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YBaxaemesle KoJuiera!

4 —14 asrycra 1996 r. B Ilekune cocrourcs XXX ceccuss MeXIyHapoHOTO
Te0JIOrMYECKOro KOHrpecca.

OTreuecTBeHHas reoJioTnYecKasi cayx6a Tpuxanl — B 1897, 1937 u 1984 rr.
opranu3oBbiBasia B Cankr-IlerepOypre u Mockse 3Ti MEXIYHAaPOAHBIE (DOPYMBL.
Vxe JaBHO crajio TpaguumMei nyO0JMKOBaTh K OUEpPEHBIM ceccusM MexXayHa-

POAHOI0 I'€0JIOr'MYECKOr0 KOHrpecca JOKJIaAbl M TE3UCH JOKJIAJ0B Ie0JIOTOB Ha-
1Ie¥ CTpaHH.

Kowmnret Poccuiickoit @efepaiinyl 10 IMe0JIOTUA ¥ UCIIOJb30BAHUIO HEAP, TPO-
JoJiKasl 9TA TPajULUK, NPUHSI pemenne omybsmkoBaTh K MIK-XXX resuch
JIOKJIa10B reosioroB PockoMHepa B 1ieJieBbIX HOMepax XypHasa «OTeuecTBeHHAS
TeOJIOTHS», YTO O00ECTEeYHuT AOCTYNIHOCTh 3THX MATEPHAJIOB INMPOKMM KpyraM
Te0JIOTMYECKON O00IIECTBEHHOCTH.

ITpemsoxennas OprkomureroM MI'K-XXX HayuyHas nporpamMMa CECCUM IIpH-
3BaHA NIPOJAEMOHCTPUPOBATH CBSI3b BCeX T'E€OJIOTHUECKUX HAYK M UX 3HAUEHME JIJIS
CYILIECTBOBAHUS W Pa3BUTHUS YE€JIOBEUECTBA.

IBe KJOUeBBIE TIPOOJIEMBl HAYYHOM NIPOrpaMMbl — «MUHEpPaJIbHBIE PECYPCH B
XXI Beke» u «['eoHaykm u reocpefa» — OOBEIUHIIOT BECh CIIEKTP TEMATHUKH
KOJIJIOKBUYMOB, CIIEIMAJIbHBIX CHUMIIO3UYMOB U CUMIIO3UYMOB, COCTaBJISIONIAX
XXX ceccnio MI'K. DtuM riiaBHBIM Npo0JiEMaM M NOCBSIIEHB! JOKJIAbl, TE3UCHI
KOTOPBIX IIyOJIMKYIOTCS B IByX HOMepax XypHasa. CocTaBUTe M ¥ peflaKIMOHHA S
I'pyIa LejeBbIX HOMEPOB XKy pHaJjia UICXOANJIM U3 CTPYKTY Pbl HAYUHOU IIPOTpaMMBI
MI'K-XXX u crpynnupoBajii TE€3HUCH JOKJAJ0B B COOTBETCTBHUM C TEMATHUKOU
CAMIIO3UYMOB CECCHH.

Tesucn AA0T J0CTATOYHO IIOJIHOC NMPEACTABJICHHME O HAIIPABJICHUYIX M1 JOCTUXE-
HUSX OTPACJIEBOM HAYKHM M OTIPEIesITIOT HallpaBieHus OyAYIIMX MCCIIE0BAHMIA.

[Mpubnmxaomuiicst pybex OBYX CTOJIETHH NMPU3BIBAET BCEX HAC, OLEHMB IIPO-
IILJI0E, TIOCMOTPETh B Oyjyllee ¥ IONBITATHCH IOHATh, ¢ YEM XK€ MOXET BOWTH
oteuecTBeHHas reosiorns B XXI Bek ¥ KaK1M OH CTaHET A/ BCEX HAC Y JIJIS JIIOJIEH,
IIOCBATUBIINX U NIOCBYILIAIOLIMX CBOIO AE€SITEbHOCTD IIO3HAHUIO 3eMJIN 1 €€ HeAp.

CocraBuTe M LEJIEBBIX HOMEPOB U PEAKOJIJIETHS XKy pHaJia NpeAIioaraioT mocsie
zaBepiieHns MI'K-XXX ony6smkoBaTh 0630pbl HauboJsiee aKTyaIbHBIX IPobJIEM
B IIEPUOANYECKUX U CIIELMUAJIbHBIX U3JaHUIX.

PepaknuonHas rpynna
CITELMATbHBIX BBIILYCKOB
«OreuecTBennas reoqoruns» — MI'K XXX

T'naanwi pedakmop B.I1.0psos
Cocmasumenu: A.V1.Kpusuos,
H.B.Munerenko, JI.B.Oranecan
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IHEPTETUYECKHUE H MUHEPAJIbHO-CHIPHLEBBIE
PECYPCbI B XXI BEKE

ENERGY AND MINERAL RESOURCES FOR THE 21ST
CENTURY

SHEPTETHUYECKHUE U MUHEPAJIBHO-CBIPBLEBBIE PECYPCHI
POCCHHU B XXI BEKE

B.I1.Opsoe (Pockomuenpa, Mockea, Poccus)

MunepanbHO-chipbeBas 6aza Poccmm — omHa W3 KpynDHEHIOINX B MUpE, BaXKHEHIIEe 3BECHO
CBIPHEBOTO MOTCHIMAJIA HaMmeH miaseTsl. OHA He TOIbKO 06eCIeunBaEeT BHY TPEHHHIE NOTPe0HOCTH
CTPaHbl B NOAABJISIOIIECM 60J'IIJIIII/IHCTBC BHUAOB MUHCPAJIBHOTO ChIpbd, HO 1 UMCCT 3HAUUTC/IBHBIC
SKCTOPTHEHIE BO3MOXHOCTH. B CBSI3H ¢ 3TMM pazBuTHe MUHEPATHHO-CHIPhEBOM 6assr Poccun B X XI
BEKE OIIPEAcadeT [I00aIbHEEC SKOHOMUUECKUE M EMOTPAMUECKHE TIPOLECCH, 4 TAKXKE MPOMBIII-
JIEHHO-TCXHOJIOTHYECKHE, SKOJOTHYECKHE M APYrHe o0IerIaHeTapHbe (hakTOpPHL.

3a mociegHME TMONBEKA TOTPEO/ICHWE MHOMMX BAXHEWIIMX BHAOB MHHEPATHLHOTO CHIPhSI
BO3pPOC/IO B 3—J5 pas, HO IIPU ITOM MPOTPECCUPYIOMIMME TEMITAMHA MPOAOIXANN yBEIMUUBATHCS
00BEMEL 3aITaCOB M PECYPCOB MOJIE3HBIX MCKOTIAEMBIX. DTH TEHACHIMH, XOTS M OyIyT HECKOIbKO
3aMEAJICHHBI, HO COXPAHATCd B mepeoil mosoBuHe XXI Beka, T.e. mo pyOexa QOCTYHHOro AJIs
HOCTATOUHO O0BEKTUBHBIX IPOTHO30B IIEPHOMA.

Poct nmorpe6.ieHust MEHEPAIBHOTO ChIpbsi (OCOGEHHQ €TI0 TOIIMBHO-3HEPIETHYECKMX COCTABJISI-
IOIMX) [AaXe IPH TepexoAe OO/IBIIMHCTBA CTPAH MUpPA K MOCTHHIYCTPUAIBHOM SKOHOMHKE GyaeT
00yC/IOB/IEH YHCJICHHOCTBIO HACENeHWMs 3eMaM, KOTopasd 3a mepseie aecatmieris XXI Beka
YBEIMUUTCA TIOUTH B 2 pasa, JocTurHyB noutu 10 mMumimapnos uenosek. [aBHBIE yCI0BUS
XU3HEOOECTICUECHNS ¥ PA3BATHS UMBUIM3AUMM TIPH 3TOM OCTAHYTCS TPEXHHE: MPOU3BOACTBO
AOCTATOUYHOTO KONIUUECTBA TOIIJIMBA U SHCPIruu, IpOAYKUI WU JIETKOH U HI/IH.ICBOI‘/i IOPOMBIILJICHHOCTH,
OBITOBOU TEXHHKH, PA3BUTHE CTPOMTETLHOM MHAYCTPUM M TPAHCIOPTHHIX CPeacTB. CAEen0BaTe b
HO, COXPAHMTCH ¥ JJaXe HECKOJIBKO YCHJIUTCS POJIb MUHEPAJIbHO-CHIPHEBOI 0a3bl — DHEPreTuye-
CKOM ¥ MATCPHAJIbHOM OCHOBBI 9KOHOMMKH.

C yuerom pocra Hacesnenus 3emn B npeacrosmue 30 JeT eXEeroqHslil IPUpocT NoTpe6aeHus
uedTyu cocrasur 1400—1500 mn. 1, yrag — 1500 mas. T, amomuEns — 9 mis. T, docdaTHOro
CHIpb — 2 MiH. T. 3HAUUTEIBHO YBEJUUMTCA POJb MPUPOTHOrO FOPIOUETO ra3a B KAUECTBE
OHEPTrOHOCHUTENS M ChIPbS IJI1 XMMHMYECKOHM npoMbinuieHHOCTH. Hdosns Poccum B o6mem pocre
MHHEPAJIbHO-CHIPhEBOTO MOTCHIMAIA MHUPA COCTABUT HE meHee 10—12 9.

IIpuMeHenne MPOrPEcCHBHBIX TEXHOJIOTHI MOXET HECKONBKO 3AMEITTh POCT MM COKPATUTH
NOTPEGHOCTH B TPAAMUMOHHBIX BHAAX MUHEDPANBEOTO CHIPhS U OJHOBPEMEHHO NMPUBECTH K pocty
HMCHONB30BAHMS WX HETpaanumoHHBIX BHAOB. OnHako, mo kpaisHeli mepe go 2015—2020 rr.,
TPYRHO OXHMAATh NPUHLUMIHATBHEIX M3MEHEHHH B CTPYKTYpe NMOTPeGICHNS MUHEPAIbHO-CHIPhE-
BEIX PECYpPCOB TIOA BJIMSAHUEM TEXHHKO-TEXHOJIOTHYECKUX (PAKTOPOB.

Paspurue MuHEpaTbHO-ChIPbEBOM 6a3bl Poccuu MOX BAMSAHWEM OOLIEMUPOBOH KOHBIOHKTYpHI
HOMAET IO MyTH LEJIEBOT0 HAPAIMBAHMS CHIPEBOTO MOTEHIMANA M KAUECTBEHHOTO €10 YJIYUINCHMS
€ yueToM MH(MPACTPYKTYpPhI X TEPPUTOPHAILHOTO PA3MELIECHHS TIPOM3BOJCTBEHHEIX CHJI CTPAHBL.

PagsuTue MUHEDPATBHO-CHIPBEBOH 0a3bl MOTPEOYET 3HAUNTETHHOTO PACIIMPEHHS TEOI0TOPA3BE-
AOYHBIX paboT B IIAaT(OPMEHHBIX 06nactsax u Ha menbde Poccuu.

Cocrosthue MuHEpaTHHO-CHIPhEBOM Ga3bl M TCHACHUMH €€ DA3BMTHS B 3HAUMTEIBHON Mepe
OIpPEAC/ISATCH MCIOJb30BAHUEM PECYPCOB NMPUOPUTETHHIX MOME3HBIX MCKOMAEMBIX — <«IHAECPOB»,
NOTPe6IeHHE KOTOPHIX HEM30EXKHO yBEAMUMBAETCS MPOMOPIMOHAIBHO POCTY HAPOAOHACENECHAS
u 61arococtosius obwectsa. Vcnonbaosanne pecypcoB STHX MOIE3HBIX HCKOMAEMbIX norpebyer
OKBHMBAJEHTHOTO HAPAIIMBAHMS 00BEMOB MCIIOIb30BAHMS COMPSIKEHHBIX MOIE3HBIX MCKOMAEMBIX
— «CaTesMTOB». Takas TEXHOMOTMUECKAS COMPSKEHHOCTh CTAHOBHUTCS OJHUM H3 (DAKTOPOB
OLCHKY TCHACHLMIA PAa3BUTHA M MCHOJIL30BAHUS MUHEPATHHO-CHPHEBOM Ga3bl CTPaH ¢ KPYITHBIM
¥ Pa3HOOOPA3HBIM MUHEPAILHO-CBIPHEBHIM KOMILIEKCOM, 4 TAKKE B IUIAHETAPHOM MaciuTade.

HO MEPE yCUIICHU I YKa3aHHBIX B APpyrux (baKTopOB YMEHbBIIUTCA WJIH OTIIAACT HCOGXOHI/IMOCTI)
3aMKHYTOI0 MHMHEDAJIbHO-CHIPhEBOTO OfecneucHus noTpeGHOCTed OTAETPHEIX CTpaH. B cBsizu ¢
oM XXI Bex MOXeT OHITh MEPHONOM IIy6OKOM MHTETPAINM CHIPHEBONO NOTEHIMAIA GOIbIIME-
CTBA CTpaH mupa. Baxmeimeid mpo6sieMoil I0ITOMY CTAHOBUTCA CO3NAHHE HAYYHBIX OCHOB W
NpaKTHUECKasi peayns3alys MEp M0 OLEHKE MOTEHIMANa Henp 3eMaM KAk IeT0CTHOTO pecypca
XU3HEOOECTICUEHNS.



POWER AND MINERAL RESOURCES OF RUSSIA IN XXI CENTURY

V.P.Orlov (Roscomnedra, Moscow, Russia)

The Russia’s mineral resources base (MRB) is one of the largest all over the world it is an
important component of the potential of the planet’s resources. Russia’s MRB not only satisfies
internal demands of the country in most of the mineral resources types, but also provides wide
export capabilities. So it is evident that the development of the Russia’s MRB in XXI century
will affect global economical and demographic processes and, also, industrial-technological,
ecological and other general planet’s factors. ,

Within last half of the century the consumption of most important types of mineral resources
has increased 3 to 5 times. This growth was accompanied by a progressing of the volumes of
mineral reserves and resources. These tendencies though at a somewhat lower rate, will persist
in the first half of XXI century, i.e., within a period accessible to a sufficiently objective forecast.

Even during the transition of most centuries to postindustrial economy, the increased
comsumption of mineral resources (especially its fuel and power components) will be controlled
by the population of the Earth. Within first decades of XXI century the population will increase
nearly 2 times, making up 10 milliards. Yet major requirements for the human’s survival and
development of civilization will be the same: production of sufficient quantity of fuel and power,
products manufactured by light and food industries, household equipment, development of
construction industry and transport units. Thus the role of MRB — power and material basis
of economy will persist and become stronger.

Taking into consideration the future growth of Earth’s population within nearest 30 years
one can expect that the annual increase in the oil consumption will make up 1400—1500 mln
tons, in coal — 1500 min tons, in aluninum — 9 miln tons, and in phosphate raw materials —
2 mln tons. The role of natural combustible gas as the power agent and raw material for the
chemical industry will substantially grow. A contribution of Russia to a total increase of the
world mineral potential will make up no less than 10—12 9. Application of advanced
technologies can somewhat slow down the growth or even reduce the consumption of traditional
types of mineral resources. Yet, at the same time this will give rise to the utilization of
nontraditional types. However, at least up to 2015—2020 one can hardly expect any crucial
changes in the structure of consumed mineral resources under the action of engineering and
technological factors.

The development of Russian MRB under the influence of the world conjuncture will follow
the objective strengthening of its resources base and its improving with due regard of the
infrastructure and terrestrial arrangement of the production forces. The development of mineral
resources base will call for a substantial expansion of geological exploxations in the platform
and shelf regions of Russia.

The status of mineral resources base and tendencies of its development will depend to a large
degree on the utilization of the top priority mineral resources — «leaders», whose consumption
necessarily follows the growth of population and public prosperity. The utilization of such
resources will call for equivalent increase in the utilization of associated resources — «satellites».
Such technological association has become one of the factors used in assessing the development
and utilization of a mineral resources base of a country with a large and diverse mineral resources
complex and also in the planet’s scale.

Along with the growth of above-mentioned and other factors the necessity for a closed-tupe
resources supply of particular countries will reduce or die away at all. The XXI century may
become a period of deep integration of mineral potentials of most world countries. So the creation
of scientific basics and practical implementation of methods for assessing the potential of the
Earth’s interior as a common resources for human’s survival will become a most urgent problem.



METAJVIOTEHUA MUPOBOIO OKEAHA

C.M.Anppees, U.C.I'pambepr, JI..AHukeesa, M.M.3azopuos, T.H.Crapuiiuna, C.I.KpacHos, A.B.YepHomopauxk,
A.b.Hosuxos, H.K.MBaHoB, I'.A.Yepkames (BHUMOKeaHIe010r1s Pockomuenpa, Cankr-IlerepOypr, Poccus)

B Poccun cocrasnena nepsast «MertaatoreHnueckas kapra Mupozgoro okeanas (1:10 000 000).
OpwuruHasbHAas T€0/I0r0-TeKTOHMYECKAs OCHOBA TO3BO/IAET C YYETOM CIIPECAMHIOBOM reOAMHAMHUKH
(OpMUPOBAHMS OKEAHWUECKOTO AHA OCYMECTBUTH XPOHO-CTPYKTYPHO-(POPMALHMOHHBINA MOIXON K
aHa/Iu3y 3aKOHOMECPHOCTEW PACIPOCTPAHEHUS KEIC30-MAaPTaHIEBhiX KOHKpPEIHi, KO6aIbTOHOC-
HBIX KOpPOK, IJyGOKOBONHBIX IOJMMETA/LTHYECKUX CYJAbGUIOB, PYIOHOCHBIX HJIOB M PACCOJIOB,
METa/UIOHOCHBIX 0cankoB u (hocopuros. O6pazoBanue OKeaHa PpaCCMOTPEHO B ACIIEKTE HAMPAB-
JIECHHOTO Pa3BUTHS, COCTOSMICTO B YEPEAOBAHMM CIIPEAMHIOBHIX M HECIPEAUHTOBHIX CTamdid,
TIOCTCHICHHOMN JIOKAIM3AUMH CIPEAMHIOBEIX AeOpPMALHil BAOIb MUHMMAIBHOTO UKC/IA THBEPIeH-
THBIX 30H. BBIIENSIOTCS MBa KPYMHBIX MEralyKIa, KOTOPHIE MAPaLIETN3yIOTCS ¢ KMMMEPUHCKOM
H JapaMHUACKOH (pa3aMu TEKTOreHe3a Ha Cylue.

OxeaHckuii pynOTeHE3 NPENCTaBICH ABYyMs COOGMIECTBAMM DYNHBIX O0PA30BAHMIA: aPEanbHO
pacnpocTpaHeHHBIMU OKcuaHbIME Fe—Mn n amHeiHO-ynopagoueHHbIME CyIb(OUHBIME, BKJIIO-
varomumu Fe, Cu, Zn u, pexe, Pb. Fe-Mn o6pasoBanns — yHNKaIbHOE TEOJOrHYECKOE BJICHHC,
AHAJIOrOB HA KOHTHHEHTE HE MMCIOMIEE KaK IO COCTAaBY, TaK M mo Macurraby mpossicHusa. B
coobmiectse Fe-Mn 06pa3oBanmii BHIEIIIOTCS MIECTh TEOXMMHMYECKHX THIIOB.

Cynbdunnpie pyasl cONOCTaBISIOTCS ¢ KOTYCAAHHBIMEI 00pa30BAHMIME Cyir. OHM CBA3AHBI C
TMAPOTEPMAJIbHON [SSITE/TbHOCTIO HA JUBEPIeHTHBIX M KOHBEPreHTHBbIX rpanunax. PopMannoH-
HBIE OCOOEHHOCTH DY ONPEAC/ISIOTCS TCONMHAMEMKOMN CITPEIMHATOBOTO IIPOLECCA ¥ TEOIOrMYECKUMHE
YCJIOBUSIMU OTJIOXEHUS. Boinensrorcs tpu pyansie dopmanuu: Cu-Zn 30710TOHOCHAS, Tpeobia-
maromas B Arnantuke, Zn-Cu cepeGposocHas, otMeueHHas B THXOM OKeaHe, M MOJAMMETA/IH-
4YecKas — B TPAH3UTAIAX.

Tpu TMNa 30HATBHOCTH ONPENEJSIOT OCHOBHBIE YEPThi META/LIOTEHHH OKEAHA: [e0IOr0-TEKTO-
HHYECKas (PCOMMHAMUKA, BO3PACT U CTPYKTYpA IHA) ; BEPTUKAIbHAS FEOXMMUUECKAS, KOHTPOJIH-
pyemas (pU3HKO-XMMHUECKMMH OCOGCHHOCTSIMM BOTHOM TOJIIM; IIMPOTHAS, KJIAMATHYECKAS,
pETyIMpyIomas COOTHOMEHHE JHIOTCHHOIO M 3K30T¢HHOIO BKJIAJA.

METALLOGENY OF THE WORLD OCEAN

S.I.Andreev, 1.S.Gramberg, L.I.Anikeeva, M.M.Zadornov, G.N.Staritsina, S.G.Krasnov, A.B.Chernomordik,
A.B.Novikov, N.K.Ivanov, G.A.Cherkashev (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

In Russia the first «Metallogenic Map of the World Ocean» (1:10,000,000) has been compiled.
The original geotectonic basis allows, with regard for the spreading geodynamics of the ocean
floor formation, chrono-structural-formational approach to the analysis of the distribution
relationships of ferromanganese nodules, cobalt-bearing crusts, deecp-sea polymetallic sulphides,
ore-bearing oozes and brines, metalliferous sediments and phosphorites. The ocean formation
is considered in the aspect of directed evolution consisted in alternation of spreading and
nonspreading deformations along the minimum amount of divergent zones. Two maior
megacycles are singled out. They are parallelised with Kimmerian and Laramian phases of
tectogenesis on land. _

Oceanic ore-genesis is presented by two associations of ore formations: 1) areally occuring
Fe—Mn oxides and 2) linearly-aranged sulphides, including Fe, Cu, Zn and less frequently
Pb. Ferromanganese formations are a unique geological phenomenon having no analogs on the
continents in both composition and scale of manifestation. In the Fe—Mn assotiation six
geochemical types are defined.

Sulphide ores are compared with pyrites formations on land. They are connected with
hydrothermal activity at divergent and convergent boundaries. Ore formational features are
determined by geodynamics of a spreading process and geological conditions of deposition. Three
ore formations are distinguished: Cu-Zn gold-bear-deposition. Three ore formations are
distinguished: Cu-Zn gold-bearing prevailing in the Atlantic, Zn-Cu silver-bearing observed in
the Pacific Ocean and polymetallic — in transitals.

Three types of zonality define the main features of the oceanic metallogeny: geologo-tectonic
(geodynamics, age and structure of the ocean floor); vertical geochemical, controlled by
physico-chemical properties of the water column; latitudinal, climatic, regulating the correlation
of endogenic and exogenic supplies.



PYIIOHOCHBIE 1 HE®TETA3OHOCHBIE CTPYKTYPbI CEBEPHOU |
EBPA3MM B CUCTEME IJTIYBMHHBIX HEOJHOPOAHOCTEN
TEKTOHOC®EPDBI

B.A.Amantos (BCET'EUM Pockomuenpa, Caukt-ITetep6ypr, Poccus)

Hcnonp30Banue MPUHIAIOB ACTPOreOAMHAMWYECCKOM KOHUCIIMK ILIAHETOrEHE3a B COUCTAHUM C
aHAIN30M TAJE0TCOIOTHYECKNX B IIyOHHHBIX Teodu3nueckux (hakTopoB MO3BOJISICT COBEPIIEHCTBO-
BATh 0GA30BHIE TIOOXEHNS [IyOMHHON MeTauIoreHnn. Bee 3HAUMMEBIE PYIOr€HHBIE CUCTEMBI (PYIHBIC
paiiOHBI, Y3/bl M KPYITHBIE MECTOPOXKAECHUS) JOKAIM30BAHB HA YYaCTKaX aHOMAJbHOM JMTOCHEPDI
THIIA «TOPSUMX TOUEK» WM «IIPO3PAUHBIX 30H» C YCHJIECHHBIM KOPO-MAaHTHMIHBIM TEILIOMAccomepe-
HOCOM, B MECTaX COBMEILECHNST M B3aUMOICUCTBIS HAMIOPIAKOBBIX CKBO3HBIX CKPBITHIX IMHEAMEHTOB,
30H KAYECTBEHHOTO N3MEHEHHS PA3HOITy GMHHOM TeKTOHOCHEPDI, ¥ PUHI-CTPYKTYP, 00YCIOBIEHHBIX
TEIUIOMACCOTIOTOKOM  acTeHocdepr-ManTud. Kpynueimme HedTerasoHOCHBIE CTPYKTYpPBI TakKKe
IPAYPOYEHB K TIYOMHHEIM K/IMHOPA3IBHMIOBEIM («PU(THHIOBHIM») 30HAM B 6J0Kax BBICOKOIO
CTOSHHS rpaHyMT-0a3UTOBOrO c10ost Macuyeckoi kopsl. Hapacranue HehTera30HOCHOCTH B KPUTH-
vecknx mmporax (40—45° m 70—72° c.au.) Ha pyOexax apKTHUECKOTO M Cy0IKBAaTOPUATHHOIO
CErMEHTOB OTPAXAET CBS3b C 30HAMHM HAMOO/IbIIMX HATIPSKEHUIA TUTyOMHHOTO CXKATHS-PACTSKCHHS
Ha IEPENOMHBIX CTAAUIX OOIMIETIAHETAPHBIX UUKJIOB.

My BTHMETAIBHEE PYAHbIE MPOBMHUXK Fe00OKOB C Pa3yIUIOTHEHHOW BEPXHEH MaHTHEN
KOHTPACTHPYIOT € XaJbKO-CUAEPOMUIBHBIMU POBMHLUKSIMH T¢00I0KOB ¢ MAHTHEW MOBBIIEHHON
mnorsoctd Fe, Ni, Co, Cr, Cu, Au (Hg, Li). Ilonoxesue crpaBeaauBO M Ui INONBHIKHBIX
obaacreit, u a1a dhaHepo30UcKuX mIaTdopM.

Jan mepeyeHs Ty OMBHBIX (PAKTOPOB PEIMOHAIBHBIX, O0ECIEUNBLINX HANOOMBITYIO PYAOHOCHOCTD
B TIOABIDKHBEIX CHCTEMAX Pa3HBIX THIOB: a) C BHICOKOAKTWBHOM Pa30rperoil acreHocdepoit (CMCTeMBbI
OrpaHMYEHMS KPATOHOB), 0) C PA3BUTHIM IPAHATHO-METAMOP(HUIECKIM CJIOEM M TEILIOMACCONEPEHO-
COM KOPHI-MAHTUH APEANHHOTO M JIMHCHHOTO THITOB (MO3aMYHO-TVIBIOOBEIE ACTCHOrEHATN M perMare-
HA/IM TEOCHHK/IMHAJIBHO-OPOTCHHOIO PANa).

CyMMHpPOBAHBI PA3/INUMS TEKTOHOCGHEPE M MUHEPATCHUM IOJBVKHBIX CHCTEM U BYJKAHWYC-
CKHX IIOSICOB 30H «KPHTHUECKMX MEPUIUAHOBY», 0y(PEPHHIX CHCTEM M CTPYKTYP THXO0OKEaHCKOro
CErMcCHTA.

