compilation of the Russian and foreign
geological and geophysical investigations; interpretation of the ocean data leans on the materials
of Angola-Brazil and Canary-Bahamas Geotransects.

The tectonic-dynamical principle is placed on the basis of the zonation. It is based on the
choosing of the rows of complementary geological structures formed inside the united
sedimentary continuum which envelops both the primitive lithosphere and the reworked one. In
accordance with this principle the Atlantic Ocean, the Arctic one and the continents adjacent to
them up to watershed mountain ranges are united into the common geodynamical system
(segment of the Earth) and are placed into the map.

The boundary members of these rows are middle ocean ridges from one side (primitive
lithosphere) and the watershed ridges from the other side (reworked lithosphere). In both cases
they have maximum endogenous activity. As paleotectonic reconstructions show the geostructures
of oceans and continents contained between these ridges develop interactedly during all the
Posthercynian history, but with different activity in the different zones of Atlantic segment.

According to such criteria as the scale of the dislocation, the rate of the movement, the intensity
of magnetic activity and seismicity the structures forming complementary rows are divided into
3 groups: global — maximum activity; regional — middle activity; local — minimum activity.

All the ensemble of Posthercynian structure elements of the Atlantic segment is subdivided
by their evolution and corrclated them by their tectonic history.
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AYEUCTAA AKTUBU3ALAA TEKTOHOC®EPBI B ME3O30E U
KAVMHO30E

10.E.Horpe6uukuit (BHUMokeanosorus Pockomuenpa, Caukr-Ilerep6ypr, Poccus)

FeocTpykTypbi, OAHOBPEMEHHO (DOPMHUPYIOIIHECA B IPOCTPAHCTBE B3aMMOCBA3AHHEIX TE€0JIOTMYe-
CKHX TIPOLECCOB MACCOIIEPEHOCA, MOTYT OBITh BHIAEICHH B KAUECTBE TEKTOHHUECKMX aHCAMOeH,
MATPOHUPYEMEIX TCOAMHAMUYECKHMH CUCTEMAMH.

JlanHbie O rPAaHMANAX W JBOJIONUK T'COOMHAMHUECKHAX CHCTEM MPEJOCTABIACT PEKOHCTPYKUIMS
UCTOpHK (POPMHUPOBAHMUS OCANOUHOM 000MOUKHM W TBEPAOTO CTOKA, KOTOPHIH SBISETCH IJIABEHCT-
BYIOIIMM M3 BCEX BHOB MACCOMEPEHOCA HA MOBEPXHOCTH 3emuu ¥ COaJIaHCHPOBAH C penabedool-
pa3yoImuMH SHIOTCHHBIMHI MPOIECCAMU.

ITo npu3HAKy TBEPAOTO CTOKA 3JIEMEHTAPHbIC TCOMMHAMAUECKHUE CHCTEMBI 3EMJIM IIPEACTABISIOT
coboii suen, B MEHTPAX KOTOPHIX PACHOIATAIOTCA CEAMMEHTALMOHHEE 6acCEHHEL, a IO TPAHUIIAM
— TMORHATHSA., JJEMEHTAPHBIC TCOOAMHAMMUECKME CHUCTEMBI SBAMIOTCS JOUYEPHMMU B COCTABE
AHAJIOTMYHO YCTPOEHHBIX CACTEM ILIaHeTapHoro Macmraba. Eciu 3emMumo cuntaTh HaAmOPIAKOBOM
reogMHAMUYECKOM CHCTEMOM, TO B €€ COCTABE BBIACASIOTCS IIOACHMCTEMBI, NPENCTABJICHHBIC
queaMu: | mOpgAKa — CYNEPCETMEHTH, B IEHTPAX KOTOPHIX PACTONOXEHH okeaHni; 11 mopsanka
— Teofienpecchun, COOTHOCUMEIE C CerMeHTaMu okeaHoB; [II mopgaka — mempeccuy, OTBCUAOMME
3JeMeHTApPHBIM sideaM. CucreMmbl | Hopsaka CoeMMHEHB MEXKy €000 MHUPOBOH puGTOBOM
CHCTEMOM, COCTOAIICH M3 IBYX KOJIEL ¥ CBUAETEIAbCTBYIOIIEH O NOMUMHEHHOCTH reonMHaAMUUYECKOMN
SUEHCTOCTH CHMMETPUH TLUIAHETAPHOTO CHJIOBOTO IOJIA.

HarmpasieHHblll MAacCOTIEPEHOC B FEOMMHAMMYECKUX CHCTEMAX BCEX PAHIOB NPUBOOUT K KOH-
perTpanuu GEMHUYECKUX KOMIIOHEHTOB JIATOC(EPH B UX NEHTPAX M CAJUUYECKUX B IMOMPAHMYHBIX
NOTHATHAX, MEXAY KOTOPHIMH PACHOIAraloTCd MEPEXOTHBIE 30HBI C PAa3HOM CTEICHBIO mepepa-
GoTtkm cy6erpara. B tekToHOChepe mpouece suencroi auddepeHnmEanyu MToCHEPH CONPOBOX-
JAETCS OPOreHEe30M, KOMIOreHe30M, MAHTHHHBIM JUATTHPU3MOM, PH(TOTCHE30M M CIPEAMHIOM,
Bce otu hopmbr mepeMelIeHNS BEIIECTBA OKA3bIBAIOTCS KOMIVIEMEHTAPHLIMM B TPAHMIIAX T€ONH-
HAMMYECKUX FUEH.

CymecTBoBaHME MEPAPXUUYECKOTO PSAfd TEOOUBAMUYECKMX 9YEH, MX HAIMPABJICHHOE COIIaco-
BAHHOE PA3BUTHUE Y BO3MEUCTBHUE HA TEKTOHOCHEPY ABIIIOTCS CACACTBHEM TEPMOrpaBUTALMOHHOM
CerMEHTANMHU TBEPOOU 0000uKH 3eMJIM, BHI3BBAHHOM €€ paciiMpeHUEM BO BPEMEHU.

CELLULAR ACTIIVIZATION OF TECTONOSPHERE IN MESOZOIC AND
CENOZOIC ERAS

Yu.E.Pogrebitsky (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

Geological structures formed simultaneously in the space of the complementary geological
processes of mass transport can be picked out as tectonic ensembles patronized by geodynamic
systems.

The reconstruction of the history of the formation of the sedimentary cover and, in particular,
the sedimantary drainage, that dominates over all other kinds of mass transport on the surface
of the Earth and that is balanced with the relief formation presents the most full data about the
boundaries and evolution of geodynamic systems.

According to the areas of sedimentary drainages the elementary geodynamic systems of the
Earth are cells. In the centre of them sedimentary basins are situated and rises are situated
along the boundaries. The elementary geodynamic systems are daughter systems in the systems
of global dimensions. If the Earth is [ rank sistem then we can pick out some cells as subsystems;
II rank — supersegments with the oceans in their centres; III rank — geodepressions equal to
the large parts of oceans. The systems of the second rank are connected, with each other by
the global rift system. It consists of 2 rings. It shows that geodynamic cells are subordinated to
the symmetry of the global force field.

The directed mass transport within the geodynamic cells of all ranks gives rise to the
appearance of the newly formed femic lithosphere in its centres and reworked salic lithosphere
in the boundary rises, separated by transitional zones of relict lithosphere. In the tectonosphere
this process incorporates orogeny, rifting, downwarping, mantle diapirism and spreading. All
the forms of mass transport are complementary to each other inside geodynamic cells.

The existence of the hierarchical series of the geodynamic cells and their directed
complementary development and their ifluence upon the tectonosphere can be a result of the
thermogravity segmentation of the solid shell of the Earth caused by the its expansion with
time.
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TEOXUMMWYECKUE U BUOTEOXUMHNYECKUE IMPEOBPA3OBAHUA B
TNAPOTEPMAJIBHBIX IUTFIOMAX U OCAJIKAX OKEAHA

C.M.Cynapukos (BHUMokeaHreonorus Pockomuenpa, Cauxr-Iletep6ypr, Poccus)

IlepronauansrOE nEePEepacnpenc/icHue BEIIECTBA B IPOLECCE TMAPOTEPMAIBHON AECITEIbHOCTH
CBA3aHO C COOTHOMICHUSIMH TEMIIEPATY PhI, JABJICHUS U MUHEPAIN3anuH (DIIOKAA, OCOOCHHOCTIMH
THPONMHAMUKE M MEX(PA30BHIMU B3aMMONIEHCTBUSIMY B CHCTEME BOAA—TIIOPOAA, B TO BPEMS KAK
B TMAPOTEPMAIBHBEIX TLUIFOMAX, (OPMUDYIOMUXCS B BOXHON TOJINE, NPOCTPaHCTBEHHAS mudde-
PCHIIMAUMA pPaCTBOPCHHBIX M B3BEIICHHHIX (DOPM META/UIOB B NPHAOHHBIX BOAAX M OCAAKaX
COTPOBOXAAETCS GMOIOrMUECKOI aKTHBHOCTBIO. [1poaHaTu3upOBaHbL IPOIECCH Ha Gapbepax Aas
OTpPENENCHAA IEOXMMHUYECKOH POJIM MHMKDOOPraHM3MoB. IIpocrpaHcTBeHHas muddepeHuanms
B3BEmICHHBIX ¢opM Fe u Mn B ruioMax HaxomuT orpaxenme B pacmpeneienmm Fe m Mn B
META/LIOHOCHBIX TUAPOTEPMANIbHBIX ocafakax. Ilpu usyuennn MUKPOOHBIX LEHO30B yCTAHOBJICHO
YBEIMUCHUE AKTHBHOCTH TreTepoTpodHbix U Fe—Mn Oakrepuit Ha HECKOIBKHMX TOPH3OHTAX
THAPOTEPMATbHBIX IULIOMOB. bansnoBepxHocTHBIE Opeoinl paccesHUS (IUTIOMBL € TIOJOXKHUTEIbHOM
NJIaBYYECThIO) XaPAKTEPU3YIOTC KaK pasfieieHueM B3Bewennbx ¢opM Fe m Mn B miane, Tak
M COOTBETCTBYIOMECH aKTMBU3AUMEH MEKPOOPraHn3MOB. [[aHHbBIE B3 PA3IMYHBIX PAHOHOB OKEAHA
TOBOPAT O 3HAYMTELHON Po/iu GaKTepuil B KOHUEHTPAIMHU U nepesoge Mn Bo B3BECh, B TO BpeMs
KaK (asosbic TpaHCOpPMALUK C yyacTHeM Fe 3HAUMTEbHO MEHbILE 3ABUCAT OT GMOTeOXIMUIYe-
cKkoro (bakTOpa, UTO HALLIO OTPAXKEHHE B PACIPENCICHHH SJIEMEHTOB B OCANKAX HA ¢nanrax
OCEBBIX CTPYKTYpP OKE€dHCKUX PH(TOBBIX 30H. OCHOBOM OIS MHTEPHPETALMH OMOJOrMYECKOM
uHpopmanmm, moyyenHoii Bo Bpems peiicos HUC «IIpodeccop Jloraues» Ha THUAPOTEPMAIbHBIX
nongax ATAAHTHKH, TMOCAYXH/IH PE3yJbTaThl M3YUEHMS JOHHBIX COOOLIECTB C MCIIOMb30BAHHEM
TOABOAHKX OOMTaeMBIX ammapatoB «Mups. IlomyueHs koppeasuun MEXIY XapakTepoM H
TEOXMMHEH OCafKOB, PACHPENENEHUEM THAPOTEPMAIHLHON U (hOHOBOH (DAYHEI, PACCTOSHHUEM OT
IpEencTaBUTENEN OMOLEHO30B IO NCTOUYHHKOB U ap. B mpepenax nons Cueiik ITur Beipencnn Tpu
3KOTCOXUMHUYECKHAE 30HBI,

GEOCHEMICAL AND BIOGEOCHEMICAL TRANSFORMATIONS IN
OCEAN HYDROTHERMAL PLUMES AND SEDIMENTS

S.M.Sudarikov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

The initial redistribution of substance during hydrothermal procecces is caused by the
pressure-temperature-salinity relations, fluid dynamics features and water-rock interphase
interactions within hydrothermal systems, whereas in hydrothermal plumes forming in the water
column, the biological activity accompanies the spatial differentiation of suspended and dissolved
metals in bottom waters and sediments. Processes at the barriers have been analyzed to recognize
the geochemical participation of microorganisms. The spatial separation of suspended Fe and
Mn forms in plumes is reflected in Fe and Mn distribution in hydrothermal metalliferous
sediments. The studies of microbial coenoses show the increased activity of heterotrophic and
Fe—Mn bacteria at several horizons of hydrothermal plumes. Near-surface dispersion halos like
suspended plumes with the positive floatability are characterized by both the separation of
suspended Fe and Mn in plan and the corresponding activity of microorganisms. Data from
different regions indicates bacteria to play a pivotal role in Mn concentration and suspension
while Fe is much less affected by the biogeochemical factor in phase transformations that is
reflected in the elements distribution in sediments at flanks of axial structures of oceanic rift
zones. Results of observations from manned submersibles «Mirs formed the basis for
interpretation of biogeochemical data obtained during the cruises of R /V «Professor Logachev»
in Atlantic hydrothermal fields. Correlations between the nature and geochemistry of sediments,
distribution of hydrothermal and background fauna, distance from the biocoenosis species to
vents, etc. are established. Three ecogeochemical zones in the Snake Pit area are distinguished.
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OCAJIOYHBIE BACCEMHBI YYKOTCKOT'O IIEJIb®A

I.C.S9umu, 5.M.Kum (BHUHokeanreonorua Pockomuenpa, Cauxr-IlerepGypr, Poccus)

YyKoTCKOMY MOpIO HpHCyIu GaaronpusiTHbie Aust HedreoOpa3oBaHus 0COOEHHOCTH reo/Iornye-
CKOTO CTpOeHHs: Haauuue MomHbix Toam MZ—KZ, mpeacTaBacHHBIX MEeCUaHO-TVIMHUCTON
cdopManueii, JOKAIN30BAHHOU B Tpex KpymHbix nporubax — IOxmo-Uykorckom, Cesepo-Hy-
korckoMm u Konswusu,

FOxHO-UyKOTCKMit TIPOrE6 MPOCIERABAETCS BAOIb MoGepexbst HyKOTCKOro n-osa, copMupo-
BaH Ha MZ CKJIaIYaTOM OCHOBAHUH M OCIOXHEH CEPHEN KyIMCO00pa3HBIX BIIAJMH M BAJIOB Pa3HBIX
TOPSAKOB, CO3JIAIOMMX OJIATONPUATHEIE CTPYKTYPHBIC YCJHOBHS OIS 3aJ€XEH YIJICBOAOPONOB
(YB). B KoHTypax mporu6a BHAEISIOTCS TPH PA3HOBO3PACTHBIX 0camouHbx Kommuekca: K,—N,
K,—N,-P. MOmHOCTh KOMILIEKCOB YBEJNYMBAETCS BO BIAAMHAX M YMEHbIIAETCS HA KPBUIbSX H
cBomax momHgruil. IIpeamonaraiorcs Hambosee OJATOMPUATHHIE TEOTEPMUYECKME YCIOBUS /IS
reHepanuu HedTsHeX YB B mporn6e Ha rny6unax 2,5—S5,0 kM, B mopofax HMXHeEro mesna. B
NPUOCEBOM YaCTH Ipornda B JOHHBIX OCAAKAaX U MPUAOHHOM BOAE YCTAHOBJICHBI MHOTOUVICICHHbIC
AHOMAJIbHBIE COAEPXAaHMSI METaHa M ero romosioro. OCOGEHHOCTH COCTaBa M pacmpene/cHus Y B
ra3’oB TO3BOJISIOT PACCMATPUBATH MX KaK IpPSMBIC yKA3aHUS HEPTErazoHOCHOCTH HEAP.

Iporu6 Konsmmin pacmonoxed HA BOcTOKEe UyKOTCKOTO MOpS M 4BJSETCA dKBATOPHAIBHBIM
npomoxenueM cTpyktyp CeBepo-AJISCKMHCKOTO HedTera3oHoCHOro OacceifHa, rae Hambosee
KpyIHBE MecTopoxaenus YB ycranossnens B mopogax P—T (Ilpyaxo-Beit) u K, (Kymapyx).
Crparurpaduyeckn Hanboee TOMHbH 1 MomubiA (10 14 kM) D;—N kap6oHAaTHO-TEpPUTEHHBIH
KOMILIEKC Pa3BHUT B 3amamgHoi yactu niporn6a. Ha BocToke nmpu coxpaHeHnu 6OJIBIION MOLIIHOCTH
nopox (no 8—10 kM) u3 wmero Bumagawr K,—K7Z orroxenns.

CeBepo-UyKOTCKHIA IIPOru6 MpOTSTHBAETCS BIOIb OPOBKM KOHTMHEHTAIBHOTO CKJI0HA. ITporn6
BemosiHeH PR ;—KZ ocapounoit Toamein momuoctsio go 17 kM (7). bamsocrs ncropny passutus
JTOTO PETMOHA M ceBepa AJISCKM TO3BOJSET IPEANOaAaraTb, YT0 MHOTHME MAPAMETPHl (Hampumep,
crparurpaduuecKuil AMANason) HeTerasoHOCHOCTH MOTYT OBITH OJIM3KH.

SEDIMENTARY BASINS OF THE CHUCKCHEE SEA SHELF

D.S.Yashin, B.I.Kim (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

The Chuckchee Sea has geological features favourable for oil and gas formation: thick Mz—Kz
sequences represented by a sandy-clay assemblage localized in the South and North Chuckchee
and Colville troughs.

The South Chuckchee Trough extends along the coast of the Chuckchee Peninsula. It was
formed on the Mz folded basement and is complicated by echelon basins and swells of different
orders providing favourable structural conditions for hydrocarbon (HC) pools. Three
sedimentary units of different age — Cr;—N, Cr,—N, Po have been recognized. The thickness
of the units increases in basins and decreases on flanks and vaults of uplifts. Anomalously high
contents of methane and its homologues were recorded in the axial part of the trough in bottom
sediments and bottom water.

The Colville Trough is located in the east of Chuckchee Sea and forms an offshore projection
of structures of the North Alaska oil and gas basin where largest (HC) fields were discovered
in P—T (Prudhoe Bay) and Cr; (Kuparuc) rocks. Stratigraphically most complete and thickest
(up to 14 km) D;—N carbonate-terrigenous complex is located in the western part of the trough.
In the east, thickness remaining great (8—10 km), Cr,—Kz deposits are omitted from the
complex. :

The North Chuckchee Trough stretches along the edge of the continental slope. The trough
is filled with Pt;—Kz sedimentary strata up to 17 km (?). A similar history of development of
this region and that of northern Alaska suggests also a similarity in many parameters and
primarily in a stratigraphic range of oil and gas presence.
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IIETPOJIOI'UA U3BEPKEHHbBIX IIOPOI U
MHHEPAJIOTHA
IGNEOUS PETROLOGY AND MINERALOGY

METAJUIOTEHHUA IVIATUHOBBIX METAJIJIOB POCCHUM

LA Jlopvn, H.M.Yepupimos, B.A.dukesuu, H.B.Tyxoenos, A.H.JIa6yTun, JI.B.Orauecas, B.H.Tapacos,
A.C.@umbko, 3.AJlanna, 0.A. Tioxuxos, I.B.Tlonakos, C.C.Hepyues, I'.J. MurpodaHos, FO.H.Cepnix
(Pockomuenpa, BHUWokeanreonorus, BCETEU, UTEM PAH, OI'TuM PAH, BocCu6HUMITuUMC, I'TI OT'TH,
Poccus)

Cocrasnena mepsas IliatuHomerasmbHOreHMueckas kapra Poccum macmra6a 1:5 000 000.
MaxkcnManbHyo IEHHOCTD [UISl MO3HAHMS TUIATMHOMIHOTO PYNOTEHe3a MPEACTABASIOT Hambosee
BAXHBIC B MPOMBILLICHHOM OTHOLICHAM MECTOPOXIACHHMS IIATHHOBHX METa/UIOB, aCCOLMUPYIO-
[IUe C OrpaHMYCHHBIM YUCIIOM yJIbTpamMaduT-MaUTOBBIX KOMILIEKCOB, 00pa3yromue py Ho-Mar-
MAaTHYECKUE CUCTEMBI, KOHTPOJIMPYEMBIC NECTPYKTUBHBIMU JJIEMEHTAMHU M CBI3AHHBIE C UEPHO-
CAAHUEBBIMA TOJIMIAMHA M MX METACOMATUTAMIM.