ORE-BEARING AND OIL-GAS-BEARING STRUCTURES OF THE NORTH
EURASIA IN THE SYSTEM OF DEEP NON-UNIFORMITIES OF
TECTONOSPHERE

V.A.Amantov (VSEGEI, Roscomnedra, St.Petersburg, Russia)

The use of principles of astrogeodynamic conception of planetogenesis together with analysis of
paleogeological and deep geophysical factors allows to improve basic principles of deep
metallogeny. All significant ore-bearing systems (ore regions, zones and large deposits) are
localized in parts of anomalous lithosphere of type of «hot points» or «transparent zones» with
high crust-mantle heatmasstransfer in places of matching and interaction of through concealed
lineaments, zones of qualitative change of tectonosphere of different depth and ring-structures,
caused by heatmasstransfer of astenosphere and mantle. Largest oil-gas bearing structures are
also confined to deep clinorifting («rifting») zones in blocks of high standing of granulite-basite
layer of mafic crust. The increase of presence of oil and gas in «critical latitudes» (40—45 and
70—72 North) at lines of arctic and equatorial segments shows the connection with the zones
of the greatest stresses of deep compession-extension on turning stages of general planetary
cycles.
yMultimetal ore provinces of geoblocks with little dense upper mantle contrast with chalco-
siderophile provinces of geoblocks with mantle of increased dense Fe, Ni, Co, Cr, Cu Au (Hg, Li).
Tt is true for mobile areas of all types and for Phanerozoic platforms. There is given a list of deep
factors which ensured presence of ore in regional different types of mobile systems: a) with high
active warmed up astenosphere (systems of limitation of cratons), b) with developed granite-
metamorphic layer and crustmantle heatmasstransfer of areal and linear types (mosaic — block
asthenogenes and regmagenes of geosyclinal — orogenic series.
The differences of tectonosphere and minerageny of mobile systems and volcanic belts of
«critical longitudes» have in buffer systems and structures of Pacific segment been summarized.



PECYPCHI YIJIEM POCCUM U IIPOBJIEMbBI UX 3OOEKTUBHOIO
MCIIOJIb30BAHUA

B.C.Beixanopos, b.B.Cmupnos, O.E.®aitnos (BHUI'PUyroas Pockomuenpa, Pocros-ua-dony, Poccus)

Teppuropus Poccum 061agaer MOMIHEIM DPECYPCHBIM TIOTEHIMAIOM YIJICH, COCTABJISIOUMM Ha
1.01.93 r. 5652,4 mapn. T, win 34 9, oOuIEMUPOBHIX pecypcoBR yrnmei. B menoMm B Poccuu
TIOATOTOBJICH 3HAYMTENbHBIA DE3EPB 3aMacoB YIS, MPH HPOMBIILICHHOM OCBOEHMHM KOTOPOIO
BO3MOXHO yBEJIMUYECHUE CYHNIECTBYIOIIETO YPOBHS N00kym B 2—3 pasa.

Yewmmsa cnenuanncros BHUTPUyrons HanpaBieHH HA CO3MAHWE dBTOMATU3MPOBAHHBIX CHC-
TEM YNPABJICHHUS BOCIPOH3BOACTBOM M DPA3BUTHEM YTOJBHOM CHIPHEBOM 0a3bl, OIEPATUBHOTO
YTIPABJIECHHA TECOJIOrOpa3BENOYHBIMU IIPOIECCAMM, reoJornueckoe obecneuenme dpdexTuBHON
yrnezloﬁm!m H UCIIOJIb30BAHUSA yI‘JICﬁ. HepBaSI W3 HA3BAHHBIX CHUCTCM HCXOOUT M3 OTPUHLOUTIA
ofecrieueHnst HEOOXOMMMBIX U AOCTATOYHBIX MPONOPIMI B CTPYKTYPE PECYPCHOTO MOTCHIMAJA
yraei. OHa MCHOMB3yeTcd ¢ LEeAbI0 MPUHATHS PEMICHUH 0 HeOOXOMMMBIX TEMIIAaX HApPaIIHBAHUS
pecypcoB (3amacoB) ymis ¥ BHIOOpa 0OBEKTOB /IS MEPBOOUYEPENHON MOCTAHOBKHM TE0JI0TOpa3Be-
nouHBIX pabor. CrucreMa omepaTHBHOTO YNpPABIEHHS IMPOLECCOM ITIOMCKOB ¥ PA3BEIKN MCXOAUT U3
MPUHLOMOA JAOBEACHMS 3aIacoB YIVIEH 70 HEOOXOOMMOM M NOCTATOUHOM CTENEHH M3yUEHHOCTH,
OTBEYalOmed TPeOOBAHMSIM HOPMATUBHO-TIPABOBBIX JOKYMEHTOB MM KOHKPETHOTO 3aKa3UMKa
(moTpebuTenT) M COOEPXUT OJIOKM dBTOMATH3UPOBAHHOIO MHOTO(AKTOPHOIO IPOTHO3MPOBAHMS
NapaMeTpoB YITIEHOCHOCTH, OIEPaTUBHOM 00paboTkM wHGpOpMALMM, IOIYYaeMOH B IpOIecce
IIOMCKOB M Pa3BEAKH, C AOBEACHUEM €€ A0 TPeOyeMOro ypoBHS AOCTOBEPHOCTH.

C menpro MOBBHIIEHUS KOHOMUUECKOH 3(D(PEKTUBHOCTH (DYHKIMOHMPOBAHUSI YTOJBHOM IPO-
MBIIIVIEHHOCTA HCCACAYIOTCS p33H006p83HI)I€ BOIIPOCHI HETPAAMUMOHHBIX HaHpaBJICHI/Iﬁ HUCII0Ib-
30BaHUS YIJIS Y COMYTCTBYIOIMX €MY IOJIE3HBIX MCKOIAEMEIX.

COAL RESOURCES OF RUSSIA AND PROBLEMS OF THEIR EFFECTIVE
UTILIZATION

V.S.Bykadorov, B.V.Smirnov, O.E.Faidov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The territory of Russia possesses mighty resource potential of coals that makes on the 01.01.93
5652.4 bln of tons or 34 %, of whole world coal resources. As a whole, in Russia substantial
reserves of coal resources have been prepared, industrial assimilation of which can increase
existing level of extraction 2—3 times.

‘Now the efforts of the experts of VNIGRIugol are directed to the creation of automatised
systems of control of geologic-prospecting processes, to the geological provision of effective coal
extraction and utilisation. The first of the systems mentioned proceeds from the principle of
provision of necessary and sufficient proportions in the structure of coal resource potential. It
is used with purpose of making decisions on the necessary rate of increase of coal resources and
object selection for first and foremost establishment of geologic-prospecting works. The system
of operative management of the process of search and prospecting proceeds from the principle
of bringing coal resources to the necessary and sufficient extent of investigation meeting the
requirements of normal-legal documents or specific customer (consumer) and contains the blocks
of an authomatised multifactor forecasting of coal content, of an operative processing of the
information acquired in the process of search and prospecting with adjusting it to required level
of reliability.

With purpose of increase of an economical effectiveness of functioning of coal industry, various
questions of untraditional directions of utilisation of coal and associated minerals are
investigated.



MUHEPATEHUA MECTOPOXKIEHUN HEMETAJTUYECKUX
HOJIE3HBIX UCKOITAEMBIX

H.H.Benepuukos, E.M.Akcenos, H.B.Banuros, A.C.®unbko (IIHUUreonnepyn Pockomuenpa, Kasans, Poccus)

O0pa3oBaHue MECTOPOXACHUI HEMETAJUTMUECKHMX TTOJIE3HBIX MCKOMAEMBIX 00JIee NEeTEPMUHMPOBAHO,
4EM META/UIOB B CBA3W C PA3BUTUCM BMCIIAKOIINX CTPYKTYPHO-BCUICCTBCHHBIX KOMILICKCOB, BbIJIC—
JICHHE TEOJIOTUYECKUX M PYIHBIX hopManmii IBASETCS BEAYIIMM B MUHEPATCHUYECKUX TIOCTPOCHHUSX,
Hameuarorca mapareHe3uCs MECTOPOXKIACHHUI HEMETA/LIOB, META/LIOB U Hedru. Bo MHOIMX mpoBuH-
OMSIX MHpA OTMEYAETCd COHAXOXICHUE CTPATH(MOPMHBIX MECTOPOXICHHHA METH M IIEJIOUHBIX
ampubon-acOecToB. B HeTEra30HOCHHX 30HAX HOACOEBHIX OTJIOXECHHM NpPH HAJIWYMH B pa3pese
MOILHBIX IJIACTOB KAJMHHBIX COJICH YTICBOXOPORAHBIE CKOILICHHS MPEICTABICHBI XUAKOM (ha30i, mpu
WX OTCYTCTBMM — Ta30BOM. UeM BHIIIE yPOBEHb OPraHM3ALMU TeOJIOTHUECKON0 MPOCTPAHCTBA, TEM
MEHBIIE 3aKOHOMEPHOCTEH , OIPEACJISIONINX ACCOUAINNA MECTOpoXaAcHMIH. Ha ypoBHE reo/iormuecKom
(hopManmy pemaonyo poab UTPACT BEMIECTBEHHBIN (akTOp NP HAJTMYMK CTPYKTYPHBIX, TCHETH-
YECKVIX M TEOOMHAMWYECKUX CBI3EH MEXTY MECTOPOXACHUSIMH. [[J19 reosornyeckoro KOMILICKCA
BEIYIUAMH SIBJISIOTCS CTPYKTYPHBIA KOHTPO/Ib, @ TAKXE TeHETUYECKHE M FeOOQMHAMHYECKHE 006CTa-
HOBKH. [I19 CKJIaquaToil 30HBI OMPEHE/ISIOMCH SIBISICTCS TCHETHYCCKAS CHUCTeMa (MCTOYHHK, MEXa-
HU3M pynooOpaszopanus). s CKIaguaTOM CHCTEMBI YCTOWUYMBBIME OCTAOTCH TEOMMHAMHYECKUE
CBSI3H.

JIis cxylagqyaTeix CUCTEM BaXKHYIO MUHEPAreHMYECKY0 POJIb HTpacT Hamure )parMEHTOB 3€MHOMN
KOpBl TPEOIIECTBYIOMMX TEOJOTHUCCKUX 3TamoB, a IId IUIAaTGOPMEHHOIO 4Yexjaa — XapakTep
dbysnamenTa. MaciuTabnl ¥ KauecTBEHHbIE TAPaMETPHl MECTOPOXIACHMI ONPENe/ISIOTCS pa3MepaMu
1 pazMenicHreM (COMTIKEHUEM) OKEAHMUYECKUX (OPHOMUTE) U KOHTHHEHTAJIBHEIX (MAKPOKOHTHHEH-
TBI) O0KOB. DTH (PparMEHTH 3€MHOM KOPH PACCMATPUBAIOTCH KAK MCTOUHMKM TEX WIM HHBIX
pynoo0pasyromux KOMIOHEHTOB,

I'e0/10TO-TIPOMBIILICHHBIE THUTIBI MECTOPOXKICHUH TOJE3HBIX UCKOMAEMBIX ONMPEACICHHBIX BUIOB
waM BUga (B yacTHOCTH, acOecTa, KBapua) o6pasyroT TOMOJIOTHUECKHU PIO, MMOCTPOECHHBIA HA
OMHOM M3 BEOYMIWX INPU3HAKOB (CTPYKTYPHOM, TCHETMUYECKOM), IKCTPANOASLUA KOTOPOrO B
AHAJOTMYHOM TeOfMHAMMYECKON OOCTAHOBKE NO3BOJSET IPOTHOZHUPOBATH MECTOPOXICHHI B
HOBBIX (MHBIX) T'€OJIOTMUECKHUX (popMaLudx.

MINERAGENY OF NONMETALLICS DEPOSITS

N.N.Vedernikov, E.M.Aksenov, N.B.Valitov, A.S.Filko (TsNIIgeolnerud, Roscomnedra, Kazan’, Russia)

Formation of nonmetallic deposits is more determinated than of metals because of development
of host structural — fabric complexes. Distinguishing of geological and ore formation is the
leading aspect in mineragenic structures. So, parageneses of nonmetallics, metal and oil deposits
are observed. Many world provinces are marked by copresence of stratiform copper deposits and
alkaline amphibole — asbestos. In oil — gas-bearing zones in undersalf deposits is the following:
it potassic salts are present in the section of thick beds, hydrocarbon accumulation are presented
by liquid phase. If they are absent — than by gas phase. The higher the level of geological
space organization, the less the number of regularities defining deposits associations. At the
level of geological formation the main role belongs to fabric factor in the presence of structural,
genetic and geodynamic links between deposits. For geological complex the structural control is
the leading one, as well as genetic and geodynamic environments. Genetic system (source, ore
formation mechanism) is the determining for fold zone. Geodynamic links retain for fold system.

For fold systems an important mineragenic role belongs to the presence of Earth crust
fragments of preceding geological stages and for platform cover — basement character. The
range and quality parameters of deposits are defined by the size and location (convergence) of
oceanic (ophiolite) and continental (microcontinents) blocks. These fragments of Earth crust
are considered as the source of different oreforming components.

Geological — industrial variants of mineral deposits of certain types or type (namely asbestos,
quartz) form a homologous series based on one of the main criteria (structural, genetic),
extrapolation of which in analogous geodynamic environment allows to predict deposits in new
(other) geological formations.



APKTUYECKUH OCANOYHBIN CYMEPBACCENH —
HE®TETA30BbIU PE3EPB 3EMJIU OJIs1 TPETBETO ThICAYEJIETUA

U.C.Tpambepr, 10.E.Iorpe6uukuii, O.U.Cynpynenxko, M.K.Kocbko, J.B.Jlagypkun (BHMHWokeanreonorus
Pockomuenpa, Cauxr-IlerepOypr, Poccus)

ApPKTHUECKUH 0CAZOUHBIN CyrnepOacceiiH 0OXBATHBAET BCIO CEAMMEHTALMOHHYKO cucremy Cesep-
HOIo .H@HOBI/ITOI‘O OKE€aHa. Han6onbmaﬂ MOIIHOCTDh OCAAOYHOI'O BBINIOJTHCHHS XAaPAKTCpHA4 /1
meAb(POBEIX OCANOUHBIX 0ACCEHHOB M CBA3aHHBIX ¢ HUMH O0sactel riy6okoro nporubanus. 3oHam
HauOOJIBIIEH MOIIHOCTH OCAOYHOTO YEXJIA COOTBETCTBYET CUCTEMA COMPSIKEHHBIX HedTerazonoc-
HBIX OacceitnoB., B ocagouHbix GacceiiHax riyOOKOBONHOM YACTH OKEdHA MOIIHOCTh OCAJ0YHOrO
yexJia CocTaBiager 3—J5 KM, B OTACIBHBIX BIAAMHAX mocturaer 6—S8 km.

Ha npumepe ApkTiueckoit OKpanHbl EBpasuu yCTaHABIMBAETCA, UTO OCOOEHHOCTH OKPAMHHO-KOHTH-
HEHTAIBHBIX OCAOYHBIX 0ACCEMHOB KOPPEMPYIOTCS C TUIOM CTPOCHHMS MPIIEXKALIEH 001aCTH OKeaH -
UYECKOIO S7Ipa — CIPETMHNoBOro B Eppasuiickom 6acceiiHe, MO3AUUHOTO 0JIOKOBOTO C MIEPEXOMHOM KOPOi
B LlenTpanbHo-ApKTHYECKOM 00/1aCTH MOTHATUH M OKEaHIMUYECKOrO-Cy OOKEAHUUECKOTO, BO3MOXKHO CIIpe-
JMHTOBOTO THMA, B KanamckoM Gacceiine. :

YcTanaBaMBaETCS CAEAYOLIMIA DS CONPSKEHHBIX CETMMEHTALMOHHBIX 0aCCEMHOB: TTyOOKOBOIHBIE
(okeaHnyeckue) , Ieab(HOBO-rIyOOKOBOIHLIE, BHY TPUILEIL(DOBELIE, TPUOPEXHO-IIENL(OBLIE U BHYT-
puKoHTHHEHTAIbHBIE. Ha 3anmane AprTHUECKOM KOHTMHEHTAIBHON OKpauHbl EBpasun (bapeHieso u
Kapckoe mops) B pyHnamenTe 6acceifHOB IMPOKO PA3BUTHI APEBHUE IIAT(POPMBI, JITHUITATICO30UCKHE
IUIUTH U CPEOHENAJC030MCKME W paHHeMe3o3okickue tadporeds. Ha Bocroke (Mops JlanmreBbix,
Bocrouno-Cubupckoe 1 HyKOTCKOE) HApsAAy C SMANAIEO30MCKMMH 3aMETHO PACTIPOCTPAHEHbI SMIM-
ME3030MCKHUE IUTATHl, & PUPTOTCHE3 MPOSBJICH B MO3MHEM MEJTY.

Cdopmyauporannoe B 1983 1. mpencrapieHue 0 ToM, uT0 APKTHUYECKAS CEOUMEHTALMOHHAS
cucrema npeacrasiager coboit HedrerazonocHbii cynepbaccein (M.C.I'pambepr u ap.) B nocaen-
Hee JECATUJIETHE TIOIyUmI0 YOEIUTENbHOE MOATBEPXIACHUE OTKPHITHEM CYMEPTUTAHTCKUX Taso-
KOHJCHCATHBIX MecTopoxacHuil: [llrokmanosckoe, Pycanosckoe m Jlenunrpanckoe. OcBocHue
HedTerazoBpix pecypcoB ApKTHUECKOTO cyrnepbacceiiHa Tobko HaunHaercd. Ocamounsie 6accei-
Hbl CeBeproro JleqoBUTOr0 OKeaHa COACPXKAT IIABHYIO UacTh HE(MTEra30BBIX PECYPCOB ILIAHETHI.

THE ARCTIC SEDIMENTARY SUPERBASIN — HYDROCARBON
RESERVE AFTER 2000

I.S.Gramberg, Yu.Ye.Pogrebitsky, O.I.Suprunenko, M.K.Kos'ko, D.V.Lazurkin (VNIIokeangeologia, Roscomnedra,
St.Petersburg, Russia)

The Arctic sedimentary superbasin embraces all of the Arctic Ocean sedimentation system. The largest
thickness of the sedimentary filling is characteristic for shelf sedimentary basins and areas of deep
subsidence associated with them. The zones of the largest thickness of sedimentary cover correspond to
the system of conjugated oil and gas basins. In the sedimentary basins of the deep-sea part of the ocean
the sedimentary cover thickness accounts for 3—3 km, in some depressions it reaches 6—8 km.

It has been determined with Arctic margin of Eurasia that the characteristic features of the
marginal-continental sedimentary basins are correlated with the structural type of the adjacent area
of the oceanic nucleus — spreading one in the Eurasian basin, mozaic block one with a transitional
crust in the Central Arctic zone of rises and oceanic / suboceanic, possibly of the spreading type in
the Canadian basin.

The following sequence of the conjugated sedimentation basin has been established: deep-sea
(oceanic), shelf-deep-sea, intrashelf, coastal-shelf and intracontinental ones. On the west of the
Arctic continental margin of Eurasia (the Barents and the Kara Seas) the ancient platforms,
epipaleozoic plates and Middle Paleozoic and Early Mesozoic taphrogens are widely developed
in the basement of the basins. On the east (the Laptev, the East-Siberian and the Chukchee
Seas) the epimesozoic plates are widespread along with epipaleozoic cnes, and rifting was
expressed in the Late Cretaceous.

The concept that Arctic sedimentation system represents oil and gas superbasin formulated in
1983 (L.S.Gramberg et al.) has recently received the convincing support by the discovery of the
supergiant gas condensate Stockman, Rusanovskoye and Leningradskoye fields. The development
of the oil and gas resources of the Arctic superbasin is only at the very beginning. The sedimentary
basins of the Arctic ocean contain the major part of the hydrocarbon resources of the planet.



TEOBJIOKOBAA NEJIUMOCTD JIMTOCOEPHI U EE
MUHEPATEHUYECKOE 3HAYEHUE

JI.C.I'aneuxuit (I'eonpordos, Yxpauua), JL.M.Kpacusiit (BCETEU Pockomuenpa, Caukr-Tletep6ypr, Poccus)

Ha npumepe Bocrounoit Azuu (1967 r.) u Bocrouno-Esponeiickoit maargopmsr (1990 r.) 6wuia
pa3paboraHa Teopus re00JI0KOBOM MENMMOCTH JHTOC(HEPE, OXBATHBAIOIIAS €€ B II00AJIHHOM
Macirrabe.

Teo610k GBI OmpenesnieH Kak KPyOHAS DETMOHATbHAS CTPYKTypa IUIOMANBIO OT COTEH A0
HECKOJIBKHX MILIKOHOB KBAaZPATHHIX KMJIOMETPOB, 06/1aa10M1as XapaKTEPHBIMA YEPTAMK JIHTO-
reHe3a, marMarmsma u muHeparenuu, OT cocefHMX reo6JOKOB OH OTJIMYAETCS aBTOHOMHBIM
pasBUTMEM, UTO BHIPAKEHO TAKXKE B TJIyOMHHOM CTPOEHHMH, MPOSBICHHN (PU3UKO-XUMUUECCKUX W
TEONUHAMUUECKUX IPOIECCOB.

Bo Bcex reHepanbHBIX CyNepCTPyKTypax 3eMiii Mo TIOBEPXHOCTHBIM, ITyOMHHBIM M MUHEpATCHHYE-
CKMM XapaKTCPUCTHMKaM Boyiessiiorcs: A. Ha konruHenTax — reo0i0KM — KPaTOHHBIE C MOITHOH
(60—35 kM )smrocdepoit # KopHIMH, yxoadmumMu Ha 6onpume (cebime 400 kM) rIy6HHb; MO3AUUHEIE
CKJIANYATO-T/IFI00BOTO THTIA M AP. B. B MEpexOmHBIX OT KOHTMHEHTA K OKEAHY TPAH3HTAIIX C
KOHTPACTHBIMHU TIEPEHagaMi MOLIHOCTA CyOKOHTUHEHTAILHOM | CyGoKeaHnueckoit Kopbl. B. B okeanax
C YTOHEHHOU KOPOH.

I'eo6si0kOBast Teopus, OCHOBAHHAS HA TPUUMHHOM CBS3W, TMPHBENMICH K TETEPOTEHHOCTH
Jqutocdepsl pasHOro paHra, Hambosee yoauHo OOBACHAET HEPABHOMEPHOCTb Pa3MeElleHHs Ha
3eMJjie MUHEpareHMUeCKux TMPOBHHIMIA, 00JACTER M MECTOPOXACHHI-TUTaHTOB.

Tak, A9 KpaTOHHBIX Te00J0KOB BocTouHO-EBpONEHCKOi maarthopMbl XapaKTepHa KOHLEHTPALIUSI
KPYTHERIIMX MECTOPOXACHUH Xene3a, And FOxHo-AppHKaHCKOro — MHPOBOTO KJIACCA MECTOPOXK/E-
HHS XpOMa, TDIATHHOMIOB, TUTAHA, 30JI0T4, YPaHa, aaMasos, 1us MosamMOukcko-Magarackapckoro —
Oepwuiys, UTHS,, HUOOWS, TaHTand. VI3 MO3aMUHBIX CKJIANYATO-IIBIOOBBIX TEOOMOKOB MO PyIHOMY
MOTEeHIALY Bhiesercs reo0aok Auugsr ¢ Gorareimmmu MecTopoxaerusvu ¢ocdopa U BaHamus, a
TAKXe BOTHpAMa W JPYTHX METAJLIOB.

B nmosmroHanbHeIX reoliokax A3maTcko-TUXOOKEAKCKOTO TPAHIMTAAS BCE BO3PACTAIOUIYIO
POJIb UI'PAIOT MECTOPOXICHUS MEAH, HUKE/IS, XpoMa, MOJUMETAUTMUECKHX PYH, cepedpa, 300Ta,
a Takxe HedTH U rasa.

Oco60 3HAUMTETHHBI MUHEPATCHMUECKAN TIOTEHIIAAT MMEIOT Te00/IOKH CI0XKHONO MHOIOSPYCHOTO
cTpocHud, (opMUpyIOIHecT B OOCTAHOBKE TCOXMMMUECKHM CIELHMAIM3UPOBAHHBIX M MPOHHIAEMbIX
00J1acTeil KOpbl ¥ MAHTHH,

GEOBLOCK DIVISIBILITY OF THE LITHOSPHERE AND ITS
MINERAGENIC IMPORTANCE

L.S.Galetsky (Geoprognoz, Ukraine), L.I.Krasny (VSEGEI, Roscomnedra, St.Petersburg, Russia)

A theory of geoblock divisibility of the lithosphere on the giobal scale has been developed for Asia
(1967) and East European Platform (1990).

The geoblock has been defined as a large regional structure from hundreds to several millions
of square kilometers characterized by lithogenesis, magmatism and minerageny. It differs from
adjacent geoblocks in autonomous development also expressed in deep structure, shows of
physical, chemical and geodynamic processes.

In all genezal superstructures of the Earth following blocks are distinguished from surface,
deep and mineragenic characteristics: a, on continents — cratonal geoblocks with thick (60 to
35 km) lithosphere and roots receding into considerable depths (more than 400 km); mosaic
geoblocks, etc.; b, in transitals from the continent to the ocean — geoblocks with contrast
differences in the thickness of subcontinental and suboceanic crust; ¢, in oceans — geoblocks
with thin crust.

The geoblock theory based on the casual relationship resulted in heterogeneity of the lithosphere of
different ranks; is the most felicitous explanation for irregular pattern of distribution of mineragenic
provinces. So, the cratonal geoblocks of the East European Platform are characterized by concentration
of the largest iron deposits, the South Africa geoblock, by Cr, Pt, Ti, Au, U, diamond deposits of a
world scale, the Mozambique-Madagascar geoblock, by Be, Li, Nb, Ta deposits. As to mosaic geoblocks,
the Yangtze geoblock is characterized by ore potential with the richest deposits of phosphorus and
vanadium as well as tungsten and other metals.

In polygonal geoblocks of the Asiatic-Pacific transital deposits of copper, nickel, chromium,
polymetalic ores, silver, gold as well as oil and gas play an increasingly important role.
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MOHUTOPUHI MUHEPAJILHOI BA3BI (MB) POCCHU —
CTPYKTYPA U ITTABHBIE NOKA3ATEJIU

A U .Kpusuos, U.® .Muraues, B.U.Benesosbekuii (LUHUT'PU Pockomuenpa, Mocksa, Poccus)

Mouutopusr MB npenHasHaueH A8 AOCTHXCHAS ONTHMAJIbHBIX COOTHOLICHHHA B CHCTEME
notpebiesne — ofbecrneueHue (demand-supply) mexay moSeIueil MOJE3HBIX UCKONAEMbIX H HX
samacamMu M pecypcamu. Momutopusr obwseaunger onepaumonubii (OB), HHGOPMATIMOHHBII
(UB), sxonomuueckuit (IB), npasosoit (I1B) u KoHTpoJsbHbIN (KB) 610ku. B OB no panabiM
UB BEIpabaTHIBAIOTCS ONTHMM3AUUOHHBIC PELICHAS MO MCTIOIb30BAHMIO I pa3BUTUIO MUHEPAJIb-
HOM 6a3bl, MCXONS M3 IVIABHBIX €€ TMOKA3aTeNeil: TeMIOB pocta moberum d 3a n JIET, TEMIIOB
IPHPOCTA 3aNACOB P, 0OOECIEYECHHOCTN TOOHIYM UMEIOIMMICS 3amacaMy b i mokazarens BOCIIPO-
M3BOICTBA 3a1acoB k — KoMmeHcauuu ux nob6uuun. 3apucuMocts dn + 2 = 2bp/k (1) nosBonser
HoyyaTh MHOTOBADUAHTHbIC PEHMICHMS C BBLOOPOM ONTMMAJIBHBIX TIPOMOPLMI MEXAY AOCTHIHY-
TBIMH ¥ NEPCOEKTUBHBIMY TOKA3aTeasIMH. [Ipi 3TOM yuMTHIBAIOTCS HEOOXOXMMOCTh M BO3MOXK-
HOCTP MOJYUYCHHUS 3aracoB M3 NPOTHO3HBIX PECYPCOB, PacueTHAas KOCTATOUYHOCTh MOCAEHHHMX M
1e1ec006pa3HOCTh MX HAPALIUBAHHS.

Pewenns, nomyuaemsie 8 OB, OLeHnBAIOT BOSMOXHOCTD peann3anuu CLiEHAapueEB, paspabaTei-
BaeMbix OB, uepes momyCTHMOCTH COOTBETCTBYIONIMX 3aTpaT Ha Bocnpou3soacTeo MB. Uepes
OTHOWICHUE CTOMMOCTH IPHPOCTA 3aMacoB 1 T MOJIE3HOTO HMCKONAEMOTO Z K €r0 LEHE C U
nokasares0 Bocnpoussoactsa k MB m=z/ck (2), Bbipaxennme (1) npmBomurcs K Buny
dn + 2 = 2bpz /mc, cBA3BIBaOmEMy nokasaTeu (uHaHcHpoBanns 1 MB. DB Takxe obeceun-
BACT OLECHKY OKOHOMMUECKOH AOCTYmHOCTH mMewomeiics MB u uepes UB BBoguT nompasku B
nokaszateiu Ob. B II6 w KB oueHuBaroTcs mpaBoBble M TEXHOJOIHMUECKHE BO3MOXHOCTH
peanusanuy BHIGPAHHBIX CUEHAPUEB M COOTBETCTBYIOMIEE PEry MPOBAHME.

Cucrema MOHMTODHHrA PEAIM30BAHA B KOMITHIOTEPHON BEPCHH M MPUIOXHMA s aHanu3a MB
Poccun, ee cyGpekToB M OTHE/IbHBIX IPEATPUATHIA. [leMOHCTPUPYIOTCS PE3YJIbTATHl PETPOCIEK-
THBHOTO aHaausza MB Benymmx mosnesmbix uckonaembix PO u Mupa M pasamuHbix CLICHAPHUEB
Pa3BHUTUS Ha NEPCHEKTUBY.

MONITORING OF RUSSIA'S MINERAL BASE (MB) — STRUCTURE
AND CHARACTERISTIC INDICES

A.LKrivtsov, L.F.Migachev, B.I.Benevolsky (TsNIGRI, Roscomnedra, Moscow, Russia)

The goal of MB monitoring is to provide for gaining optimum proportions between mineral
production and mineral reserves and resources with regard to mineral demand-supply system.
Monitoring’s system consists of following blocks: operational (OB) information (IB), economic
(EB), legal (LB) and control (CB) ones. Data available from IB are used in OB to elaborate
optimizing decisions on MB use and development, using mining amount growth rate d over a
period of n years; reserves growth rate p; reserves-to-production ratio b; finally, reserves
reproduction ratio k — depletion factor. All these parameters are involved in the equation
dn + 2 = 2bp /k (1) allowing one to obtain multivariant solutions, thereby deciding upon optimum
proportions between actual and inferred levels of mining and reserves. In so doing, an account
is made for necessity and possibility of gaining reserves from probable resources, and estimated
sufficiency of these latter.

Decisions made in EB enable one to assess the possibility of realization of scenarios developed
in OB through the criterion of allowability of corresponding expenditures for MB reproduction.
Using a quantity representing the cost of 1-ton growth of reserves of a certain mineral z divided
by its price ¢ and MB reproduction ratio —depletion factor k, deduction rate is determined as
m=z/ck (2). Thus, equation (1) takes on the following form: dn + 2 = 2bpz /mc, thereby
relating financial factors with MB characteristic ones. Furthermore, EB provides for the
estimation of economic availability of the existing MB and correcting OB indices through IB.
Finally, LB and CB are meant for the assessment of legal and technological possibilities as
regards the realization of approved scenarios and corresponding control functions.

The monitoring system proposed is presented in its computerized version. It is applicable for
MB members and mining enterprises. Presented in this report are illustrative results of
retrospective MB analysis for leading mineral commodities in Russia and worldwide, and
diversified scenarios of its development in future.



KJIMHO®OPMHBIE HEOKOMCKHE HE®TET'A3OHOCHBIE
KOMILTEKCHI 3ATIAIHOU CUBUPH U ITPOTHO3bI OTKPBITUA
HOBBIX KPYITHBIX MECTOPOKJEHNUU HE®TH

H.SL.Kynun, B.C.Cadonos (PockomHenpa Mocksa, Poccus)

B 3anaguoit Cubupu ceiicMopassenkoil 1 OypeHreM Ha IUIOLIAAU 1 500 000 xM? ycTaHOBJICHO
pA3BATHE YHHKATBHON HEOKOMCKOA MEracHMCTEMbl KJIMHO(DOPMHBIX CEMMMEHTALMOHHBIX TET,
(hOpPMIPOBABIIMXCS NPH 3ATOIHEHNN MO3IHEIOPCKON0 HEKOMIICHCHPOBAHHOTO BHY TPUKOHTHHCHTA/Ib-
HOTO MOpCKOTo Gacceiina. Haubosee n3yuenst kmmHo(opMbr Heokoma CpenHero IIpro6bs, B KOTOPHIX
OTKPHITHI 6 TUFAHTCKUX, JECATKA KPYITHBIX M COTHU CPETHHX M MEJIKMX MECTOPOXACHUN HedTH.

B ueHTpaJbHBIX M IOXHBIX permoHax 3anagsoi Cubupy Bce KIMHOMOPMEL 3a/ICTat0T YEPEnH-
1e00pasHo, MMEIOT 3aMaNHbIA HAK/TOH ¥ Pa3Ne/ICHBl PErMOHa IbHBIMH NOBEPXHOCTAMY HECOT/IACHH,
KOTOpbIe 06YC/IOBIEHb (PAa3aMM 3HAUMTETBHBIX BCTATUYECKUX M3MCHEHHH yPOBHSA IaJICOMOPSL.
TMorpy KeHHbIE YaCTH KJIXHO(OPM NOACTUIAIOTCS OBEPXHOCTHIO HECOrIACHS HA py0exe I0pCKuX
W MEJOBBIX OTJIOXEHUMH. :

- O6cyxpaerca cTpoerue 40 peruoHaTbHBIX KIMHO(DOPM, KOTOPHIE BEITSHYTHI cyOMepuaroHaIb-
HO Ha 1500 KM, UMEIOT MHMpPUHY BKPeCT maseonodepexuit ot 20 1o 150 xM, a Tonmumay 300—700
kM. KirHOGDOpPMEL SBISIOTCS CIOXHBIME TPEXMEPHBIMU CCANMCHTAIMOHHBIMU TCJIaMH, IUIOMWANDb
KAXIOr0 COCTABJAGET AECATKM — TMEPBHIE COTHU THICAY KBAAPATHEIX KHJIOMETPOB, a obbeM
10—150 teic. kM3, Kaxpast ximHodopma 3aneraer Ha miybmme 2,0—3,5 KM, COCTOMT HA
80—90% wu3 raun, Ha 10—20 %, 13 mecuaHO-a1EBPOUTOBBIX TEJ (TTAT) u 9BIg€TCS OTACTbHBIM
HedrerazoHocabiM koMmiriekcom (HI'K) ¢ co6cTBEHHBIMA He(TEra30HOCHHIM MOTEHUMAIOM, ITy-
TIMJ MUTPALMH, JOBYIIKAMU M JKPaHAMU.

O6cyXaar0Tcs 0cO0eHHOCTH MOP(O/IOrkH 1 MOP(HOTECHETHYECKAst knaccuuranus KITHOPOpM.

TUraHTCKKE M KPYIHBIE MECTOPOXACHMS HE(TH BBHISBICHH B METBHOBBIX (yugadOpMHBIX)
yactax KAMHOMOPM, 3aEMMatommx okoo 30 % ux obbema.

Hameuens 3akoHoMepHocTH (opmuposanus ITAT u 3anexed HedrH B yHAA-, OpPTO- M
dormacbopMEBIX yacTax KauHO(hopM. [TokaszaHbl BO3MOXHOCTM M HAMEUEHBI MyTH OTKPHITHA
KPYNHBIX MECTOPOXACHUH HETH B PA3JMUHBIX HI'K u yactax KamHODOPM.

WEDGE-SHAPED NEOCOMIAN PETROLEUM COMPLEXES OF WEST
SIBERIA AND FORECASTING NEW LARGE OIL FIELDS

N.Ya.Kunin, V.S.Safonov (Roscomnedra, Moscow, Russia)’

Seismic and drilling studies carried out over the 1.500.000 sq km area of West Siberia have
revealed the occurrence of Neocomian megasystem of wedge-shaped sedimentation bodies
formed during the filling of Later Jurassic noncompensated inland marine basin. The wedge-
shaped forms of the Middle Ob" Neocomian are best studied. Here 6 giant, tens of large and
hundreds of middle-size and small oil fields have been found.

In the central and southern areas of West Siberia all of the wedge-shaped forms are
characterized by roof-tile bedding and westward dip, they are separated by the regional
nonconformity surfaces associated with the phases of substantial eustatic alterations of paleosea
level. The submerged portions of the wedge forms are underlaid by nonconformity surface at
the interface between Jurassic and Cretaceous sediments.

Considered are the structures of 40 regional wedge-shaped forms which are extended 1,500
km submeridionally, have the width of 20 to 150 km across paleocoasts and the thickness of
300—700 km. Wedge-shaped forms consist of complicated 3—D sedimentation bodies, each of
them has the area of tens to a few hundreds of thousand sq km and the volume of 10 to 150
thousand cubic km. Each of these wedge forms is located at the depth of 2.0 to 3.5 km, it consists
of clay (80—90 %) and sandstone-aleurolite bodies and constitutes a separate petroleum
complex characterized by its own petroleum potential, migration paths, traps and cap rocks.

The features of morphology and morphology-genetic classification of wedge-shaped forms are
considered.

Giant and large oil fields were revealed in the shelf (undermorphic) portions of wedge forms
accounting for nearly 30 % of their volume.

Regularities are established controlling formation of sandstone-aleurolite bodies and oil ficlds
in the under-, ortho and phondamorphic portions of wedge-shaped constructions. The capabilities
and appropriate methods for discovering large oil fields in various petroleum complexes and
wedge-shaped areas are demonsirated.
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TEOCTPYKTYPHO-METAJITIOTEHUYECKUE PANBI NOJABUKHBIX
IMOACOB AKTUBHBIX KOHTUHEHTAJIBHBIX OKPAHUH

H.®D . Muraues (LHHUTPHU PockomHeapa, Mocksa, Poccusi)

[Tomuyknnunsie nomsmxuele nosca (I1I1) daneposos, cdopmuposaBmuecs B 06CTaHOBKAX
AKTHUBHBIX KOHTHHCHTAJIbHBIX OKpPauH, COCTOSAT U3 COBMCHICHHBIX B IMPOCTPAHCTBE, 3aKOHOMEPHO
IOCTPOCHHBIX NPOCTPAHCTBEHHO-BPEMEHHEIX JIATEPa/IbHBIX pamoB reoctpyktyp (JIPT). M'eocTtpyk-
TYPBI KaXI0TO U3 PSAAOB 00pa3yloTCa B pPAMKAX €IUHOTO TEKTOHO-MarMaTuueckoro mukaa (TMIT)
B pE3yJIbTATE LCHTPOGEKHOM MM LECHTPOCTPEMHTEbHOM MO OTHOIIEHHMIO K OCTPOBHBIM AYyTaM
JIATePaSbHOM MUTPAMKM TEKTOHO-MarMaTHyeckux npoueccos. JIPT nospgaux TMIL o6uapyxusa-
0T JIATEPAJIBHOE CMEIIEHUE OTHOCUTENBHO 00JIee PAHHMX, UTO TIPMBOOUT K MPOCTPAHCTBEHHOMY
COBMCIIECHUIO PA3HOTHIHBIX M PA3HOBPEMEHHBIX TE€OCTPYKTYD U MOSBJICHUIO BEPTHKAJIbHOM
FEOCTPYKTYPHOM 30HAABHOCTH. CrepxHeBbIME dsieMenTamu JIPT asstorcs ocrposubie gyru (OJ1)
M Kpaesbie ByakaHo-miyToHrueckue nosca (KBIIII), koropeie B pa3JduHbIX BAPHAHTAX COUETA-
I0TCS ¢ OKpauHHBIMU MopsaMu (OK), THIJIOBHIMM U TIEPENOBBRIMH ITporudamu.

Ycranosnennnte JIPT, xaxpeiii u3 xoropeix obsagaer crnepudueckum HAGOpOM pyIHBIX
MECTOPOXACHUN, OTHOBPEMCHHO MPEACTABJILIOT CO00M MeTasaoreHnueckue psaapl. Tak, B O]l
MPOSIBJICHA NOOPOrCHHAA METAJIJIOTEHNUS C TOCIOACTBOM KosuenanHbix pya; B KBITIT — mmpokwuit
Habop MecTOpoXIeHu: Meay, 3040Ta, cepebpa, onosa; B OK Bo3MOXHO pazBuTHe cTpaTHdOpM-
HBIX TIOJAMETAJUIMUECKMX M 30I0TOPYAHBIX MECTOPOXKACHMIA, 4 B THUIOBBIX M IIEPENOBBIX HpOrnbax
— CcTpaTtud)OPMHOrO OpPYHCHEHHMsS CBHHLA, LUMHKA M McAU. lIpoCTpaHCTBEHHOE HAJOXEHHE
reoCTpykTyp pasaumusbix TML mpuBOmMT K COBMEIICHMIO OpYNEHEHHMS PA3JAUYHBIX TUIIOB U
BO3pACTa B BUAE KOMILIEKCHBIX DYAHBIX Y3J0B M panoHoB. Takum o6pasom, Haamume JIPT co
cnenudUUEcKod MEeTa/UIOreHUEN ONpPEAENSeT CyNMIeCTBOBAHIE BEPTHKAIBHO-JATEPATIBbHON reo-
CTPYKTYPHO-METAJLJIOTEHNUYECKO# 30HabHoCcTH [1I1.

IlpuBonsiTcs mpuUMepH M REMOHCTPHPYIOTCS JATEPANbHBE DPSAB TEOCTPYKTYDP Ppa3JUYHBIX
orpeskos Tuxookeanckoro, Cpeanzemuomopckoro u Morromo-Oxorckoro 111, a Takxe crpoenne
KOMILIEKCHBIX DYAHBIX y3JIOB C COBMEIICHHBIM OPYACHEHHEM PA3JUYHBIX TEKTOHO-MAarMaThue-
CKUX LUKJIOB.

GEOSTRUCTURAL-METALLOGENIC SERIES OF MOBILE BELTS OF
ACTIVE CONTINENTAL MARGINS

I.F.Migachev (TsNIGRI, Roscomnedra, Moscow, Russia)

Policyclic mobile belts (MB) of Phanerozoic age formed in the environments of active continental
margins are composed of regular spatial-temporal lateral series of geostructures (LSG) coincident
in space. Geostructures of each series are formed within the limits of a single tectono-magmatic
cycle (TMC) as a result of lateral migration of tectono-magmatic processes in centrifugal or
centripetal direction as related to island arcs. Lateral series of geostructures of late TMC show
lateral dislocations relative to earlier ones thus bringing geostructures of different type and age
into spatial coincidence and giving rise to vertical geostructural zenation. Key elements of LSG
are island arcs (IA) and marginal volcano-plutonic belts (MVPB) which are variously combined
with marginal seas (MS), backdeeps (BD) and foredeeps (FD).

The identified lateral series of geostructures, each being characterized by a specific set of ore
deposits, represent metallogenic series at the same time. In particular, the IA show pre-orogenic
metallogeny with predominant pyrite ores while MVPB — a wide range of copper, gold, silver
and tin deposits. Stratiform base metal and gold deposits might originate within the marginal
seas (MS) and stratiform lead, zinc and copper mineralization might occur in the backdeeps
(BD) and foredeeps (FD). Spatially imposed geostructures of different TMC are responsible for
coincident mineralization of various type and age in the form of complex ore nodes and ore
districts. So, the LSG with specific metallogeny determines the vertical-lateral geostructural
metallogenic zonation of mobile belts.

LSG of various parts of the Pacific, Mediterranean and Mongol-Okhotsk mobile belts as well
as structure of complex ore nodes with coincident mineralization of different tectono-magmatic
cycles are demonstrated and case histories are given.
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MMPOTHO3 HE®TETA3OHOCHOCTH OCATOYHBIX BACCEMHOB
TEOPUIUIECKMMU METOIAMU

H.B.Munerenko (Pockomuenpa, Mocksa, Poccus)

INporHo3 HedTEra3oHOCHOCTH MNPEANOIATAET HAJIMYHME CHCTEMATH3WPOBAHHOM TI'E€OJIOTHUYECKOM
nHpOpPMALMK, KOCTATOUHOW Iyid (POPMUPOBAHMA OOBEMHBIX MONEJEH OCAHOUYHBIX 0ACCEHHOB,
MOJEUPOBAHUS CEANMEHTATIMOHHBIX MPOIECCOB U (DIIOMAOANHAMUUECKHUX CHCTEM,

TFeodusnueckue metoabl, 06eCneUnBAOMNE HEMPEPHIBHOE IPOCAEKUBAHNE TPAHML, CTPYKTY P-
HO-TCKTOHHYCCKUX M CCAMMEHTALMOHHBIX KOMILUICKCOB, B TOM YMCJIE HAa IIyOMHAaX, HEOQOCTYIHBIX
OypEeHHI0, ABJISIOTCS OCHOBHBIM MCTOUHMKOM aHANN3a ECTECTBEHHOM YHOPSIOUEHHOCTH Ie0/I0TH-
YECKOr0 MPOCTPAHCTBA OCAMOUHBIX 0acCeiHOoB.

Ocamounbiii 6aCCENH MOMIEXUT M3YUCHMIO B KAUECTBE IEJOCTHOH CHCTEME ¢ 00S3aTeNbHOM
0TpaboTKOM KAPKACHOM CETH CEHCMUUECKHX NpodmieH, mIoTHOCTh KoTopoi (0,1—1,0 kM / kM?)
OINpEAEIeTCHd CTCHEHBIO U3MCHUMBOCTH KAPTHPYEMBIX JJIEMCHTOB.

ITo ceiicMocTpaturpacmueckumM MaTepragaM B Pe3ynbTaTaM aHAIM3a TUHAMHYECKHX M KHHE-
MAaTHYECKHX XAPAaKTEPUCTHK BOJH A0 TPOBENEHHMA OypEeHHMS OMPENEASIOTCS JATOJOTHYECKUN
COCTaB OTJIOXKEHHH, IOCIEIOBATE/IPHOCTD M O0CTAHOBKYU MX HaKoIUieHHd. Ilosyyaemsie JaHHBIC
TIO3BOJISTIOT OCYIIECTBUTh PCKOHCTPYKIMIO IEOJOTMUECKMX IIPOLECCOB, OTBETCTBEHHBIX 3a 06pa-
30BaHUE, HAKOIUICHHME, 3aXOPOHCHUEC M COXPAHCHHE MECTOPOXACHUU HedTH M rasa.

Hosbie BO3MOXHOCTH reo(h3u4YeCKIUX METOIOB B PEIICHUM IIPOTHO3HBIX 3a1a4 CBA3BIBAIOTCS C
pa3BUTHEM MHOTOBOJHOBOM CEHCMOpPA3BEAKH, IPUMEHCHHEM CEHCMO-2JIEKTPOPA3BENOYHBIX METO-
J0B, U3yUYCHUEM reobU3uKO-reoXuMruUecKux 3M(MHEKTOB B 30HaAX KOHLEHTPALMH YIIEBOAOPOAOE,
UCTONb30BAHMEM TEXHOJIOTUIN BO3NEHUCTBUS HA MACCHBBI MOPOX YIPABISEMBIMU (PU3MUECKUMMI
TIOJISIMH C PErucTpanuei penakcauuoHHbix 3dhekToB.

PREDICTION OF OIL AND GAS CONTENTS IN SEDIMENTARY BASINS
BY MEANS OF GEOPHYSICAL TECHNIQUES

N.V.Miletenko (Roscomnedra, Moscow, Russia)

Prediction of oil and gas contents call for the presence of systematized geological information
sufficient for the construction of 3-D models of sedlmentary basins and simulation of
sedimentation processes and fluid-dynamic systems.

Geophysical techniques providing for continuous tracing of boundaries of structural-tectonic

and sedimentation complexes, including the cases of depths unaccessible for drilling, represent
the major source of data for the analysis of natural ordering of geological space in sedimentary
basins.

Each sedimentary basin is to be studied as an entity, with necessary development of a
framework net of seismic profiles, its density (0.1—1.0 km /km?) being determined by the
degree of variability of the elements under mapping.

Seismostratigraphic data and results of pre-drilling analysis of dynamic and kinematic
characteristics of sounding waves are used to judge on the lithological composition of the deposit
and sedimentation succession and conditions. The data obtained permit to perform the
reconsiruction of geological processes responsible for the formation, accumulation, burial and
storage of oil and gas fields.

New potentialities of using geophysical techniques to solve forecasting problems would stem
from the development of multiwave seismic survey, application of seismoelectric prospecting
techniques, examination of geophysical-geochemical effects in hydrocarbon concentration zones,
use of technologies providing for recording the relaxation phenomena due to the action of
controllable physical fields on rock masses.
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CTPYKTYPA 3AIIACOB U OCOBEHHOCTH PACHPENEJEHUA
KPYITHBIX 30H I'A30HAKOIIJIEHUS POCCUU

H.H.Hemuenko (I'K3 P®), A.C.Posenckas (BHMMUreocucrem, Pockomuenpa, Mockea, Poccus)

Poccns npouno sarmMaer nepsoe Mecto B Mupe no pecypcam, 3anacam u 005y rasa. Hauabasie
cymmapusie pecypent (HCP) csobonroro rasa Poccun onenmsarorcst B 212 Tpin. mM®, B T.u. Ha
cyme 170 u Ha mesnbde 42 Tpau.M3. C Hauana pasBuTHS ra3oBOH IMPOMBIILIEHHOCTH 1o 1993 r.
mo6siro 7,7 tpau.m® (3,5 % HCP). B macrosmee BpeMs pa3BeHNaHHbIE 3amacel rasa Poccum
ouennsatorcs B 61 tpaum® (28,9 9% HCP), B 1.u. Ha cyme 56,4 u Ha wensoe 4,6 Tpar.m®, Du
3amacel 3ak/moyeHs 6osee ueM B 700 OTKPHITHIX Ta30BBIX MECTOPOXACHUAX, K3 kotoperx 300
ABAAOTCH ra3okoHacHcaTHBIMA. M3 700 mectopoxmenmit 116 rnasHedmmx (C HAYAIbHBIMHU
sanacamu kat. A + B+ C, 30 mupn. M3 u Gonee) comepxar 96,4 % 06WEPOCCHMUCKMX 3aIACOB
ceobozHoro rasa kar. A+B+C; u 72,6 % 3amacos, yrBepxaeHabix ['K3. U3 stux 116
MecTopoxaenuii 43 paspabaTeiBaorcs u obecneunBaior 98,7 9, moObium rasa Poccun. YHUKAIb-
HBIMU (10 3amacaM kar. A + B + C,) mecropoxaesnsmu Poccuu ssasiorcst Y peHroiickoe, AmOyp-
rckoe, Bosanenkosckoe, 3anonsaproe, Xapacaseiickoe, Cesepo-Y peHroiickoe, Mengsexse, Kpy-
senmrepHckoe, K0xHo-Pycckoe, H0xno-TamGeiickoe, Xapammypckoe, Pycanosckoe, Maabirun-
ckoe, Ytpennee, XapByTuuckoe, SImcoserickoe, Komcomosbekoe, IIITOKMAaHOBCKOE, Openbypr-
ckoe, AcrpaxaHckoe. [1o KOMMUECTBY yHMKAIBHBIX KPYTHEHIINX M KPYIIHBIX Fa30BbIX MECTOPOX-
ACHUH W KOHICHTPALMK BCEX 3aNacOB CEBEPHBIC PailoHbl 3anaanoit CHOMpH 3aHMMAIOT MEpBOE
MECTO B MHUDE M MOTYT SGBJSTHCH CBOCOOPA3HBIM TFa30HOCHBIM <«ITOJTIOCOM», (OCHOBHAS YaCThb
HAuaTbHBEIX NOTEHIHMA/IBHEIX PECYPCOB ra3a M KOHJCHCATa MPOTHO3MPYETCs Ha meabdax Bapen-
uesa u Kapckoro mopeii, rie 3a nociegnue 5 et mpUpocT pa3BeqaHHbIX 3aMACOB Ta3a COCTABILI
1,5 tpau.M®, Ha menbde OXOTCKOro MOps MpUpOCT 3amacos rasa coctasui go 300 mapa.m3, 3a
paccMaTpUBAEMBIN IEPUOA IPUPOCT 3aNacoB KOHAEHCAaTa no meabdaM Mopeir coctasi 43,1 min.
T. OCHOBHas 0719 MOJIyYeHa Ha menbgax OXoTcKoro, Bapennera u Kapckoro mopeii.

STRUCTURE OF GAS RESERVES AND PARTICULARITIES OF
DISTRIBUTION OF THE LARGE ZONES OF GAS ACCUMULATION OF
RUSSIA

N.N.Nemchenko (GKZ, Moscow, Russia), A.S.Rovenskaya (VNIIgeosistem, Roscomnedra, Moscow, Russia)

The Russian gas industry firmly holds the first place in the world in gas resources, reserves and
production. Initial total reserves (ITR) of free gas in Russia are estimated at 212 trillion cubic meters
(t.c.m), it includes 170 t.c.m on land and 42.2 t.c.m on shelf. It was produced 7.7 t.c.m. (3.5 %, of
ITR) from the beginning of the gas industry development to 1993, T oday the explored Russian gas
reserves (provided, possible reserve) are appraised at 61.3 t.c.m (28.9 % of ITR), it includes 56.4
on land and 4.6 t.c.m on shelf. These reserves are contained at 700 discovered gas fields. There
are 300 gas-condensate fields among them. Of 700 fields, 116 major ones (with initial reserves of
category A + B + C; totaling 30 Bcm and more) contain 96.4 % of Russia’s total reserves of free gas
of category A + B + C, and 72.6 % of reserves approved by the State. Of these 116 fields, 43 have
been produced, providing 98.7 %, of Russia’s gas production. Unique fields in Russia (in terms of
reserves of category A + B+ C,) are Urengoyskiy, Yamburgsky, Bovanenkovskiy, Zapolyarniy,
Kharasaveyskiy, Severo-Kharasaveyskiy, Severo-Urengoyskiy, Medvezhiy, Kruzenshternskiy,
Yuzhno-Russkiy, Yuzhno-Tambeyskiy, Kharampurskiy, Rusanovskiy, Malyginskiy, Utrenniy,
Kharvutinskiy, Yamsoveyskiy, Komsomolskiy, Shtokmanovskiy, Orenburgskiy, and
Astrakhanskiy. The north regions of the Western Siberia have the world greatest number of
unique, largest and large gas fields and the greatest concentration of all reserves. They can be
considered as some gas-bearing «pole». The major part of initial potential gas and condensate
resources is expected on shelves of the Barents Sea and the Kara Sea, where the gas explored
reserves increment was 1.5 t.c.m in the last 5 years. The gas reserves increment was about 300
billion c.m on a shelf on the Okhotsk Sea. The condensate reserves increment was 43.1 million
ton on sea shelves during this period. Major part was received on shelves of Okhotsk, Barents
and Kara seas.