JIATenbHOCTD CYMECTBOBAHMSI HEKOTOPHIX MArMO- M PyHOKOHTPOJHPYIOMMX CTPYKTYP U HX
HEOJHOKPATHAY AKTUBU3AUMsS B COBOKYMHOCTH C mporeccamu (harougHOM TUKBAUIUM U MAacCoIe-
pEHOCA, BHY TPHMKAMEPHOIO PACCIOCHUS B CAMMX MACcCHBAX, 4 TAKXKE MHOTOCTaAMITHOTO HAKOILIe-
HUSL UCPHOCJIAHIEBHX BYJTKAHOTEHHO-OCAA0UHEIX TO/II ¥ X METACOMATO3a, POCCHIIE00pa30BaHus
¥ TEXHOTEHE3a 00yC/IOBIMBAIOT [IPOCTPAHCTBEHHOE COBMEIIEHUE PA3HOBO3PACTHBIX M PA3HOTHII-
HBIX TIaTEHOOOpasyromux cucreM. Ilocnennee onpenensger o0l BHICOKMI TUIATHHOMETA/LIO-
PeHUYECKUU MOTEHLUNAT KPYNHBIX CTPYKTYp 3€MHON KOpPBI, BHIICASEMBIX B KAUECTBE TPAHCPETH-
OHAJIPHBIX TUIATMHOHOCHBIX MOsCOB: Bocrouno-Erpomnefickoro, Ypansckoro, Anmano-Cesepose-
MesIbeKoro, JlanpHeBocTouHOro, Apkrryeckoro u Amypo-Anraiickoro. ITosca 06pas3yoT cBoeob-
PasHyIO PEHIeTKY, B y3/IaX MEPECeYeHUs KOTOPOH paclo/Iaraiorca Haubosiee 3HAUMMBIE ITPOBHMH-
W,

ITo npeobiamanuio Benymux GopManmii ¥ KOMILTIEKCOB ONPENE/ICHB TIABHbE PyIHODOpMALH-
OHHBIE THIH IUIATUHOHOCHBIX MPOBUHIMIA W 06aacTell: CybpuAHBIH TIaTHHOMAHO-MEIb-HUKC-
JICHOCHBI (HOPWJIBCKO-TATHAXCKUM, NEUSHICKAN, a/UIAPEUEHCKUM, BOPOHEXCKUM U /IP.), MaJo-
Cy/Nb(UIHBIN IJIATHHOMETA/UIbHE  ((PEeIOpOBO-NAHCKHMI, BEPXHETATHAXCKMI, HEKOHIIOKOH-
CKMH), MJIATUHOMIHBIM YEePHOCIAHIIEBBIA (OHEXCKUI, TUMCKHUIA, CYXOJIOXHMHCKHM, CeTTe-nadaH-
CKMH W 7pP.), NJIaTHHOMIHO-XPOMHUTOHOCHHIH (6YpakoBCKM, MMAHAPOBCKMIA, PalU3CKHIil), mia-
TUHOMIHBIM POCCHIMHOM (HUXHETATHUIBCKUH, AJNAHCKUN, HOPMILCKHMM M Ap.), IUIATHHOHIHBIH
TEXHOIMCHHBIN (HODUIBCKUH, YPAJIBCKUH M Ap.) . DTO MO3BOIAIO0 HAMETUTE 0CO00 NEPCHEKTUBHELE,
NEPCHOEKTUBHHIE ¢ YYETOM AOIMOJHHATENBHBIX YCIOBHMA M OTHAJEHHO MEPCIEKTUBHBIE ILIATHHOME-
TaJLUIbHBIE IIPOBUHIKAU, 00IACTU M KOHKPETHBIE OOBEKTHL.

METALLOGENY OF THE PLATINUM METALS OF RUSSIA

D.A.Dodin, N.M.Chernyshov, B.A.Yatskevich, N.V.Glukhoedov, A.N.Labutin, L.V.Oganesyan, V.N.Tarasov,
A.S.Filko, E.A.Landa, O.A.Dyuzhikov, G.V.Polyakov, S.S.Neruchev, G.L.Mitrofanov, Yu.N.Serykh (Roscomnedra,
VNIlokeangeologiya, VSEGEI, IGEM, OGG&M, VostSibNIIGG&MS, RGGI, Russia)

The first «Platinum-metallogenic Map of the Russia» (1:5,000,000) has been compiled. The
most payable PM deposits, associated with some ultramafic-mafic complexes, forming ore-
magmatic systems, controlled by destructive features and related to black shales sequences and
their metasomatites, are essential to the understanding of platinoid ore genesis. The duration
of existence of some magma- and ore-controlling structures and their recurrent activization,
combined with the processes of fluid liquation and mass transfer, chamber exsolution in the
intrusions proper, as well as multistage accumulation of black shale, volcano-sedimentary
sequences and their metasomatites, placer formation and technogenesis, can be responsible for
spatial coincidence of platinum-forming systems, differing in age and type. The latter determines
a high overall PM potential of Earth’s crustal structures, recognized as transregional platinum-
bearing belts: East European, Uralian, Aldan-Severnaya Zemlya, Far East, Arctic and
Amur-Altai ones. The belts form a peculiar grid with the most essential provinces, located at
its junctions.

The authors used predominant key-formations and complexes to determine main bre-
formational types of platinum-bearing provinces and areas. This allowed (i) especially promising,
(ii) promising with allowances made for extra conditions, and (iii) remotely promising PM
provinces, areas, and concrete deposits to be delineated.
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INNPUMEHEHUE KJIACTEPU3AILIMU COCTABOB
ITNKPONIIBMEHHUTOB B ITOUCKAX ATTMA3HBIX
MECTOPO2KIEHUU (AHABAPCKHU PAVOH B AKYTUMN)

A.H.Esnokumos, C.A.I'paxanoe (BHHMokeanreosorns Pockomueapa, Cauxr-IlerepGypr, Poccus)

Bonee uem o 10 000 onpeneneHumil COCTABOB MUK POMIBMEHHTA U3 PA3IMYHBIX PAHOHOB K yTCKOM
AJIMa30HOCHOW MPOBUHUMH YCTaHOBJCHO 19 xmacrepoB ero cocraBoB. CTaTUCTUUYECKUE NAHHBIE
CBMAETEIHCTBYIOT O TOM, UTO Hanbosiee MHPOPMATABHBIMYA ¥ BAPHAOCIbHBIMY B ITHK POMIBMEHUTE
aeaaorca Mg, Cr u Ti. [Inga pocroseproctin nHGOPMALMHA O KAACTEPHOM COCTABE M3 KaXKHAOTO
MEPCIIEKTUBHOIO 00BEKTa aHATU3UPOBANoCh He Menee 100 3epen muuepana.

BeipesieHne K1acTepoB COCTABOB MUAKPOWJIBMEHUTA U MX COTIOCTABAEHUE C 3TAJIOHHBIMU IIPOBO-
IUJIOCh C TIOMOLIBIO KOMITbIOTEPA. B pesynpraTe MoSyuyeHO COOTBETCTBYIOLIEE YHCIY 3TAJIOHOB
UYKCIO KApT HM30JAWHUN pPACTIPOCTPAHEHHOCTH CXONHBIX € HUMHM MHHEDAJOB B COBPEMEHHOM
aJLTIOBHK pernoHa. Kapra u3o/mHui pacnpocTpaHEeHHOCTH MUK POMIBMEHUTA U3 HEAIMA30HOCHBIX
KUMOEPIMTOB MOMEYANACh 3HAKOM « - », & OCTAJIbHBIE — « + », B peaysibrate CyMMHPOBAHMS
HarpysoK Io BCEM KapTaM U30JAWHMIA MOy YHIACh €MHAS KAPTA TEPPUTOPHH C IMOJIOXKHUTEIbHBIMH
3HAUCHUIMH PACIPOCTPAHCHHOCTH MUKPOUIHBMEHUTA U3 AJIMA30HOCHBIX ITOPOZK.

YyacTku ¢ MAKCHMATBHBIM PACPOCTPAHEHUEM THUITMUHBIX /IS aIMA30HOCHBIX MOPO KJACTEPOB
COCTABOB NMUKPOMJIBMEHITA PACTIOJIOXKEHH B cpeHemM reuenun p.Kanranac-Yane, Apax-Bumup u
Kyorac-Moropuyna. O6pasusl 13 a/UnoBug pek J6ensx, Buuiax m BepxHero teuenns p.Been-
YMME XOPOIIO KOPPEIUPYIOTCS C TAKOBHIME M3 60raThiX aIMa30HOCHBIX KuMOepmuTos Cubupckoit
mwiarcopmel. CXOXHBIN KJIAaCTEPHBIN COCTAB € 10XHO-aPUKAHCKHMHI ITAJIOHAMA MMEIOT 06pa3ibl
M3 BEPXHETO TeUeHus p. YIxa.

Krnacrepuzanus coctaBoB NHKponIsMeHnTa Haubonee spdekTuBHA B MPOU3BOACTBE MPOTHO3-
HO-TIOMCKOBOH CTaguu MCCACAOBAHMS PETHMOHA U PEKOMEHAYETCS KaK JOMOJHHUTEIBHBIA METOH K
yXe€ CYymecTBYIOMUM TPAaAULIUOHHBIM. ek TUBHOCT 3TOM0 METONA MOATBEPXKAACTCS DE3YJib-
taTaMu B AHA0apckoM pafioHe, TOEC YK€ W3BECTHHI POCCHITHBIE MECTOPOXACHWS M HAMEUEHBI
Y4acTKH AJIS TIOMCKA HOBBIX.

APPLICATION OF CLUSTERISATION OF PICROILMENITE
COMPOSITIONS IN PROSPECTING FOR DIAMOND DEPOSITS
(ANABARSKY REGION IN YAKUTIA)

A.N.Evdokimov, S.A.Grakhanov (VNIlokeangeologia, Roscomnedra, St.Petersburg, Russia)

Based on a series of more than 10,000 assays of picroilmenite compositions for samples from
different regions of the Yakutian diamond-bearing province, 19 composition clusters were
established. The data of statistics imply that Mg, Cr and Ti are the most informative and variable
constituents in picroilmenite. To obtain the reliable information on cluster composition, no less
than 100 mineral grains were analysed for each entity of interest.

Marking-out of picroilmenite composition clusters and their comparison with reference ones
was computer-aided. As a result, we have obtained a number of maps showing isolines of
abundance of minerals similar to picroilmenite in recent alluvium of the redion, their number
being the same as that of references. The map of isolines of abundance of picroilmenite from
non-diamondiferous kimberlites was labelled «-», and all the others — « +». As a result of
summing map details through all isoline maps, a combined map of the territory under study
bearing positive values of abundance of picroilmenite from diamondiferous rocks.

Areas showing maximum abundances of picroilmenite composition clusters typical for
diamondiferous rocks are in the middle-course of Kangalas-Uele, Arakh-Bilir and Kuogas-
Motorchuna rivers. Samples taken from the alluvium of Ebelyakh, Billyakh rivers and upper
course of the Beenchime river show good correlation with those from rich diamondiferous
kimberlites of Siberian platform. Cluster compositions similar to that of South African references
are shown by samples taken in the upper course of the Udzha river. Clusterization of picroilmenite
compositions is most efficient in the prediction-prospecting stage of studying the region and is
recommended as a technique being supplementary to those being in common practice. The
efficicncy of this method is corroborated by the results obtained in the Anabarsky region, where
placer deposits are already known and areas for prospecting for new ones have been marked
out.
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HOBBIE MUHEPAJIBI OJIOBA, UX TEHETUYECKOE U
ITPOMBIIIVIEHHOE 3HAYEHUE

H.K Mapmyxkosa, A.B.ITapnosckuit (BUMC Pockomueapa, Mocksa, Poccus)

B nocnennwe romel aBropamu GbUTa OTKpDHITA M YTBEPXAeHA MeXIYHAPOMHON KOMECCHEH MO
HOBBHIM MHHEpaJIaM rpynrna raapoKCHUAO0B 0JIOBA C BBICOKUMH COACPXAHUSIMH ITOI0 JJICMCHTA:
Harauut — FeSn(OH),, BucMuproBur — ZnSn(OH)4 u mymmcrorur — (Cu,Fe,Zn)Sn(OH),.
OTKpHITHE HOBBIX MUHEPAJIOB 0JJ0BA UMEJIO BAXHOE TEOPETUUECKOE M IPAKTHUECKOE 3HAUCHUE
¥ Croco6CTBOBaIO: 1) 060CHOBAHUIO ABYX M30MOPMHBIX MUHEPANBHEIX psiios: FeSn(OH), — (Zn,
Fe)Sn(OH)¢ — ZnSn(OH)4 u (Cu, Fe)Sn(OH), — (Cu, Fe, Zn)Sn(OH); — (Cu, Zn)Sn(OH),,
B KOTOPHX HATAHUT W BUCMYPHOBUT MPEACTAB/ISIOT KPAWHUEC WICHBI IIEPBOT0 M30MOP(HOIO psiAa
MHHCpAJIOB, a MYIIACTOHUT SABJIACTCSA IIPOMECKYTOUHBIM YJICHOM BTOPOIO I/ISOM()pq)HOI‘O pana,
BBISIB/ICHUIO THIIOTEHHBIX ¥ TMIIEPIeHHBIX 00pa30BaHMIl TMAPOKCHIOB OJI0BA, M3 KOTOPHIX HEPBHIE
XAPAaKTEPHBI I ANOCKAPHOBBIX MCCTOPO)I(JleHPIﬁ, TAC OTH MHHEPAJIBl OTJArajuch B BHAEC
TOHYAHIINX MOCTEPHOPHBIX BBHIAEJACHHI 10 MHUKPOTPCIIMHKAM 3€PEH CKAPHOBHIX MUHEPAJIOB
(0JTOBOHOCHBIY rPaHAT, JIOABUIUT, MATHETHT U Ap.) . ['MepreHHbie TMAPOKCHABI 0JI0BA 06pa3yIoTes
B 30HAX OKHCJCHHUS OJIOBOPYAHBIX MCCTOpO)KI(eHI/Iﬁ 0 JICTKO paspymacMbIM B 3THUX YCIOBHAX
cyabdumaM osoBa W Cy/nbDOCTAHHATAM — CTaHHUHY, OKAPTHTY, TepUEHOEpPruTy, THW/LIUTY,
¢dparkenty u ap. Ilpm 3ToM B aMIOMOCHIMKATHBIX cpenax o6pa3yioTcss MHUHEPAIBI MEPBOrO
U30MOP(HOTO psifa, B KapOOHATHBIX — BTOPOrO M30MOPQHOrO psinia; 2) 06HAPYXEHHIO HPOMBIII-
JICHHBIX KOHIIEHTPAIMii THAPOKCUIOB, XapaKTePU3YIOMIMXCA BHICOKUMU COACPXXaHUSIMMU OJIOBA, HA
MCCTOPOXACHUAX PA3IMUHBIX FCHETUUYECCKMUX TUIIOB H YCTAHOBJICHHUIO UX POJIK B 6aJIaHCG 0JI0BA
PYA MHOTHMX MECTOpOXAeHHi; 3) paspaborke BLICOKOI(D(PEKTHBHBIX TEXHOJOTHUCCKHX CXEM
oboramieHuss PyX ¢ BTOPHYHBIMM MHHEDAJaMi 0JI0BA, OCHOBAHHBIX HA JIETKOH PacTBOPUMOCTH
TMAPOKCHIOB 0JI0BA, M YBEJIMUEHHIO MX yNEJbHON MAarHUTHOM BocmpummumsocTd a0 300 pas npu
TEPMHYECKON 00paboTke, uTo obecmeunBaeT Gosiee TOMHOE U3BIEUEHHE METAIa U3 Py

NEW TIN MINERALS, THEIR GENETIC AND INDUSTRIAL
SIGNIFICANCE

N.K.Marshukova, A.B.Pavlovsky (VIMS, Roscomnedra, Moscow, Russia)

For the last few years the new mineral group of tin hydroxides with high contents of this element:
natanite — FeSn(OH),, vismirnovite — ZnSn(OH)4 and mushistonite (Cu, Fe, Zn)Sn(OH),
was discovered by the authors and approved by the International Committee.

The discovery of new minerals of formation had a significant theoretical and practical value
and promoted: the grounding of two isomorphous series: FeSn(OH), — (Zn, Fe)Sn(OH), —
ZnSn(OH)4 and (Cu, Fe)Sn(OH); — (Cu, Fe, Zn)Sn(OH);, — (Cu, Zn)Sn(OH),, in which
natanite and vismirnovite represented the extreme members of the first isomorphous series of
minerals and mushinostonite was the intermediate member of the second one; the exposure of
hypogenic and hypergene deposits of tin hydroxides, from which the first ones were typical for
aposkarn type of tin deposits, where these minerals deposited in the thinnest posterior
exhalations along the microfractures of grains of skarns minerals (tin-bearing garnet, ludwigite,
magnetite etc.). Hypergene tin hydroxides are formed in oxidized zones of tin deposits upon
tin sulphides and sulphostannates (stannite, okartite, herzenbergite, teallite, franckeite etc.)
easily destroyed in such conditions. In this case in alumosilicate enclosing rocks minerals of the
first isomorphous series are formed, in carbonates — of the second one; the discovery of
industrial concentrations of hydroxides, containing great amount of tin in deposits of different
genetic types and the determination of their role in a balance of tin ores of many deposits; the
elaboration of high-effective schemes enrichment ores with the secondary tin minerals, based
on ready solubility of tin hydroxides and increase of their specific magnetic susceptibility up to
300 times under heat treatment that makes it possible to extract more metal from ores.
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ITPOIECCHI BTOPUYHOI'O MUHEPAJTIOOFPA3ZOBAHUA B
TOPD®AHDBIX 3ATTEZKAX HA TEPPUTOPUAX, CONMPENEJIBHBIX C
I'OPHBIM OFPAMJIEHUEM

B.I''Matyxuna, M.B.Ilonoga, JI.JI. Mamomko (CHUUITuMC Pockomuenpa, Hosocubupck, Poccus)

AHann3 reoXuMHUYCCKUX JAHHBIX TOPMPAHBIX 3a/1€XKEH HA TEPPUTOPUSAX, COPEAEIbHbIX C TOPHBIMHU
obpamiennsamun Kysneukoro Anaray, Canaupa u AaTasi, HPOBOAKJICS COBPEMEHHBIMEM METOIAMM
MAaTEMATHYECKON CTATHCTUKA M CHCTEMHOIO AHAIU3A.

B mpemroppax KysHemkoro Asaray IMIMPOKO pa3BUTH TOP(MHI C TNPUMECHI0 TEPPUIEHHOrO
marepmuana, ¢ koropeM ca3ausl Co, Cu, Yb, Zn B xnapkoseix u V, Zr, Au B HaAKJIAPKOBHIX
KOHIEHTpALMIX. 31ech B 00CTAHOBKE AKTHBHOIO JMArEHE3a B BOCCTAHOBUTEIBHBIX YCIOBHSIX
CPENBl TPOMCXOOMUT COOCAXKICHUE MEIKMX UACTHMI[ CAMOPONHONO 30JI0TA C KOMILIEKCOM psiia
KapOOHATHHIX, Cyab(MATHBIX M CYJIb(MUAHEIX MUHEPAJIOB.

B Ilpucanaupbe 60/ce MIMPOKO PA3BUT HEMHHEPAIU30BAHHLIA TOPd, mpouecc (GOpMUPOBAHKA
KOTOpOro npoTekai B yciopusx Eh u pH, 6iu3kux K HedTpanbHeiM. B KJIapKOBBIX M BHIIIEKIAD-
KOBBIX KOHIIEHTpalusXx BCTpeuarTcs Toabko V, Sc, Zr u Au. B mpomecce Topdonakomienus B
LIEHTPAJbHBIX YACTIX MECTOPOXACHHUH 33 CUET >KA3HEACATEJbHOCTH OPraHM3MOB ITPOMCXOTUT
(opMupoBaHuEe COOCTBEHHBIX MUHEPATbHBIX HOPM Kpemumsa u (ocdopa, a B YCAOBMIX OKUC/IH-
TEJIbHOTO JUareHe3a NMPEerMMYLIECTBEHHO B BEPXHUX M CPEJHMX TOPH3OHTAX TOP(MAHBIX 3aJIEXEH
00pa30BaHUE XJOPUTA, TTMHUCTHIX MHHEPANOB M COBMECTHOE C HMMM COOCAXICHHE 3070Ta (1O
25—36 mr/T1).

B MecropoxpeHusax mpenropumii Antag Haubosiee MMPOKO pasBUTH TOpdH C KapOOHATHOIA
MUHEpAIU3auued 1 XapaKTEPHBIME 119 00JacTell CHOCa acconmmanmsaMu 3aeMenTos V, Mo, Cu,
Yb m Sc, Zr, Au, nocjefHHE u3 KOTOPHIX COXEPXATCY B HAAKJAPKOBHIX KOHIEHTPALUIX.
TopdonakomneHue 3mech UAET CMHXPOHHO C 00pa3oBaHMeM KapOOHATA KAJbIUd M Pa3JIMUHBIX
MHHEPATbHBIX (HOPM cephl, 00YCIOBIEHHBIX NOCTYIUICHUEM CY/Ib(aTHO-KApPOOHATHHIX BOZ.

HpOBeIICHHbIe HUCCIICAOBAHUA MO3BOJIAIOT 'OBOPUTh O TOM, UTO CTEIEHb BTOPUUYHOTO MHUHEPA-
noobpasoBanus B Topdax 00yCJIOBIMBAET PA3BUTUE MPOLECCOB HAKOTLUIEHHS PYJHOM MHHEpPAJIH-
3aUMH, B T. Y. 30J10Ta.

SECONDARY MINERAL FORMATION IN PEAT DEPOSITS ADJACENT
TO MOUNTAIN RIM

V.G.Matuhkina, M.V.Popova, L.D.Malyushko (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

Geochemical data about peat deposits adjacent to the rims of the Kuznetsk Alatau, Salair and
Altai were analyzed by means of modern methods of mathematical statistics and system analysis.

In the Kuznetsk Alatau foothills the peat admixed with terrigenous materials with which Co,
Cu, Yb, Zn and V, Zr, Au are associated in crustal and supercrustal abundance, respectively,
occurs widely. In the situation of active diagenesis under reducing conditions of environment
there occurs co-precipitation of small free-gold particles combined with some carbonate, sulfate
and sulfide minerals.

In the Pri-Salair area non-mineralized peat which has been formed under Eh and pH
conditions close to neutral ones is of wide occurrence. Only V, Sc, Zr and Au are encountered
in crustal and supercrustal abundance. In peat accumulation in the central parts of deposits at
the sacrifice of vital activity of organisms silicium and phosphorus form their own mineral forms,
and under conditions of oxidizing diagenesis taking place mainly in the upper and middle
horizons of peat deposits chlorite and clay minerals are formed in combination with gold
co-precipitation (up to 25—36 mg/t).

In the deposits of the Altai foothills there occurs the most abundant peat with carbonate
mineralization and associations of elements specific to source areas such as V, Mo, Cu, Yb and
Sc, Zr, Au, the latter being found in supercrustal abundance. Peat accumulation therein is
synchronous with the formation of calcium carbonate and different mineral forms of sulphur
caused by delivery of sulfate-carbonate water.

Performed investigations point to the fact that the degree of secondary mineral formation in
peat is responsible for ore mineralization increase including gold accumulation.
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NEPUOANYIHOCTD KUMBEPJIMTOBOTO MATMATU3MA

B.A Munames (BHUWokeanreonorus Pockomuenpa, Cauxr-ITerep6ypr, Poccusa)

Papmoniornueckue AaTHPOBKU KMMOCPINTOB, HORYJICH ybTpaMa(uTOB M MHHEPAJIOB-Y3HHKOB B
ammaszax lOxHo# Adpuku, Ascrpaaun, dxyruu, Ceepuoit AMepuky U EBponbl CBUIETENBCT-
BytoT 0 17 smoxax rmobanpHoro npeoOpaszopanug MaHTuu B mHTepBase 3300—20 mum. Jer.
Honysn B xumbepamTax ogHOM TpyOKK MMEIOT pas3JMyHbii Bo3pact. [1o0BHHA U3 HAX COBIIANAET
10 BO3pAcTy C BMEIIAIOMMMHY IOPOAAMHE, a APYyrHe — € KAUMOEPIMTAMHU, HOXYJISMHA W 4IMa3amMu
Oosiee APEBHUX 3MOX. DTH NAHHBIE CBHAETENbCTBYIOT O TOM, UTO MEPUOJMUYECKHM BO3HMKABIINE B
rOpPSUnX TOUKAX KMMOEPAMTOBbiC Marmbl HE BCETHA JOCTUIAIM 3¢MHON IOBEPXHOCTH, 4 YAlIe
3acTHIBAJIM Ha raybuHe, dopMupys yaprpamaduTsl COOTBETCTBYIOLIErO Bo3pacra. Y abrpamadu-
THI, BOSHUKABIINE NP 33CTHIBAHUY HA IIyOuHE KUMOEPAUTOBBIX PACILIABOB B MPENUIECTBYIOMIUE
3MOXH, 3aXBATHIBAJUCH «MOJONBIMA» MarMamu HpPH OBHXEHAM WX K 3€MHOM MOBEPXHOCTH M
BHIHOCHJIMCH BMECTE C CErperamusMu TpOTOMArMAaTHUECKHX MHUHEDPAJIOB — HOXYJISIMH, CHHXPOH-
HEIMM BMEMAIOMXM KuMOepauram. [IpuMepsl COBMELIEHMS B IPOCTPAHCTBE KHMMOED/IATOB,
OTHOCSIIUXCSL K PA3/IMYHBIM 310XaM, u3BecTHbl B FOxHON Adpuke n na Cubupckoi mwiatdopme,

YcTaHOBIEHHAS] TEPUOANYHOCTD KMMOEPIMTOBOrO MAMATH3Ma KOPPENUPYETCS C TaJaKTHde-
CKMM JIETOMCUMCJCHUEM M, [0 KpaWHed Mepe, € KOHIA IPOTEPO30s SIOXM AKTHBU3ALUU
MOBTOPSUIMCH UEPE3 TPOMEXYTKH BPEMEHH, KPATHbIE HE TOJbKO LEJBIM, HO M IOJOBHHAM
CHOEPHYCCKOTO rofga. ITO ABJSIOCh, BEPOATHO, PE3yJIbTATOM IOBTOPHBIX mepecevenmii ComHeu-
HOM CHCTEMOW MATHMTHBIX M PAJMALMOHHBIX MOSICOB, KAXAOC W3 KOTOPHIX MHAYLUMPOBAJIO TOKH
OyKo M CONMPOBOXIAJIOCH 3HAUMTE/BHHIM BBIIEJAEHHEM TEILIOBOM SHEPrMH B HEOpax 3emun.
PesynpraTsl HCCIEqOBAHMI TTO3BOJISIOT TPOTHO3MPOBATh EIUE HE YCTAHOBJIEHHBIE STIOXU KuMbep-
JINTOBOTO MarMaTm3Ma B PA3JIMUHBIX PErMOHAX MaaThOpMeHHbIX 00/1aCTei, ODUEHTHPYS COOTBET-
CTBYIOIIMM 00pa3oM MOUCKOBbIC paGoTh.

PERIODICITY OF KIMBERLITE MAGMATISM

V.A Milashev (BNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

Radiological datings of kimberlites, nodules of ultramafites and inclusions in diamonds in South
Africa, Australia, Yakutia, North America and Europe bear witness of seventeen epochs of the
mantle global transformation during 3200—20 mil. years. Nodules in kimberlites of the same
pipe have various datings; a half of nodules coincide with host rocks in age, and other half of
nodules agree with kimberlites, nodules and diamonds of more ancient epochs. These data show:
that kimberlite magmas, which appeared periodically in hot points not always have reached the
Earth surface, but more often they have hardened at a depth forming ultramafites of
corresponding age. Ultramafites which appeared in previous epochs during cooling at depths of
kimberlite melts were taken by «young» magmas in course of their movement toward the Earth
surface; then they were taken away together with segregations of protomagmatic minerals —
nodules which are synchronous with host kimberlites. Examples of combination of kimberlites
which belong to different epochs are known in South Africa and at Siberian Platform.

The determined periodicity of kimberlite magmatism is correlated with galactic chronology
and, at least, from the end of Proterozoic the epochs of activization were repeated in intervals
multiple not only of integral but one-halves of siderial year. It was a result of repeated
intersectons of Solar system with magnetic and radiation belts systems, each induced the
Foucault currents and accompanied by essential heat production in the Earth’s entrails.

Results of investigations allow to predict non-identified epochs of kimberlite magmatism in
different regions of platform area orienting prospecting works.
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TPEXMEPHOE KAPTUPOBAHUE MAHTHU APXAHTEJIBCKOTO
KHMBEPJIMTOBOTO PAMIOHA

JLU. Ca6nyxosa (IIHUT'PU Pockomuenpa, Mocksa, Poccus)

B ApxamnrensckoM paiioHe pasBuTH kumOepiurossie nopomsl Al- u Fe-Ti cepmii. ManTuitasie
HOMyJIM BCTpeyaroTcs B 15 kuMOepiuToBeix TpyOKax paiioHa. OHM NPENCTABISIOT HEIPEPHIBHEIA
paspes MOpPOR KOps M MaHTHHU A0 rryOunsl 160 kM (OT mIMUHEIH-MMPOKCEHOBOM 0 AIMA3-IIHPO-
noBoi damuu ry6unnoctu, CoGosnes, 1972). Crpoerme u coctaB HOTy/eH pasHOOOpPAa3HBL
IMoponsr ManTuu pationa cuibHO muddepenuuposans. BemecTBeHHOMY cOCTaBy KHMOEp/IHTOB
TIOJIHOCTBIO COOTBETCTBYET HA0Op Pa3HOBUAHOCTE!H MAHTHITHBIX HOAYyJIEH, COBEPIIEHHO PA3JINUHBIA
pns kumbepmuroB Al- m Fe-Ti cepuii. 310 no3sosisier B mepBOM NPHOIHKEHHH KapTHPOBATH
MaHTHMHBIE IOPOAEI MO BCed momanu kumbGepnurosoro paiioHa (12 000 kM2 u BEEEINTH
06acTH pasBUTHS MaHTHIHOTO CyGcTpaTa ABYX THIOB: MCTONICHHBIH — O00aCTh Pa3BATHS
KkuMOepiuTOBBIX Iopoa Al-cepum; oborameHHsli — 06/1acTh pPasBUTHS KMMOEPTHTOBHIX MOPOX
Fe-Ti cepun. O6orameHHH cy6cTpaT pasBUT B UEHTPAJILHOM YACTH paioHa, MCTOMECHHBIN —
no ero nepudepuu.

Qamuu HcromeHHbIH cyGerpar | O6orameHHb cyGetpar
- 700 MITa---
. B TpaHynuThl, rpaHaToBble aMQHUGOIUTE, FKNOTHTONONOGHbIE TOPOILI
TInuHeneBble TYHUTH W NEPHIOTHTHL

-1,7 I'Ma-----

Cl T'panaTisnpoBatHble WIIHHE/EBbIE TEPUIOTHTH, [TMMMEDHTI I AMOUGO/I0BEIE SKITOTHTH!, (OTONMT-HWILMEHUTOBEIE THPOKCEHUTh
-2,2 Ta----- -

Tuponosbic mepHnOTHTH, aMHEOIHIUPOBAHKEIE THPOLOBbIE NEPHIOTHTH
Cc2 DKIOrUTH (DELKO), XPOMIIITHHENEBbIC IYHHTH M NIEPHIOTHTH | DKIIOTHTEL, PYTHNOBLE SKIOTHTH, WILMEHUTOBHIE NepHIOTUTHI,
MHPONMIIbMEHUTOBBIE OEPHUOOTHTRH!

-3,4 I'Ma-----

C3 XpOMIUINHHENEBbIE AYHHTI, THPOLIOBhIE NEPHIOTHTHI | Muponostie OepUIOTHTHE
-4 TTla-------

D XpoMIIIHHeNeBble TYHUTE], THPOMOBbIe JYHHTHI ] ITuponoBbie IyHHTH, MHPONOBbIE OPTOMMPOKCEHUTHI

3D-MANTLE MAPPING OF THE ARKHANGELSK KIMBERLITE AREA

L.I. Sablukova (TsNIGRI, Roscomnedra, Moscow, Russia)

There are two rock series typical for kimberlites of the Arkhangelsk area: Al- and Fe-Ti series.
Mantle xenoliths were found in 15 kimberlite pipes. They represent a continuous section of crust
and mantle rocks down to a depth of 160 km (from spinel-pyroxene to diamond-pyrope facies,
Sobolev, 1972). Nodules feature different composition and structure. Mantle rocks of the area
have been subjected to strong differentiation. The kimberlite composition corresponds to a set
of mantle nodule types which is markedly dissimilar for the alumina and iron-titanium kimberlite
series. The distinct correlation between the mantle nodule sets and the kimberlite composition
enables one to perform a rough mantle mapping on the whole area of the region in question
(12,000 km?) and distinguish two types of mantle substrate: 1) depleted type — Al-kimberlite
series development area; 2) enriched type — Fe-Ti-kimberlite series development area. The
central part of the area corresponds to the enriched substrate, and the periphery — to the
depleted one.

FACIES DEPLETED SUBSTRATE I ENRICHED SUBSTRATE
- 700 MPa--- | ---
B Granulite, gamet amphibolite, eclogite-like rock
Spinel dunite and peridotite

-1,7 GPa---

Cl Garnetisation spinel peridotite, glimmerite Amphibole eclogite, phlogopite-ilmenite pyroxenite
-2,2 GPa---

) Pyrope peridotite, amphibolisation pyrope peridotite

C2 Eclogite (rare), Cr-spinel dunite and peridotite | Eclogite, rutil eclogite, ilmenite peridotite, pyrope-ilmenite peridotite
-3,4 GPa---

C3 Cr-spinel dunite, pyrope peridotite ’ I Pyrope peridotite
-4 GPa-----

D Cr-spinel dunite, pyrope dunite l Pyrope dunite, pyrope orthopyroxenite
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TUIIBI BYJIKAHUYECKHUX U3BEPKEHUI APXAHTEJILCKOT'O
KHUMBEP/IUTOBOI'O PAUOHA

C.M. Cabnyxos (ITHUTPU Pockomuenpa, Mockea, Poccus)

Apxasrensckuii KUMOEPIUTOBDIN PAOH PACIIONOXEH Ha ceBepe Pycckoit miardopmur. 3mech Ha
wromanu 12 000 kM? npucyrcTsyror anmasonocusie kumbepautsr Al- n Fe-Ti cepun, menuan-
THTHI, MUKPATH 1 6azanbTel. OHn mMeT Onmskmit BospacTt (D;), cOMMXEHB B MPOCTPAHCTBE U
006pasyoT AMATPEMHBI, CUJLIBI, NalKM M INTOKH. By/IKanwueckue Teaa CA0XEHH PAa3HO00Pa3HEIMK
1O CTPYKTYPE M TEKCTYPE HOPONAMHM, UTO YKA3hIBAET HA MHOro00pasue yCJaOBHM MX (POpMUPOBA-
HHSL,

Kpareprsie u xepsioBsie 4acTH AMATPEM BHINOAHEHH Tydamu, Tyddusuramu u tydomnecua-
HUKaMH C IIMPOKHAM DPABUTHEM IOPOJ NH30JUTOBOM M CJIOHCTOM TEKCTYP M OOYIVIEHHBIMH
pacTUTENLHEIMH OCTATKAMU. ITH OCOOEHHOCTH YKA3HBAIOT HA a3PajIbHBIM, PE3KO SKCILUIO3MBHBIMA
XapakTep BYJKAHUYECKMX HM3BCPXCHUM, UTO XaPAKTEPHO VIS BYJIKAHWYECKUX H3BEPXKEHHAN
TUTMHUAHCKOTO THIA, B MeHbInel crenedu B AuaTpeMax KUMOEpINTOB, MEIWIMTUTOB U 6a3a71bTOB
Pa3BUTHI TIOPOXBI, COMEPXKAIIME BYJIKAHHUECKHE HLJIAKHM: BHIOPOCHI XHAKOTO NMUPOKJIACTHUYECKOTO
Marepuaja XapakKTEPHBl Mg BYJIKAHHYSCKMX HM3BEPXEHHH CTpoMOOJMAHCKOro THma. Pemkue
CIWLIH, JAWKK M IOTOKH CJIOXEHBI rmopogamu 3¢pdy3uBHOr0 00JMKA: XapPaKTEP MX 3ANOJIHEHHMS
HATIOMHHAJI M3BEPXEHUS TABAWCKOrO THUIIA.

Kak u B ByJIKAHAX WHOTO COCTABA, B KHMOEP/JMTOBBIX BYJIKAHHYECKHMX AIIMAPATAX B PA3HBIE
IEpUONBI MX AEATEJHHOCTH TIPOMCXOAWIM W3BEPXEHMS DPA3HBIX THUIOB — OT TaBaMCKOIo A0
IUTMHUAHCKOTO. TEeKCTYPHO-CTPYKTYpPHBIE 0COOCHHOCTH KMMOEPINTOBBIX IOPOJ PA3HBIX AJIMA30-
HOCHBIX TMPOBUHIINI B 3HAUMTEIHHON MEPE OMNPENE/IIOTCS PA3IHUUIMU B Ipeo0aafalomux THIIAX
w3BepxeHnit. B Maamiickoit KuMOepyinToBOi NPOBUHIMK LIMPOKO PA3BUTH B TPYOKAX BYJIKAHU-
YECKHE IUIAKK, YTO XaPAKTEPHO U1 CTPOMOOIMAaHCKOTO TUNA H3BEpXeHuiA. B TpyOkax AxyTckoit
TIPOBMHLIMK HE OTMEYAIHCHh HH MOPOAB MU30INTOBOM TEKCTYPhI, HA BYJIKAHWUYECKHE MTAKH, 316Ch
Haubosee pacnpocTpaHeHbl nopoas 3dy3uBHOTO 00IMKA — HM3BEpXEHMI ObLIH Gosee CIoKOM-
HBIE, BEPOATHO, OJM3KHE K raBaliCKoMy Tuly. B mopomax naMmpomToBRIX TpyOOK 3amagHoii
ApcTpasuu orMeuaeTcs KaK HaJINYMe TH30JATOBBIX TEKCTYD, TAK WM IOMPOKOE Pa3BUTHE ByJIKA-
HUYECKHX [IJIAKOB M HW3JUSHHI JIaB — THIB M3BEPXEHUM BYJKAHOB DTOTO PETHOHA OBLIM
Haubosee pa3HoO6pasHEL.