30J10TO-CYJIb®UIHBIE MECTOPO2KIEHUA — OCHOBHOM
HNCTOYHHUK CBIPBA 30J10TOAOBBIBAIOIIIEN
IMPOMBIIIIJIEHHOCTH XXI BEKA

H0.M.Hosoxunos, A.M.T'aspunos (ITHUT'PU Pockomuenpa, Mocksa, Poccus)

30JIOTO-CyJH)CbI/I}IHLI€ MECTOPOXACHUASA BBIACTIIOTCA B CaMOCTOSTEeAbHBINA I‘COJIOI‘O-BKOHOMI/F{CCKI/Iﬁ
THI ¥ HAYAW MHTEHCHBHO M3y4aThCs ¢ cepeuHsl 60-x rofos HAlIEro CTOIETHS HOCAC OTKPHITUSL
kpynubix 00bekToB Ha teppuropuu CCCP m CIHA. Ux pyasl OTIMYAlOTCS BKPAIICHHLIM |
IIPOXHUIKOBO-BKPAIICHHBIM XapakTepoM, cymecTseHHas (6omee 15—20 %) uactp 30710Ta B
KOTOPHIX CHHI€HETHUHA CyIbdunaM (apCCHOMUPUT, MUPHAT) , TOHKO AUCHCPrUPOBAHA B HUX B BUJC
CyOMUKPOCKOIMUECKMX UYACTHMI[, PA3MEPOM B COTBHIC A0 MHKDOMETPA M, BO3MOXHO, YaCTHYHO
HAXOIUTCS B COCTOSHHH TBEPAOTO PacTBOpPA, Y4TO OOYCIOBIMBACT YIOPHHINA B TEXHOJOTHYCCKOM
OTHOWICHUH XapakTep pyA. IIoOMUMO 30J0Ta B KAUECTBE IEHHHIX KOMIIOHEHTOB DYH, MMEFOIIMX
HEPEIKO TPOMBIIICHHOE 3HAUEHHE, OTMEYAIOTCS CypbMa, Bosbdpam, cepebpo, pryts. C atEM
THIIOM MECTOPOXAECHUI B PSE CIyYaeB CBA3aHBI PYJOHOCHBIE KOPHl BHIBCTPUBAHUSA, B KOTOPBIX
TEXHOJOTMUYECKH YIOPHBIE TIEPBUUHBIE PY/bl TIPE0OpPa3yoTcs B JIETKOOOOraTUMBIE OKMCICHHBIE,
HEPEIKO C IMOBBIIMICHHBIM COACPXAHUEM 30JI0Ta.

BospiupscTB0 Hambosee KPyMHBIX 30J0TO-CY/IbGHIHEIX MECTOPOXACHUN pPACHpOCTPAHEHHI B
npeacaax cCKaagyaTbix 06JIaCT6ﬁ MHUOICOCUHKJIMHAJIBPHOIO THIId (BaKI:Ip‘{I/IK B K333XCT3HC,
Hexnauuackoe, Onumnuanuackoe 1 Maiickoe B Poccuu, Koknatac u Jlayreiaray B Y36ekucrane)
WA o0MACTIX TEKTOHO-MArMATHYECKOM AKTHBM3AUMHM (MECTOPOXACHHUS IPYIIBl «KapJrH» B
CIIA, KOro-Bocrounoro Kuras, IToprepa 8 Hosoit I'Bunee).

B macrosiee BpeMd HAMETHJIMCD YCIIEXW B TEXHOJIOTHH M3BJICUEHUI 30/10Ta U3 YIOPHBIX PYA
U pEHIeHMM BONMPOCOB HEUTPAJM3ALMM 3KOJOTHUECKH OIACHBIX IPOAYKTOB MX nepepaboTKH.
OT‘{GTJII/IBO IPOABJIICTCA B NOCJIEAHUE ACCATUCTHAS TCHACHIIUA YBEIAUEHUA A0JIA BBISIBJICHUA
30/10TO-CYTH(DUIHBIX TUMOB CPEAM APYTHX 30J0TOPYAHBIX MECTOPOXACHMA. 3HAUUTCIPHBIE MAC-
wTabBl OTKPHITHIX, HO TIPOMBINIIEHHO €LIE HE OCBOCHHHIX OOBEKTOB MO3BOJAIOT CUMTATE, UTO
30J10TO-CY/Ib(UIHEIE PYAB HAPSAY C 30I0TOHOCHBIMA KOHITIOMEpPATaMu GyayT COCTABIATh OCHOBY
ChIpbEBOH 6asbl 30a0TORO0BBatonIci mpombiieaHocTd X X1 Bexka.

GOLD-SULFIDE DEPOSITS — THE MAIN RAW MATERIAL SOURCE
FOR THE 21-ST CENTURY GOLD INDUSTRY

Yu.I.Novozhilov, A.M.Gavrilov (TsNIGRI, Roscomnedra, Moscow, Russia)

Gold-sulfide deposits were distinguished as an independent geologic-economic type and came
under the scrutiny of science in the middle 60-ies of our century after discovering large deposits
on the territories of the USSR and USA. They are characterized by impregnated and
veinlet-impregnated ores with essential portion of gold (more than 15—20 7,) being syngenetic
to sulfide (arsenopyrite, pyrite). Gold is finely dispersed in sulfide in the form of submicroscopic
particles of hundredth fractions of mkm in size and might partially occur as solid solution thus
imparting refractory properties to the ore. Besides gold, the other valuable ore constituents of
economic importance are reported such as antimony, tungsten, silver, mercury. In some cases,
ore-bearing weathering crusts are associated with this deposit type where primary refractory
ores are transformed into easy-to-treat oxidized ores frequently with higher gold grade.

Most of the largest gold-sulfide deposits are reported within folded miogeosynclinal areas
(Bakyrchik in Kazakhstan; Nezhdaninskoe, Olympiadinskoe and Maiskoe in Russia; Kokpatas
and Daugyztau in Uzbekistan) or the areas of tectono-magmatic activization (the deposits of
the carlin trend in USA and SouthEast China, Porgera in New Guinea).

At the moment, there are some advances in technology of gold recovery from refractory ores
and neutralization of environmentally harmful products of their processing. The tendency of
increasing discoveries of gold-sulfide deposit types among the other gold deposits clearly
expressed in the last decades and great size of discovered but not yet developed deposits shggest
that gold-sulfide ore together with gold-bearing conglomerates will serve as a mineral bese for
gold industry of the 21-st century.
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ASPOKOCMHUYECKHUE METOIbI TEOJTOTUYECKHX
HNCCIENOBAHMU HA PYBEXKE BEKOB

A.B.Tlepuos, B.W.Topubiit, b.B.1wmn (BHUUKAM Pockomuenpa, Canxr-IletepSypr, Poccust)

A3poKocMUYECKME METOABI B T€OJIOrMHM HAYa/ M Pa3BUBAThCH C Hauasia 40-X TOOOB Kak METOIbI
BU3YAJTBHOTO AHAIM3A a3pO(hOTOCHUMKOBR HA OCHOBE JTAHAIMAMTHEX ¥ KOHTPACTHO-AHAJIOTOBBIX
meronoB. 1o vauana 70-x rogoB aucradiuonnsie (IM) u reodusmueckue MeToapl pa3BUBAJINCDH
npaktruecku HezaBucumo. Curyarua uaMmenwiacs B 80-x rogax ¢ MOsIBJACHHEM COBPEMEHHBIX
MHOTOCTICKTPAJbHBIX A9POKOCMHUYECCKIX W3MEPUTESBHBIX CHCTEM C LHGPOBOH perucrpanuen
1300pakeHni ¥ MOMIHBIX KOMIIBIOTEPOB A/ia 00pa0oTKM MHEAOPMALIMH.

U3amepurepbHOE HANTPABICHHUE MO3BOJIMJIO MEPEUTH K MPUHIIMIIHAILHO HOBOMY METOY aHAIN3a
— peueHno 06paTHBIX 3aa4 C LETbIO ONPEAE/IEHAs TIPOCTPAHCTBEHHO-BPEMEHHBIX 1APAMETPOB
M (DUBMYECKHMX CBOMCTB Ie€0JJ0rMYECKHX 00bEKTOB, XapPAKTEPHCTHK IPOLECCOB M ABJICHHUMN B 36 MHOM
Kope, uto aenaer IM ogHum u3 HanpaBiacHuil reodusuku. Ipu srom IM obnapgaror pagom
IIPEUMYIIECTB.

[TpuMepaMu H3MEPHTENBHOTO HATIPABAEHH B [IM aBASIOTCA: OnpeneeHne Iy OuHBI 3a/IETaHus
Y MOCTPOCHME TEOJIOTMUECKHX PAa3pe30B MO JAHHBIM JMHEAMEHTHOTO aHAAN3a WM PaanuO0IOKAU-
OHHOTO 30HAMPOBAHMS 3EMHBLIX NIOKPOBOB, ONpEeCHNAE MAPaMETPOB MOA3EMHBIX NOXAPOB YIJIEH
MpU MX Pa3BeKe ¢ MPUMEHEHUEM TEILUIOBOM a3POKOCMUYECKOU ChEMKH; MOCTPOEHHUE KapT MOJHOIO
TEMJI0BOI0 MOTOKA MO JAHHBIM TEIJIOBOH a9POKOCMUUECKON ChEMKH, BBISIBJICHUE MPEABECTHUKOB
3EMJIETPICEHUI TI0 JAHHBIM TEIUIOBOM KOCMHUUECKON ChEMKH U KOCMHUECKOi quddepeHnanpbHon
panapHoii uatepdepoMeTpun.

Ananus TeHgeHnui pa3BuTHg mokasbiBaer, uto B XXI Beke GyayT ciocoOHBI pemaTs MHOMME
TeOJIOTUUECKHE 3a0auM, JOCTYIHBIE TOMbKO TPATUIIMOHHBIM re0()M3NUECKUM METOAAM.

REMOTE SENSING METHODS AT THE CENTURIES BORDER

A.V.Pertsov, V.I.Gorny, B.V.Shilin (VNIIKAM, Roscomnedra, St.Petersburg, Russia)

Remote sensing methods (RSM) for geology from strated in early 40s visual analysis of airborne
photos on the basis of landscape and contrast analogy methods.

Up to 70s RSM and geophysical methods were developed almost separately. From 80s, when
the modern multispectral measuring scanners, side looking radars with digital recording systems
and powerful computers came at hand, the situation was changed.

Measuring RSV opened possibility to use the basically new type of data analysis — solving
inversion problems for determining the dimension /time parameters of geological objects. That
is why the measuring RSM could be considered as one of the geophysical methods. But RSM
have some advantages.

Examples of measuring direction in RSM are: determination of geological boundaries depths
and geological cross sections conctruction on as a result of lineament analysis and multifrequence
radar sounding, underground coal fires prospecting on the basis of depth, speeds of propagation,
ages, amount of burned fossil measuring by using satellite flown and airborne infrared thermal
survey, the total terrestrial heat flux measuring on the base of infrared thermal survey,
earthquakes precursors revealing on the base of infrared thermal survey and differential satellite
radar interferometry.

Analysis of the modern trends of RSM development shows that in XXI century remote sensing
methods will provide for solving geological problems which now could be solved by geophysical
methods only. :



O CBA3U INIYBMHHOI'O CTPOEHUA, MATMATHU3IMA U
METAJUUIOTEHUU YPAJIA

M.C.Panonopr, B.W.Jleumkos, K.K.30:10e8, B.M.Aneumu (Ypasreosikom Pockomuenpa, ExarepunGypr, Poccus)

Boicokad cTeneHp reoornyeckoi u reou3nUecKoli U3y YeHHOCTH MO3BOJISET BHABHHYThH Y pasib-
CKMI pErMOH B KaueCTBE IOJAUIOHA IS pelicHMS (yHAAMEHTANbHBIX MNpPOOJEM TIeoJIoTHH,
Tr€COOMHAMHUKHN, MAarmMaTu3mMa U METAJLJIOTCHUH BHYTPUMATCPHUKOBBIX Q)aHCPOBOﬁCKHX TIOABUKHbIX
TOSICOB.

Ypan — mpoTsXKeHHas CyOMepUaNOHANbHAS CTPYKTYpa ¢ Pa3HOOOPA3HEIMU MATMATHYCCKUMHU
acConManyvaMH, pasJIHYalomMuCS 110 COCTaBy (OT yJIbTPAOCHOBHBIX M YJbTPAOCHOBHBIX LIE/I0U-
HBIX JO KUCJBIX FPAHMTOMAHBIX), BO3PAcTy, YCAOBUAM (DOPMUPOBAHUS M PA3MEIICHUSA B CTPYK-
Typax 3€MHOM KOPBHI.

Ypan npuypoueH K HHTEHCHBHOMY T/I00aJIbHOMY TeonoTeHnuany reouaa. Kommiekcom reoso-
ro-reopu3MYECKNX U TEOXMMHUYECKMX (ATMOr€OXMMMS) METOHOB 31eCh OTKAPTMPOBAHA CETh
JONTOXHUBYIIMX DPA3JOMOB C Pa3HO# MIyOMHON NPOHMKHOBCHHS B 3EMHYIO KOPY M BEPXHIOI
MaHTHIO. Y PaJbCKHH CKJIATUATHIN TOSC XapaKTEPU3YETCsl 3HAUMTEAbHOM (45—55 kM) MomHO-
CThK0 3EMHOM KODBI, BBICOKHMH CKOPOCTSMH PACIPOCTPAHEHUS CEHCMUUECKMX BOJIH, HU3KHUM
COBPEMEHHBIM TEILUIOBBIM MOTOKOM, 3HAUMTENbHOU OU((MEPeHIHPOBAHHOCTRIO TEKTOHOCHEPH B
HIMPOTHOM M MEPHAMOHAJIBHOM HAIPABJCHUIX, & TAKXE HA IyOuHy.

3HaunTeNbHBIA HMHTEPEC MJIA TEOPETHYECKOW TEOJIOTMM W TMPOrHO3MPOBAHHUS OpYACHEHUS
NPEICTaBASIOT MOOHJIBHBIC IMMPOTHHIE (TPAHCYPAJIBCKHE) SHEPrOAKTUBHBIC 30HBI M YYACTKH
TPOHHOIO COWIECHEHHS CyOMEPMAMOHAIBHOIO, HMIMPOTHOTO M CEBEPO-3aMafHOr0 (THMAHCKOro)
HAamnpas/jcHUH, K KOTOPBIM IIPAYPOUEHBI U3BECTHHIE U MOTEHIUAIbHbIE 00bEK Tl HETPAAULHOHHOTO
JJIsK Vpajla MHHEPAJIbHOTO CI:IprI W HCTHUIITUUHBIC OJI4 CKJIAZAUATOro nosaca IPOABJICHU ST HHTPY3UB-
HOro MarMaTu3ma. s ,

3uanue ocobeHHOCTER Iy GMHHOTO CTPOEHKS Y pa/ibCKOr0 PErHoHa [03BOJISET TPOrHO3HPOBATh
Ha OTAEJIbHBIX IVIOWIAASX, HApSAy C TPagULMOHHBIM MEIHOKO/IYEHAHHO-TIOIAMETA/IMYCCKIM,
CKapHOBO—MaI‘HeTI/ITOBbIM, IIJIyTOHOFeHHI)IM BOJIOTOC}’JILqJI/I)IHO—KBapILEBI)IM OPyZ(eHeHI/IeM, N HEC-
TPAOUUIMNOHHBIE TUMH (30/I0TO-TVIATHHOMETA/LIBPHOE OPYAEHEHUE B UEPHBIX CJAHIAX, 30JI0TOE
ODYHCHCHYC THIIA «KAPINH», KOPCHHBIC NCTOUHMKY AJIMAa30B KUMOEPIUTOBOrO M HEKUMOEpPIUTO-
BOI'O THIIOB # T.J.).

B nenom Vpan ciemyer paccMaTpMBaTh KAk KPYNHYH LIOBHYIO CTPYKTYpPY, HpPOTSXKEHHbBIM
TEPPEUHOBBIA TOSC HA TETEPOredHoM OCHOBaHMHM. OTAENbHBIE TAKCOHBI €r0 TEKTOHMUECKOIO H
METa/UIOTEHUYECKOr0 PAaMOHMNPOBAHMS OTJIMUAKOTCA CBOCOOPAa3neM IMTyOHHHOTO CTPOCHMS.

ON THE RELATION BETWEEN DEEP STRUCTURE, MAGMTISM AND
METALLOGENY OF THE URALS

M.S. Rapoport, V.I. Leshchikov, K.K. Zoloev, B.M. Aleshin (Uralgeolcom,Roscomnedra, Yekaterinburg,Russia)

Owing to high degree of the geological and geophysical study, the Urals region can serve as a
*raining ground for solving fundamental problems of geology, geodynamics, magmatism and
metallogeny of intracontinental Phanerozoic mobile belts.

The Urals are located in the intensive gobal geoid geopotential, this proving their deep, mantle
location. The net of long-living faults having different depth of penetration into earth crust upper
mantle has been mapped by complex of geological-geophysical and geochemical methods in the
Urals. The Urals Mobile Belt is characterized by significant (45—55 km) thickness of the earth
crust, high speeds of seismic wave spreading, low modern thermal flow, significant differentiation
of the tectonosphere in latitudinal and meridional directions and also with the depth in according
to seismic and magnetic-tellurical sounding data.

The places of significant interest for the theoretical geology and prognostication are mobile
lateral (trans-Urals) energy-active zones and plots of triple joint of submeridional, sublatitudinal
and north-western (Tyman) directions in which known and potential objects of non-typical for
Urals mineral deposits and unusual kinds of intrusive magmatism are combined.

A knowledge of the peculiarities of the Urals region deep structure allows to prognosticate on
some areas untraditional ore types (gold-platinum ores in black schists, gold ores of «Karlin»
type, the native diamoads sources of kimberlite and non-kimberlite types) along to other ore
types (copper-pyrite-polymetallic, skarn-magnetite, plutonogenic gold-sulfide-quartz ones).
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I'EQJIOTHA MECTOPOMJIEHHH ITOJIE3HBIX
HCHOITAEMbIX
GEOLOGY OF MINERAL DEPOSITS

MHO2KECTBEHHASI CTATUYECKAS U JUHAMUNYECKAY
AUOPEPEHIHUALINA — MOOE/Ib ®OPMHUPOBAHUSA HOPUJIBCKUX
HMHTPY3UN U UX CYJIb®UIHBIX PY]

W.A.Asryctunuuk (ITHUI'PY Pockomuenpa, Mocksa, Poccus)

B Hopunbckux pymoHOCHBIX Tu(dEpeHUMPOBAHHBIX HHTPY3HUSIX YCTAHOBJICHB MHOTOUMC/ICHHBIE
IIPU3HAKHA HEPABHOBECHBIX 06'BCMHI>IX, BCIICCTBEHHEBIX ((baSOBLIX) U TCOXUMHUUYCCKHUX COOTHOIIC-
HHUl MEXOY BHICOKOMATHE3MAIBGHBIMA M OCTAJTbHBIME AM(MEOEPEHIINATAME, B TOM UYHC/IE U TIO
MUHEPAJIbHOMY ¥ XHMUYECKOMY COCTaBaM IPHUMECHbIX KOMIOHEHTOB BKPAIICHHBIX M MACCHBHbIX
pyx.

yBTH [PU3HAKHA TIOTPEOOBATH KOPPEKTHPOBKHY OGIIENPUHSITOM KPHCTALIM3AIMOHHO-TPABATALH-
OHHOM Moze/M (POPMUPOBAHUS MHTPY3HH U CYIb(UAHBIX PYA C yYETOM MPOLECCOB CYIb(PUIHO-
CUJIMKATHOW JIMKBALUK U XUAKOCTHO-TBEPAO(A3HOIO PACcCIOEHUS B TIPOMEXYTOYHOH Kamepe, a
TAKXE XapaKTEPHbIX A9 PAHOHOB MACIITA0GHOTO BYIKAHM3MA MMITYIbCHBIX TIPOIIECCOB BHEAPCHIUS
Pa3HOPOAHBIX PACCIOCHHBIX M CONEPXAIMX TBEPBIE (Pasbl PACIUIABOB M CONMYTCTBYIONIMX SIBJECHUH
AuGdepeRnanuy TEUEHHs, PETPOrPafHOr0 KWIEHMs, dpmadra W Ap. 3aBepmanu mpomecc
KPUCTA/ITM3aHOHHO-TPABUTALMOHHBIE ABICHAS MU (DEePeHINATNN CHINKATHBIX B CyJb(DUIHBIX
pacIjiaBoB B KaMepe MHTPY3HBA.

YuacTue aHANOrMUHBIX MJTH CXOIHBIX IPOLECCOB YCTAHOBJIEHO NPH (POPMUPOBAHUE KUTANCKHX
Ni-Cu mecropoxnermii ([I3nHbuyanp, JIuMaxs), B KPyNHBIX ILTATHHOHOCHBIX (CanGepu, Bym-
BE/D), B psifie 6e3pyAHBIX PACCIOEHHBIX 6a3UT-rMIep6a3nToBBIX KOMILIEKCOB (MacKoke) u apyrux
HHTPY3HUBAX.

MULTIPLE STATIC AND DYNAMIC DIFFERENTIATION — THE
MODEL FOR FORMATION OF BASIC-ULTRABASIC NORIL' SK
INTRUSIONS AND THEIR SULPHIDE ORES

I.A.Augustinczyk (TsNIGRI, Roscomnedra, Moscow, Russia)

Much evidence points to non-equilibrium relations between a volume of the main differentiates,
their substantial (phase) and geochemical composition, and main and trace elements in
disseminated and massive ores.

These signs lead to the conclusion that the conventional crystallizational-gravitational genetic
model is to be corrected. Sulphide-silicate liquation, extreme liquid and solid stratification within
near-surface subvolcanic intermediate chamber, impulsive magmatic injections of the stratified,
solid-containing melts, peculiar to explosive volcanic events in Noril'sky volcanic intrusive
systems. They were accompanying channel flow differentiation, retrograde boiling, air-lifting
etc. The processes were completed by gravitational-crystallizational differentiation silicate and
sulphide liquids in situ.

Indications of similar or affined phenomena and processes have been found in Chinese Ni-Cu
deposits (Jinchuan, Limahe), large PGE-bearing plutons (Bushweld, Sudbury), some ore-free
layered complexes (Muscox) and other intrusive bodies.
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KOMIUJIEKCHAA TEXHOJIOI'A MOUCKOB 1 OLIEHKU PYJIHBIX
MECTOPOZKIEHUU

JI{.M.Bounkos, B.T.Jlanunos, B.JI.Haptukoes (BHWUreocucrem Pockomuenpa, Mocksa, Poccus)

KoMmiekcHas TexHOI0rHs NMpeaHasHaueHa AT SKCIPECCHOrO MPOBENCHUS IOMCKOB MECTOPOX-
AeHuil 30710Ta, cepebpa, 070Ba, TaHTaaa, HUOOMS, BOabdpamMa, MENW, CBUHIIA, UHKA W OPYTUX
PYAHBIX MOJIE3HBIX HCKOMaeMbix. TexHonorus 6asupyercs Ha METOAMKE, 0000mAaomen pesyib-
TATHI MHOTOJIETHUX WMCCJIEOBAHMN OTEUECTBEHHBIX YUEHHBIX, B MPOLIECCE KOTOPHX YCTAHOB.ICHBI
COBEPIIEHHO HOBHIE NMPHUHIUIB, KPUTEPUH W MPU3HAKH, 00ECIECUMBAIOIME B COBOKYMHOCTH HE
TOJIBKO HANEXHOCTH MPOLETYPHl BHISBICHHI YUACTKOB PyA000Pa30BAHMS, HO U OLEHKH MEPCIIeK-
THB 00HAPYKEHHBIX O0BEKTOB.

Texunonorust 3¢dpeKTHBHA TIpM MOMCKAX MECTOPOXACHWN, HE TOJBKO HE BHIXOOSAMIUX Ha
MOBEPXHOCTh, HO M HE COMPOBOXAAMOITAXCA KOHTPACTHBHIMH OpPEOJAMH DJIEMEHTOB-CITYTHUKOB U
HUIMXOBBIMEA OPEOJIAMU PYXHBIX MHUHEDPAJIOB.

IIpoxgykTHBHOCTH TEXHOJOTHH HE CHIXAETCA TIPU TOMCKAX MECTOPOXIEHUHM KAaK CKPHITHIX, TaK
M TIEPEKPHITHIX UEXJIOM PHIXJIBIX OTJIOXCHHH.

Anpobanus TEXHOJIOIMM HA Pa3HOOOPA3HBIX 00BEKTAX OMpPEAE/INIA TPOXYKTUBHOCTh €€ MpPH-
MEHEHHS B JIOOBIX OpOrpa)Mueckux YCJAOBHSX: OT BHICOKOTOPHBIX MACCHBOB HO €200 BCXOJIM-
JIEHHBIX PABHUH, K4K B TyCTHIHHBIX PAUOHAX, TAK U B YCJIOBUAX 3aJIECEHHBIX 001aCTel yMEPEHHBIX
IIAUPOT WU BJAAXHBIX Cy6TpOHHKOB. z

KommiekcHas TEXHOJOrusd He UMEET ccOe PaBHBIX MPH TIOMCKAX MECTOPOXIECHUN C TOHKOIHUC-
MIEPCHBIM 30JI0TOM, HATIPUMED 30JI0TOCYIbMUAHBIX IPOXKMIKOBO-BKPAIUIEHHHIX, 30JI0TOYIJIELONH-
CTO-CYIb(MUAHBIX M 30JI0TO-CEPEOPAHBIX BYJIKAHOTEHHBIX, KOTOPHIE HE CONPOBOXIAIOTCS [LIAX0-
BBHIMHM OPEOJIAMH YCTOMUYUBBIX B 30HE OKUCJICHUS PYIHBIX MHUHEPAJIOB.

PesynbpraTsl WCCICHOBAHUN TMEPENAIOTCS 33aKa3YMKY B TOYHOM COOTBETCTBHH C YCJIOBHSIMH
3aKJIFOYEHHBIX KOHTPAKTOB. [IpemiaraeMas TEXHOJIOTHS HO3BOJSIET COKPATUTh CPOKY OLICHKU U
MOCIEAYIOUIETO OCBOCHUS MUHEPAJbHBIX PECYPCOB CTPAHBI 3aKA3YUKA.

THE COMPLEX TECHNOLOGY OF ORE DEPOSITS PROSPECTING
AND EVALUATION

D.M. Voinkov, V.T.Danilov, V. D. Nartikoev (VNIIgeosystem, Roscomnedra, Moscow, Russia)

The complex technology is destined for express prospecting of the deposits of gold, silver,
tantalum, niobium, tungsten, copper, lead, zinc and other ore types. The technology is based
on the results of long-term investigations of the Soviet scientists, who had established absolutely
new criteria for evaluation of ore-containing rocks and perspective objects.

The technology is effective at the prospecting of hidden deposits as well as the deposits, which
are not accompanied by contrast geochemical halos of indicator elements and alluvial halos of
ore minerals.