TYPES OF VOLCANIC ERUPTIONS OF THE ARKHANGELSK
KIMBERLITE AREA

S.M. Sablukov (TsNIGRI, Roscomnedra, Moscow, Russia)

The Arkhangelsk kimberlite area is situated in the north of the Russian platform. Here, over
an area of 12,000 square kilometers, diamondiferous kimberlites of Al- and Fe-Ti series,
melilitites, picrites and basalts are present. Being of much the same age (D;), they feature
spatially close occurences and form a range of bodies such as diatremes, sills, dikes and stocks.
Volcanic bodies are composed of structurally and texturally diversified rocks bearing evidence
of a wide diversity of the bodies” formation conditions.

Crater and vent parts of diatremes are composed of tuffs, tuffisites and tuffstones, therewith
exhibiting abundant rocks with pisolite and parallel-bedded texture and occurrences of
phitoleims. These peculiarites point to an areal, sharply explosive character of volcanics
eruptions, which is typical for Plinian type of eruption. Less widespread in kimberlite, melilitite
and basalt diatremes are rocks containing scoriae: liquid pyroclastics ejectamenta are typical for
the Strombolian eruption-type. Scarce sills, dikes and stocks are composed of rocks showing an
effusive appearance: the character of their filling with melt resembles that of Hawaiian-type
eruptions.

Much like in volcanoes featuring any other rock compositions, kimberlite volcanic build-ups
have exhibited various types of eruptions in different stages of their activity — from
Hawaiian-type to Plinian-type ones. Texture-structural peculiarites of kimberlitic rocks innate
to distinct diamondiferous provinces are essentially due to distinctions in prevailing eruption
types. A peculiar feature of the Indian kimberlite province is an abundance of scoriae in pipes,
which is characteristic of the Strombolian eruption type. Pipes found in the Yakutian province
exhibit neither rocks of pisolite texture, nor scoriae occurrences; most abundant here are rocks
of effusive appearance pointing to somewhat more moderate intensity of eruptions, similar to
that of the Hawaiian type, apparently typical for pipes located here. Noted in rocks composing
lamproite pipes of Western Australia are pisolite textures as well as abundant scoriae and lava
oultﬂows; hence, this region features the greatest diversity of eruption types shown by its
volcanoes.
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IIPUMEHEHUE PEHTTEHOBCKOI'O MUKPOTOMOI'PA®A VIS

U3YYEHUS OBPA3LIOB F'OPHLIX IOPOJ U PYI B IPUKJIATHOM
MHUHEPAJIOTUU

M.C.Xossunos, B.B.Kosopesos (BHUUreocucrem Pockomuenpa, Mockea, Poccus)

[TepcnekTHBHBIM 151 M3YYCHNS. BHYTPEHHEH MUKPOCTPYKTYDH IEOJIOTMUECKMX 00pasIoB mpej-
CTaBJMETCS METO MPOMBIIUIEHHON PDEHTI€HOBCKON BHIUMCIUTEILHOM TOMOrpadum, 061a8a0mmii
3HAYHUTC/JHHO BBICOKOM 4yBCTBHTEJbHOCTDIO K JIOKAJIBHBIM HEOMHOPOOHOCTSM B 00bekTe. M3yue-
HUE HEOTHOPOAHOCTEN OCYNIECCTBASETCS IMyTEM BU3YaJTbHOIO W KOMITBIOTEPHOTO aHAIN3a M300pa-
XKCHUA IIOCKAX CEYEHHWH (TOMOTpaMM) PEKOHCTPYMPOBAHHOW NPOCTPAHCTBEHHOM CTPYKTYPHI
o0bekTa.

W3yuenne BO3MOXHOCTH HCIIOJIb30BAHUS PEHTTEHOBCKUX BHIUMCIMTEIBHBIX TOMOTPAadoB Tpw
pElIeHNN re0JOTHYECKUX 3a/1a4 MPOBOAMIOCh HA KOMIBIOTEPHOM MHUKpoTroMorpade «I'eoTom».

MuBuMaTBHBINA AT TOCTOMHONO MOJYYEHHd TOMOTPAMM 5 MKM. PaspeleHme mo BeadumHE
JMHEWHOro Koaddumuenta ocnabaenuss usyuenns JIKO okono 1 %. PaGouee Hampsxenme
penrrenosckoit Tpy6ku 100 kB. M306paxenue cozgator 512x512 anementos. Bpems ckaHuposa-
HHUS € MapaaieapHoi 00paborkoit nanubix 10—20 MuH.

Bricokxoe mpocTpaHCTBEHHOE pa3peieHue M YYBCTBUTENILHOCTh MUKpPOTOMOrpacda IO3BOJSIOT
HaJIeXHO PETHCTPUPOBATH JIOKAJIbHBIE HEOMHOPOOHOCTH B 00pasuax B BUAE IIyCTOT ¢ MUHHMAJb-
HbiM pasmepoM 10—50 Mxm (B 3aBucHMOCTH OT cocTaBa 00pasua W AMAMETPA 30HBI CKAHUPOBA-
HU$) , BHICOKOKOHTPACTHBIX BKJIIOUEHUH pasmepoM 5—30 MKM, YAJMHEHHBX TPEMMH W BKJIIOUE-
HUW C NOTIEPCUYHBIM Pa3MEPOM S5 MKM.

Nnentudukanns MuHEpasbHBIX 00pa30BAHMI JIETKO PeanusyeTcsd M o0pasioB, CTPYKTYpH
KOTOpPBIX 3aMETHO oTyimyarTcsa no seauuune JIKO apyr or apyra (sanpumep, KBapi, ¢ BKIKOUe-
HUSMHA apPCEHONMPHUTA M 30J10TA; MOJIEBOHM INTAT, COAEpXAUMi 3epHA cajiepura, CTAHHAHA KU
kaccutepura u 1p.). Ilpu uccnenopanum Munepaaos ¢ 6nuskumu 3Hauerusmu JIKO upentudn-
Kalys UX CTAHOBUTCS BO3MOXHOM TOJIBKO C TPUBJIEUEHHEM JOIOHUTEILHON HH(MOPMALIMH, TAKOHR
KaK THIMYHBIEC (DOPMBI ¥ PA3MEPBl BKJIIOUCHUN, YCIOBH: CPACTAHUS 3€PEH MHMHEPAJIOB W JIp.

X-RAY MICROTOMOGRAPHY IN THE STUDY OF ROCKS AND ORE
SAMPLES IN THE APPLIED MINERALOGY

M.S.Khoziainov, V.V.Kozorezov (VNIIGeosystem, Roscomnedra, Russia)

The industrial method of X-ray computed tomography has much promise in studying an internal
structure of geological samples. It has a high sensitivity to local inhomogeneities of a sample.
Inhomogeneities are studied in the visual and computer analyses of images of plane sections
(tomograms) of the object spatial structure.

The capabilities of X-ray computed tomography in solving problems were studied using the
GEOTOM microtomograph unit.

A minimum step in the layer-by-layer tomography scanning is equal to 5 mcm. The linear
attenuation coefficient (LAC) resolution is about 1 %. The high operating voltage of X-ray tube
is equal to 100 kV. Images are produced consisting of 512x512 pixels. Scanning time, with
parallel data handling, 10—20 min.

High spatial resolution and sensitivity of the GEOTOM microtomograph allows one to reliably
detect the following local inhomogeneities in the sample: cavities of a minimum size of 10—50 mcm
(depending of the sample composition and scanning zone diameter), high-contrast inclusions of the
5—30 mcm size, extended cracks and inclusions of 5 mcm size.

The X-ray computed tomograph allows easy identification of mineral associations in those
samples whose structure is distinctive in the LAC value (such as quartz with the arsenopyrite
and gold inclusions, feldspar comprising grains of sphalerite, stannite and cassiterite, etc.).
Studying minerals with similar LAC values, one may identify them only involving an additional
information such as the typical forms and size of inclusions, conditions for accretion of mineral
grains, etc.
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T'EQJIOTUA JOKEMBPHUA U ITIETPOJIOTHA
METAMOP®HUTOB

PRECAMBRIAN GEOCLOGY AND METAMORPHIC
PETROLOGY

HNOCJIENOBATEJIBHOCTD OCAAKOHAKOIUIEHUA U I'NTOBAJIBHBIE
COBBITHA B MIO3NHEM NJOKEMBPHUU U IMAJTTEO30E CUBHPU

B.M.Kpachos (CHUUITuUMC Pockomuenpa, Hosocubupck, Poccus)

[Mo3pHepoKeMO puiicKKe U MAIe030icKie 06pa3oBanus CHOMpH MpEACTABAEHB! HOJHHM Ha00poM
MOAPA3ACACHHH TIAHETAPHOW IOKAAB crpaturpacduu ot pudes go mepmu. OHE CIOXEHHI
Pa3HOOOPA3HBIME MOPCKMMH MEIKOBOAHBIMM, MPEMMYNIECTBEHHO INEAb(OBHIMH OCAAKAMH, a
TAKXEe JIATyHHbIMU, O3EPHBIMM, AJTIOBUAbHEIMU, NEALTOBHIMHM, CKJIOHOBHIMH KOMILIEKCAMH,
HPEACTAB/IAIOMMUME COO0M Pa3/IMYHBIC KOHYCH BHIHOCA, JMH3BI, 93bIKU U KJIMHbS. VX m3yuenme
HO3BOJIMJIO BHIIBUTH IJIO0AIbHBIE COOBITHS, KOTOpblE MMEIOT NPHHIMIHAJBPHOEC 3HAUCHHUE IS
HCTOPUYECKOTO OCMBICJICHHS BAaXHEWIIMX 310X TiaHeThl. K 3TOMy yaaaoch IpuGIM3HTHECT C
TTOMOIIIBIO TIOMBITKH KJACCU(DUIIMPOBATH IPAHMIIEL CTPATUrPA(HIUECKUX IOAPA3AEICHIH Ha OCHOBE
HX TCHETUYECKUX PA3JHUMil, HAXOAAMINXCA B MOJHOW 3aBMCMMOCTH OT YCJIOBMH (hOpPMHPOBAHUS
CaMMX OCAMOYHBIX KOMILIEKCOB.

OmpenesieHBl: KJACC TUIAHETAPHBIX TPAHMI, MPEMMYIIECTBEHHO 3BCTATHKO-OHOIOTHUECKOTO
reHesuca, KIacC MECTHBIX IPAHML, JUTOJIOTMYECKOrO TEHE3WCa M KJIACC JATEPaJbHBIX TPAHMIL
thaumanesOro reesuca (ycaoBMs Cpemb).

JlaHHBIE O U3YYEHUIO CTPATUrPAdHU M HA MX OCHOBE CHCTEMATU3AIMS IPAHMIL CTPaTUrpacdu-
YecKUX MOAPA3AC/ICHII IPUBEU K BHBOLY, UTO IJIOGAJBHBIMHU B F€0JIOrMUECKOi ucropuu Cubupu
SIBJISIIOTCS COOBITHSI:

MEXAY BEHIOM M PAHHUM KeMOpmeM;

HA YPOBHE I'PAHMIIB PAHHETO M CPEAHETO KeMOpus4;

HA YPOBHE IpaHMIbI KEMOPHUS W OPIOBUKA;

HA YPOBHE MOrPAHMYHBIX CJIOEB CHJIypa M JEBOHA;

HA TPAHUIIE PAHHETO U CPEeTHEro KapOoHa — nepexon KapGOHATHONO U TEPPUIeHHO-KapOOHAT-
HOTO HAKOILICHUS K TEPPUTEHHOMY M yIae(hopPMHPOBAHHUIO.

SEQUENCE OF SEDIMENTATION AND GLOBAL EVENTS IN LATE
PRECAMBRIAN AND PALEOZOIC OF SIBERIA

V.I.Krasnov (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

Late Precambrian and Paleozoic formations in Siberia are represented by a whole set of units
in planetary scale of Riphean through Permian stratigraphy. They are composed of various
marine shallow-water, essentially shelf sediments as well as lagoonal, lacustine, alluvial, deltaic,
slope complexes, constituting different fans, lenses, tongues, and wedges. Their study allowed
to differentiate global events that are principally important for historical understanding of the
one most significant epochs on the planet. It was gained through the attempt to classify the
boundaries of stratigraphic units based on their genetic differences being in complete dependence
on the formation conditions of sedimentary complexes proper.

There were determined: rank of planetary boundaries, essentially of eutaticbiological genesis,
rank of local boundaries of lithologic genesis, and rank of lateral boundaries of facies genesis
(environmental conditions).

Data on stratigraphy and resulted systematization of stratigraphic unit boundaries suggest
the global events in the geological evolution of Siberia to be the following:

the event between Vendian and Early Cambrian;

the event at the level of the Early and Middle Cambrian boundary;

the event at the level of the Cambrian and Ordovician boundary;

the event at the level of Silurian and Devonian boundary layers;

the event at the Early and Middle Carboniferous boundary — replacement of carbonate and
terrigenous-carbonate accumulation with terrigenous one and coal formation.
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HOBAZ AJIMA3OHOCHAA IVIOIIALD B METAMOPO®PUYECKOM
KOMILUTEKCE KOKYETABCKOI'O KPUCTAJINTUYECKOI'O MACCHUBA
(CEBEPHBIU KA3AXCTAH)

JI.I.Jlasposa, B.A.ITeunukos, M.A.Ilerposa (LIHUI'PU Pockomuenpa, Mocksa, Poccus), A.3asukosckuit (KI'P3J,
Kasaxcran)

KyMI{bIKOJlI)CKOG MECTOPOXACHUC MCJKHUX 4JIMA30B HOBOTO TCHETUUYCCKOIO THUIIA 6I)IJIO OTKPBITO B
1980 r. B CeBepuom Kazaxcrane. BMelwamouie nopoas OTHOCITCA K JOKEMOPHIACKOMY SKJIOTHT-
FHEHCOBOMY KOMIUIEKCY KOKUeTaBCKOro KpHCTAJUIMYECKOr0 MaccuBa. [laHHBIE MO Te0JIOTHH
KyMIBIKOIbCKOr0 MECTOPOXACHNUS CBUACTEABCTBYIOT O KPHUCTA/UIM3ALMH MHKDPOAJIMa30B B pe-
3yJIbTaTe XMMUYECKOTO CHHTE3a B YCJOBHSIX OTHOCHTE/bHO HH3KUX TEMIEPATyp W AABJICHUH U3
razosoit ¢assl yraepoaconepxamero duonna. Hanbonsmue copepxaHus aaMa3oB COBOAZAIOT C
TEKTOHUYECKHMH 30HAMM, B KOTOPHIX TOPOABI [IPETEPe/ i HAMOObIINEe N3MECHEHMS.

Hogag anmasonocuag miomans — bapumbckas — Obiia o6Hapyxena 10 aer cmycrs B 15 kM
ot KyMabikoibCkoro Mectopoxaenud. [eonornueckoe crpoeHne HOBOM TUIOIHANM W MECTOPOXKIIE-
HUS MMEET MHOrO o0Imux uepT. AIMAa3OHOCHBIE MOPOAb BapuMHCKOM IUIOIANM PUYPOUEHBE K
TEKTOHHUYECCKOM 30He BOM3N rybunnoro Kpacuomaiickoro pasioma. OHA TPEACTABIECHBI CIOX-
HBIM KOMILJIEKCOM DAa3JMuYHbIX METACOMATHUYECKMX 00pa3oBaHUil, NCXOOHBIMU IS KOTOPHIX
CJLY XKW THEUCH, KaAbIuMUpPhl ¥ SKJIOTUTHL,

AJIMA30HOCHBIE TOPOJB! XaPAKTEPHU3YIOTCS LIMPOKMM CIIEKTPOM XHMHUYECKOTO COCTABA M COCTaBa
nopoxoodpasylommux MUAHEpasoB. AsiMassl BapuwHCKOM [JIOMAAM OTIMYAIOTCS OT aJMa30B
KyMasIkobCKOro MecTopoX/AeH s OOIbIINM KOJIMUECTBOM COBEPUICHHBIX KPUCTA/UIOB OKTADIPH-
yeckoro raburyca. Me/ikue anmasel BKIIOUECHB B 3€pHA rpaHara, Ouorura, ambubona, xBapua,
LIMPKOHA ¥ BTOPHUHBIX MUHEPAIOB 1 X arperatos. Conepxauus aJMa3oB B HEKOTOPHIX TPOGax
AOCTUTAIOT COTEH Kapat Ha 1 T.

CXOonCTBO reo/iorMueckoro CTPOCHUS 1 MOJI0XEeHUS BapunHCKod miomany u KyMabiKoabCKoro
MECTOPOXAECHUS MOATBEPXKAAET HALIE 3AK/IIOYEHUE O KPUCTA/UTM3ALUA AJIMA30B B TEKTOHHUECKHX
30HAX B CXOOHBIX YCJIOBHSIX.

THE NEW DIAMOND-BEARING AREA IN METAMORPHIC COMPLEX
OF THE KOKCHETAV CRYSTALLINE LAND MASS (NORTHERN
KAZAKHSTAN)

L.D.Lavrova, V.A. Pechnikov, M.A.Petrova (TsNIGRI, Roscomnedra, Moscow, Russia), A. Zajachkovsky (KGE,
Kazakhstan)

The Kumdakol microdiamond deposit of the new genetic type was discovered in the Northern
Kazakhstan in 1980. It is located within Precambrian eclogite-gneissic complex of Kokchetav
crystalline massif. The geological data on Kumdakol deposit give the evidence of diamond
crystallization by a chemical synthesis in environment of relatively low pressure and temperature
from gas phase of the carbon-containing fluid. The highest diamond grades are typical of fault
zones with the highest alterations of the host rocks.

Ten years later the new diamond-bearing Barchi area was discovered at a distance of 15 km
from Kumdakol deposit. The geological structures of both are similar, The diamondiferous rocks
of Barchi area are located in the fault zones near the Krasnomay deep fault. They are represented
by compound complex of different metasomatic rocks, primary of which were garnet-biotite-
distene gneisses, calciphires and eclogites.

Diamond-bearing rocks are characterized by wide range of chemistry and composition of
rock-forming minerals. Diamonds of Barchi area differ from the diamonds of the Kumdakol
deposit by higher proportion of crystals with perfect forms. The smallest diamonds are included
in garnet, biotite, amphibole, quartz, zircone and secondary minerals and their aggregates. The
grade of microdiamonds from some samples reaches hundreds carat per tonne.

The likeness of geological structure and position of both the new diamond area and Kumdakol
deposit confirms our conclusion on the diamond crystallization within fault zone under similar
environment.
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TEOXUMWS PEAKO3EMEJIBHBIX BJIEMEHTOB (P33) B
MMHEPAJIAX APXENCKOI'O KOMIUIEKCA BAJITUMCKOTI'O LIINTA

B.I.Haptukoes (BHUUreocucrem Pockomuenpa, Mockea, Poccug)

Ina n3ydyeHmns xapakrepa pacmnpenenenus P3D B mpouecce meramopdmaMa apxeHckux TOpOH,
BCKpHTHIX Kosbekoit cBepxrryGokoit ckBaxunoi (CI'-3) B maTepsane roy6un 6 842—12 200 M,
OBLTH MCC/IEHOBAHBI HEMTPOHHO-AKTHBALMOHHBIM METOIOM TJIaBHBIE (OCHOBHEIE) TIOPOXO00pasy-
romme MuHepastsr: cmopbl (41 npo6a) u amdubonsr (15 mpoo).