The productivity of technology is not reduced during prospecting of hidden deposits as well
as in regions covered by a mantle of loose sediments. The technology has been successfully
tested at various objects and may be applied under any orographical conditions: from alpine
massifs to weakly hilled plains, from arid and semiarid areas to woodlands of moderate latitudes
and humid subtropics.

The technology is invalid for the prospecting of gold deposits with finely dispersed gold, which
are not accompanied by alluvial aureoles of heavy and stable in the oxidation zone minerals,
for example, veinlet-disseminated gold sulfides, gold-carbonaceous sulfides and volcanogenetic
gold-silver deposits.

Results of the investigation work will be supplied to the customer in accordance with the terms
of contract. The proposed technology allows to reduce time needed for the evaluation and the
subsequent exploitation of mineral resources of the customer’s country.
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TEOIUMHAMUYECKAA MOOEJIb CYJIb®@UIHBIX
IVIATUHONJIHO-MENb-HUKEJTEHOCHBIX
PYOTHO-MATMATHYECKUX CUCTEM TAVMBIPO- HOPI/IJII)CKOI/I
INPOBUHIINU

H.A.Houuu, JL.JI.Tapuoseukuit| (BHUHokeaureonorus Pockomuenpa, Caukr-TIlerepbypr, Poccus)

O060CHOBaHA MIECTMATAIHAS MOJAENb craHoBaenus PMC NPOBUHIMHY, BKJIIOUAIOMIAI AOMArMaTu-
YECKMIA ¥ NOPYNHBIH BYJIKAHWYECKUH, TIABHbI WHTPY3UBHBIA M PYAHBINA, TIABHBIA PyIHBIA K
BHYTPUMHTPY3WBHBIN, KOHCYHbIM UHTPY3WBHBIA U BHYTPUPYIHbIA, HOCJEMHTPY3UBHbIA H KOHEY-
HBIA pyAHBIY aransl. [lepBoit 3Tanm — nNpPORO/IKUTENBHBINA (OT HPOTEPO30d A0 MO3AHEH MEpPMHU
BKJIIOUMTENBHO) . [IpeanonoXuTe/IbHO B paHHENIEPMCKOE BpeMs pH Kouausun Taimeipo-Cese-
posemesibekoit obsactu ¢ Cubupckoit maardopmoit B ceBEpHOH YACTH TIOCJACTHEH IIPOM3OIICT
MOABHUF OKEAHUUYECKOHU KOpBI. 3aTIHYThIE OKCAHNUYECKHE OCAAKHU SBJSUTMCH OCHOBHBIM MCTOUHH-
KOM BOAbBI, CEPBI M TAJOreHUAoB s Guronaseix motokoB. Cy6ayKums YCKOPHJIA IPOLECCHI
KOHBEKIMU B MAHTHH, CIIOCOOCTBOBAA pudpTHHTY Ha miaTdopme. Ilpu mapuuaIbHOM [UIABJICHAN
HEAENJIETHPOBAHHON MAaHTUH Ha riybmHax Gosmee 150 KM BhIIIABISINCH OGOralIEHHBIE CCPOH U
XaJabKO(UIaMi KOHTPACTHBIE MAarMbl, JTUKBMPOBABLIME MO KOHTPOJEM GOPHO-(DTOPHIHBIX BOO-
pomHbIX (poHOB HA yabTpaMaduTOBBINA, MaQUTOBHINA, TPOMEXYTOUHBIN PACILIABHI, BHICOKO- H
HU3KOCEPHUCTHIE PYAHBIE HACHINICHHBIE IUIATUHOMAAMY XUAKOCTH. PudTHHr 00yCI0OBII MOCTYII-
JICHHC PACCJOCHHBIX MAIM B BEPXHME ITAXH KOHTUHCHTAJIbHON KODHI.

Tperuii, yeTBepTHIH M MATHIA 3TANbl CONPSKEHH BO BPEMEHM C BYJKAHUYECKMM 3TANOM, a
TOCTKENHUM NPOTEKasl No3aHee. BHEIPEHMS pacC/I0EHHOR MarMbl IIPHYPOUMBAIACH K JUCKPETHBIM
CTPyKTypaM pu(TOBBIX TPOTOB HA IUTEYaxX IJaBHOrO pudra. B ueTBeprhii 3Tanm BHempsICA
Cynb(UmHBIN pacniaB, TPONCXOAMIA KaMEPHAs JMKBauMs W (DOPMMpPOBANACH PUTMUYCCKAS
PACCIOEHHOCTD, B MSATHIN — BHYTPUPYIHbIA OIEI0YHOM METACOMATO3 IPUBOAMI K CTAHOBJICHHIO
30HANBHBIX PYIHBIX 3aJIeXeH, B MIECTOH — 00pa3oBasuCh pyAahl MOJIMMETAUTHUECKOH, TIIATHHO-
META/IHON MasocyIb(OUAHON U CYypPbMSHO-MBIIbAKOBON hopMaruii.

GEODYNAMIC MODEL OF SULFIDE
PLATINOID-COPPER-NICKEL-BEARING ORE-MAGMATIC SYSTEMS
(OMS) OF THE TAIMYR-NORILSK PROVINCE

D.A.Dodin, | L.L.Tarnovetsky | (VNIlokeangeologia, Roscomnedra, St.Peterburg, Russia)

A six-stage model of OMS emplacement in the province, including pre-magma and pre-ore,
volcanic, main intrusive and ore, main ore and intraintrusive, final intrusive and intra-ore,
post-intrusive and final ore stages is substantiated. The first stage was most long-term (from
Proterozoic to Late Permian). The oceanic crust may have underthrust in the northern Siberian
platform in Early Permian time due to a collision of the Taimyr-Severnaya Zemlya region and
the platform. Veiled oceanic sediments served as a main source of water, sulfur, and halides
for fluid flows. Subduction speeded up the processes of convection in the mantle, promoted
rifting on the platform. Partial melting of the undepleted mantle at depth in excess of 150 km
is responsible for fusion of contrasting magmas rich in sulfur and chalcophiles; the magmas
suffered liquation, controlled by boron-fluorine hydrogen fluids, which led to the origin of
ultramafic, mafic, intermediate melts and high- and low-sulfurous ore liquid.

The third, fourth, and fifth stages were related in time to the volcanic stage which occurred
later on. Injections of the stratified magma occurred in discrete structures of rift troughs on the
shoulders of the major rift. At the fourth stage, sulfide melt was injected; chamber liquation
took place; rhythmic stratification was formed; the fifth stage witnessed intra-ore alkaline
metasomatism, responsible for the emplacement of zoned ore deposits; the sixth stage was related
to the formation of polymetallic, platinum metal low-sulfide and antimony-arsenic associations.
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30/I0TOPYIHBIE T'MI'AHTDBI

M.M.Koncraurunos (ITHUT'PU Pockomuenpa, Mocksa, Poccus)

Ananus onpenesnennit abcomOTHOrO Bodpacta 65 KpYNHBIX U YHHKAIBHBIX MECTOPOXKIECHUIM 30.10Ta
MHpa IO3BOJISET BHIOEANTH CACAYIOMMUE OCHOBHBIC BPEMEHHBIC MHTEPBAJH UX (DOPMHUPOBAHWS:
-2700-—2600, 400—360, 320—280, 130—100, 90—60, 40—5 muH ner, B mpeneaax KOTCPHIX
TECHO COJMXEHBI BO BPEMEHU MECTOPOXAEHUS B BYJIKAHOTEHHBIX,, Ty TOHOIEHHBIX M TEPPUTEHHBIX
KOMIIEKCax. BrineseHHBIE MHTEPBaJBl COBMAAAIOT C TEPHOAAMH MAKCHMMAaJbHO AKTHBHOIO
pudrorenesa B ucropun 3emsid. PYOOHOCHBIE W PyIOBMEMAIONIME KOMILIEKCH KPYTHBIX ¥
YHHUKAJIbHBIX MECTOPOXACHUIN XapaKTEepHU3YIOTCS Mpu3HakamMu mIyOuHHOCTH (y/abTpabasuTsl,
MUK PUTHI, MEJTOUHbIE 0a3a/JIbTOMIR, JAMIIPOMUPE) W BOCCTAHOBJIEHHOCTH (yIJIEHOCHBIE U OUTY-
MHWHO3HBIE TOPU30HTH). JcTOpHKO-reosornyeckue aHOMAaJdUM 3EMHOM KOPBI, K KOTOPHIM
IIPUYPOUEHBl KPYIIHHIE U YHUKAJABHBIE MECTOPOXACHUS, MOTYT OXBATHIBAThH DA I€OJOrMUECKUX
MEPUOMOB, a OPYACHEHUE ABISETCS MHOrOSTANHbBIM, MoryT ObITh IPENIOXEHE TPH MEHETUUECKIE
Monesnn (OPMHUPOBAHMS KPYNHBIX M yHUKAJbHBIX MECTOPOXICHMI: (DIIOMAHO-KOpoBas, (irun-
HO-aHJE3UTOBas M JaMIpodupoBas, pa3IMYAOIMUECS YPOBHAMHU TEHEpALU¥, CIoco6amu
TPAHCIOPTUPOBKY M MEXaHU3MaMM Pa3rpy3Ku pyAOHOCHBIX (hIlonIoB. BeiencTsue qauTenbHOCTH
pa3BUTHS AHOMAJIPHEX 0JJOKOB 36MHOM KOpbI OHH MOTYT COBMEIIATHCS B MOJIMXPOHHBIX PYAHBIX
y3jaax.

HderanpHOE M3yueHWE TEOJOTMUECKOTO CTPOEHHSI KPYMHBIX W CBEPXKPYITHBIX 30JI0TOPYIOHBIX
MECTOPOXACHUHN IO3BOJISET YCTAHOBUTD, UTO 3AJOXEHHE M ABTOHOMHOE Pa3BUTHUE JIOKAJILHOHU
PYOOKOHTPOJUPYIOMIENA CTPYKTYPHl HA 3HAUMATEIbHBIM BPEMEHHOM MEPHOI OMEPEXAJ0 IHTAN
pyncodpaszoBanus. HamOosee xapakTepHbl [Ba BAapHAHTA 3aJ0XKEHHS DPYIOKOHTPOJIMPYIOLICH
ctpyktypsl: 1) (popmMupoBaHue JOKAJTHHOU MAJCOACTIPECCHU C AKTUBHBIMM BEPTHKAJIbHBIMU
nepeMenieHnusIMHu €€ GOpTOB, 06pPa30BaHUE 3aXOPOHEHHBIX 0ACCEHOB METECOPHBIX BOH; 2) obpa-
30BAHME APEBHETO MHTPY3UBHOTO HMITOKA, B KOTOPHIN B IIPEPYAHBIN 3TAall BHEAPSETCS PyIOHOCHBIM
WHTPY3UB, 00pa30BaHNE KOHBEKTUBHOM reOTEPMAIBHON CHCTEMBL.

YkazaHHbIe SBAEHUS CBA3BIBAIOTCS C AJTUTEIBHO (DyHKIMOHNPYIOMKMMYU TENJIOBBIMU IIOTOKAMH,
TCHEPUPYEMBIMUA BEPXHEW MAHTHUEH.

GOLD GIANTS

M.M.Konstantinov (TsNIGRI, Roscomnedra, Moscow, Russia)

Absolute ages for 65 large and super-large gold deposits of the world were collected and analyzed.
Main time intervals for gold deposit formations are: 2700—2600, 400—360, 320—280,
130—100, 90—60, 40—35 m.y. In these intervals, deposits in volcanogenic, plutonogenic and
terrigene host rocks were found to be nearly coincident in time. The periods of rifting maxima
in Earth’s history and the periods of large and super-large deposit formations coincide.
Ore-bearing and ore-consisting rock complexes connected with large and super-large deposits
are characterized by deep generation (ultrabasites, picrites, alkalibasalts, lamprophyres) and
conditions for carbon-bearing sediments deposition (coal-bearing and bitumen-bearing
horizons). Earth crust historic-geological anomalies include large and super-large gold deposits
and may cover the same geological periods. For this reason, the mineralisation is polystage.
Three genetic models of large and super-large gold deposits can be proposed: «fluid-crust of
Earth», «fluid-andesit» and «lamprophyre», which differ from each other by levels of generation,
modes of transport and mechanisms of gold precipitation from fluids. During a long geological
time these varieties can occur in polychronous productive gold areas.

The detailed study of geological structure of large and super-large gold deposits permits one
to conclude that the generation and autonomous development of a local ore-controlling structure
over a prolonged period of time preceded the ore formation stage. Most typical are two kinds of
generation of an ore-controlling structure: (1) formation of a local paleodepression with active
vertical movements of its walls, formation of buried meteoric water basins; (2) formation of an
old intrusive stock, into which an ore-bearing intrusive mass is invaded at the pre-ore stage,
and formation of a convective geothermal system.

The phenomena just mentioned are related to heat flows of prolonged activity generated by
the upper mantle.
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KJIACCU®UKALIMA 30JJOTOPYIHBIX MECTOPOKIEHU POCCHUU

M.M.Koncrautnnos (ITHUT'PU Pockomueapa, Mockea, Poccus)

OCHOBHEIE 30/I0TOPY/HBIE MECTOPOXACHUS POCCHM JIOKAMM30BAHH B BYJKAHO-TLIy TOHUUECKMX
TH0SICAX A3UATCKOM OKPAMHEI KOHTMHEHTA M THXOOKEaHCKHX OCTPOBHEIX AYT, CTPYKTYD AKTUBH-
3amuM JPCBHUX IIUTOB U 06JacTeil 3aBEpIIEHHON CKIAMYATOCTH, TEPPUICHHBIX KOMILIEKCAX
CKJIAA4YaThIX CHCTEM MHOTCOCHHK/IMHAJIEN, OPOTCHHBIX CHMCTEM 3IBTEOCHHKIMHANCH. CeMeiCcTBO
30JI0TO-CEPEOPSHBIX MECTOPOXACHUI BYJIKAHO-ILTYTOHHYECKHUX MOSCOB TIPEACTABICHO PIOOM C
MUPOKMMA BaPHALUIMU OTHOWIEHKS Au/Ag B pydax OT CYIMECTBEHHO 30JO0THIX H 30J0TO-TE-
JYPOBBIX [0 CYIIECTBEHHO cepeOpsiHbix U cepebpo-mommMerammueckux (Armackoe, MHOro-
BepmmHHOE, [lykar). MecTopoXIeHns IPEACTABICHB XMUIAMHE, XWIbHBIMY 30HAMM, METACOMA-
THYECKIMH 3aJI€XAMH TIPOXKIIKOBO-BKPAILTEHHBIX pyA. MecropoxneHus CTPyKTYp aKTHBH3ALAN
TIPEACTABJIEHEl 30I0TO-TIONUCY Ib(uAHO-KBapestiMu ([lapacyn, JleGenutoe), wmu 3010T0-axy-
Jasp-ksapuestivu (Kypanax, baneit) Tunamu. XapakTepHH XUIbHBIE TEIA U 3A/I€KH TUIIA MAHTO.
3HAUNTETBHBl TEPCIEKTUBBL BHISBICHHS 30/10TO-IOP(UPOBHIX 0GHEKTOB. MecropoxneHns B
TCPPUTCHHBIX KOMILIEKCAX MPEACTABJICHB! 30/I0TO-KBAPILEBHIMHE, 30JI0TO-MBIIbAKOBUCTO-CYJIb-
GUOHBIME ¥ COBMCIIEHHBIMM THHAMH C JUCICPCHBIM W CBOOOTHBIM 30/I0TOM (Haranka,
Hexpamunckoe, Cyxoit Jlor, Onummnuana). MecTopoxaeHusa 5TOro CEMENCTBA OTHOCITCH K
KPYNHOOObEMHOMY THILY, OyAyuH IPECTABIEHB JTHHEHHBIMH IITOKBEPKAMY, MHOTAA 6OraThiMi
KBapuesbiMu Xutamu. Oco0y10 MPOMBIIUIEHHYO TPYIIY COCTABISIOT OKUCTEHHBIE UACTY JTHHEH-
HBIX 30H IIPOXHIKOBO-BKPAIUICHHBIX Cy/Ib(HAHBIX pyd. DopMUpOBAHKE MECTOPOXIECHMUIT OITHCHI-
BAcTCs BYJKAHOICHHO!, TMAPOTEPMA/IbHO-0CAI0YHO-METAMOP(OreHHOM | My TOHOTEHHON MOJE-
JISIMH,

Bynxanorennas Momesb OXBATHIBACT WIMPOKHMH CHEKTP MECTOPOXKACHMI BYJIKAHO-TLTY TOHHYE-
CKHX TOSICOB M BKJIIOYAET IPUIOBEPXHOCTHYIO KHMCJIOTHO-COIB(MATAPHYIO, CYOBYJKAHHUYECKYIO,
BYJKAHO-TIyTOHMYECKYI0 M PETEHEPAIMOHHYI0 Pymoo0pasyromyr cucTeMbl. Kaxpas w3 Hux
XapakTepU3yeTcs ONpeAeTEHHBIME 0OCTAHOBKAMY HAXOXICHHS MECTOPOXACHHMIA. I'mpporepmainp-
HO-0CafI0YHO-METaMOP(OTCHHAsT MOZIENb OXBATHIBAECT MECTOPOXAEHHS CTPATH(OPMHOIO TUIA B
TEPPUICHHBIX (hOPMALMAX U BKITIOYAET ITOCJAEAOBATENLHOE POSIBICHUE THAPOTEPMATHO-0CATOU-
HOTO pymoobpa3oBaHus u MeTaMmopdusma.

CLASSIFICATION OF RUSSIAN GOLD DEPOSITS

M.M.Konstantinov (TsNIGRI, Roscomnedra, Moscow, Russia)

Main gold deposits of Russia are localized in volcano-plutonic belts of the Asian continental
margin and Pacific island arcs; tectonic magmatic activity (TMA) structures of ancient shields
and regional folded systems; in terrigene rocks of miogeosynclinal folded systems; eugeosynclinal
orogenic systems. Association of gold-silver deposits in volcano-plutonic belts is presented by
series with wide variations of Au/ Ag proportion in ores from essentially gold and gold-tellurium
to essentially silver and silver-base metals deposits (Aginskoe, Mnogovershinnoe, Ducat). These
deposits consist of veins, vein zones, metasomatic lodes with veinlet-disseminated mineralisation.
Deposits in TMA structures are represented by gold-polysulfide-quartz (Darasun, Lebedinoe),
gold-adularia-quartz (Kuranach, Baley) types. Veins and «manto» type of mineralisation are
abundant. Great perspectives are connected with prospecting of porphyry gold deposits. Gold
deposits in terrigene rocks are represented by gold-quartz, gold-arsenicum-sulfide and joint
types with dispers and free forms of gold (Natalka, Nezhdaninskoe, Sukhoi Log, Olimpiada).
This group of deposits belongs to large-volume types and is presented by linear stokwork,
sometimes — very rich quartz-gold veins. A special economic type of gold mineralisation is
connected with linear oxidized zones of disseminated gold-sulfide mineralisation. Genesis of
gold deposits can be described by volcanogenic, hydrothermal-sedimentary-metamorphogenic
and plutonogenic models. :

The volcanogenic model covers a wide spectrum of deposits situated in volcanoplutonic belts
and includes the near-surface acidic-solfataric, subvolcanic, volcanoplutonic and regeneration
ore-forming systems. Each of them is characterized by specific deposit settings. The
hydrothermal-sedimentary-metamorphogenic model covers the stratiform-type deposits in
terrigenous formations; it includes successive manifestations of hydrothermal-sedimentary ore
formation and metamorphic processes.
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IPUPOJA U 3BOJIIOLNA TEOXUMHUYECKUX U TEO®PU3NYECKHNX
IMOJIEM 30JI0TO-PEAKOMETAJUJIBHBIX TIPOBUHIINHA

A.A Kpemeneuguii, A.K.Anexceesa, A.A.Bonox, H.A Ky6auues, 3.0 .Muuuep, H.M.Yron (MMI'P3 Pockomuenpa,
MockBsa, Poccus)

Ha npuMepe KpymHEHIIHX 30/710TO-peAKOMeTa/UIbHEIX mpoBuHImii 6biBmero CCCP ycraHoBsieHa
METAJIJIOTEHUUECKAs] 30HAJBHOCTh (IEHTPaJIbHbIE YACTH — 30JI0TO, cepedpo u Menb, nepugepu-
yeckre — BOJbdpaM, OJI0BO M JIMTHIA), COOTBETCTBYIOUIAS IBOJIOLUH 3EMHOM KOPBIL.

Paspa6oTaHa reoiormueckas MOAE/Ib, B COOTBETCTBHM C KOTOPOH Pa3BMTHC 30/10TO-PEIKOME-
TAJUIbHBIX TIPOBUHIMIA IPOUCXOONUT B CJAEAYIOIIEH HOCAEAOBATENLHOCTH: a) BO3CUCTBHE MAHTHU-
HOTO TJIOMA Ha HIDKHIOI Kopy; 6) 6asudukauus cpegHeil KOpsl ¢ 00pa30BaHMEM MaHTUHHO-KO-
pOBBIX PACILIABOB; B) TPAHMUTHU3ALMS BEPXHEH KOPbl M BHEAPEHUE TPAHUTOB, TEHEPHUPYIOMHKX
merasutonocHsie daronmst (Au, Ag — Han ruiiomom, W, Sn, Li — Ha nepudepun) ; r) o6pasopanme
IapaMarMaTHYCCKUX DPYAHBIX MECTOPOXIACHUH B BY/JIKAHOTEHHO-TEPPUICHHBIX KapOOHATHBIX
TOJMIAX ¥ OPTOMATMATHYECKHX O/IM3 FPAHMTHBIX MACCHBOB; 1) 00pa3oBaHME OCAAOYHOIO 4EXJId,
MEPEK PHIBAIOIIETO PYyIOBMEINAIONIME TTOPOAbL.

CoOTBETCTBEHHO, B (DOHOBBIX TeO(DM3MUECKMX TMOJSX BO3HMKAKOT: a, 0) perumoHajbHBIE
(R>50 xM) ceiicMO-rpaBUTALMOHHbIE aHoMannmu (Ag>4 mram); B) JokajapHbie (R 5—13 xm)
marantabie anomaauw (10<AT<100 HTA); r) JIOKajAbHBIE HEOAHOPOAHOCTH IUIOTHOCTH M
JJIEKTPUUECKIX CBOKMCTB MOPOA. IIpoeKuyst KOHTYpPOB HOBOOOPA30OBAHHEIX AHOMAIMI HA MOBEPX-
HOCTE MapKHpPyeT TPAaHULBI PYTHBIX TAKCOHOB.

B (pOHOBHIX TEOXMMHUECKMX MOJISX, COOTBETCTBEHHO, BO3HUKAIOT: a, 0) PErMOHAIBHBIA 1O
Macmraby ynprpaGasur-6a3uToBsiii TPodUIb HIKHEH M CPEOHEN KOPHI; B) JIOKAIbHBIC AHOMAJIHN
rpanurorennnx onementos (Na, Si, Li, W, Sn, Nb, F) B BepxHe# kope; I) JIOKa/IbHBIE AHOMAJIMH
3JIEMEHTOB 30/I0TOPYAHOM MuHepamsanun (Au, Ag, Sb, As, Bi); 1) Tpancdopmanms 9HIOreHHOR
30HAJIBHOCTU B HEOJHOPOTHOCTSX TUNEPrEHHOIO FEOXUMHUYECKOrO MOJIS.

Ha ocroBe 5TOi KOMILJIEKCHOM MOJEN co3gaHa 3p¢deKTHBHAS TEXHOJIOTHS MPOrHO3a M OLEHKH
30J10TO-pEAKOMETAJIBHBIX TPOBUHIMHN, BKJIIOYAS U MEPEKPHITHIE TEPPUTOPUH. Pabora BHIOIHEHA
npu nomaepxke donaa Copoca (rpaut MD-7300) u POOU (mpoext 95-05-14802).

NATURE AND EVOLUTION OF GEOCHEMICAL AND GEOPHYSICAL
FIELDS OF GOLD-RARE-METAL PROVINCES

A.A Kremenetsky, A.K.Alekseeva, A.A.Volokh, N.A Kubantsev, E.F.Minzer, N.I.Udod (IMGRE, Roscomnedra,
Moscow, Russia)

Using a paradigm of the largest Au-rare-metal (Au—RM) ore provinces of FSU, a metallogenic
zonality is established (central part — deposits of Au, Ag and Cu, periphery — W, Sn and Li)
corresponding to the evolution of the crust.

A geologic model is worked out; in accordance with it development of Au—RM provinces
occurs as follows: (a) the mantle plume’s attack on the lower crust; (b)basification of the middle
crust, formation of the mantle-crust melts; (c) granitization of the upper crust, intrusion of
metalliferous fluids-generating granites (Au and Ag above the plume, W, Sn and Li — in the
periphery); (d) formation of paramagmatic ore deposits in volcano-terrigenous-carbonate
sequences and orthomagmatic ones near granite massifs; (¢) formation of a sedimentary cover
blanketing Au—RM provinces.

In background GEOPHYSICAL fields, accordingly, arise: (a, b) regional (R>50 km)
seismo-gravity anomalies (Ag>4 mgal)— (¢) local (R 5—15 km) magnetic anomalies
(10<AT<100 n TD; (d) local inhomogeneities in density and electric properties; newly-formed
contours of the above anomalies, when projected onto the sedimentary cover’s surface, indicate
the limits and orientation of the ore provinces, regions, fields, and orebodies.

In background GEOCHEMICAL fields, accordingly, arise: (a, b) regional ultrabasitic- and
femic (basitic) profile of lower and medium crust; (c) local anomalies of granitogenic elements
(Na, Si, Li, W, Sn, Nb, F) in the upper crust; (d) local anomalies of gold ore elements (Au,
Ag, Sb, As, and Bi); (e) transformation of endogenic zonality into inhomogeneities of supergenic
geochemical field.

On the basis of the above integrated model an effective technology of prediction, prospecting
and estimation of Au—RM provinces, including blanketed terranes. The work was supported
by ISF (grant MD 7300) and RFBR (project 95-05-14802).
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YHUKAJIBHBIE U HETPAIUIIMOHHBIE MECTOPO2KIEHUA
PEJKHNX 3JIEMEHTOB B POCCUHU

A.A Kpemeneukmit, 3.K.Bypenkos, T.}0.Ycosa, E.JI.Ocokun (MUMI'PD Pockomuenpa, Mocksa, Poccus)

B nocnegnue rogsr B PoccHy OTKPBITH M MCCICA0BAHB KPYIIHBIE, B T.4Y. YHHKA/JIbHBIE MECTOPOX-
nenns. ToMTOpcKoe MECTOPOXICHUE B KOPAX BBIBETPUBAHKS KapOoHATHTOB, (ceep SkyTim). B pynax
Goraroro yuacrka cogepxatca 7—8 % Nb,Os, penxux semems — 15—16 %, ckanmus — 0,5—0,7 %.
Ilns pym xapakTepHbl NOBbINEHHBIE KoHUeHTpauuu: V (mo 1,5 %), Sr (mo 2 %), Ga (mo 150 ppm). B
CJTyuae OCBOCHMS MECTOPOXACHUE MOXKET BOATH B UHC/IO JIMACPOB 10 MPOM3BOACTBY PEAKOMETALTHHOM
npoxykipan. [Ipu MowmHocTy npexmpugras SO TeiC. T pyasl MoXer BoiTyckaTthes 4 toic.Tt Nb,Os, 21 1
50203, 333 1 Y203, 1128 T Nd203, 156 T Sm203, 451 Eu203, 122 1 Gd203, 10T Tb203.