B ocHOBY MHTEpIpeTalMOHHBIX MOAE/cH pacnpeneaeHus P33 B MuHepaaax IOA0XKEH METOM
TIOCTPOCHHST XOHAPUT-HOPMUPOBAHHEIX YCPEAHCHHBIX BAPMALMOHHBIX KPHBHIX B 3aBUCHMOCTH OT
ofpartHoro noxHHoro paguyca. P30 nopmuposaaucs Ha xouaput o L.A.Haskin et al. B xauectse
" (bDyHKIIMOHAIPHO 3aBUCHMBIX IAPAMETPOB OT pacnpeaencaud P33 6siam mcnonpsoBasse: La/ Yb
oTHOHIeHUE KakK Koaddbuumenr quddepennunanmn gserkux u tTaxensx P332 u La®/ Sm® orHome-
HHe Kak Kodddunuenr oboramenus nantada u camapusa mo Schilling et al., ompemesrsrommit
HAKJIOH XOHIPHUT-HOPMHPOBAHHOM KpuBOM ajs jerkux P33, 3uauenua La® m Sm® asasrorca
KOHIIEHTPAUMIMM, HOPMHAPOBAHHHIMU HA CONEPXKAHHUE JAHHHIX DJIEMEHTOB B XOHAPHTOBHIX METE-
OpHUTAX.

B psny amdu6osioB 0T akTHHOIMTA OO0 TACTHHICATA Hapsay ¢ yseamuenueM Fe ot 6 mo 17 %
yBesmmuusaercs cymma P33 or 13 go 90 r/1 u smavenms La/Yb ormomenus or 1,5 1o 9,8, a
La*/Sm® orsomenus or 0,9 mo 2,2. Ormeuaerca Takxe HeGOABIIOE yBenwucHue Aeduumra
€BpONHsl OT AKTHMHOJIUTA K TACTHHICUTY. B TOM Xe mOCAemoBATENBHOCTH YBEANUMBAETCH B
ampubosax cogepxanue ypana, Topus u Kaaug-40 v Ha NOPSAOK YMEHBIIAETCS KOHICHTPALMS
XpomMa.

B ciaromax u3 amuboMMTOB M CIAHUEB B Py GMOTHT—MATHE3UANbHBIA GHOTUT — (hIOTOIHT
yeenmumBaiorca La /Yb ornomenne ot 15 go 100 u koadduument wramara (Schilling et al.)
— or 3,6 mo 8,3.

BuoTtuThl, BHAEACHHBE U3 OMOTUT-TLIATHOKIA30BHX THEHCOB C BHICOKOTIMHO3EMUCTHIMU M-
HEPaJaMH, XapaKTepU3yIOTCS Pe3KUM pazsinuneM B pacupenesicanu P32, Tlpm 61m3koit cymme
P32 (S TR = 15 r/1) nmuddepeHInpOBAHHOCTh JAHTAHOMAOB B OMOTHTAX W3 THEHCOB C
BBICOKOTJIMHO3EMUCTHIMM MUHEpAJIaAMH BHIIIE B 2 pasa.

B mponecce rpaHuTH3aUUN B OMOTHTAX M3 MOPOH PAfa: GMOTHT—ILTATMOK/IA30BHE THEHCH—
TrPaHUTU3NPORAHHBIE THEMCH—TI'PAHUTH IIPOUCXOAUT yBeauueHue cymmer P332 or 15 mo 234 r /1.

GEOCHEMISTRY OF RARE-EARTH ELEMENTS IN ARCHEAN
COMPLEX MINERALS FROM THE BALTIC SHIELD

V.D.Nartikoev (VNIIgeosistem, Roscomnedra, Moscow, Russia)

In order to study the REE distribution mode during the metamorphism of Archean rocks, revealed
by the Kola superdeep borehole (SG-3) at the 6842— 12200 m depth interval, major rock-forming
minerals (micas, 41 samples, and amphiboles, 15 samples) were investigated by the neutron-
activation method.

The interpretation model of the REE distribution in minerals is based on the chondrite-
normalized averaged variation versus the inverse ionic radius plot. The rare earth elements were
chondrite-normalized according to L.A.Haskin et al. The following parameters were used as
functional indicators of the REE distribution: the La/Yb ratio as the coefficient of LREE and
HREE differentiation, and the La®/Sm" ratio as the La- and Sm-enrichment coefficient that
governs the chondrite-normalized curve’s slope for the LREE. The La®/Sm® concentrations
correspond to their normalized contents in chondrite meteorites to Schilling J.-C. et al.

From actinolite to hastingsite, we may observe a trend of the increase of Fe content from 6
to 17 %, sum total of REE from 13 to 90 ppm, La/Yb ratio from 1.5 to 9.8, La®/Sm?" ratio
from 0.9 to 2.2; the series is also noted by a minor increase of the Eu deficiency, the increase
of U, Th and K-40, and the increase of Cr by one order of magnitude.

In micas of amphibolites and schists from the biotite-Mg-biotite series, the La/Yb ratio
increases from 15 to 100 and the Schilling coefficient grows from 3.6 to 8.3.

Biotites in biotite-plagioclase gneisses and Al-rich gneisses are characterized by a contrast
difference in the REE distribution. The sum total of REE being equal (15 ppm), lanthanides in
biotites of gneisses with Al-rich minerals are twice as much differentiated. In the biotite-
plagioclase gneisses-granitized gneisses-granites series, the granitization leads to successive
increase of the sum total of REE from 15 to 234 ppm.
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<«IIAPAJOKCBI» PAHHETO APXESl: TPAANLIUOHHBIE TITPOBJIEMBbI
N HOBBLIE ®AKTHI

JI.B.Oranecan (Pockomuenpa, Mocksa, Poccus)

PerpocnekTuBHbIC pacminpOBKY TEOJIOMMYECKHUX [IPOLIECCOB PAHHEAPXECHCKOrO IIEPHUOAA PA3BUTUS
3emin BECbMA YCJOBHBI M3-3a BO3ACHCTBHUS «CIPECCOBAHHOIO» OTPOMHOIO IMPOMEXYTKa BEChbMa
YAAJICHHOr0O BpCMCHH, HCKJIIOUMTE/JAbHON HEMOJHOTHL 1 HEOAHO3HAYHOCTH KaMCHHOM JICTOIIMCH.

B 5T0l cuTyauuy rIaBHBIM KPUTEPHEM OLICHKH TIPABAONOAO0HOCTH T€HETHYCCKUX OCTPOCHUN
JOOJI2KHA CTATh JIOTHUECKATd HEMPOTUBOPECUNBOCTD MO].'(CJIﬁI‘/'I, OCHOBAHHBIX HA Ha6IIIOJIa€MI>IX (l')aKTaX
BO BCCM MHTEPBAJIC UCPAPXUN TCOJOTO-TEKTOHUUCCKUX CAUHHAILL.

B paMkax cymecTByooumx rumnore3 GopMupOBaHKI 36MHOM KOpPHl B KATapXee NOKa HE yIaeTcd
HENPOTHBOPEUMBO TPAKTOBATH MEXAHM3M BO3HHKHOBEHMI M PAa3BUTUSA CBOEOOPA3HBIX APEBHEM-
IIAX CTPYKTYPHO-BCHICCTBCHHBIX KOMILJICKCOB BO BCEM HMX HMEPAPXHMUYCCKOM psanoe.

Kpome 3T0ro, aBTOpOM B Ipemeiax OTHOIO M3 APEBHEHIIMX IIMTOB MHUpPA — AJTIAHCKOM —
BHIIBJIEHH JIOKAJbHBIE KpaTepooOpasHsie MopdocTpykTyphl, auamerpom 0,2—1,5 kM, Bo3pacr
KOTOPBIX IO KOMILICKCY MPU3HAKOB OTBCUACT NECPUOAY HAKOILVICHAA NCPBHUYHBIX BYJKAHOTCHHO-
0Caf0uHBIX 00PA30BAHMIA KATAPXEHUCKUX MIy00KO METAMOP(PHU30BAHHBIX TOJIIL. DT MOPDOCTPYK-
TYPbI HC IMCIOT ITIOKA CBOMX dHAJIOTOB B IPCAC/IaX APECBHUX LIATOB MMpPA. Tenernueckas npupoaa
HC MOJIy4yacT yHOBJIeTBOpPITCJIhHOﬁ TPAKTOBKHM B PAMKAX KJIACCHUUCCKUX CXEM.

Hannune nokanbHbix KpaTepooOpasHbix MOPQOCTPYKTYP BBIABUIAET LCJIBIA DS BOIIPOCOB, HA
KOTOPBIC ITOKA HET OTBETOB, YAOBJICTBOPAIOIIMUX KJIACCUUCCKHUE CXEMbI. OI(H&KO C YyUCTOM 3TOTO
HOBOTO TAPajioKCca» KaTapxes JOJUKHBL OBITh MEPECMOTPEHBI IIPEACTABACHHS O MOJHOW YHHUTO-
KEHHOCTH KaTapXxeWCKMX CTPYKTypHbix ¢dopm. HeoOxomumo TakXke TMPU3HATH MCKIIOUUTEIHHO
BAXHYI0 POJIb KATAPXEUCKONO MEPHOa HA Pa3BUTHE 3EMHOM KOPbl, YHAC/JENOBAHHOCTb APEBHEW-
[IEr0 CTPYKTYPHO-TEKTOHMYECKOro iaHa B 00/iee MO3IHUE IMEPUOAB €€ PA3BUTHS.,

«PARADOXES> OF EARLY ARCHEAN: TRADITIONAL PROBLEMS AND
NEW EVIDENCES

L.V. Oganesyan (Roscomnedra, Moscow, Russia)

Retrospective decoding of geological processes of Early Archean period of the Earth’s evolution
are rather conditional owing to a «compression» of a large interval of a rather distant time
period, extreme incompleteness and ambiguity of the stone chronicle.

In such situation the major criterion for assessing likelihood of genectic reconstructions is a
logical consistency of models which are based on the observed facts throughout the whole
hierarchical range of ancient geological tectonic units.

Up to now, within the framework of existing hypothesis describing formation of the earth’s
crust during Katarchean one cannot consistently interpret the mechanism of formation and
evolution of original ancient structure-componential complexes throughout the whole hierarchical
series. )

In addition, within the limits of the world’s most ancient shields — the Aldanian one —
author has revealed local crater-shaped morphostructures 0.2—1.5 km in diameter, whose age
determined from the set of indications, relates to the period of accumulation of original
volcanogenic sedimentary associations of Katarchean highly metamorphized series. By now these
metamorphic structures have no analogues within the limits of world’s ancient shields. The
genetic origin of these morphostructures have not been sufficiently interpreted according to
classical approaches.

The presence of local crater-shaped morphological structures puts a number of problems which
presently cannot be answered based on the classical approaches. However, making an allowance
for this new «paradox» of Katarchean, one should revise conceptions of a complete disappearance
of the Katarchean structural associations. One should also assume crucially important effect of
Katarchean on the evolution of the Earth’s crust and the inheritance of the ancient structure-
tectonic plan during posterior periods of its evolution.
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VMMITAKTHBIA METAMOP®U3M: I'EQJIOTO-TEOXUMMWYECKAS
MOJIEJIb

H.AXOmxko, A.A.Kpemeneukuii (MMI'PD Pockomuenpa, Mockea, Poccus)

Monens pazpaborana Ha npumepe [lyuex-Karymkckoit acrpobaems (ILlenrpamsuas Poccus),
BCKPHITOM BOpOTH/IOBCKOM Iiy0OKO# CKBAXWHOW 1o 5354 M: a) ydgapHoe cxXaTWe — Ha
MOBEPXHOCTH B 30HE KOHTAKTA YAADHWKA M MHUIINEHUd CO3JAIOTCS MAKCHMAJIBHO BHICOKHE P
(50—90 I'Tla) u T(2000—3000°C), cmocobcTByromme 06pa30BAHKIO AJIMA30B U CMEMIAHHBIX
MMIAKTHBIX pacmiasoB (IM) c okanabHbIM nx BHIOPOCOM U OBICTPHIM 3aKAJIMBAHUEM PACILUIABHBIX
umnakturoB (IMR-1); 6) ImoKoBas AEKOMIpPECCHS — HA TOBEPXHOCTHU TIPOSB/SETCS B3PHIBOM,
SKCKaBalyedl M IUIABJCHHEM IIOPON MHMINEHW, HO B YCJAOBHSX pE3KO majamoimero P, uro
obycnosmuBaer nonsoe (npu T 2000—3000°C) unmm cenextupnoe (mpu T<2000°C) ucnapenne
pacmiagos. Ilpn cenekruBHOM TnaBiaeHuM MeHee jeryuune snementst (Ti, P, Mg, Cr, Zr, TR)
HaKamwiMBa/anCh B paciiase, Jjerko jeryuyue (Na, K, Li, Rb, B, Hg u mp.) ymansaucs c
razonapoBeiM urronnoM. B pesysbrare 06pasyiorcs mem3soBbie 06IOMKH M 33J1€XHU TTOBEPXHOCT-
Heix IM. Ha rry6okux ropuszonTax miokoBas A€KOMIIPECCHS BHI3BIBACT CEJCKTHBHOE TLIABJICHUE
nopox in situ ¢ 06pa3oBaHMeM KBA3HU30XUMUUCCKHX PACILIABOB; B) Momubukanus (peaakcaus
¢ 06pa3soBaHMEM LEHTPANLHOIO MOAHATHS) — Ha HOBEpXHOCTH Tmepememenue IM (mpu P
armoceproM u T<900°C) conpoBoxnacTca KOHTAMMHALMEN UX 00JOMKaMu OpeKuuii U Mere-
OPUTHBIM BEIIECTBOM (B CJAyuyae €ro HEmoJHOrO MCHAPEHMS) M MMAPOTEPMAJbHBIM HW3MEHEHHEM
¢bmounos, conepxamux Li, B, Sr, Hg, Ba. B pesynbrate o6pasyiorca IMR-2 xpaiiHe rereporeH-
Horo coctaBa. Ha riy6okux ropusonrax IM mon BausHMEM NpPOROIXAIOMICHCS HEKOMIIPECCUH
(npu P<1 MIla u T 900—1000°C) neperpesatorcs, peTporpagHo BCKMIAOT U AETa3HPYIOTCH.
Ilpn oroMm BEICOKOTEMIIEpaTypHBL uitoun Bosaeiicteyer na IMR-3 m 6am3exarmue HOpPOAHL,
oboramas ux Mo, Be, V, TR, Co u apyrumu snementamu. [locienymomee 6HCTPoe OXJaXICHNIE
aroro ¢mouaa (mo 300°C u mmxe) npusogut K (POPMUPOBAHMIO CIAOOMMHEPATM30BAHHBIX
pPacTBOPOB, KOTOPHIE METACOMATHYECKH M3MEHSIOT BHIMIENEXALIME IIOPONH ¢ 0OPa30BAHUEM B HUX
CMEKTHT-IICOJMTOBOM accoupManuy U nopwiieHuem cogepxanuit Li, B, Hg, Bi, Cu, Pb.
PaGora Boimoanena npu noaaepxke POOU (95-05-14802).

IMPACT METAMORPHISM: A GEOLOGIC-GEOCHEMIICAL MODEL.

N.A.Yushko, A.A Kremenetsky (IMGRE, Roscomnedra, Moscow, Russia)

The model was developed for a case in point of the Puchezh-Katunkskaya astrobleme, Central
Russia, transsected by the Vorotilovsk DDH (5354 m): (a) Impact compression. AT DAY
SURFACE, in a contact zone of a striking body and a «target», the highest P (50—90 GPa)
and T (2000—3000°C) have led to formation of diamonds and mixed impact melts IM, with
local ejection of the latter and rapid quenching of impact melt rocks (IMR-1-type). (b) Shock
decompression. AT DAY SURFACE it is displayed as an explosion, excavation and melting of
the «target» rocks, but at sharply decreasing pressure inducing complete (at T 2000—3000°C)
or selective (at T<2000°C ) sublimation of the melts. At selective melting elements of minor
volatility (Ti, P, Mg, Cr. Zr, TR) accumulate in the melt, whereas more volatile ones Na, K,
Li, Rb, B, Hg ) were carried away with the gas-and-vapor fluid. As a result, pumice clasts form,
along with bodies of the near-surface IM. IN DEEP HORIZONS the shock decompression induces
selective in situ melting of rocks with formation of quasi-isochemical melts. (¢) Modification
(relaxation with formation of a central elevation). AT DAY SURFACE IM (at normal atmospheric
pressure and T< 900°C) is accompanied by contamination with breccia clasts and meteoritic
matter (provided incomplete sublimation of the latter) and hydrothermal alterations by fluids
bearing Li, B, Sr, Hg, and Ba. As a result, extremely heterogeneous IMR-2-type is formed. In
DEEP HORIZONS the IM influenced by persisting decompression (at P<1 MPa and T
<900—1000°C) are getting overheated and undergo retrograde degasificating boiling. Here the
high-temperature fluid attacks the IMR-3 and adjacent rocks enriching them in Mo, Be, V, TR,
Co, etc. Following rapid cooling of the fluid (down to ca 300°C) yields low-mineralized solutions
altering the overlying rocks and producing smectite-zeolite assemblage (Li, B, Sr, Hg, Bi, Cu,
and Pb-bearing one).
The studies were supported by RFBR (project 95-05-14802).
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F'H/IPOI'EOJIOINA, HHIKEHEPHAS TEOJIOT'UA
HYDROGEOLOGY, ENGINEERING GEOLOGY

ECTECTBEHHBIE U30TOIbI OKPY2KAIOIIIENA CPEIBI KAK
NHIUNKATOPBI YA3BUMOCTU IIOA3EMHBIX BOJ K
TEXHOTEHHOMY 3ATPA3HEHUNIO

B.T Oy6unuyk, B.A.ITonsxos (BCETMHI'EO Pockomuenpa, Mocksa, Poccus), B.M.@eppouckuit (MBIT PAH)

PaccmarpuBaroTca u 00CyXa0TCA pe3yabTaThl CPABHUTENBHEIX M3MepeHui n3otonsoro (D, 180,
T, BY4C) cocraBa U Comep>XaHMsS TEXHOPEHHbIX 3arPA3HMUTEICH (B TOM UKMC/IE YEPHOOBLIbCKHMX
panuoHyKJIMAOB) B noa3eMHubix Boaax (I1B). ITokasano, uto TpuTHiit HEMOCPEACTBEHHO TPACCUPYET
MOCTYIUICHUE JIOKAJbHO ¥ PETHOHAIbHO PACIPENEICHHBIX 3arpa3HEHMM (MOCTYHAIOIMMUX Ha
AHEBHYIO OBEPXHOCTD WJIM HEMOCPEACTBEHHO B BOMHBIE OGBEKTHI) , KOTOPHIE B AAIBHEHIIEM MOLYT
MUTPUPOBATH C BOHO# 0e3 3aMeTHoro 3amennennd (paxrtop 3agepxxu R = 1). Kpome Toro, Tputuii
JAeT MPEACTABJACHAE O POJIM BO3MOXHBIX «ObICTPOM» M «MEIVIEHHOM» COCTABJISIOMMX IEpeHoca
B O0LICH KaPTHHE MUIPALMM B T€OJIOTHUECKMX Cpeaax. IIpuMepHO TO Xe MOXHO cKasaTb o 3MC
U HEKOTOPHIX APYTHX MPUPOAHBIX M30TONMAX, KOTOPHIE MOTYT OBITh MPAKTHUECKH MCIOIb30BAHBL
B OLleHKe yqa3BaMocTy 1B k 3arpasuenuio, npu yuere pa3Huibl B MOBEACHAM BOAH M PACTBOPEH-
HBIX B HEH KapOOHATHBIX WM APYrMX KOMIOHEHTOB B TE0JIOTMYEcKOH cpeme. Hekoropsie
TEXHOT€HHBIE PAAHOHYKJIHAbI, KaK, Hampumep, 6om6oBbie u yepHOObLIbCKHE (B34+137Cs, *°Sr u ap.),
MOTYT ObITH MCIOJIB30BAHBI NIPY TAKOM TPACCMPOBAHUM C yUETOM TOro, 4To MX R>1 mam maxe
R>>1 Bcneactsue MexdaszoBoro ob6MeHa B CHCTEME <«BOZA—IIOPOJA». JTO O3HAUAET, UTO
n00aBICHHE K TPUTUEBON HMH(OPMALMK NaHHBIX O NAapaMeTpax 3afepXKM 3arps3HuTEIC,
KOTOpbIE MOIYT OBITH ONPEAE/ICHDI JIOOBIM M3 M3BECTHLIX METOJOB (M30TOMHO-MHAMKATOPHEIM,
6aTy WM KOJOHOYHBIM COPOLMOHHBIM SKCHEPUMEHTOM, NMYTEM AHAJIOTHMH, FEOXUMHYECKUMH W
(MIM) NUTONOIMUYECKUMHU CbEMKAMM, SNEPHBIM KAPOTAXEM M Ap.), IO3BOJSET IPOCTO OLCHUBATD
BpeMeHa peGBBaHMs JI000r0 KOHTAMUHAHTA B AAHHOM IMAPOTE0I0THYECKOH crcreme. Hakomers,
NpPMHYMAs BO BHUMAHME BPEMS MPEObIBAHUS M BPEM XHU3HM KOHTAMMHAHTA, 4 TAKXe IPOCTPAH-
CTBCHHO-BPEMEHHOU PEXUM 3arPI3HEHNS, MOXET ObITh KOJIMUYECTBEHHO OLCHEHa Y93BMMOCTh I1B
B OTHOIIEHWH IOBEPXHOCTHOIO 3arps3HeHns. Bosee Toro, no jaHHbIM 0 comepXaHuu TpuTUs, D,
180, B14C u gpyrux NPUPONHEIX U30TONOB MOTYT OBITH HPEACTAB/ICHB JOKAMBHAS M PETHOHATbHAS
Kaptuubl yg3suMoctd [1B ¥ cosmambl coOTBETCTBYIOmME KAPTHI/ MOAEIM HX YS3BHMOCTM IS
AAJbHEHUIIETO TIPOTHO3UPOBAHNS BO3MOXHBIX M3MEHEHMH MX KAUECTBA IO BJIMSHUEM TEXHOTCH-
HBIX Harpysox.

ENVIRONMENTAL ISOTOPES AS INDICATORS OF THE GROUND
WATER VYULNERABILITY TO THE TECHNOGENIC CONTAMINATION

V.T.Dubinchuk, V.A.Polyakov (VSEGINGEO, Roscomnedra, Moscow, Russia), V.I.Ferronsky (Water Problem
Institute, Russia)

Results of the comparative measurements of the isotopic (D, 20, T, 3C) and technogenic
radionuclides contents in ground waters (GW) are presented and discussed. It is shown that
the environmental tritium may trace directly those locally and regionally distributed
contaminants (released onto the earth surface or into the environmental water bodies) which
migrate with water without remarkable retardation (Retardation Factor R = 1). Moreover, based
on the tritium plus D, **O and 1“C and other environmental isotopes data, the local and regional
pattern of the ground water vulnerability may be imagined to be used in predicting of the possible
ground water quality changes under the technogenic impact. Some technogenic radionuclides as
like as bomb and Chernobyl ones (345’Cs, *Sr and others) may be used for such tracing too
with taking into account that their R > 1 or even R >>1. It means, that adding to tritium data
the information on the retardation factor of a contaminant which can independently or indirectly
be determined by any known technology (isotope tracers, batch or column sorption experiments,
method of analogy, geochemical or/and lithological surveying, nuclear well logging, etc.),
residence times of any possible contaminants in a given GW aquifer can be easily estimated.
Finally, comparing the residence time and life time of a contaminant and taking into account a
given space-temporal regime of the surface contamination the GW vulnerability can finally be
evaluated quantitatively.
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N3YYEHUE OFBOJHEHHOCTHU ITAXT U KAPBEPOB KAK OCHOBA OIIEHKH
3AITACOB IIOITYTHBIX BOJ
I'"H.Kamxosckmii (BCETMHI'EO Pockomuenpa, Mocksa, Poccus)

Tlonzemubie BOfbI, OOBORHSAIONIME MECTOPOXKIAEHUS TBEPHBIX MOJIE3HBIX MCKONAEMBIX, AOJIKHBI PACCMATPUBATLCH B
Ka4eCTBe MOIyTHOrO MOJIE3HON0 MCKONAEMOT0. DTH BOABI, OT MPECHBIX JI0 BBICOKOMMHEPAJIM30BAHHBIX, CJIENYET OLEHUBATh
MO KOJIMYECTBY M KAYECTBY HJIS MCMOJb30BAHMS B PA3JIMUHBIX LENAX B COYETAHUM C MX OUMCTKOM. Peanmsanusg takoro
NOAX0la MMEET BAXKHOE 3KOJOr0-re0JIOTMYecKOe 3HAUEHME, MOCKOJBKY HEMOCPECTBEHHO CBY3aHA C ofecreueHuem
PalMOHAJIBHOIO UCTIOJIb30BAHMS BOTHbIX PECYPCOB, COXPAHEHMEM KA4eCTBa BOA M COKPALIEHMEM TEM CaMbIM HErATUBHOIO
BO3ZIEACTBUS HA OKPYXAlouiyio cpeny. IIporHosbr 0GBOAHEHHOCTH CHMCTEM TOPHBIX BHIPAGOTOK i 0BOCHOBAHHMS SKCILTY-
ATALMOHHBIX 3AMACOB MOIMYTHBIX BOA CJEXYET OCHOBBIBATH Ha MPUHLMIIE COUETAHUS ONTHUMAJILHONO BOAOOTOOPA B LEIX
OCYIIEHMs! TOPHBIX PaspadOTOK ¢ MCHOIBb30BAHMEM MOMYTHbIX BOA. Tpebyercss yuer peasibHbIX BO3MOXHOCTEN LieJieHarn-
PABJIEHHOTO OTOOpPA MOINYTHBIX BOJ| HYXKHOIO KaueCTBA B TEUEHUE PACUETHOTO NMEPHOAA BpeMeHu. IIpenycmaTpuBaeTcs
0T6Op UMCTBIX BOA [0 MOCTYILIEHWS B 3arpS3HEHHYIO0 30HY TODHBIX BHIPAGOTOK, HA PA3HBIX (HIIAHTAX MECTOPOXKACHHMS M
Iy6MHAX C pasfebHbIM OTGOPOM NPECHBIX M MUHEPATU3OBAHHBIX BOX M T.. Ilpu nporHose Tpebyercs yuuThIBATH
(OpMHMPOBAHME TEXHOTEHHDIX YCJIOBHIi, M3MEHSIOMMX MPUPONHYH) MMIPOTE0JOrMUYECKYI0 O0CTAHOBKY HA CAMOM MECTO-
POXKAEHUH U B €r0 paiioHe. PeanbHbie BO3MOXHOCTH OCYIIECTBJIEHUS TAKUX NPOTHO30B MPENCTABISIOTCS MPU KOMIUIEK-
CHPOBAHUM PAIJIUUHBIX METOMIOB, BAXKHOE MECTO CPEM HHUX 3aHMMAET MATEMATUUECKOE MOAETUPOBAHHUE, ONBIT MPUMEHE-
HUSI KOTOPOTO UMEeTCs.

STUDY OF WATER INFLOWS INTO MINES AND PITS AS A GROUND FOR
EVALUATION OF CO-MINED WATER RESOURCES
G.N.Kashkovsky (VSEGINGEO, Roscomnedra, Moscow, Russia)

The ground water that inflows into hard mineral deposits must be considered as a co-mined useful mineral. All types of
this water, from fresh to highly mineralized one, should be evaluated by amount and quality for using it for different
purposes in combination with its purification. Such approach can be of a significant ecologo-geologic importance, as it is
directly connected with rational use of water resources, conservation of their quality and, thereby, reduction of negative
influence upon the environment. Prediction of water inflows into mine working-outs for proving exploitable reserves of
co-mined water should be made basing on the principle of combining water extraction in amounts optimal for dewatering
of mine working-outs and the utilization of co-mined water. It is necessary to take into account the real possibilities of
purposeful extraction of co-mined water with a required quality during a rated period of time. The approach provides for
the extraction of pure water before it enters a contaminated zone of mining. It should be done so at different flanks and
different depths of a mineral deposit, with separate pumping of fresh and mineralized water and so on. The prediction
needs to take into account the formation of anthropogenic conditions that change natural hydrogeological situation at a
deposit itself and in the area where the latter is located. The real possibilities for making such predictions are expected
from the integrated use of different methods, the important place among which belongs to mathematical modelling. The
experience of using the latter is available.

MOJEJIMPOBAHUE ®UJbTPAIIMHU HEOJHOPOIHBIX ITO ®U3UYECKHUM
CBOUCTBAM IIOA3EMHBIX BOI (®JIIOUA0B) B MHOT'OIIJIACTOBBIX
CUCTEMAX TJIYBOKHUX I'OPU30HTOB — HOBOE HAITIPABJIEHUE
TUAPOTEOJIOTNYECKOT'O MOJEJIMPOBAHUA

W.N.Kpamms, U.H.ITommkosa, I'.A.Cksopnosa (BCETMHI'EO Pockomuenpa, Mockea, Poccud)

BhINoJHEH KOMILIEKC pa3paboTOK, BKIIHOUYAIOIIMIA TMPOAMHAMHUYECKOE OMTMCAHUE MOCTAHOBOK KPAEBbIX 3a7au C PACCMOT-
peHreM O0COOEHHOCTEM, BBITEKAIOMUX M3 CreuuUKH MORENMPYEMBbIX OOBEKTOB; AJTOPUTMbI PEIICHHUS STUX 3a[aY;
anTOPUTMBI peIleHMsl 3afau NoAroToBkM uHpopMaumut M 00paGoTKM PE3yJbTATOB MOAEJMPOBAHMS; POrPAMMHbBIE
CPEACTBA, COCTABJISIONHE KOMITBIOTEPHY0 METOAMKY MOAeanpoeanna Ha PC B paMkax CHMCTEMbI CHELMAJIbHOIO NPorpamM-
MHOro obecneuenus MOJIEJID; npoBepky U peanusanuio pa3paboTok Ha IPUMEPE MHOTOILIACTOBOM re0dMIIbTPALMOHHOM
MOJEJIM HUMDKHEM 4acTU Najieo30icKoro uexsia HedrerazoHocHoro Oacceitna Ilepmckoro Ilpenypanbs M psina Ipyrux
ofbekToB. Mopesmpyemsiit yuactok — Gosbiias gacts ITepmekoro Ipenypasbs u Ipukames (600 kM Baos» 3anagHoro
Vpana). Cxema MOAEJM HVYDKHEN YACTH MAJIE030MCKOT0 UeXJ1a — TPEXCJIOHHASI CUCTEMA BOAOHOCHBIX KOMIUIEKCOB C ABYMSI
paspensiommmMy c10sMu. IToCTpoeHHas MOZIEsIb BKJIIOYAET OCHOBHYIO MH(MOPMALMIO, MOJYUYEHHYIO B PE3YJIbTATE MHOrO-
JIETHMX PadOT M0 PasBeAKe M DKCIUTyATALMM YIVICBOZOPOAHOTO ChbIPbs, KOTOPas MPH MOAEIHPOBAHUM MPOBEPSUIACH M
B3aMMOYBSI3BIBAJIACH HA MOZNENM, YUUTHIBAIOIIEN peasbHblE OCOOEHHOCTM CTPOEHMS Cpenbl, (UIIOUIOB U TPAHUUHBIX
ycaoBuii. PesysbTaThl MOfEMpoBaHus (M0JIE TLIACTOBBIX JABJIEHMIA, MONE CKOPOCTEN GuibTpanuu, HaJaHchl Macconepe-
HOCa, MapaMeTpbl, IPAHUYHbIC YCJA0BUS U ZIP.) SIBJSIOTCS BOEPBbIE MOJYYEHHbIM, KOJUUYECTBEHHBIM, 3DUMbIM U KOMILIEK-
CHBIM TPEACTABJIEHHEM O TMAPOAMHAMMKE MHOTOMIACTOBOM cHcTeMbl HedrerasoHocHoro Gacceitna — IMepmckoe IMpen-
ypaJibe.

MODELLING OF FILTRATION OF PHYSICALLY INHOMOGENEOUS GROUND
WATER (FLUIDS) IN DEEP MULTI-LAYERED AQUIFER SYSTEMS — A NEW LINE
IN HYDROGEODYNAMICAL MODELLING

LI.Krashin, I.N.Polshkova, G.A.Skvortsova (VSEGINGEO, Roscomnedra, Moscow, Russja)

A complex of elaborations has been made including: hydrodynamic description of boundary problems formulation,
considering peculiarities of the objects under modelling; algorithms of solving the problems for preparing the information
and treatment of the results of modelling; software of computer technique for modelling in PC within a system of special
software MODEL; control and use of the developments by the example of multi-layered geofiltration model of the bottom
Paleozoic cover in the oil and gas basin in the Perm Cis-Urals and some other objects. A major part of the Perm Cis-Urals
and the Kama Basin area (600 km along the Western Urals) is the area of modelling. The scheme of the model of the
bottom Paleozoic cover is a three-layered aquifer system with two separating layers. The model designed includes the main
information, obtained during long-term exploration and exploiting hydrocarbon raw materials, that was controlled and
correlated in the model, considering the peculiarities of the structure, fluids and boundary conditions. The results of
modelling (the field of stratum pressures, the filtration rates field, mass-transfer balance, parameters, boundary conditions,
etc.), on the whole, provides obtained for the first time quantitative, illustrative and complex representation of multi-layered
system hydrodynamics in the oil and gas basin as the Perm Cis-Urals one is.
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OIIEHKA U IMMPOTHO3 U3MEHEHUI 3KOJIOTMYECKOTO
COCTOSHMS NOO3EMHBIX BOJ B TUIPOTEOQJIOTUYECKUX
CUCTEMAX NP UHTEHCUBHOW UX DKCIUTYATAIIUU U
BBICOKOIM TEXHOTEHHOWM HATPY3KE

U.M.Kpammu (BCETMHI'EO Pockomuenpa, Mocksa, Poccust)

IToxg m3MeHEHMEM IKOJIOrHYECKOr0 COCTOSIHUS MON3EMHBIX BOJ B MMIPOrCOJIOTMYCCKHAX CHCTEMAX
B JAHHOM CJyyae TOHMMAIOTCS TEXHOTEHHBIE HM3MCHCHUS TPUPOJHOTO COCTABA U CBOMCTB
(3acosieHME, 3aTPS3HEHUE, MOBHIMICHUE TEMIIEPATYPHL U Ap.) MOA3EMHBIX BOJ BEPXHETO TMApOre-
OJIOTHYECKOT0 3TaXa, NMPUBOAAINIKAE, KAK MPAaBUIO, K CHUXCHUIO WX LUEHHOCTH KaK MCTOUHMKA
XO3MHCTBEHHO-TTUTHEBOIO BOXOCHAGKEHNS, MM C TOUYKM 3PEHHMS APYTHX BHAOB MCIIOJb30BaHMSL.
TeppuropranbHbele TPaZONPOMBIILIEHHEEIE, ATPONPOMBIILICHHEE, TOPHONPOMBILILICHHBIE U APYTHe
KOMILIEKCH I'yCTOHaceaeHHBX parioHoB Poccuu u CHI asngiorcs ceffuac cucremamu, pyHKIM-
OHUPOBAHHE KOTOPHIX HEM30EXKHO MPUBOIUT K HETATUBHHIM M3MEHEHUAIM DKOJIOTHUYECKOTO COCTO-
SHHWS BOA TOA3EMHOM Tuapocephl, COKPALICHHUIO M HEXBATKE PECYPCOB BHICOKOKAUECTBEHHBIX
INpPECHBIX TMOA3EMHBIX BOA. B mokjame paccMaTpuBaioOTCA IIPHUMEPHI OLEHOK MHOIOJETHUX H3ME-
HEHHUUA 5KOJOTMYECKOro COCTOSHUS TION3EMHBIX BOX I TeppuTopriit HOBOMOCKOBCKOIO ImpoMpaii-
oHa (ITogpMockoBHEIM yrosbeE# OacceitH), PaBuuuHO-KpBIMCKOTO apTe3MaHcKoro GacceiiHa u
psima Jpyrux paioHOB. PaccMaTpMBAIOTCH TEXHOJIOrHMS M NPUMEP MOCTPOEHHUS IIPUEMJIEMOM C
METOAOIOTHUECKMX TTO3UIUN CUCTEMBI PETMOHAIBHBIX re0(IIbTPALMOHHBIX M T€OMUTIPATMOHHBIX
MoJiesIeN, 00eceunBaoIIeii PEeIeH e KOMIUIEKCA 3aaU U3YYEHNs!, OLEHKM ¥ IIPOrHO3a N3MEHE-
HHW 5KOJOTMUYECKOTO COCTOSTHMS MOA3EMHBIX BOI I'MIPOreOJOrHYECKOM CHCTEMBI (BEPXHETO ITaXa
apre3maHckoro GacceiiHa WM APYrodl MHOTOILIACTOBOM CHCTEMBI) NOJ BJIMSHMEM MHTCHCHBHOM
SKCHJIy:aTaI[I/II/I NOA3EMHBIX BOA, CHCTEM OPOILICHUSA U APYTrUuX TCXHOTCHHBIX CUCTEM. P33p360TaH—
Hasl TEXHOJIOTHS MO3BOJIIET CTPOUTH B3aAUMOYBS3aHHBIC IO CXEMATHU3AlNHA, HCOGXOZ[I/IMOI‘/II acrajab-
HOCTH MHOTOCJIOMHBIE CUCTEMBI MOAENeH (DUIBTPALMN M MUTPALMK, O0ECICUMBAIOUINE PEIICHUE
3a{ay BOCHPOM3BEACHHUS M3MECHEHHN JKOJOIMUECKOr0 COCTOSTHUS TOA3EMHBIX BOA B MPEAIIECTBY-
IOMI (SIMATHO3HBIN) MEPUOA U 3afay JOJATOCPOYHOIO MPOTHO3MPOBAHUS DTUX M3MEHEHMIMA.