YyKTYKOHCKOE MECTOPOXACHHUE CXOMHOrO reHesnca BhIgBacHO B KpacHosipckom kpae. Comep-
xanue Nb,Os; 8 Hem mocrmraer 1,6 9%, PEO — 7—89% (mo 15). B pymax Karyrmmckoro
MECTOPOXACHUS WIEJOYHBIX TpaHnToB (UntuHckas 061acts) coxepxurcd (8 %): 0,3—0,4 Nb,Oq;
0,02 Ta,0s; 0,4 PEO, B TomM umcne 0,13—0,16 Y,0;. B BocTouHOM 5K30KOHTAKTE MACCHBA
MOACYUMTAHEL 3aIaCEl PEOKO3EME/IbHBIX PyA B KosnmuectBe 40 MJIH.T CO CPEOHHMM COOEpKAHHEM
PEO 1,2 %, B Tom uucne 0,4 % Y,0,.

prHHbIM OTKPBITUEM SBJISIIOTCH MECTOPOXKACHU A 30JI0TO-IVIATHHO-YPAH-BAHAAHUECBbIX PYR B
Kapemun (Cpemusist m Bepxusas Tlagma, Becennee, Ilapesckoe m ap.) OCHOBHOH IOJIE3HBII
xomMnoHeHT — BaHamuit (80 % OT cTOMMOCTH MMOJIE3HBIX KOMIOHEHTOB B pyAax). I1porHosspie
pecypcet V,0s — 600 Teic. T, cpemnee comepxanue 2,5—3,5 9% (B OTHEABHBIX CCUYCHUSX
5—11 9%). Copepxanue ypana cocrasiser 0,15—0,25 9% . B oTaeapHBIX 32/1€XaX OTMEUAIOTCS
00 50 v/t Au, no 30 v/t Pt, 400 r /1 Pd.

lonboBoe MecTopoxaerne Cs OKOONErMaTuTOBBIX OMOTHTOBBIX MeTacoMaTuToB (MpkyTckas
06..). Conepxanue Cs,0 B Goratsix pymax 0,5—3,0 %, Li,0 — 0,3—1 %.

HoBelil TUI TaHTAI-JIUTHEBBHIX PYA — CIOAYMEHOBbIE 'PAHMTHL — MECTOPOXACHHE Asuiaxa
(Fopubiid Anrait). Cogepxanue criogyMeHa B rpanut-nopdupax ot 5 no 30 %; Takxe ycTaHOB-
JIEHbl OMCMYTOTAHTAJIAT, MUKPOJIMT, TAHTAIUT, TAHTIBKCEHNT, TIOAYIMT, AMOJIUTOHNUT, XOIMK-

BUCTUT. TIpOrHO3HBIC PECYPCHl PyIObl WCUHC/ISIOTCS COTHSIMHM MUJUTMOHOB TOHH IIPH CPEIHEM
cogepxanme Li,O 0,8 %, Ta,05 0,01 %.

UNIQUE AND NON-TRADITIONAL MINERAL DEPOSITS OF RARE
ELEMENTS IN RUSSIA

A.A. Kremenetsky, E.K. Burenkov, T.Yu. Usova, Ye.D.Osokin (IMGRE, Roscomnedra, Moscow, Russia)

Recently in Russia there have been discovered and explored high-tonnage and unique mineral
deposits. Tomtor, Sakha-Yakutia, is a unique carbonatite weathering crust object. Contents of
Nb,Os in ores of a rich high-tonnage prospect is up to 7—8 %, that of TR REO) — 15—16 %. Sc
— 0.5—0.7 %; other components of interest are V (up to 1.5 %), Sr (up to 2 %), and Ga (up to 150
ppm). Provided annual mining output is 50 Kt, up to 4Kt of Nb,Os, 21 ton of Sc,0s, 333 ton of Y,0s,
1128 ton of Nb,O;, 156 ton of Sm,0;, 45 ton of Eu,0;, 122 ton of Gd,0s, and 10 ton of Tb,0; could
be produced. The Chuktukon deposit of similar origin was discovered in Krasnoyarsk province. Contents
of Nb,Os here is up to 1.5 % and REO — 7—8 (up to 15 %). The Katugin deposit of alkaline granites
lines in Chita oblast. The ores contain (%): Nb,Os 0.3—0.4, Ta,05 0.02, ZrO, 1.7, REO 0.4 (including
0.13—0.16 Y,0,). Besides, in the massif's outer contact up to 40 Mt of the rare metal ores was explored with
average contepts of REO 1.2 %, (including 0.4 %, Y,05).

Au-Pt-U-V mineralization in Karelia should be also mentioned (e.g., Sredniaya and
Verkhniaya Padma). V is a major economic ore component (up to 80 % of total cost). Predicted
V,0; resources are 600 Kt at average contents of 2.5—3.5 % (locally, 5—11 %). Contents of
U ranges from 0.15 to 0.25 9. Locally, contents of Au are up to 50 ppm, Pt to 30 ppm, and
Pd — up to 400 ppm.

Gol'tsovoe (Irkutsk Oblast) is a new deposits of Cs ore, the near-pegmatite metasomatites.
In rich ore Cs,0 contents is up to 0.5—3.0 %, Li,O0 0.3—1%,.

Allakha, Gornyi Altai, represents a non-traditional type of Ta-Li ores, spodumene granite.
The contents of spodumene in granite porphyres varies from 5 to 30 %. There are also
Bi-tantalite, microlite, tantalite, Ta-cuxenite, pollucite, ambligonite, and holmgyvistite. Predicted
8r8 reserves are of the order of several hundred Mt at average contents of Li,O 0.8 % and Ta,O;

01 %.
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PACIHPEIEJIEHUE MACC U CONEPKAHUI B PYTOOBPA3YIOIIVIX
CUCTEMAX (OS)

A.U.Kpusyoe (LTHUT'PU Pockomueapa, Mocksa, Poccus)

OS cBI3LIBAIOT MCTOYHUKH PYAHOrO BEIIECTBA S, TPaHCHOPTHPYMOMKE areHThl T M pymHBIC TEaA
O, MeXay KOTOPBIMH MPOMCXOTUT OGHOHAMPABICHHOE TIPEPHIBUCTOE HMJIM HENMPEPHIBHOE Iepepac-
npeneaeune Macc M u conepxanuit C meramna (Merasios). [l KOTMUYECTBEHHOTO OMMCAHUS
TAKOIO MePepacnpefeICHUsI MOTyT ObITh UCTIOMb30BAHB COOTHOIIEHHUS MACC METAJLIOB B KaXAOM
oneMeHTe, OS KOTOpPHIX BBIPAXKAIOTCA YEpe3 MAcChl JTHUX DJAEMEHTOB M COOTBETCTBYIOLINE
KOHILEHTPALMY METAJIOB. DTH COOTHOWEHNS Mg maps S—T 0TpaxamT cTeneHb SKCTPAKINH
meraanaa k u3 S, mag T—O pomo nakormiennoro merasia d B O, ais S—O npogyKTHBHOCTD P
cucreM man S. CooTHOLIEHUS coaepXaHuii, Macc M nokasarenu k, d, p B kaxaom anemenre OS
cBa3aHbl npocthiMu 3asucumoctamum (Ct/CsxMr/Ms = k; Co: CrxMo/Mtr = d;
Co/CsxMo/Ms = p) m ux KomOuHaUsAMHU. B OTHOmMEHHAX COAEpXAHMM OTPAXKAKTCA YPOBHU
HAKOIJIEHUS METAJLIA IIPU €ro mepexoe or aneMenTa K anementy OS, a B OTHOMICHUAX MACC —
pactsopumocth T B S m gosig O or T, HeoOxoaumeix st obpasosanus O, B mo6eix OS sHaueHusd
nokasareneu k, d, p m oTHomenui Macc < 1, a OTHOLIEHHUH CONEpXaHmil > 1. DTUM onpenesrorcs
KOJIMYECTBEHHBIE OTPAHUUYCHHS PEeabHBIX CHCTEM.

Ha osT1oit ocHoBe paHo kosmuectBeHHoe onucanue Cu—Ni marmatoresnsix U Mo—Cu
IHAPOTEPMAJIBHBIX KOHBEKTHBHO-PEUMKANHTOBBIX OS, [Ig KOTOpBIX yUTEHbl TApaMeTphbl KOHK-
PETHBIX MECTOPOXIACHUIN, pacnpefesieHue METaJJIOB U PAa3JUYHBIE MOJEIM UX HAKOILUICHUS,
BKJIIOUAs CTYyIEHYAThI (IIPEPBHIBUCTDIA) M HENPEPHIBHBIA POCT KOHLEHTPALMM, @ TAKXKE NEPEOT-
JIOXKEHNE BEUIECTBA NMPH (POPMUPOBAHUU PYIHBIX TEJ.

Uccnenosauns seinoadeHsr npu noaaepxke ISF, npoekr J9G100.

MASS — ENT DISTRIBUTION IN ORE-FORMING SYSTEMS (OS)

A.IKrivtsov (TsNIGRI, Roscomnedra, Moscow, Russia)

OS interrelate ore matter sources (S), transporting agents (T) and orebodies (O) with
unidirectional discontinuous or continuous redistribution of metal(s) masses (M) and contents
(C) between them. To describe this redistribution quantitavely, it is convenient to use metal(s)
mass proportions in pairs of OS elements expressed in terms of these elements” masses and
corresponding metal(s) concentrations. In S—T, these relationships represent the extent of
metal extraction (k) from S; in T—O, they display the proportion of accumulated metal (d) in
0; in S—O pair, these quantities represent productivity (p) of OS or S. Content and mass ratios
in each of the OS elements are related to k; d and p factors through simple relationships (Cr :
CsxMr/Ms = k; Co/CtxMo /Mt = d; Co/CsxMo/Ms = p) and their combinations. Content
ratios represent the levels of metal accumulation as it is transferred from one OS element to
another, while mass proportions display T solubility in S and O share in T required for O
formation. In any OS, the values of k, d, p and mass ratios never exceed 1, while content ratios
are > 1. These restrictions determine quantitative limitations set upon real systems.

Based on this concept, a quantitative description of Cu—Ni magmatogenic OS and Mo—Cu
hydrothermal convective-recycling-type one has been developed, such descriptions being based
on sizes and scales of deposits, metal(s) distribution and different models of metal accumulation
processes, including the concepts of stepwise (discontinuous) and continuous concentration
growth and ore matter regeneration during the formation of orebodies.

The studies were supported by ISF, project J9G100.
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KOHBEPTEHTHOCTb ®OPMUPOBAHUA 30JI0TOPYTHBIX
MECTOPOZKOEHUUA

H.K.Kyp6anos (ITHUT'PU Pockomuenpa, Mockea, Poccus)

Hecmorps Ha 6ospLIoe pazHooOpasue 00CTaHOBOK JIOKATM3AIIH 30JI0OTOPYAHBIX M 30J10TO-Ceped-
DPSHBIX MECTOPOXAECHUI OHU TPANULIMOHHO CBA3HBAIOTCA NPEUMYIIECTBEHHO ¢ MMAPOTEPMAIbHEI -
MM (DTIOMIAMH OPOTEHHBIX Y MOCTOPOrE€HHBIX TPAHMTOMAHBIX MHTDPY3MH HIH BYJIKAHO-TLTY TOHH-
YECKHUX MOSCOB 00aCTEM TEKTOHO-MATMATHYECKON AKTHBU3ALMHA.

Anamm3 ycnoBnit GOPMHUPOBAHMS YKA3aHHBIX MECTOPOXICHUH B BECHMA pa3aUYHBIX T€OTEKTO-
HAYECKUX OOCTAHOBKAX BBIABJISET G0bIIOE pasHooOpasue reHeTHYECKUX THIOB, 00pasyomux
TPM KOHBEPIEHTHBIX PSha: a) B yIVIEPOAMCTO-KapOOHATHO-TEPPUIEHHBIX KOMILIEKCAX ME30- H
MHOTEOCHHKJIMHAJIEN; 6) B SJHCHANMUYECKHX OCTPOBHBIX AYyrax v BYJKAHO-IUIyTOHHUYECKHUX MOsScax
TEKTOHO-MAarMaTHYECKON AXTHBHU3ALMK; B) B BYJKAHOTCHHBIX DBIEOCHBKIMHAIIX.

KouBepreHTHE psx B GONBIIMHCTBE YKA3AHHBIX THIIOB TIPOBMHIMIL IIPEXCTABJICH ITOIMIEHHO-
TIOJTMXPOHHBIMA MECTOPOXKACHHAMHM GIATOPOAHBIX META/JIOB 9K30r€HHO-SHAOTEHHOIO KJ1acca, B
KOTOPBIX 3aJICXKH CJIOXEHB COBOKYITHOCTBI) TAK HA3BIBAEMBIX HNepPEUHHBbLX CTPATH(POPMHBIX
30JI0TO-KBapU-KapOoHAT-CYIb(OUAOHOCHBIX TOPH30HTOR (CTYCTKOBO-BKPATLICHHBIX WA HPOXUI-
KOBO-BKPAIlJIEHHBIX) JK3TaJS0UOHHO-OCATOUYHOIO MM JJIM3MOHHO-KATATEHETUUECKOTO MPOMC-
XOXJCHHUS, KOMOMHAPOBAHHBIX B PA3/IMUHBIX MAcMTabax co 6mMoputHbsiMU PETCHEPHPOBAHHBIMI
SHUTEHETUYECKUMH 3AJICKAMU — XUJIAMH, IPOXKHIKAMU ¥ METaIITOKBEPKaMH 3010TO-CYIbHI-
HO-KBAPUEBHIX M 30JOTO-KBAPLEBHIX PY.

Ilpu peanmszanyy 3THX BHEIIHHX OJaTONPUATHBIX YCJAOBMA B TE€X WIM MHBIX KOMOMHAIMSX
CO3AIOTCA COOTBETCTBYIOIMINE O0CTAHOBKM BO3HMKHOBEHUS KOHEUHOMN CHCTEMBI PYAOOTJIOXEHUS.
ITpu sTOM, OHpEnENMIOMUMHE B COOTHOIIEHMSIX «EPBUUHBIX» M «BTOPHUHBIX» PYA SIBJISIOTCH:
MHTEHCUBHOCTh MPOSIBJICHUS OUCJOKALMOHHOIO MeTaMopdusMa M UHTPY3MBHOTO MArMaTu3Ma,
OJATC/AbHOCTD PA3BUTHS IIOCACAHMX — OT IIPEJOPOr€HHOTO, OPOTEHHOIO [0 IIOCTOPOTEHHBIX
9TanoB AKTUBHU3ALHM, YTO UIPAET CYMIECTBEHHYIO (UACTO OINPEAC/IMIONIYI0) POJIb KaK B IIPOLIECCE
pereHepaumy «IEPBUUHBIX» 3AJMIEXKEH, TaK M B UX MOOWIM3AIUH 1 000rameHry B 01arOMpHSTHRIX
cpenax M 00CTaHOBKAaXx.

CONVERGENCE OF GOLD DEPOSITS FORMATION

N.K.Kurbanov (TsNIGRI, Roscomnedra, Moscow, Russia)

In spite of widely diversified settings of gold and gold-silver deposits (from variously dislocated
volcanic and volcano-carbonaceous-carbonate-terrigenous complexes to plutonogenic, of various
formation depths, sizes and morphology), these are traditionally connected mainly with
hydrothermal fluids of orogenic and post-orogenic granitoid intrusions or volcano-plutonic belts
within the areas of tectono-magmatic activization.

Analysis of the conditions of forming these deposits in various geotectonic settings of mobile belts
shows a wide variety of genetic types forming three convergent series with individual models having
cause-and-effect interrelationship: a) in carbonaceous-carbonate-terrigenous complexes of meso- and
miogeosynclines (primary and secondary residual basins); b) in ensialic island arcs and volcano-plutonic
belts (marginal and intra-continental) of tectono-magmatic activization; c¢) in volcanogenic
eugeosynclines.

In most province types, the convergent series is represented by polygenic-polychronous
precious metal deposits of exo-endogenic class where orebodies are composed of a set of so
called «primary» stratiform gold-quartz-carbonate-sulfide-bearing horizons (clot-disseminated
or streaky-disseminated) of exhalation-sedimentary or elision-catagenetic origin combined with
«secondary» regenerated epigenetic orebodies — veins, veinlets and megastockwork gold-
sulfide-quartz and gold-quartz ores.

Under favourable combinations of these conditions the appropriate settings for origination of
final ore deposition system are created. Relationship between «primary» and «secondary» ores
is governed by intensity of dislocation metamorphism and intrusive magmatism, their duration
(from pre-orogenic, orogenic to post-orogenic activization) playing important (sometimes,
governing) role both in the process of regeneration of «primary» deposits and in mobilisation
and enrichment of the latter under favourable environment and setting.
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JIYPHOBCKOE MECTOPOKJEHUE — HOBBII1 )
30JI0TO-MAPTAHIIEBBIN TUII (CEBEPO-BOCTOYHBIII CAJTIAUP)

H.M.Kyxenbubli1, 3.B.KyxesnbHas, A.A.Iloranos, H.A.I'naaxos, JI.A.IMurpuesa (CHUMITuUMC PockoMueznpa,
Hosocubupck, Poccus)

MecropoxaeHue Kak MapraHiesoe m3BecTHO ¢ Hauana XX B. [lo reHe3ncy OOHMMHU HMCCIEAOBA-
TEJSIMHA CUNUTACTCH TMAPOTEPMATbHBEIM, IPYTHMHA — BYJIKAHOTC€HHQ-OCATOUHBIM.

V3yuyeHne pyAHBIX KBAPIMTOB NMOKA3a/10, uTo Gombmas yacTh UX 06pazosasack mo KapboHar-
HBIM TIOPOAaM, MEHbIIAs — 10 3ddysuBam u ux Tydam.

B kBapuuTax 1o kap6oHATaM MHOTO MAapraHIEBEX MUHEPAJIOB, IIOUTH IIOJIHOCTHIO OTCYTCTBYET
cepuuuT. B kBapuurax mo 3¢@ys3uBaM 3HAUMTENHHO 6GONbLIE CEPULMTA, TEMATHTA M IOUTH
TOJTHOCTHIO OTCYTCTBYIOT MAPTAHUCBBHIC MHHEPAJIBI.

Maprasiesoe opyacHEHUE MPUYPOUEHO K KAPOOHATHHIM OTJIOXEHUSM, 3aMECTUBIIMMCS BITOC-
JIEAICTBAY BTOPUYHBIME KBAPLUMTAMH, a 5ddy3uBHBIE 00PA30BAHUE M KBAPLMUTH, 00PA30BABIIHECS
10 HUM, MAPraHiEeBhIX COCOMHEHUN TMOUTH HE cofepxar. M3 3Toro MOXHO COeaath BHIBOA, YTO
MapraHel UMEET OCaZA0YHOC (BYJKAHOTCHHO-OCANOYHOE) MPOMCXOXIACHME, a TMAPOTECPMAJIBHEIC
pacTBOPHL KHUCJIOO COCTABA TOJMBKO TIEpEepacnpenesaim ero. Ha paHHux CTagmsax BBHICBOOOXAAK-
uiicst U3 KapOOHATOB MAPraHell B PE3Y/IbTATE AUCCOMHALMH BCTYIIA B PEAKLIHIO C KPEMHE3EMOM,
B PE3yJbTATE UYETO OOPA30BHIBANMCH CHIMKATH Mapranua (Opaydur u ap.). B manpHeiimem mpu
MOBBIIICHAN MOTEHIMAJIA KUCI0POAa CHTMKATHBIC COCIMHCHNUS MapraHia IEepeuid B KHCIOPOa-
Hbie — 00pa30BaJMCh OKCHIOB ¥ THAPOKCHIB MApradmna (MMpoJIIO3nT, ICAAOMENAH 1 Ap.). YacTs
MA4prafna, BO3MOXHO, [PUBHOCHIACH TMAPOTEPMAJbHBIME pacTBopamu. Ha KoHeuyHOM Bsrame
6apUT-IMPOJIIO3UTOBHE M TEMATHT-0APUTOBHIE W APYTHE TUMNB KBAPLUHTOB MOABEPIIMCH HUAZKO-
TEMIIEPATYPHOMY METACOMATO3y (MPOMMIMTHU3ALNUHN), C KOTOPHIM CBS33aHO 30JI0TOOPYAEHEHHE.
30/I0TO YyCTAHOBJICHO B KBAPIHUTAX ¥ BCEX TUIAX MAPraHUEBOM pyasl B Kosmmyectse mo 10 r/T,
TIpH CpefHeM cofepxanuu no 24 npobdam 4,5 r/ . ITo mpOrHo3HeEIM pecypcaM 30J10Ta MECTOPOX-
JEHME OTHOCHTCH K KPYIHBIM.

DURNOVSKOYE DEPOSIT — A NEW GOLD-MANGANESE TYPE
(NORTH-EASTERN SALAIR)

N.M.Kuzhelny, Z.V.Kuzhelnaya, A.A.Potapov, N.A.Gladkov, L.A.Dmitrieva (SNIIGG&MS, Roscomnedra, Novosibirsk,
Russia) ’

The deposit is known as a manganese one beginning with the XXth century and it has been
studied by many scientists. It is confined to secondary quartzite within volcanic sedimentary
Lower Cambrian rocks. In genesis some scientists consider it to be hydrothermal, others —— as
volcanic-sedimentary.

The study of ore quartzites shows that their most part was formed replacing carbonates and
the lesser — replacing effusive rocks and tuff.

The quartzite replacing carbonate includes many manganese minerals, sericite is almost
absent. Quartzite replacing effusive rocks shows more sericite, hematite and almost complete
absence of manganese minerals.

Manganese mineralization is confined to carbonate deposits being substituted subsequently
for secondary quartzite and almost no manganese compounds are contained in effusive formations
and quartzite formed after these. Hence, it may be concluded that manganese is of sedimentary
(volcanic-sedimentary) origin and hydrothermal solutions redistributed it only. At early stages
manganese, released from carbonate due to dissociation, reacted with silica resulted in the
formation of manganese silicate (braunite, etc.), subsequently owing to the increase of oxygen
potential manganese silicate compounds transformed to oxygenous, i.e. manganese oxides and
hydroxides (pyrolusite, psilomelane, etc.) were formed. A part of manganese appears to be
supplied by hydrothermal solutions. At the final stage barite-pyrolusite, hematite-barite and
other forms of quartzite experienced low-temperature metasomatosis (propylitization) which
mineralization is associated with. Gold in quartzite and all other types of manganese ore
constitutes up to 10 g/t averaging 4.5 g/t for 24 samples. In mineral resources of gold the
deposit is referred to large ones.
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CUTMKATHAS U PYIHASI COCTABIIIOLIME TAJTHAXCKMX
PYNIOHOCHBIX UHTPY3UU: OCOBEHHOCTU U KOHTPOJIb
PACIIPEIE/IEHNS

AIlJInxaues (IITHUI'PU Pockomuenpa, Mocksa, Poccus)

Ha ocHoBe passenouHBIX JaHHBIX MCCAENOBAHO PACIIPENEIEHNE CYIb(UIHOrO BemecTsa, Ni, Cu,
Co, Pt, Pd, Rh u Au B TanHaxckoi u Xapaenaxckoi pyaoHOCHBIX WHTpY3usax. Onpenenedo, 4To
CUTMKATHASL YaCTh MHTPY3U# cocraeuser 5,4 u 4,5 mapa. 1, coorsercreenno. M3 Hux 6eccynb-
¢bunabie muddepennuare cocrasnsior 4,153 (77,7 %) u 3,0 (66,4 %) Muapa. T, a PyIOHOCHBIE
NUKPUATOBBIA M TAKCUTOBHIA + KOHTAKTOBbINA TOPM30HTH cooTBercTBeHHo 0,636 (11,7 %) u 0,586
(10,6 %) mapn. T (ans Tamsaxckoit unaTpysmun) u 0,6 (13,7 %) u 0,9 (19,9 %) mapn. T (s
Xapaenaxckoit unTpysun). M3 obuero komuecTsa cyihuIHOM COCTAB/ISIONMECH HA BKPAILICHHBIE
pyast npuxomurca 48,5 U, nns Tammaxckoit w 25,4 9 pna Xapaenaxckodl MHTpY3uil; Ha
MaccuBHbIE pyast 44,2 Y, u 65,2 9, a Ha BKpaIUICHHBIE 9K30KOHTAKTOBbIE pyasl 7,3 % 1 9,4 %,
cooreTcTBeHHO. OfI1Iee KOMMUECTBO KOHTAKTOBBIX POroOBMKOB TaMHAXCKOM HHTPY3HI COCTABILET
9,8 mapa. T, u3 HUx 5,9 Haxomarcs B BepxHeM, a 3,9 B HIKHEM SK30KOHTAKTAX MHTPY3WBA.
YcraHaBauBaioTcs: 1) HEPaBHOMEPHOE PACHPENEICHAE MACChi M MOIIHOCTH MHTPY3Wi, uX
muddpepeHIuaToB, IK30KOHTAKTOBBIX O0PA30BAHMIA M PYTHOTO BEUIECTBA; 2) PE3KHUE M3MCHECHMUS
IJIOMAAN TONMEPEYHOro CeUeHUd (mmaMeTpa) MHTPY3ud mo ux gaude (15 xM), BhIpaxamommecs
B UEPENOBAHNM MPOTIXKEHHBIX PACIIMPEHHBLIX C KOPOTKMMH Y3KMMH yuyacTKamu; 3) m3bbiTouHad
Macca PpOrOBMKOB, B 2 pasa TpEBBIIAIOMAs MACCy MHTPY3WBa M B 25 pas m 6osee ero
SHEPreTHUECKUE BO3MOXHOCTHY; 4) NPEUMYIISCTBCHHAS KOHUEHTPAUHMS CyIb(HMIHOTO BEIMICCTBA B
MECTax NEPEeXOAa OT CYXCHHBIX K DACUIMPEHHBIM Y4yacTKaM MHTPY3MBA; 5) HEOJIHOPOXHOCTD
coctaBa cynbuanoro semecrsa. O6bsicHeHue HabmopaeMbM (akTaM HaXOTUTCS B HOMYINCHHA
AJIUTCTIBHON CBSA3M KaMEP BHEAPEHUS C MATAIMMMH O4araMd M MHOTOKPATHOH CMCHE B HHX
MarMaTH4YeCKMX Macc B Pe3y/IbTaTe MPOJOJbHON LMPKY/ISUMH MarMel. PynoHocHOCT MHTpY3HBa
BO3PAcCTaeT ¢ yBEJIMUCHUEM UPKYJISINOHHBIX I[AKJIOB, 4 TAKXE MACCHl M MOIIHOCTH KOHTAKTOBBIX
POTOBHKOB.