ASSESSING AND PREDICTING CHANGES OF THE GROUNDWATER
ECOLOGICAL STATE IN HYDROGEOLOGICAL SYSTEMS UNDER
INTENSIVE EXPLOITATION AND ANTHROPOGENIC IMPACT

I.I.LKrashin (VSEGINGEO, Roscomnedra, Moscow, Russia)

Man-induced changes in natural composition and properties of the ground water in the upper
hydrogeological level, causing as a rule degradation of its value as a source for domestic water
supply or other ways of use are understood in this case as changes in ecological state of ground
water.in hydrogeological systems. Territorial urban, industrial, agricultural, mining and other
complexes of densely populated areas of Russia and CIS are the systems, functioning of which
inevitably causes negative changes in the ecological state of the ground water, decrease and lack
of fresh ground water resources of high quality. The complexes of long-term changes in the
groundwater ecological state are considered in the report for the Novomoskovsk industrial area
(Podmoskovny Coal Basin), Plain Crimea Artesian Basin and some other regions. The technology
and example are considered for designing the acceptable system of regional geofiltration and
geomigration models, providing the solution of a complex of problems for studying, assessment
and predicting the changes of groundwater ecological state (the artesian basin upper floor or
other multi-layered system) as affected by intensive groundwater exploitation, irrigation and
other anthropogenic systems. The elaborated technology makes it possible to design correlated
multi-layered systems of filtration and migration models, allowing us to solve the problems of
simulating the changes of groundwater ecological state in the previous period and problems of
long-term forecating of thes changes.
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OIITUMAJIBHBIE METOIbI KOMITBIOTEPHOI'O ITPOTHOCTUYECKOTO
TEOXMMHMNYIECKOI'O MOAEJINMPOBAHUA KAYECTBA 3ATPIA3HEHHBIX
MOA3EMHBIX BOJI

C.P Kpaiisos, B.H.Psixenxo, I'A.Conomus (BCETUHIEO Pockommenpa, Mocksa, Poccns)

PaccmoTpens! myTi MpOrHOCTUYECKOTO MOAEIMPOBAHUA U3MEHEHME XMMUUECKOTO COCTABA TOA3EMHBIX BOZ B TEXHOTEHHBIX
CUTYAUMsIX U BOSMOXKHOCTH PeLIeHMsl NPobJeMbl CHHTE3a TPAHCTIOPTHBIX TEPMOAMHAMUYECKMX M KMHETUYECKMX MOJEeit
(bOpM_ldeBaHMS[ HX XMMHYCCKOro cocrasa. O6ll],aﬁ cucTteMa NPOrHOCTHYECKOr0 MOACJHMPOBAHMSA MX Kaye€CTBa AOJI2KHaA
BKJIOYATH TPU MOACHCTEMBI: TPAHCHOPTHYIO (MaCCOMEPEHOCHYIO), TEPMOAUHAMUUECKYIO M KMHETHYecKy10. TpancnoprHas
MOACHCTEMA BKJIIOUAET PACUET MACCONEPEHOCA KOMITIOHEHTOB Ha OCHOBE MEXaHMUYECKMX TMAPOJMHAMHUYECKMX NapamMeTpos
KOHBEKTUBHbIX MPOLIECCOB U OnpenenseT 6aaHc MacC KOMIIOHEHTOB B 331aHHOM MOMEHTE BPEMEHM M TOUKE MPOCTPAHCTEA.
TepmoauHaMuveckasi MOACUCTEMA YCTAHABJIMBAET IPEfie/IbHbIE PABHOBECHBIE KOHUEHTPALIMM KOMIIOHEHTOB HA Ka’KIOM
3a/1aBa€MOM TPOCTPAHCTBEHHOM MJIM BPEMEHHOM IIAre M, HaAKOHEL, KMHETUYECKasl NOACMCTEMa YCTaAHABIMBAET pacnpe-
JIeJIEHUE KOHLIEHTPALIMI KOMIOHEHTOB B NOZI3EMHBIX BOIAX B 3aBUCHMOCTH OT CKOPOCTH M BPEMEHU MPOTEKAHMS PEAKLHMN.
Cozpanye TaKoro eauHOrO BBIUMCIMTENBHONO KOMIUIEKCA MO3BOJISET PEINATh MPOTHO3HBIE 3alaUM B OTHOIIEHUM JIIOOBIX
BUJIOB 3Arpa3HLIOMMX BEIIECTB KAK KOHCEPBATHBHBIX, TaK M HEKOHCEPBATHUBHBIX. B 3aBUCHMMOCTH OT TE€OXMMMHYECKHX
CBOVCTB NMPOTHO3UPYEMBIX BEUIECTB BbIMOJHSIETCS Pa3MuHAg MNOCIENOBATENbHOCT pacuera. JlJis KOHCEpBATUBHBIX
KOMITOHEHTOB HMCHOJIb3YETCsl TOJAbKO TPAHCIOPTHAS MOACMCTEMA, a4 JUIS HEKOHCEPBATMBHBIX B 3aBHUCHMMOCTH OT MX
FEOXMMMUECKMX CBOMCTB B PACUET MOXET BBOAMTBCH TEPMOAMHAMMUYECKAS WM COBMECTHO TEPMOIMHAMUUECKAS M
KMHETHUYECKAd MOIACUCTEMBI.

OPTIMAL METODS FOR COMPUTER-AIDED PROGNOSTIC GEOCHEMICAL
MODELLING OF CONTAMINATED GROUND-WATER QUALITY
S.R.Kraynov, B.N.Ryzhenko, G.A.Solomin (VSEGINGEO, Roscomnedra, Moscow, Russia)

The paper discusses the ways of prognostic modelling of changes in the chemical composition of ground water in technogenic
situations and the possibilities for solving the problem of synthesis of transport thermodynamic and kinetic models of
chemical composition formation. The general system of prognostic modelling of water quality must include three subsystems:
transport (mass-transfer), thermodynamic and kinetic. The transport subsystem includes the computation of mass-transfer
components on the basis of mechanical hydrodynamic parameters of convective processes and determines the balance of
mass components in a specified moment of time and point of space. The thermodynamic subsystem determines the limiting
equilibrium concentrations of components at each specified spatial or temporal step. And, finally, the kinetic subsystem
defines the distribution of component concentrations in ground water depending on velocity and time duration of reactions.
The creation of such unified computation complex makes it possible to solve predictive tasks relative to ‘any types of
contaminants, both conservative and non-conservative. Depending on geochemical properties of predicted substances, the
sequence of computations is different. For conservative components, only the transport subsystem is used, for
non-conservative components — the thermodynamic or jointly thermodynamic and kinetic subsystems can be introduced
into the calculations depending on the geochemical properties.

PE3YJIbTATDBI CHELUAJIM3NMPOBAHHOI'O TNAPOTEO®U3NIECKOTO
KAPTUPOBAHMUA IMMEPBOT'O OT MOBEPXHOCTU BOJOHOCHOTIO KOMIIJIEKCA B
3AITAAHOMN YACTU TOBOJbCKOI'O APTE3ZMAHCKOI'O BACCEMHA

B.M.Jlemuxos, B.®.Comos, U.A.3epaxuu, C.B.Iaxxun (YpaareonxoM Pockomuenpa, Exatepun6ypr, Poccni)

Tepputoprsa KypraHckoit 0651acTv, B TMAPOreoIorMueckoM OTHOLIEHMM BXOAsas B ToG0abCKMIT apTesuaHCcKkuit 6acceitt,
OTHOCUTCS K DPaliOHaM, e BECbMa OCTPO CTOSIT BOMPOCHI O0ECneueHus HACEJIEHUsl MUTbEBOM BOAOM. HacTHuHO OHM
penIalTCd 3a CYET PeCypPCOB MEPBOrO OT MOBEPXHOCTH OJMIOLEH-YETBEPTUYHOrO BOJOHOCHOrO xomiiekca. Ilocnepnmi
BKJIIOYAET AJUIIOBHUAJIBHBIE OTJIOXKEHUS PEK M NECYAHO-TJIMHMUCTO-2JIEBPOJMTOBbIE KOHTHHEHTAJIbHBIC 00Pa30BaHMsI BEpX-
Hero naJjieorena. [Ipy npenMyecTBEHHOM Pa3BUTUM COJIEHBIX M COJIOHOBATHIX MOA3EMHBIX BOJ| UMEIOTCS YUACTKM (JIMH3bI)
npecHbIX BOA ¢ MuHepasmaaumeint 1,0—1,5 r/i. B cBI3M CO CJI0OXHOM TMAPOrEOXMMHYECKON 00CTaHOBKOI OypeHue
Pa3BeIOuHO-3KCIUTYaTALMOHHBIX M 3KCIUTYATAlMOHHBIX HA BOMY CKBAXXUH JUIS XO3S¥MCTBEHHO-TTMTHLEBOTO BOJOCHA0XEHMUS
CBA32aHO C TPYAHOCTSMM B OOOCHOBAHMH MECT MX 3aJI0KEHMS, M JI0 BbIIOJHEHMS CHELHaIbHbIX PabOT NpPECHbIe BOAbI
BCKPBIBAJIMChL TOJIBKO B 15—20 % ciyuaes. CpepHeypasibckoii reoJoropassejouHoi skcneamumeit 6biia paspaborana v
BHE/IDEHA METOAMKA KAPTUPOBAHUS OJIMIOLEH-UYETBEPTUUYHOTO BOJOHOCHOTO KOMILIEKCA IO CTENEHM MMHEPAIM3ALInM
NOA3EMHBIX BOJ, 4 TAKXKE MOIHOCTH M IiyOMHe 3aJieraHusl ero MOfAOLIBbI C MCIOJIb30BAHMEM reo(H3ruecKrx MeTOHoB, B
vyactHocTu metona BA3. Takoit ChbeMKOi ¢ KOMILIEKCHOM MHTeprnperalyeil reodu3nueckoil, reooro-ruiporecJorm4eckomn 1
TUAPOrEOXUMHUUECKOM MHPOPMALIMH TIOKPHITO 0K0J10 70 ThiC. KM2. Pe3y/ibTaThi MHOrOMETHHX PafoT 0000IIeHb! U NPEACTaB-
JIeHbI B «ATJIace CTIELIMAIM3H POBAHHbIX TMIPOTEOJIOrMUECKMX KapT macmtada 1:200 000 nepBoro 0T MOBEPXHOCTH BOROHOCHOTO
KOMILIEKCA...», KOTOPbIM NpefHa3HaueH JJid LIMPOKOr0 MCMOJb30BAHMSI C LEJbIO PELIEHMS TPAKTUUECKMX BOMPOCOB
CEJbCKOXO3SIICTBEHHONO BOAOCHAOXKEHMS, HEAPOMONBb3OBAHKS!, PA3MELIEHHUS OObEKTOB XO3SIUCTBEHHON JEATENBHOCTH W AP.

THE RESULTS OF SPECIALIZED HYDROGEOPHYSICAL MAPPING OF AN
AQUIFEROUS COMPLEX NEAREST TO DAY SURFACE IN THE WESTERN PART OF
THE TOBOL’SKY ARTESIAN BASIN

V.I.Leyshikov, V.F.Somov, I.A.Zevakhin, S.V.Palkin (Uralgeolcom, Roscomnedra, Ekaterinburg, Russia)

The territory of Kurganskaya Oblast, being hydrogeologically incorporated in the Tobol'sky artesian basin, is a region
where the problem of potable water supply is crucial. These problems are partially solved at the expense of the resources
of an Oligocene-Quarternary aquiferous complex nearest to the day surface. The complex just mentioned involves fluvial
alluvium and sandy-argillaceous-aleurolitic Upper-Paleogenic continental formations. With predominantly developed saline
and brackish ground waters, sweet water lenses also occur with salination up to 1.0—1.5 g/I. Because of complicated
hydrogeochemical situation, exploration and exploration drilling for water for domestic and potable water supply meets
certain difficulties as regards the substantiation of drilling sites, and its efficiency was rather low: sweet waters were striken
just in 15—20 % of cases. The Middle-Uralian geological prospecting expedition of the Uralian Geological Department
has elaborated and implemented a methodology of mapping of an Oligocene-Quarternary aquiferous complex by ground
water salination and also by thickness and depth of occurrence of its floor using geophysical techniques, in particular,
vertical electric sounding. Such surveying with comprehensive interpretation of geophysical, but also geology-
hydrogeological and hydrochemical infortation, covers about 70 thousand km*. The results of works performed in 1:100,000
scale during a period of years are now summarized and presented in the «Atlas of specialized hydrogeological maps of an
aquiferous complex nearest to the surface..., scale 1:200,000», being of general purpose and may be used in solving
practical problems of agricultural water supply, subsurface use, disposition of projects and instailations of national economy etc.
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KPUOTEHHAA METAMOPO®U3AIUSA U30TOITHOTO COCTABA

ITOA3EMHBIX BOA HA TEPPUTOPUAX PA3ZBUTUA TOJILL
MHOT'OJTETHEMEP3JIBIX ITOPOJI

B.A.Iloaskos (BCETUHI'EO Pockomuenpa, Mocksa, Poccus)

Cranossenue (B MPOLUIOM) U JErpajanys B YCJIOBHIX COBPEMEHHOTO KJIMMATA TOJIL MHOTOJIET-
HeMepaablx nopox (MMII) cOmpoBOXRAKOTCS KPUOTEHHON MeTaMOphu3alued HE TOJbKO XUMU-
yeckoro (H.IT.Anucumosa, 1971; P.M.Kononosa, 1974), #0 ¥ H30TOITHOTO COCTABOB MOA3EMHBIX
sox. Ipy usyuenun moaMepatoTHBIX Box Axytun (Jleno-AMIruHCKOe MEXAypeube) oOHapyXeHa
TEH/IEHIUS 06/IerYeHNs MX M30TOIHOIO COCTABA IO MEpe NpHUO/IMXEHUS K IOAOMIBE JETPagupo-
Bapmeil yacru toamu MMII. MomHOCT, AaHHOM TOMIMHM B 3TOM padoHE celyac HE MPEBBIIAET
300 M, a 20 000 ner masax mocrurana 600 M u Gomee (C.M.Qorues, 1978). Herpamanua MMII
B TOJIOIICHOBOE BPEMS CO CKOPOCTBIO OTCTYIUIEHNS HMXHEN KPOMKY, PABHOH MPUMEPHO 2 CM / TOI
(B.T.Banobaes, 1973), npu cpeaneit mopucroctu 5% npmeogut k o6pazosaxuo opuMepso 1000
M3 CBOGOMHOM «IHIOreHHOM» BoAsl HA 1 xM2. 3a rosoneH Moriao obpasoBatbed 10 mua. M3 Takoi
BOAHL [IpuCyTCTBHE «BO3POXACHHBIX» BOX HEOOXOAMMO yUUTHIBATD IIPH MHTCPIPETAIUYN U30TOM-
HBIX M THAPOTEOXMMUYECKMX JAHHEIX, Pasnesienue H30TOIOB BOAOPOAA M KACAOPOAA MEXY JIbAOM
M BOOOM TPHMBOOMT K OOJErYeHWIO OCTABLIEWCS YacTH XHMAKOH BOABL IO CPAaBHEHMIO C €€
IEPBOHAUATLHEIM COCTABOM. JIe, HAXOASIIMIACS B PABHOBECHM C XuAKoi (asoit, oboramaercs
180 mpumepHo HA 3%,, a D — Ha 18%,. VIaMeHeHns M30TOMHOTO COCTaBa TeM Oosibiie, ueM rry6xe
HpOMCpBaICT noponsl. CBa3b S-BeMUMH OonuchiBaerca ypasHenueM 6D = 65*0—30%,, a skcme-
PUMEHTA/IbHBIE TOUKH CMEINEHBI BHI3 OTHOCUTEIBHO JMHMU METEOPHBIX BOM. VI30TOMHBIN COCTAB
HOAMEP3/IOTHHX BOA Ha MCCIAETOBAHHOM Teppuropuu ot -130 mo -172%, mo 6D u ot -17,5 mo
-23,4%, mo 80 B 3aBHCHMOCTM OT IyOuHB 0T60pa. B «BO3pOXAEHHBIX» BOMAX HAOJIHONAIOTCS
TaKXe BBICOKME 3HAUYCHHUS OTHOIICHMS AKTHBHOCTHM YETHBIX M30TOMOB ypaHa (y =*4U /2%¥U),
u3MmeHgBmmecd oT 2,1 (BOXB COBPEMEHHOr0 MUTAHMS) IO 7,2 («APEBHUEC» BOMEL).

CRYOGENIC METAMORPHIZATION OF ISOTOPIC COMPOSITION OF
GROUND WATER ON THE PERMAFROST TERRITORIES

V.A.Polyakov (VSEGINGEO, Roscomnedra, Moscow, Russia)

The formation (in the past) and degradation (in the conditions of present-day climate) of
permafrost strata are accompanied by cryogenic metamorphization of not only chemical
(Anisimova, 1971; Kononova,1974), but also isotopic composition of ground water. The
investigations of the subpermafrost water in Yakutia (Lena-Amginskoye Interfluve) have revealed
a tendency of the latter to lighten its isotopic composition with nearing to the bottom of degraded
part in the permafrost strata. The thickness of this strata in this region is now not more than
300 m, whereas 20 000 years ago it amounted to 600 m and deeper (Fotiyev, 1978). The
degradation of permafrost soils in Holocene with a velocity of waning the lower edge equal
approximately to 2 cm/year (Balobayev, 1973) at an average porosity of 5 % leads to the
formation of approximately 1000 cub.m of free «endogenic» water per one sq.km. Thus, 10 min.
cub.m of such water could be formed during the Holocene period. The availability of «revived»
water should be taken into account in the interpretation of isotopic and hydrogeochemical data.
The separation of hydrogen and oxygen isotopes between ice and water leads to the lightening
of the rest liquid water as compared with its initial composition. The ice, being in equilibrium
with liquid phase, is enriched by *O approximately by 3 %,,, and by D — by 18 ¥,,, The
deeper are soils frozen, the greater are the changes in the isotopic composition. The link of
values is described by Eq. 8D = 66'¥0-30%,, and the experimental points are shifted downwards
relative to the line of meteor water. The isotopic composition of subpermafrost water on the
studied territory varied from -130 to -172 %,, for D and from -17.5 to -23.4 %,, for 130 depending
on the depth of sampling. The «revived» water shows also high values of activity ratio of even
isotopes of Uranium (y = 24U /28U), varying from 2.1 (water of present-day recharge) to 7.2
in «ancient» water.
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OLIEHKA VCJIOBUI1 ®OPMUPOBAHMUS IIOJ3EMHBIX BOJI -
KOIIETIAT-BAJIXAHCKOH IT'OPHOM OBJIACTU U IMPUJIETAYOLIEN
YACTHU KAPAKYMOB C UCITOJIb30BAHUEM M30TOITHBIX
METOOOB

JL.T.Coxonosckuit (BCETUHI'EO Pockomuenpa, Mocksa, Poccus)

B 1977—1992 rr. B0 BCEI'MTHI'EO u3yyanuch XMMHUYECKMIA ¥ M30TOMHBINA COCTABBI MOA3EMHBIX
BOJ ME30-KailHO30MCKHUX OT0XeHuit Konmernar-Banxauckoil roproit obiacta go ray6urst 1990
M, TDYHTOBHIX M TUIACTOBBIX BOA Kapakymos no ray6umsr 1600 M, coneHBIX 03ep M paccosios
HOBEPXHOCTHBIX Cosiel Geccrounsix Bmagud (D, B0, T, “C, B3C, 24U, 2%U). B 1990—1991 rr.
aHamusuposaauce D, T, ¥0 B moxnessix Bomax u cuere, srinapmux B Komergare. B Koneraare
MPOUCXOAUT yMmeHbienue 6D ot -70 mo -89%, ¢ ysenuuenueM riyGuHBL 3a/1€raHus NON3EMHBIX
BOA, UTO MOXET 6bITb CBA3AHO WJIH C BO3PACTAHHUEM BBICOTHOIO ITOJIOXEHUS 30H IIUTAHUSE, WINU C
aKKyMyJIsLed BOA rTy G0KMX TOPM3OHTOB B IIEPHOABL G0JIee MpoxIaaHoro kanMara. Cogepkanue
TPUTHSA MTOBCEMECTHO YMEHBUIAETCS MO0 MEPE YBEJIMUECHHS [IyOMHEL ONPOGOBAHMS, M HA TyOuHe
1000 m u 6onee ero MPUCYTCTBHE HE YCTAHABAMBAETCS. BO3pacT MOA3EMHBIX BOT MO paguoyrie-
pony B Hauasie (DOHTAHMPOBAHMS CKBAXMH Ha riayburax Oozee 600—800 M ouenmsanca or 6400
10 30 000 ner. B nepuox HAGIHONEHMIT TPOU3OILIO 3AMETHOE «OMOJIOXEHIES BOJI, IOKA3BIBAIOMICE
3aMETHYIO aKTHBHM3ALUIO THAPOAMHAMUUECKHX YCIOBHIA, BHI3BAHHBIX MOABUBIIEHCS 30HOM UCKYC-
CTBCHHOM pasrpys3ku. B rpyntoBom moroke Kapakymos ceBepHee Komermara Mozamuno cMmeHs-
I0TCSI 30HBI C PA3HOM BeaMUMHOH 0D, u3MeHsomeiics B mareppanax (%,): or -50 mo -60; ot -60
mo -70; or -70 mo -80. IIpeAmoNOXMTENBHO 3TO OTPAXAET PA3HBIE KJIMMATHUECKME DIOXH BO
BpeMs akKyMyanuu arMoctepHbix ocankos. Cesepree Bonpmoro Banxasa BOmb Me3030MCKIX
oTioxeHu# A0 riy6unst 900 M xapakTepusyroTcs Hu3Ko# BemmumHOM D (or -69 10 -86%,) u
paguoyrsiepopabiM BodpactoM or 14 700 go 16 900 ner. DTo mo3Bojser CUMTATH, UTO WX

(opmMupoBaHME TPOM3OULIO B ILICHCTOLEHE-rosoneHe. CKOPOCTH IBMXEHHS IIACTOBBIX BOJ
14—16 M /ron.