SILICATE AND ORE SUBSTANCES OF TALNAKH ORE-BEARING
INTRUSIONS: PECULIARITIES AND CONTROL OF DISTRIBUTION

A.P.Likhachev (TsNIGRI, Roscomnedra, Moscow, Russia)

On the basis of exploratory drilling and analyses of drillcore, the distributions of sulfide ore,
Ni, Cu, Co, Pt, Pd, Rh and Au, have been calculated for the Talnakh and Kharaelakh ore-bearing
intrusions. The silicate portion of the intrusions can be calculated as 5.4 and 4.5 billion metric
tons, respectively. Of this, the sulfide-free differentiates make up 4.153 (77.7 %) and 3.0
(66.4 %) billion tons and the ore-bearing picritic and taxitic + contact rocks, respectively 0.636
(11.7 %) and 0,586 (10.6 %) billion tons (for Talnakh) and 0.6 (13.7 %) and 0.9 (19.9 %)
billion tons (for Kharaelakh). Disseminated ores in the intrusion constitute 48.5 % (for Talnakh)
and 25.4 %, (for Kharaelakh) of the total sulfide component, massive ores 44.2 % and 65.2 %,
and disseminated exocontact ores 7.3 % and 9.4 9%, respectively. The total amount of contact
hornfels of the Talnakh intrusion is 9.8 billion tons, 5.9 in the upper exocontact and 3.9 in the
low exocontact. Our data reveal the following peculiarities: (1) irregular distributions of intrusion
mass and thickness, its differentiates, exocontact formations, and ore; (2) sharp changes in
cross section along the length (15 km) of the intrusion expressed as alternation of long wide
intervals and short narrow intervals; (3) an excessive mass of hornfels, exceeding the mass of
the intrusion by a factor of two and exeeding its thermal contribution more than 23 times; (4)
preferable concentration of sulfide in intervals of intrusion from narrow to broad; (5) sulfide
compositions oscillate. There is a satisfactory explanation in assumption of long connection of
intrusion solidification chambers with parental hearths and repeated change of magmatic mass
in them in convective style of movement. Important practical conclusions follow: (1) the longer
circulation was active in an ore-bearing intrusion, the richer it will be in sulfide ore; and (2)
the longer circulation was active, the greater the mass and thickness of contact hornfels should
be for prospective activities.
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N30TOIHBIN COCTAB Fe, Ni 1 Cu MUHEPAJIOB PYJ] U TOPHBIX
ITOPO1, CBA3AHHBIX C BHYTPUIUVIMTHBIM MA®UYECKHUM U
YIBTPAMAOUYECKNM MATMATU3MOM

A.Il.JInxaues B.M.Baranos, V.IL.Wnynud (ITHUI'PU PockomHenpa, MockBa, Poccus), A.JL.Kupuxos
(MexanoOp-Ananur, Caukr-ITerepGypr, Poccus)

Uccnenoanuch o0pasubl pyx M TOPHBHIX moponm Mecropoxaenumi Hopumancka, Canepwu,
Crunnyorep u Jyayr, xenesopyaaon ¢opmanuy Busabuk, cubupcknx KMMOEPIMTOB U CHXOTI-
aymHbCKOro Mereopura. B Hopunbcke uayuanucy MaccuBHAA pyaa ¥ BKPAILJICHHAS MUHEPA/M3a-
U B MAKPAUTOBOM Tab6po-moaepure OKTa0pbcKoro Mecropoxaenus, 8 Canbepn — MacCUBHBIEC
MUPPOTHHOBAS M XAJBKOIMPHUTOBAS PYAB MecTOopoxacHus KpeiroH, B koMiurekce CTuiuiyorep
— BKparieHHaga pyna pucda J-M, B [lyayre — MaccuBHAs pyda MeCTOPOXIeHMS MuHHAMAaKC-
Baburr u nmosocuarag pyna xesnezopyaHoi dopmanun busabuk, B cubupckux kumOepauTax —
MuUHEpansl U3 6 TpyOOK, B CHXOTI-aJTHHBCKOM METEOPHTE — OOMH M3 YHABIIMX (DParMEHTOB.
AHaNIM3UpPOBAIKCh IMPPOTUH, XaJbKOIMPHT, TEHTIAHIUT, MATHETUT, OMBUH, Cr-INNUHEAUIB 1
kaMmacur. MzoromHble M3MeEpeHHd BHITIOJHLINCH HA BTOPUUHO-MOHHOM MACC-CIIEKTPOMETpE
(SIMS) IMS4F ¢upmbr Kameka mo cmenmanbHO pa3pabOTAHHBIM METOOMKAM. [lOrpemmHoCTbH
usMepenus cocrasaana 0,3% (orHocurensurix) (Likhachev et al.,1994; Jluxaues u ap., 1995).
Onpenenanuce orHomenud >'Fe /3*Fe, 6Fe /5"Fe, 8Fe />*Fe, 5Fe />*Fe, 2Ni /%Ni, *Ni/®Ni,
6INi/%Ni, #Cu/%Cu (puc.).
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Monyuennsle AaHHBIC MOKA3BIBAIOT BO3MOXHOCTh WCHOIB30BAHUS H30TOIHBIX OTHOMICHUN
MEepPEXOMHbIX JJEMEHTOB B M3YUYEHUM IeHEe3Uca pyd M APYrMX reoJornyeckux opMamui.

Fe, Ni AND Cu ISOTOPE COMPOSITION IN MINERALS OF ORES AND
ROCKS ASSOCIATED WITH INTRAPLATE MAFIC AND ULTRAMAFIC
MAGMATISM

A.P.Likhachev, V.I.Vaganov and L.P.Ilupin (TsNIGRI, Roscomnedra, Moscow, Russia), A.D.Kirikov
(«Mekhanobr-Analit», Russia)

Samples from the Noril sk, Sudbury, Stillwater and Duluth deposits, and Biwabik iron formation,
Siberian kimberlites and also Sikhote-Aline meteorite were used to determine the isotope
composition of Fe, Ni and Cu in minerals of ores and rocks. In Noril'sk region massive ore and
disseminated mineralization in picritic gabbro-dolerite (Oktyabrsky mine), in Sudbury massive
pyrrhotite and chalcopyrite ores from Creighton mine, in Stillwater disseminated ore from J-M
Reef, in Duluth massive ore from Minnamax / Babitt deposit and banded ore from Biwabik iron
formation, in Siberian kimberlites minerals from 6 pipes, in Sikhote-Aline meteorite from one
of the fallen fragments were studied. Pyrrhotite, chalcopyrite, pentlandite, magnetite, olivine,
Cr-spinellide and kamacite were analysed. Isotope measurments were made by the SIMS method
using an IMS4F CAMECA mass-spectrometer. This operates with a 0,3 relative percent error
for isotope ratio (Likhachev et al.,1994, 1995). The ’Fe /%*Fe, *°Fe /5Fe, %8Fe />*Fe, >*Fe />Fe,
58Nj / %0Ni,®Ni / Ni, 6INi/Ni, 2Ni/Ni and %3Cu /%Cu ratios were determined. Partly our
results are shown on the diagram S’Fe />*Fe vs %Fe /5Fe. As a whole, the researched samples
form a united, perhaps evolutional, line. Considerable differences exist in isotope ratios in
different natural materials, even if they are closely related geologically. Isotope ratio distribution
on the 5’Fe /5*Fe vs Fe />Fe plot might represent the result of gravitated differentiation of
protoplanet (meteorite) material on the Earth formation stage and reflect the depth of the
components sources of researched objects (with depth 57Fe /3Fe ratio increases, and Fe /’Fe
ratio decreases). Our data demonstrate the possibility of using the isotopic ratios of the
transitional elements in the study of ore genesis and other formations.
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JAUCKPETHO-HEINIPEPBIBHAS MOJEJIb ®OPMUPOBAHUA
THAPOTEPMAJIBHBIX XPYCTAJIEHOCHBIX KWJI

M.JLJIo6bi3osa (MI'PU, Mocksa, Poccus), JI.B.Orauecan (Pockomuenpa, Mocksa, Poccus)

AHAMTHYECKUE AAHHBIC YKA3BIBAIOT HA OTCYTCTBHME YHUBEPCAJIBHBIX TEPMO-, 6apo-, FEOXMMUYE-
CKHX yCa0BH (DOPMHPOBAHAS THAPOTEPMATBHBIX XpycrajaeHocHbix xua. Oco0eHHO HEOXHO3HAY-
Hbl JaHHBIEC IO TEMIIEPATYPHBIM YCJIOBHAM KPUCTA/LIN3AIUY XUJIbHOIO KBApNa M KPUCTAJLIOB, a
MEXAHM3M, DETyJHMPYIOMMA MPOUECC CHMXEHHS TEMIEpaTypsl IMAPOTEPMAIbHBIX PACTBOPOR,
OCTaJICS HE PACKPBITBIM.

Onnako MHorume (pakTsl CBUJAETEIBCTBYIOT O MMCKPETHOH IYJIBCALMH TUAPOTEPM M HATUUYMH
BPCMCHHBIX MPOMEXYTKOB 3BOJIIOLMOHHONO DA3BMTHUSI IPOIECCa MEXAY CACAYIOMUME. APYr 34
APYrOM JMCKPETHBIMH HMITYy/IbCAMM Tipd (POPMHPOBAHMM XPYCTAJECHOCHBIX XHJI., B paMKax
BbIIlBI/II‘aeMOI‘ﬁ MOZAC/IN IJIdBHAS COCTABAAIOLIAA nepenaga TeMnepaTypr ABJIIACTCA HpOHSBOHHOﬁ
OT AMCKPETHOTO MAJCHUS JABJICHHUSA B PE3yIbTATC TPEIIMHOOOPA30BAHMS M IOBBINICHUS CTCIICHH
npoHHLaeMocTu cpeasl. [Ipnm mocienyiomeM 3aKynOpUBAHMM BO3HUKIINX TPEIINH CHOHTAHHO
KPHCTaI/IM30BAHHBIM XUIBHBIM KBAPIEM CHCTEMA MPUOINXKAETCS K 3aKPHITOMY COCTOSHHMIO, U
9BOJIIOLMOHHOE CHIDKCHUE TEMIEPATYPhl B OCHOBHOM DEAJH3YETCsl MyTEeM OTBOAA TEILIA yepes
GOKOBBIC TIOPOAIBI. DTa CMEHA OTKPHITHIX H 3aKPBITHIX COCTOSIHUM CUCTEMBI (PUKCUPYETCH monepe-
MCHHOM MHBepcueil (pa30BOTO COCTOSHMS I'OMOIEHM3aLMU I'a30BO-KUAKUX BKJIIOUEHHMHA HA done
HAMPABJICHHOTO CHUXEHUS TEMIIEPATYPHI. )

IucxpeTHO-HENpPEPhIBHAS MOLE/Th NPOIECCA NPEANOIATACT B KAYSCTBE 0093aTENBHOTO YCJIOBUL
HEPUOAMYECKUIA MHOMOKPATHBIA NEPEBOI CHCTEMbI B IIPOTHBOMO/IOKHBIE COCTOSHUS: OTKPBITOE 1
3aKpeITOC. Peanusaums 3TUX COCTOSHMIA NPy GAArONPUATHBIX COUETAHUSX APYTHX (DU3HKO-XH-
MHUUYECKUX IaPAMETPOB MMEET BECbMa MAJIYIO BEPOSITHOCTb, VIMEHHO 3TO 00YCIOBANBAET HCKITIO-
UYATEIBHYIO PEIKOCTh BHICOKOMPONYKTUBHBIX XPYCTAJICHOCHBIX XHJI Ha ()OHE OFPOMHBIX MACILITA-
0OB MHIpALMU ¥ KOHICHTPALMY KPEMHE3EMA B 3EMHOI Kope.

DISCRETE-CONTINUOUS MODEL OF FORMATION OF
HYDROTHERMAL CRYSTAL-BEARING VEINS

M.L.Lobyzova (MGRI, Moscow, Russia), L.V.Oganesyan (Roscomnedra, Moscow, Russia)

From the available analytical data one cannot derive any universal thermal and geochemical
conditions of formation of crystal-bearing veins. Especially ambiguous are data on the thermal
conditions of crystalization of vein quartz and crystals, and mechanism controlling the reduction
of a temperature of hydrothermal solutions has not been elucidated.

However, many facts point to a discrete pulsation of thermal springs and existence of time
periods of the evolution processes between discrete pulses successively following one after another
during the formation of crystal-bearing veins. Within the framework of the model proposed a
major component of the temperature difference is found as a derivative of a discrete drop of the
pressure caused by the fracture generation and increased permeability of a medium. The
consequent sealing of generated fractures by spontaneously crystallized vein rock crystals
converts a system into a closed state. So the evolution reduction of the temperature is basically
provided by elimination of heat through the lateral rocks. Such alternating of open and closed
states of the system is marked by an alternating inversion of the phase state of homogeneous
gas-liquid inclusions against the background of directional reduction of a temperature.

The discrete-continuous model of the process assumes the availability of an obligatory
condition allowing a multiple transition of a system into different states: open and closed ones.
Realization of these states with favourable combinations of other physico-chemical parameters
is of low probablity. This fact is responsible for an extremely rare occurrence of high-productive
crystal-bearing veins on the background of a large-scale migration and accumulation of silica
dioxide in the Earth’s crust.
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MN30TOIMHBIN COCTAB YIJIEPOJA AJIMA30B 13 POCCBHIIIN
T'YAHBAMO, BEHECY3JIA

K.AMamues (TEOXU PAH, Mockea, Poccus), O.J1.3axapuenko (LIHUT'PU Pockomuenpa, Mocksa, Poccus),
Anpipec Can Knaymuo (Berecysia)

Ham 6pl1a mpeaocTaBieHa BO3MOXHOCTD M3YUHWTh H30TOMHHIM COCTaB YIVIEPONA a/aMa3oB U3
poccermu I'yampamo (Besecyana), Al KOTOPHIX 3TH HAHHEIC B IyO/IMKALUSX IIPAKTHYECKA
OTCYTCTBYIOT.

W3orTonHslif aBagu3 ocymecTsiasacsa Ha macc-cnektpomerpe BAPMAHT-MAT-230 ¢ Touno-
crbio +0,1 %,. Pesysmbrars Bhipaxens B BeqmunHax 0BC B %, orHOCHTeAbHO craHgapra PDB
CB/C12,,, = 0,0112372, Anmas nocie npeapaputenbHoit obpaborku okucasics go CO, B
nupkyaspaon cucreme npu 900°C B ToKe KHCIOPOAA.

beuto mpoamanmsupoBano 30 anMasoB kKjacca -2+ 1 MM, NpEACTaBACHHBIX KPHCTa/LIaMU
OKTa9PHYECKOTO, pOMOOIOAEKAIAPHUECKOTO ¥ KyOH4€eCcKOro raluTycoB, a TakKe KOMOMHIpPOBAH-
HBIX TUMA OKTasap-pombomonekasap. Cpeam aaMasoB OKTAJAPUUECKOTO raburyca Hapsuy C
IUIOCKOTPAHHEIMM OKTad[pAMM JOBOJBHO YACTO BCTPEUAIOTC MX KPHBOTPAHHBIE AHAJIOTH -
OKTa9ApOHIEl, YTO SIBJIYETCH, BHAMMO, THIOMODP(HON OCOOEHHOCTHIO AJIMAa30B 3TOM POCCHIIH.
Anmasnl poM6OaOIEKa2APHYECKOro TabUTyCa MPEACTABICHB! JOACKAIAPONAAMI, & CPCAH KPUCTA-
JIOB Ky6HuecKoro raburyca mpHUCyTCTBYIOT TCEBAOKYOBI, KyObl, TeTpareKcasmpoubL.

V30TOMHBIA COCTAB YIVIEpOAA aIMA30B KoaeOaeTcs B HOBOJIBHO IIMPOKUX MpEReIax ¢ Koueba-
uusmu 3Hauenuit 013C or -3,2 mo -22 %, HO ocHOBHOE KosmuectBO (79 %) mx oTHOCHTCH K
WU30TOMHO-JIETKAM, T.c. HMeroT sHaueHud O01B3C<—10 %,.

Kaxoit-1160 3aBHCHMOCTH MEXAY M30TOMHBIM COCTABOM YIJIEPOAA aJIMAa30B M MX Mopdotoruei
He ormeuaercs. Cpean Bcex MOP(QOIOTHYECKMX THIOB aJMa30B TPeo0JaqaroT H30TONHO-JIErKHE
KpUCTA/UTE. MHOTHE KPHCTa/LIbl CONEPXAIN BKIKOUEHHMS TIyOMHHBIX MUHEPAJIOB yJBTPAOCHOB-
HOTO ¥ 5KJIOTHTOBOTO MApPATeHE3MCa. BCe HEMHOTOUMCICHHBIE AIMAa3Bl YIBTPAOCHOBHOM aCCOLM-
AIMM OKA3aJIKCh M30TOIMHO-TSIXENBIMH, a TPeodaaaaroIue aaMasbl SKJIOTHTOBOTO apareHesnca
— HU30TOIMHO-JICTKHMH.

CARBON ISOTOPE COMPOSITION OF DIAMONDS FROM GUANIAMO
PLACER, VENEZUELA

K.A.Maltsev (Inst. of Geochem. Acad. of Sc., Moscow, Russia), O.D.Zakharchenko (TsNIGRI, Roscomnedra, Moscow,
Russia), Andres San Cklaudio (Venezuela)

We have had an opportunity to study carbon isotope composition of diamonds from Guaniamo
placer (Venezuela), for which such data are practically not available in literature.

Isotope analyses were conducted using VARIANT MAT 230 mass spectrometer with precision
of +0.1%,. The results are presented in terms of 8*C in %,, with reference to PDB standard,
CB/C2,ps = 0.0112372. Upon the preliminary treatment, diamonds were exposed to oxidation
to the point of CO, in a circular system at 900°C in oxygen flow. The analysis covered 30
diamonds of -2 + 1 mm sizing class represented by octahedral, rhombidodecahedral and cubic
crystals and combined ones of octahedron-rhombidodecadron type. Amidst the diamonds of
octahedral habit, of rather common occurrence along with flat-faced octahedra are their
curve-faced analogues — octahedroids; this fact appears to be a typomorphic feature of diamonds
innate to this placer. Diamonds of rhombidodecahedral habit are represented by dodecahedroids,
while pseudocubes, cubes and tetrahexahedroids are present amidst the crystals of cubic habit.

Carbon isotope composition of diamonds under study varies rather widely, with *C values
running from -3.2 1o -22.0 %,. However, the majority of them (79 % of the bulk) are classed
with “isotopically light” ones, i.e. feature d3C < —10 %,.

No prominent correlation has been noted to exist between carbon isotope composition of the
diamonds and their morphology. “Isotopically light* crystals are prevalent in all morphological
types of diamonds.

Many of the crystals turned out to contain inclusions of abyssal minerals of ultrabasic and
eclogitic paragenesis. Diamonds of ultrabasic association, being few in number, appeared o be
«isotopically heavys, while diamonds of eclogitic paragenesis dominating the bulk of crystals
studied were found to be «isotopically light».
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BbICOKOITPONYKTUBHBIE YPAHOBEIE PY1I0OBPA3YIOILUE
CHUCTEMBI

I".A.Maukosues, S.M.Kucnskos, A.K.Muryra, U.C.Monnmxos, A.C.Cronapos, B.H.Illeroukun (BUMC
PockomHenpa, Mockga, Poccus)

Iox pynoo6pasyromeit cucTEMOil HOHMMAETCSE COBOKYITHOCTD SIBJICHHE, 00YC/IOBIMBAIOMUX (HOpP-
MHUPOBAHME B OMPENCACHHOM ICOIOTMYECKOM NPOCTPAHCTBE OJIM3KUX 110 MPOUCXOXIEHHUIO PA3HO-
MacmTaOHbIX PyAHBIX 00bEKTOB. [10 yCI0BMAM MEPBUYHOTO HAKOILICHHS, MUTPALIAM U KOHICH-
TPAaLUH PYTHOTO BEIICCTBA BBIAE/TISIIOTCS YETHIPE IIABHEHINKE IPYIIIH Pyao00pasyommX CUCTEM
— MarMaTor¢HHasi, TUapoTcpMaJIbHad, THAPOrcHHA A (E)KSOFCHHO-SHI/IFCHCTI/I‘{GCKaH) H ocagouy-
Hasl, MPOAYKTUBHOCTh KAXIA0H M3 KOTOPHIX MOXET CYLIECTBEHHO BAPbUPOBATH. BBICOKOMpPOMYK-
THUBHBIC CHCTEMBI OTJMYAIOTCS MACIITA0AaMM, YPOBHEM KOHIIEHTPALMH PYyJHOrO BEHIECTBA HJIH
TEXHOJIOTUYHOCTBIO Py, UTO IPUBOAMUT K BOSHUKHOBEHUIO IPOMBIIIEHHO L EHHBIX 00beKTOB. [I1d
ypaHa Hambosiee IPOAYKTHBHBI TMAPOTEPMAJBHEIE M THAPOTCHHBIC, B MEHbLIECH CTENEHH —
OCaZioYHBIC CHCTEMBI.

Ha ocHose neranbHoro nsyuenus pynueix paiionos CCCP 1 ux conocrasaeHus ¢ KpynHEHmnME
YPAHOBOPYIHBIMH 00BEKTAMI MHPA ONpPEAE/IEHb OCHOBHBIEC NPEITIOCHUIKH BO3SHHKHOBEHUS BHICO-
KONIPOAYKTHUBHBIX MMAPOTEPMAJIBHEIX, TMAPOTEHHBIX U OCANOUYHBIX PyAOOOPA3yIOMINX CUCTEM.

BbicokonponyK THBHEIE IMIPOTEPMAJIBHBIE CHCTEMBI CBOMCTBEHHBI CPEIHENPOTEPO3OIACKOI, MO3-
HHEMPOTEPO30ACKON (IPEHBUIIBCKOM), MO3XHENATC030MCKOM (BAPUCCKOM) U MO3IHEME3030HCKOM
9MOXaM, XapaKTEpU3yIOWUMCs [100aJbHBIM TIPOSBAEHMEM B KOHCOIMANPOBAHHBIX MHTEHCHBHO
rPAHMTH3HPOBAHHHIX Te00/I0KAX MPOLECCOB TEKTOHWYECKOH M TEKTOHO-MArMAaTHYECKON AKTUBH-
3auuu, HauGosiee Xe MPOXyKTUBHBIC TMAPOTEHHBIE CUCTEMbI, MPHYPOUYCHHBIC K ILUIMTHBIM KOMII-
JIEKCAM MOJIOABIX M APEBHUX NIaT(OpPM, CBI3aHBI C PA3BUTHEM ONMILTAT(HOPMEHHOrO OPOreHes3a,
BIIEPBBIE OTUCTIMBO MPOSIBUBLIETOCS B ME3030€, HO JOCTUILIETO MAKCHMYMa B HEOrEH-4ETBEP-
TuHoe Bpems. OcanoyHbiM pyo06pasy oMM CHCTEMAM CBORCTBEHHBI HEBBICOKME KOHIEHTPA LI
yPpaHa, OMHAKO OTAC/IbHEIC MECTOPOXIECHMSA MOTYT XapaKTEPU30BATHCS KPYMHbIMM 3aNdacaMu
KOMILIEKCHBIX PYII.

Ypanosbie pynoo6pasyiomue CHCTEMbl PA3HBIX TPYMIT MOTYT GHITH CONPSIKEHBI BO BPEMEHH M
IIPOCTPAHCTBE.

HIGHLY PRODUCTIVE ORE FORMING SYSTEMS

G.A.Mashkovtsev, Ya.M.Kislyakov, A.K.Miguta, I.S.Modnikov, A .S.Stolyarov, V.N.Shchetochkin (VIMS, Roscomnedra,
Moscow, Russia)

The ore forming system means a complex of phenomena providing the emergence of ore deposits
closely related in origin and different in resources within definite geological setting. According
to primary accumulation, migration and concentration of ore material, four main ore forming
systems are distinguished: magmatogene, hydrothermal, hydrogenous (exogenous-epigenetic)
and sedimentary, and they may vary greatly in productivity. Highly productive systems differ
in metal resources, metal content and tectonological characteristics that lead to appearance of
commercial deposits. Hydrothermal and hydrogenous systems are most productive for uranium,
sedimentary ones are less productive.

Detailed study of Streltsovsk (Zabaikalie) and Aldan ore regions and correlation with major
uranium deposits in the world suggest the main factors for the emergence of highly productive
systems of hydrothermal ore formation.

Highly productive hydrothermal systems are common for the Middle Proterozoic, the Late
Proterozoic (Grenville), the Late Paleozoic (Variscian) epochs characterized by global display
of tectonic, tectono-magmatic activization in consolidated geoblocks abundant in granite. The
most productive hydrogenous systems confined to the complex of the young and ancient platforms
associated with the epiplatform orogenesis that was firstly pronounced in the Mesozoic and
reached its maximum in the Neogene-Quarternary time. Sedimentary ore-forming systems are
characterized by low uranium concentration but individual deposits may contain significant
resoueces complex ores.

Uranium ore forming systems of different groups may be related in space and time.
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TOKEMBPUVCKUE YPAHOHOCHBIE ATBBUTUTBI KAK ITPOAYKT
TPAHCO®OPMAILIU JPEBHUX YPAHOBBIX MECTOPOZKIEHHNN
PA3JIMYHOI'O 'EHE3HCA

WN.I' Muneesa (BUMC PockomHenpa, Mockea, Poccusi)

Hoxem6puiickre U anp6UTHTH B 30HAX KPYITHBIX JOJTCXKUBYIIMX PA3JOMOB IIPOC/IEXEHBI HA BCEX
MUTAX MUpa, HO HaubOoJee WHTEHCMBHO OHHM IPOSBJICHH HA YKPAWMHCKOM W DanTuiickoM.
BoigesieHsl 2 rpynmsl yPAHOHOCHBIX Na METaCOMATHTOB: @) afbOMTUTHL APEeBHEr0 MeTaMopdrizo-
BAHHOI'O TIPAHUTHOrO (pyHaamenra; 6) aapOWTHTH, IMEJOUHBIC XEIC3UCTHIC WM BAHATHCBBHIC
METACOMATHUTHI [0 APEBHMM METAMOP(U30BAHHBIM MPOTOMLIAT(OPMEHHBIM BYJIKAHOTCHHO-0OCA-
JOUHBIM O0pPA30BAHMIM.

Boigp/ieHa perHMOHAIbHAS 30HAJIBHOCTh B pasmenieHuu 2-x rpymn U aneGutwmros. [lepsas
pazBuBaeTcd B Han0oJee MPUIOIHATHX YACTIX IMIATOB; BTOPAs — JIOKAJU30BAHA B MOHMXEHHBIX
YaCcT9X OKPAuH IUTOB.

ITpompimienasie Tunsl U aap0MTHTOB COMPOBOXIAIOTCA JATEPATHHON M BEPTUKAJIBHON METa-
COMATUUYECKUMHU 3CHAJTBHOCTSMH: NOAIbLOUTHTOBON, anbOMTHUTOBOM, APEBHEH M MOJIOXOM OITHre-
HeTuueckod. [IpeBHAd M MOJIOAAS SNMUTCHETHMUECKHUE 30HAJBPHOCTHA BCETHA PAa3BUBAIOTCY B yC(JIO-
BHSIX (pPaHEPO30MCKOrO KOHTHHEHTAIBHOTC ITAJICOBBIBETPUBAHUS.

Ypanonocusii Na-yrIeKAc/Ibii METACOMATO3 3aKOHOMEPHO BO3HHMKAET B YCJIOBHSAX YCTOMUM-
BOI'0 HOIbEMA 6710K0B 3eMHOM KOpH. OKUCIUTENBHAY IPUPOAA €T0 CNOCOOCTBYET TpaHchopMaIIMU
MHHEpAJBLHOrO COCTaBa Pyl, BMEUIAOMMUX TIOPOA M KaK PE3yJbTaT — TEHETUYECKOrO TUIA paHee
cchopmuporandoro U MecTOpoxacHUd. Y PaHOHOCHBIE aJb0MTHTH 1-# rpyImsl CocoOHB hopMu-
posatkcd 3a cuer U-Th-REE nmermatuToB, peIKOMETA/UTPHBIX AIIOTPAHUTOB, YPAHOBBIX XXUJIBHBIX
obpazopanmii u nap.; U ane0ututsl 2-if rpymmel — 33 CUeT YPAHOHOCHBIX UEPHBIX CJIAHLIEB,
YPAHOHOCHBIX KOHIJIOMEPATOB, NECUAHUKOB, yPaHO-(poccOpHBIX MECTOPOXACHUMH.