ISOTOPE METHODS IN ESTIMATING THE CONDITIONS OF
GROUND-WATER FORMATION IN THE KOPETDAG-BALKHANSKAYA
MOUNTAINOUS AREA AND THE ADJACENT PART OF THE
KARA-KUM

L.G.Sokolovsky (VSEGINGEO, Roscomnedra, Moscow, Russia)

During 1977—1992 VSEGINGEO conducted the investigations of chemical and isotopic
composition of ground water in Mesocenozoic sediments of the Kopetdag-Balkhanskaya
mountainous area to a depth of 1600 m, salt lakes and brines of surface salts in drainless
depressions (D, 20, T, BC, “C, 242%0). In 1990—1991 there were studied the D, T and O-18
contents in rain water and snow of Kopetdag. One observes a decrease of D content with depth
of ground water (in Kopetdag) from -70 to -89 %,, , which can be connected either with an
increasing altitudinal position of recharge zones or with the water accumulation in deep aquifers
during cold periods. The tritium concentration everywhere reduces with an increase of depth of
testing; at a depth of 1000 m and deeper it is not found at all. The age of ground water was
estimated by radiocarbon at the start of well flowing at depths of over 600—800 m as equal to
6400 to more than 30 000 years. During the observation period a markable «rejuvenation» of
water occurred, proving, thereby, the considerable activization of hydrodynamic conditions
caused by an appeared zone of artificial discharge. The ground-water flow of the Kara-Kum
northwards from Kopetdag has mosaically alternating zones with different 8D values varying
within intervals (%,,): from -5 to -60; from -60 to -70; from -70 to -80. Probably, this reflects
different climatic epochs during accumulation of precipitation. To the north from Bolshoy
Balkhan, the water in Mesozoic sediments to a depth of 900 m is characterized by low 8D content
(from -69 to -86 %,,) and radiocarbon age of 14700 to 16900 years. This allows to consider
that the formation of this water occurred in Pleistocene-Holocene. Velocity of stratum water is
14—16 m / year.
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3AKOHOMEPHOCTHU PACHPEJIENEHUA NEUTEPUA U
KHCJIOPOIA-18 B [IOA3EMHBIX BOJAX A3MATCKOH
TEPPUTOPUU POCCHUHN N CONMPENEJIBHBIX CTPAH U UX
TUAPOTEOJTOTMYECKME CJIAENCTBHA

10.b.Ceneuxnit (BCETMHI'EO Pockomueapa, Mocksa, Poccuns)

OB606UIEHH pe3yAbTAaThl ONYOIMKOBAHHBIX PA0OT MO CEBEPHOM, BOCTOYHOM 1 LEHTPAJIbHOHN YacTaM
A3suarckoro Marepuka. M30TOMHBINA COCTAB BOAOPOZA M KHMC/IOPOJAA BOX 30HBEI AKTUBHOIO BOJ000-
MEHA TePPUTOPHU AUKTYETCS B OCHOBHOM IIMPOTHBIM, KOHTWHEHTA/JbHBIM M BBHICOTHBIM M30TOM-
HeiMu 3ddekTamu. KonnenTpanuu geiirepus u Kucaopoaa-18 B oTux BOAAax yBEAMUHBAIOTCS OT
YyKOTKM B CTOpPOHY ceBepHOil yactu Llenrpanbhoit, Cpenneit u Manoi Asum. O0mas 3aKoHO-
MEPHOCTb JIOKAJbHO WJIM PETMOHAJIBHO HAPYIIAeTCs — YMEHbIIAOTCS COOTBETCTBYIOMME KOH-
LEHTPALMH — B MECTaX BO3ABIMAHUA TOPHBIX coopyxcHmit. Haubosee SpKo oTH HApyMmICHUS
MIPOSIBJSIFOTCS B Ciydyae GOJIbINOrO MPEBBIMICHUS MOCEAHMX HaJ MPUMBIKAIOMAMYA PABHUHHBIMU
teppuropusamu. Tax, ana Taus-Iana aror addexr 6yner 0O/IbIIKMM TI0O CPABHEHHMIO, HAIIPUMED,
¢ AHATO/MMACKUM TIOTyOCTPOBOM. B HEKOTOPBIX C/1yuasix 60/1e€ «IOXHBIE» TOA3CMHBIC BOJBI OymyT
«JIerye» B M30TOIHOM ILIAHE «CEBEPHBIX» B CHJIY NPEBAJUPOBAHMA KOHTHHEHTAJIBHOIO M30TOI-
Horo 5ddekra Hax MMPOTHHIM. [Ipyrag MeHbIIasd «BETBb» NOOOHBIX 3aKOHOMEPHOCTEN MPOCJIe-
XUBACTCSA B CyOMEpHAMOHAILHOM Hanpas/esnn or KamuaTku B ctopory KypHIBCKMX OCTPOBOB,
dnonuy W aanee. 110 Mepe CMEHBl TMAPOAMHAMMYECKHX 30H (BEPTHKAIbHAS 30HAJBHOCTB)
H30TOMHbE 9Q(EKTH PE3KO HUBETHPYIOTCS M YACTO YCTYNAKT MECTO <«HaMSTH» 06 yCI0BHMAX
(hopMupoBaEHa T1yGOKUX MOA3EMHBIX BOJ, BHI3BAHHBIE B UTOTEC OCHOBHBIMU ITAAMM PA3BUTHS
0CATIOUHOH O6OMOUKY ILIAHETH. YCTAHOBIEHA TAJACCOTEHHAS MPHPOIA PACCONOB KeMOpHMICKHX
orioxeHuit VIpkyTckoro amdurearpa, Gosbwias poab MIIOBHATBHBIX DSIOX IUICHCTONEHA I
ry6OKHMX HAMOPHBIX BOA apre3naHckux Oacceiinos lOxHoro KasaxcraHa, posmb pacTBOPEHUS
ITACTOBBIX BOA B YIVIEBOJIOPOAAX B MPOLECCE CO3AAHMS HK30THUECKOTO OOJMKA BOX IPSI3CBBIX
Byskanos 3anamuoit Typkmenun u Asepbaiimxana u T.m.

REGULARITIES IN DEUTERIUM AND OXYGEN DISTRIBUTION IN
GROUNDWATER OF THE ASIAN TERRITORY OF RUSSIA AND
ADJACENT COUNTRIES AND THEIR HYDROGEOLOGICAL
CONSEQUENCES

Yu.B.Seletsky (VSEGINGEOQ, Roscomnedra, Moscow, Russia)

The paper generalizes the results published for the northern, eastern and central parts of Asia.
Isotopic composition of Hydrogen and Oxygen in the water of the zone of active water-exchange
on the territory is controlled chiefly by latitudinal, continental and altitudinal isotopic effects.
The concentrations of Deuterium and Oxygen-18 in this water have a general irend to increase
from Chukotka to the north of Central Asia, Middle Asia and Asia Minor. This general regularity
is locally or regionally disturbed (in the form of decreasing appropriate concentrations) in the
sites of uplifting rock structures. These disturbances are most distinctive where the latter are
highly elevated above the adjacent flat territories. So, this effect will be greater for Tien-Shan
than, for example, for Anatolien Peninsula. Moreover, in some cases the more «southern»
groundwater will be in isotopic term «lighter» than the «northern» one due to the predominance
of continental isotopic effect over latitudinal one. Another smaller «branch» of analogous
-regularities is observed in submeridional direction — from Kamchatka towards the Kuril Islands,
" Japan and further. With a change of hydrodynamic zones (vertical zonality), the isotopic effects
are sharply smoothed and they give often place to the «memory» on the conditions of formation
of deep groundwater, caused, as a final result, by basic evolutionary phases of sedimentary
cover of the Planet. So, for example, there were established the thalassogenic nature of brines
in the Cambrian sediments of the Irkutsky Amphitheatre, the great role of pluvial epochs of
Pleistocene for deep confined water of artesian basins in South Kazakhstan, the role of dilution
of stratum water in hydrocarbons for the creation of exotic outlook of mud volcanoes in West
Turkmenia and Azerbaijan, etc.
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MHXKEHEPHO-TEOJIOTUYECKOE HM3YYEHUE MACCHBOB IIOPOJ I'IYBOKMX
FOPM30HTOB 3EMHOI KOPEHI

B.B.®pomm (BCETMHI'EQ Pockomuenpa, Mocksa, Poccus)

MHXKEHEePHO-Te0/I0rMYEcKOe U3y YEHHUE ryGOKMX TOPM3OHTOB Kak B Poccuu, Tax u 3a py0GexxoM OCYLECTBASeTCS npu
9KCIUTyaTalMK1 MECTOPOXKICHMI MONE3HBIX UCKOMAaeMbIX. Bo3pacTaHue rayOUHBL FOPHBIX PaBoT Pesko yxyamaor yCaoBUg
OKCITyaTalyu, T. K. YBEIMUUBACTCS HATIPSIKEHHOE COCTOSIHME, TNOBBILAETCS TEMIIEPATYPA M YXYALWAKTCA MPOYHOCTHBIE
XapaKkTepUCTMKM TOPHbIX NOPOA. IIpM MHKEHEPHO-re0JOrHUECKOM HM3YUEHMM TOPHBIA MAaCCUB paccMaTpUBasCg Kak
HEOZHOPOAHAS CPena, B KOTOPOM PACNpeNieSIeHME HANPSDKEHME B KAXKIOM CJI0€ OTIMUAETCS APYT OT Apyra B 3aBMCMMOCTH
OT cocraBa, (PU3MKO-MEXAaHUUECKMX CBOMCTB U CTPYKTYPHOIO MOJIOKEHMs B npocrtpaucrse. Ilpu uayueHuu rury6okmux
TOPU3OHTOB 0CO00€ BHUMAHME GbLIO YAIENEHO MOCTPOEHHIO MH>XEHEPHO-Te0JIOTUYECKMX KAaPT KaK B rpadyueckoil, Tak u
B MatemMaTuueckoi (opmax. B npouecce usyuenus ryGokux TOPUBOHTOB 3EMHOI KOPbI GbUIM yCTAHOBJIEHDI PA3JTUUHBIE
3aKOHOMEPHOCTH M3MEHEHMI! HANPSAXXEHHOTO COCTOSHMS, NIPOYHOCTHBIX ¥ Ae(OPMALIMOHHBIX CBOMCTB, TEMIEPATYPHOIO M
ra3oBoOro COCTOSTHUSL MACCHBOB TOPOf. TTono6Hbie npriMepsbl MoAydYeHs! A0 rryOunpl 6000 M N0 PAa3JMUHBIM PErHMOHAM
Poccuu.

ENGINEERING-GEOLOGICAL STUDY OF ROCK MASSES AT DEEP HORIZONS OF THE
EARTH’S CRUST

W.V.Fromm (VSEGINGEO, Roscomnedra, Moscow, Russia)

The engineering-geological study of deep horizons in Russia, as well in foreign countries is performed in thecourse of
exploitation of mineral deposits. Increasing depth of mining works sharply deteriorates the conditions of exploitation due
to increased stressed-state, a rise in temperature, and to a weakening of strength characteristics of rocks. A rock mass is
considered in the engineering-geological studies as an inhomogeneous medium where the stresses are distributed in each
layer differently, depending on the composition, physico-mechanical properties and structural position in space. In studying
deep horizons, a specific attention was given to the compilation of engineering-geological maps in both graphic and
mathematical forms. The studies of deep horizons of the earth’s crust have established different regularities in the change
of stressed state, strength- and deformation properties are obtained to a depth of 6000 m for different regions of Russia.

KAPTA 3K30OTEHHbIX T'EOQJOI'MYECKUX MPOLUECCOB MACIHITABA 1:2 500 000
A.N.Mexko, M.M.Maxcumos (BCET'MHI'EOQ Pockomuenpa, Mocksa, Poccus)

Bo BCET'MTHI'EO Bnepabie 1uist TeppuTopun POCCHMM COCTaBAEHA KAPTA SK30M€HHbIX Fe0IOTMUECKUX MpoLeccos B Macurabe
1:2 500 000 no mMaTepuaaM, NONYUEHHBIM B XOAE CHELMAIBHON UHXKEHEPHO-TEONOTMUECKOro OBCTEOBAHMS, NpoBEJIeH-
HOTO No eanHOM Metoauke. Ilpu cocTaBIeHMM KapThl, KPOME MATEPUANOB O06CAEAOBAHMS, GbLI0 MCMOIb30BAHO BOJIBLIOE
4YHUCJIO KAK OOLIMX PEOJIOTMUECKMX, TAK M CMELMAIbHBIX TEMATHUECKMX kapr. Undopmaumua na kapre orobpaskaer
PErMOHAJIBHYI0 XAPAKTEPUCTUKY PA3BUTHS SK30TEHHBIX FeOJOTMYECKMX MPOLECCOB, JIOKAIbHBIE MX NPOSBICHUS, 4 TAKKE
npUpoRHbIe  (PaKTOPBI, OGYCNOBJAMBAIOWIME DPA3BUTHE OSTHX MPOUECCOB. PErMOHANBHOC DA3BUTHE MOKA3AHO B BMIE
[1aPAr€HETUIECKMX KOMIJIEKCOB 9K30MEHHBIX M€OJIOTMUYECKUX MPOLECCOB, MPUYPOUEHHBIX K OMPEEICHHbIM KOMIUIEKCAM
TOPHBIX NOPOJI, HAXOASIIMMCS B OMPEAEEHHBIX PEOCTPYKTYPHBIX, re0MOPdONOrHUECKUX, TEOKPUONOTMUECKMX M KIMMA-
THUYECKUX yenoBusx. OCHOBHAd KapTa CompoBoxaaeTcs cxemamu macwutaba 1:25 000 000 MHKEHEPHO-TEONOrMUecKmX
PErMOHOB, KIUMATHYECKOTO PAOHMPOBAHUS, TEHACHLUMH DASBUTHS SK30TEHHBIX EOJOTMUECKMX MPOLECCOB MOJ BIMSHUEM
TEXHOTEHHBIX BO3ZieiCTBMI. Ha xapTe nokasaHa MHTEHCMBHOCTb MPOSIBJEHMS DK30TEHHBIX I'EOJOTMUYECKMX TPOLECCOB B
BHZIE TNOPAXXEHHOCTH TEPPUTOPHUM JIAHHBIMM npoueccamu. 10 MHTEHCHBHOCTM NPOSBIEHMS MPOLECCOB BBIIEJEHO TPU
KATeropuu padoHOB: CHAbHAs (MOpaxeHHocTs > 25%), cpeauss (mopaxennocts 25—5%), cnabas (IOpaskeHHOCTh <

5%).
THE MAP OF EXOGENIC GEOLOGICAL PROCESSES, SCALE 1:2 500 000
A.1.Sheko, M.M.Maksimov (VSEGINGEO, Roscomnedra; Moscow, Russia)

VSEGINGEO has compiled for the first time for the territory of Russia the map of exogenic geological processes, scale
1:2 500 000. The map was compiled using the data obtained by special engineering-geological inspection carried out by
an unified technique. Besides these data, a great number of both general-purpose geological and special thematic maps
were used in the compilation. The map reflects the regional characteristics of development of exogenic geological processes,
local manifestations of them, as well as natural factors that control the evolution of these processes. The regional evolution
is shown in the form of paragenetic complexes of exogenic geological processes, connected with particular complexes of
rocks located in particular geostructural, geomorphological, geocryological and climatic conditions. The basic map is
attached with the 1:25 000 000-scaled charts of engineering-geological regions, climatic zoning, tendency of development
of exogenic geological processes under the action of anthropogenic impacts. The map shows the intensity of exogenic
geological processes in the form of affectedness of territory by these processes. By intensity of exogenic geological processes,
three categories of regions are distinguished: strong (affectedness of territory >25 9,); mean (affectedness 25—5 %);
low (affectedness <5 %).
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Dear colleagues!

The International Geological Congress convokes its 30th Session (IGC XXX) in
Beijing on August 4 — 14, 1996.

The Russian national geological survey has had organized the work of IGC’s
forums thrice (1897, 1937, 1984), these sessions fook place in St.Petersburg and
Moscow. .

A forewarning publication of reports and abstracts presented by national
geologists for each next IGC Session has become a long- standmg tradition in our
country.

Following this tradition, the Russian Federation Committee on Geology and
Subsurface Use (Roscomnedra) took a decision to publish the extended abstracts
of the reports, which were presented for IGC-XXX by the geologists involved in
Roscomnedra affiliated organizations, in two special issues of «Otechestvennaya
Geologiya» so as to provide the avallabﬂny of these materials for the general
- geological community.

The scientific programme of the Session proposed by the IGC-XXX Orgamzmg
- Committee is meant to demonstrate the interrelation between geological sciences
- and emphasize their importance to the civilization of human society.

The two key problems involved in the scientific programme are «Mineral
- resources for the 21st century» and «Geosciences and geoenvironment». They
- cover the whole subject-matter spectrum of Colloquia, Special Symposia and
Symposia sheduled within the framework of IGC-XXX. It is precisely these
problems, which are the reports published in the two issues of «Otechestvennaya
Geologiya» in their extended-abstract versions concerned with. Based on the
structure of IGC-XXX scientific programme, we have grouped the materials
. published here in line with subject matters of the Symposia sheduled in the Session.
The abstracts presented in these two issues of the journal provide for gaining a

. complete conception of general leads and achievements in geological scientific
~ practice of Roscomnedra members. In certain sense, they outline the foremost

., research leads for the future.
Coming day by day nearer to the threshold of the 21st century, we are to sum
_ up the past and glance at the future so as to guess, what could the national geology
- bring into the century to come, and what does the future promise for - and expect
of — us and all the people who devote themselves to cognition of the Earth as an
entity and its enigmatic depths.

Upon the termination of IGC-XXX, we intend to publish the reviews on the most
actual problems in periodicals and specialized publications of Roscomnedra.

«Otechestvennaya Geologiya» «IGC-XXX»
Special Issues” Editorial Board

Editor-in-Chief: V.P.Orlov
Associated Editors: A.1.Krivtsov,
N.V.Miletenko, L.V.Oganesyan
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