O6e rpynnbi anbOMTHTOB MOTYT BOSHHKHYTh B [IPOLECCE METACOMATHYECKOTO TPEeoOpasoBaHus
yPaHOBBIX MECTOPOXICHHH B 30HaX CTPYKTYpHO-cTpaturpaduyeckux Hecorsiacui. [lonmmrennoctb
— TJIABHBIA (hakTop MpoMBIILICHHOrO U pymoo0pasoBaHus B YIJIEKUMCJIO-HATPUEBBIX METacoma-
TATAX — OOBACHSETCS C MO3UIUH OOpaTuMoCcTH KapbouaTHO# cucrembl. OpOHT IepeMemeHns
Pa3pyLUAOMUXCA ¥ MEePEOTIOXKEHHBIX KOoHIeHTpanuil U B pa3ioMax HMECT HUCXOMAUIMMA XapaK-
Tep 1 cnoco0CTByeT mposiBacHuIo «3ddekra ecrecTBenHoro oborameHus» U pya.

PRECAMBRIAN URANIFEROUS ALBITITES AS A PRODUCT OF
TRANSFORMATION OF VARIOUS ANCIENT U-DEPOSITS

1.G.Mineeva (VIMS, Roscomnedra, Moscow, Russia)

Uraniferous albitites in zones of large faults are observed through all PCm shields of the world,
but they are more intensive on the European shields: Ukrainian and Baltic. Two groups of
uraniferous Na-metasomatites are established: a) albitites of the ancient metamorphosed granitic
basement; b) albitites, ferriferous or vanadium alkaline metasomatites along the ancient
metamorphosed protoplatform volcanic-sedimentary rocks.

The regional zoning appears as a distribution of these two groups of albitite. The first group
is localized in the most uplifted blocks of the shields, the second one- in the lower outlining
districts of the shields.

Economic U albitites are accompanied by lateral vertical metasomatic zoning prealbitital,
albititic, ancient epigenetic and young epigenetic. Ancient and young epigenetic zoning develop
in conditions of Fanerosoic continental paleoweathering.

The U Na-carbonaceous metasomatism arises as a rule during steady uplifting of tectonic
blocks of the earth crust. These oxidized solutions transform the mineral composition of ore and
host rocks and as a result transform the primary genetic type of U deposits. U deposits in
albitites of 1 group can be a result transformation of ancient U-Th-REE pegmatites or
rare-metallic apogranites, granites, U vein deposits. U deposits in albitites of 2-nd group can
result from the alteration of uraniferous black, uraniferous conglomerates and sandstones,
uranium-phosphorus deposits.

Both groups of albitites can be formed by the complete transformation of the ancient
unconformity-type U deposits. The polygenesis is a main factor of the economic U deposits,
associated with sodium carbonaceous metasomatism, could be explained by the reversibility of
carbonate system, which regulates physico-chemical processes of the redeposition of U. The U
redeposition within large long-living deep-seated faults proceeded downward and contributed
to «the effect of natural enrichment».
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INPU3HAKOBBIE MOJEJIN CAMOPOIHOI'O 30JI0TA OCHOBHBIX
TEOJIOTO-ITPOMBIIIJIEHHBIX TUIIOB 30J10TOI0 OPYAEHEHUA

JI.A.Huxonzesa, C.B.A6nokosa (IIHUT'PU Pockomuenpa, Mocksa, Poccus)

J1151 9KCTIpecCHOTO OMpe/e/IeH)s! TE0I0TO-IPOMBILLTEHHBIX THIIOB 30JI0TOIO OPYACHCHHS MCTIOJb-
3YIOTCSI MPU3HAKOBBIC MOJC/IH CAMOPOAHOIO 30JI0Ta, BK/IIOUYAKIINE HAU00/EEe XapaKTEPHBIE €ro
YEPTHI C OLEHKOW MH(POPMALMOHHBIX BECOB KAXAOro npusHaka. OUEHKH yCTAHOBJIEHHB IIyTEM
JIOrMKO-MH(OPMAIIMOHHOIO aHaMM3a 6a3 AaHHBIX M0 MEHepastoruu 60 300TOPYIHBIX MECTOPOXK-
meunii PO u crpan CHI u mo tunoMopdusmy 30/10ta 6onee 250 pyaHBIX U POCCHITHBIX 00BEKTOB
Poccun.

Hau6ompmmii mHGOPMALMOHKEIA BEC MMEIOT TPHU3HAKM, OTPAXAONIME THIHUHbIC YCIOBHSI
MHHEDPAI000pa30BAHMST MECTOPOXKACHMA COOTBETCTBYIOMIMX THIOB. YCTOMYMBO 3HAUMMBIMH IS
BCEX THIIOB SIBJISIOTCS MAPAareHE3nC 30/10Ta M COCTaB 30JIOTOHOCHBIX ACCOITMALIMI, OIPEACAIEMbIE
IO BKJIIOUCHMSIM B CAMOPOJHOM 30/I0T€ M CPACTAHHUSM C HHUM.

[Tpo6a u BHyTPEHHEE CTPOCHHE BBIIEICHUI 30/10Td BHICOKOMH(OPMATUBHEI /TS MAJIOLTyOHH-
HOTO BY/JIKAHOTEHHOTO 30JI0TO-CepeOpsiHOro opyaeHenns. Jlas dopmupyomuxcs B 6oee cTabuin-
HBIX YCJOBHIX 30/I0TO-KBAPLEBHIX U 30JI0TO-CY/bGUAHBIX MECTOPOXACHHMA 3HAYMMOCTb ITHX
IPU3HAKOB HUXE, & IJi 30JI0TO-CY/Ib(PUIHO-KBAPLEBBIX U 30I0TO-CKAPHOBBIX OHM HeMHMOpMa-
TUBHBL. BricOKmMii MH(MOPMALMOHHEIN BEC Ui ONPENEJCHHBIX TEOJOrO-IPOMBIILICHHBX THIIOB
MMECIOT Pa3MEpPHl BHIAECICHUM, MX MOPQOJIOTUS U DAEMEHTH-IPAMECH.

Bxmiouenne B MOOEIH JONOJHUTEIBHBIX XaPAKTEPUCTHK — MAKCHMAJIBHBIX U MUHMMAJIbHBIX
3HAUEHWH NPo6Hl M KPYMHOCTH 30/10Ta — MOBBIAET TOYHOCTH OMPEAETEHUS THIIOB OPYACHCHHUSI
¥ MCTOUHMKOB IUTAHMS POCCHINEH B KOHKPETHBIX PETHOHAX.

[ng conocraBaeHns C NPU3HAKOBEIMM MOJE/ISIMHA MOTYT MCHO/Ib30BATHCS PE3YIbTATH M3y UCHUS
CaMOPOJHOTO 30J/10Ta U3 PYHNONPOSBICHUH M PHIXJIBIX OTJIOXEHHN HA UCCAEAYEMOM ILIOMAIN.

ATTRIBUTE-BASED MODELS OF NATIVE GOLD OF THE MAIN
ECONOMY-GEOLOGICAL TYPES OF GOLD ORE DEPOSITS

L.A.Nikolayeva, S.V.Yablokova (TSNIGRI, Roscomnedra, Moscow, Russia)

For express determination of economy-geological types of gold ore deposits indicate-based
models are used. They include the most typical features together with the estimated information
weight of each attribute of the native gold. The estimations were established by the analysis of
the information of the database of the mineralogy of 60 gold ore deposits in RF and CIS and
on the typomorphism of gold in more than 250 ore deposits and placers of Russia.

The highest information weight is featured by the attributes reflecting the typical conditions
of mineragenesis of deposits of corresponding types. For all types of gold deposits composition
of mineral association and parageneses of gold determined by the inclusions in native gold and
intergrowth with it are invariably significant.

Purity and internal structure of gold particles are very informative for low-depth volcanic
goldsilver ore mineralisation. These attributes are less important for gold-quartz and gold-sulfide
deposits which have been formed in stable conditions. For gold-sulfide-quartz and gold-scarn
deposits they are uninformative.

The granulometric characteristics of native gold its morphology element composition have high
informative weight for certain economy-geological types.

Incorporation of additional characteristics (maximal and minimal figures of purity and size)
in the models increases the accuracy when determining ore deposit types and sources of feeding
of placers in certain regions. The results of the study of native gold from ore mineralisation and
placers of the explored region may be used for comparison with the model mentioned above.
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MHOTOYPOBHEBBIN M JTIOKAJIBHBIN IMMPOTHO3 PYITOHOCHOCTU:
HOBBIE METOIOJIOTMYECKUE MOIXOIbI

JI.B.Oranecan (Pockomueapa, Mocksa, Poccug)

MHOrOypOoBHEBBIH MPOTHO3 MPEXNOIAraeT CO3AAHUE CUCTEMBI MPOTHOCTUUECKHMX MOAEIEH pyno-
HOCHBIX O0BEKTOB HA OCHOBE MEPAPXUUECKOM KIACCH(PUKALUN PA3HOMOPSIIKOBHX MEOJIOTHUECKHX
00BLEKTOB 1 KOHTPOJIUPYIOUHMX UX (akTOpoB. OCHOBHBIM TPEOOBAHMEM K STUM MOLE/ISAM SBJISICTCS
HX CIOCOOHOCTh HENPOTHBOPEUMBO O0BACHUTH KOMIUIEKC MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHO-
MEPHOCTEH JIOKAMH3ALMH H3YUYAaEMBIX TE0JOTHYECKMX 00bEKTOB, IPHUMHHO-CICACTBCHHBIC CBA3U
M B3aMMOO0YC/IOBJICHHOCTD (DAKTOPOB KOHTPO/IS MAHEPAIN3ALHU, TPAHCHOPMAIIIIO BX CTPYKTYP-
HO-BELIECTBCHHOM BBIPA’KCHHOCTH HA BCEX YPOBHSAX CHCTCMHOM MEPADXHH.

MHOrOypOBHEBBIA MPOrHO3 0a3upyercs Ha E€AMHOM CHEHapuu (HOPMHUPOBAHMS PYROHOCHBIX
00BEKTOB ONPENEIEHHOTO THIIA BO BCEM JUATIA30HE MX UEPAPXHU, A CUCTEMA (PAKTOPOB KOHTPOJISA
MUHEPATHU3AHUN OTPAXAET BHIPAXKEHHOCTh 3TOrO CHEHAPHS HA KOHKPETHHIX YPOBHAX CTPYKTYp-
HO--BCI.HECTBCHHOﬁ YHopaagouYCHHOCTH.

VruopupoBaHue J1000ro NpeAbAyLiero Wik IPOMEXY TOUHOTO 10 JETAJIbHOCTH 3BE€HA IPUBOIUT
K paspyLIEHUIO BCEH CHCTEMBI T€OJIOTMYECKUX IPOrHO30B, OTPULATEJIbHbIE MOCAECACTBIS KOTOPOTO
HPOSABJIMIOTCS 110 MEPE NPUOJNXKEHHS K KOHEUHBIM CTaausaM reo/ioropasseaounsix pabor. Peme-
HHE 3a0a4 JJOKAJIbHOTO IPOIHO3a B OTPHIBE OT BCEM CHCTEMBI IIPOTHO30B B 00LIEM Cayuae oOpeyeHo
HA HEyZauyy, a MOJOXHTEJIbHEE PE3YJbTATH MOTYT OBITh CACACTBHSAMH JIMIIb CJAYyYAHHOIO
cTeueHH 61aronpusiTHRIX OOCTOATE/BCTB, @ TAKXKE pEaM3allii MHTYMIHHA U ONbITa CyObeKTa-
HCCAEA0BATENS.

MHOrokpaTHbIi BO3BPAT K pAHEE HW3YUYCHHBIM pPYOOHOCHBIM OOBEKTaM (€CJH WCKJIIOUUTH
BO3MOXHOCTh Opaka NpeabayIux UCCACIOBAHMN) ABIAETCH MPOLECCOM 3aKOHOMEPHBIM M HEO0-
XOJMMBIM KaK pe3yJIbTAT HAKOILICHMS HOBBIX 3HAHUM M HECKOHUYAEMOIO MPOLECCa NO3HAHMSI
MPUPOIHBIX 3AKOHOMEPHOCTEH.

MULTILEVEL AND LOCAL FORECASTING OF MINERALIZATION:
NEW METHODOLOGICAL APPROACHES

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

Multilevel forecasting assumes the creation of a system of prognostic models for ore-bearing
objects based on the hierarchical classification of geological objects of diverse order and
appropriate controlling factors. The basic requirement to these models is their capability to
interpret consistently a complex of space-temporal regularities in the localization of geological
objects under study, causal correlations and interrelations between factors controlling
mineralization, and, also, transformation of their structure-composition manifestations in the
leves of the system’s hierarchy.

The multilevel forecasting is based on a universal scenario of formation of ore-bearing objects
of a certain type throughout their hierarchy range. Tne system of factor controlling mineralization
shows the plays of this scenario in particular levels of the structure-composition ordering.

Neglecting of any preceding or intermediate detail phase can disorder the whole system of
geological forecasts. The negative consequences of such disorder will manifest themselves when
coming close to final stages of geological explorations. The solution of local forecast problems
in isolation from the whole system of forecasts is generally doomed to failure. Here any positive
results may be owed to an occasional favorable situation and, also, to the intuition and experience
of the subject — investigator capable to deal with the categories of integrated systems.

A multiple return to previously studied ore-bearing objects (with exception of possible defects
in previous studies) is a natural process necessarily occurring in the accumulation of new
knowledge and infinite recognition of natural regularities.
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KOPBI BBIBETPUBAHIS AMYPCKO¥i OBJIACTH U UX
30JIOTOHOCHOCTb

H.H1.Opnosa, H.TL.Boponaesa (BUMC Pockomuenpa, Mockea, Poccust), M.A.Bacuises, U.M.Ieobeko (AMypreoJsikom)

Kopsr seiBeTpuBanna (KB) B Amypckoit ofiactu 3anumaior 6osnee 60 % ILIOMAAM, pa3BUTHL
NPaKTUYECKHU IO BCEM HOPOAAM PA3JIMYHOrO BO3PACTA, PACIIOJATAIOTCS HA PA3TMUHBIX THIICOMET-
puyeckux ypoBHsX oT + 900— + 1300 M go -700—-1000 M.

XapakrepHo uepenoarue KB passuuHoro tuma, 30HaIbHOCTA M MOITHOCTH; HOJIHBIE TTPOGIIH
BBHIBCTPHBAHMA ITOUTH HE COXpaHmInCh. [Tnomanusie KB xapakTepu3yroTCa 30HAJIBHEIM CTPOCHM-
€M — X MOIIHOCTH OT 1 10 45 M, a nmuneldHo-mIomanabx — 150—180 M u Gosee. 3mech UETKOM
30HAJIbHOCTH HE OTMEYAEeTCH.

MaxkcumanbHBIM NJIOMANHEIM PAa3BUTHEM M JIyyineil coxpanHocteio KB xapakTepusyrorcd B
Mpeneaax ACHYAALUOHHBIX, AaXE BHICOKOTIONHATHIX, PABHMH WM HU3KOTOPWIA, a4 TAKXE B 30HAX
COUICHEHUS MOP(OCTPYKTYD € MJIMTEIbHBIM Pa3HOHANPABJCHHBIM passuTHeM. Ilponecc dopmu-
posaHust rry60Ko npopaboransbix KB npoucxoqut aureasHo (TT0 KpaitHel Mepe, ¢ KOHIIAa Tpaaca
II0 MUOLIEH) , -«HEMPEPHIBHO-TIPEPHIBUCTOS .

C KB B AMypckoit 00J1aCT! CBA3aHbl 30/10TO, BEPMUKYJIUT, OTHEYIOPhI, MUHEPATbHHE KPACKH
¥ POCCHITTHBIE MECTOPOXIACHHMS.

HamGosee uHTEpeCHBI Ha TOMCKM POCCHINENR T€ MOPGOCTPYKTYPH, B KOTOPBIX COCEACTBYIOT
pasmuunbie o6pasosanns KB B 30Hax «konebmrommxcs> 610KOB, TAE ACHYAAIMOHHBIC 1 AKKYMYJI-
THBHBIC THIIBI pesibeda COMMXEHBI 10 TMICOMETPHYECKIM YpoBHaM. Haubosee oTueTmuBo mpocie-
xuBaercs cea3b ¢ KB ApeBHUX IOMMIeHHbIX POCCHINEH IJIHTEIBHOIO (POPMUPOBAHU.

Hammuue mupoko passuteix KB Ha Manoumsyuennnx miaomansx Jansaero Bocroka m KHP
MOXET U3MEHHTH CHIPheBYIO 6a3y MectopoxaeHui rpynnst KB, B miepByio ouepenb 300TOPYAHBIX
U POCCHINTHEBIX,

THE GOLD-BEARING CRUST OF WEATHERING OF THE AMUR
REGION

N.L.Orlova, N.P.Voropaeva (VIMS, Roscomnedra, Moscow, Russia), I.A.Vasiljev, .M.Deobeko (Amurgeolcom, Russia)

The crust of weathering (CW) within the Amur Region occupies more than 60 %, of its territory.
It is developed throughout almost all the rock complex of various age and is confined to different
hypsometric levels from + 900—1300 m to -700—1000 m and more.

Complicated alternation of CW of different type, zonality and thickness is common of the
region. Little is preserved of the complete profiles of weathering. The areal CW is characterized
by zonal arrangement. They vary from 1 to 45 m. The linear-areal CW is 150—180 m and
more in thickness. There is no distinct zonality.

The CW is mostly developed and better preserved within denudation and even rather uplifted
plains (700—900 m) and low mountain relief and even within transitional zones — in joints of
different morphostructures of durable inherited diversely directed development. The formation
of the deeply reworked CW is long (from the Triass to Miocene) and «continuous-interrupted».

Gold, vermiculite, refractories, mineral paints and placer deposits are confined to the CW in
Amur region.

The most significant for prospecting of the placer deposits are the morphostructures that have
got all above-mentioned features of the CW in zones of «vibratings block where the relief of
denudative and accumulative type are very close on hypsometric level.

The most distinct is the relation of the CW to the ancient polygenous placers of the durable
formation. The presence of CW in the insufficiently explored territories of the Far East and
China may change the reserves of the deposits of the CW type, mostly gold and placer deposits.
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SHOOTEHHBIE MECTOPOZKIAEHUA OJIOBA, BOJIb®PAMA,
MOJJIMBAEHA — CXOICTBO M PA3JINYMA

B.T.ITokasos (BUMC Pockomuenpa, Mocksa, Poccus)

Mecropoxnenna Sn, W u Mo HaxomsaTcs B 36MHOM KOpe KOHTHMHEHTAJbHOIO THIA, B 30HAX U
06/1acTSX 3MUIreOCHHKIMHAIBHOTO M SMUILIATGOPMEHHOTO OPOreHE3a, IAE ACCOLMMPOBAHBL C
WHTPY3UBAMHU KHUCABIX M YMEPCHHO KHUC/AbIX rpaHuTougoB. O603HAUMIACH MPOCTPAHCTBEHHAS
pPa300MmEHHOCTh OJIOBSHHOIO M MOJIMOJCHOBOIO OPYAEHEHMIA — PpE3yJbTAT AHATCKCHCA PA3HOIO
o coctaBy cybcrpata. B 0noBopyaHbIX MpPOBMHIMAX Npe00/1afaloT TEPPUrEHHbIE, KapOOHATHO-
¥ BYJKAHOTCHHO-TCPPUTCHHBIC MOPOXBI; 34¢Ch BOSHMKAJIM PACIUIABBI, O0OTALICHHBIC JIETYUNMH
xomnonenTamu (B, F, Cl u 1p.), a Takxe KanveM ¥ JUTHEM. B MoJMOIEHOHOCHBIX MPOBUHIIMIX
npeobaafaT KPUCTALTUUECKHE MATMATUYECKUE TIOPOIBI, KOTOPHIE HE MOIJIH CTATh UCTOUHHKOM
TAKOrO GOJIBIIONO KOJHWUYECTBA JIETYYNX KOMIIOHEHTOB A1 (hOPMHUPOBABIIMXCS 34€Ch PACILIABOB.
Pasnvuns B MarMaTuame 00yCJIOBUIN PA3HBIA COCTAB MHEBMATOJUTO-THAPOTEPMAIbHBIX PACTBO-
POB M BBIAEJCHUE M3 MArM PasHbIX MOJIE3HBIX KOMITOHEHTOB. Hanbosiee BHICOKOTEMIIEPATYpPHbBIE
(500—400°C) mMonubaeHOBEIE PYABI OTJIATAIUCH IEJOUHEIME KPEMHESZEMCONEPXKAIUME PACTBO-
paMu, OTHOCUTENBHO CA00 U3MEHABIIMMU BMEIIAIOIIME MOPOABI; MEHEE BBICOKOTEMIIEPATY PHbIE
(420—300°C) onoBgHHBIE pyabl (OPMHPOBAINCH KMUCABIMH TAJOUIHBIMA PACTBOPAMH, BHI3bIBAB-
IIMMH MHTEHCHBHYIO MPEH3CHU3ALMIO, TYPMAJNHU3ALMIO W XJIOPATH3ALMI0 BMEIIAIOLINX TTOPO.
BosibhpaM nipucyTCTBYET B MECTOPOKIAEHUAX 0JI0BA W MOMMOAEHA, a COOCTBEHHO BOTb(DPAMOBBIE
MECTOPOXIEHMS BCTPEUAIOTCS B PYTHBIX MPOBUHIIMIX OOOMX 3THX META/IOB.

Jleryune KOMIIOHEHTBI, KOHLEHTPUPYSICh B AMUKAJIBHBIX UYACTAX MArMaTHUECKMX Kamep,
NEeNCTBOBAIM KAk (harocyromme q00aBKH, TOHMXAINW TEMIIEPATYPY KPUCTALIH3AIMA MATMATHYE-
CKOIO pacIiaBa M OTACJICHUS OT HEro0 PyOOHOCHBIX pacTBOopoB. [looTomy TemmepaTtypa pactsopos
MPOXYKTHBHBIX CTAJMU OJIOBOPYAHBIX, BOJB(MPAMOPYOHBIX M OEPH/LIMEBBIX MECTOPOXACHUIMA
cyuectBeHHo (nmpuMepHo Ha 80—100°C) muxe, ueM MoauOaeHOBbIX. [IpOCTPAHCTBEHHO MOIUO-
OEHOBBIC PYABI PACHO/IAraloTCd B JHAO- M OK30KOHTAKTOBBIX 30HAX MATEPUMHCKUX TPAHMTOB H
00bIYHO He OBBAOT ynaseHnl oT Hux 6onee uem Ha 600—800 M. OnopsmEbBIE pyabl Takxke
pacnosiaraloTCs B 9HAO- U 9K30KOHTAKTOBBIX 30HAX, HO MX BO3MOXHOE YAAJEHUE OT PyLONpPOLY-
neHTa 6ospmie — 10 2,5 KM.

ENDOGENETIC DEPOSITS OF TIN, TUNGSTEN, MOLYBDENUM,
THEIR RESEMBLANCE AND DIFFERENCE

V.T.Pokalov (VIMS, Roscomnedra, Moscow, Russia)

Sn, W and Mo deposits occur in the earth’s crust of continental type in zones and areas of
epigeosynclinal and epiplatform orogenesis. They are associared with intrusives of acid and
temperate acid granitoids there. Spatial dissociation of tin and molybdenum mineralization
appears as a result of reworking different composition of substratum by anatexis. In tin-bearing
provinces the terrigenous, carbon- and volcanogenous-terrigenous rocks prevail; here fusions
appear, enriched by volatiles (B, F, Cl etc) and also potassium and lithium. In molybdenum-
bearing provences crystalline magmatic rocks prevail and that is why fusions formed here do
not contain such quantity of these volatiles. It is the cause of different composition of
pneumatolytic hydrothermal solutions and segregation of different useful conponents from
magmas. The most high-temperature (500—400°C) molibdenum ores were deposited by alkaline
silica-bearing solutions that relatively poor altered the enclosing rocks; less high-temperature
(420—300°C) tin ores were formed by acid haloid solutions that provoked intensive
greisenization, tourmalization and chloritization of enclosing rocks.

Tungsten occurs in tin and molybdenum deposits and the proper tungsten deposits occur in
ore provinces of both metals. Volatiles concentrate in the apical part of magma pockets, working
as fluzing additions and decrease the temperature of crystallization of magmatic melt and
separation of ore-bearing solutions from it. Thus temperature of solution of productive staged
of tin, tungsten and beryllium deposits are essentially lower (approximately by 80—100°C)
than molybdenum ores.

Molybdenum ores occur in endo- and exocontact zones of source granite and usually are not
removed more than 600—800 m from them. Tin ores also occur in endo- and exocontact zones,
but their possible removal — up to 2.5 km.
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YTKUHCKOE KOMILTEKCHOE 30JI0TO-BEPMUKYJIUTOBOE
MECTOPOZKOEHUE ®OPMAIIMHN KOPBI BHIBETPUBAHUSA
(CEBEPO-BOCTOYHBII CAJIAHUP)

A.A.Tloranos, H.U.OBCSHHUKOB, H.M.Kyxenbubiit, 3.B.Kysxensuas, M.M.Cokonoza, JILLA.QIMutpuera
(CHUMITuUMC Pockomuenpa, Hosocubupck, Poccus)

30/10TOPYAHOE MPOKUIKOBO-IMITOKBEPKOBOE OpYACHCHHME pasBHBACTCs B MOmHON (60 M) maiike
AMOPHTOB M BMCINAIOMIMX IOpOAax BUCAUEro (26 M) u jgexauero (14 M) KOHTAKTOB Oanku,
CJIOKEHHBIX TY(DOreHHO-0CAA0UHBIMK 06PA30BAHMSIME HIKHETO keMOpus. Co CTOPOHHI JieXauero
KOHTAKTa K JailKe PUMBIKAET KPYTONANAIOMAS TEKTOHMUECKAS 30HA MOIIHOCTBIO 2 M, Hanbosee
HMHTCHCMBHO MPOHNU3aHHAS KBAPLEBO-XMIbHHIM IITOKBEPKOM.

Ilo nropuram u BMemaromyUM NOposaM passBHTa Kopa BBIBETPMBAHUS KAOJUHNT-BEPMUK yIUT-
THAPOCTIOAUCTOrO cocTasa. COXepXaHMe 30J0Ta B IMTMHACTHIX TOPOAAX BUCTYENO KOHTAKTA #1714
cocraaser 2—6 r/rT, Bepmukynura 3—5 %, a B mopogax JIeXaudyero KOHTAKTa NaUKu
COOTBETCTBEHHO 1—2.5 r/T 1 5—13 %,.

B BBIBeTpEI0# MaiiKe IPOAYKTHL BHIBETPHBAHKS PACTIPENETEHE 30HATBHO. Y BACIUETO KOHTaKTa
Ha NPOTSXEeHUH 13 M mpociexeHa KAOJIHHWUTOBAS 30HA (30J10TA 1,5—24,8 r/1, BepmMukynura
mo 13 %). Ilo uenTpanbHOM uyacTu maiiku (24 M) pasBUTa BEPMUKYJIMTOBAd 30HA (30J10Ta
1—4 r/1, Bepmukyamra 40—50 9%). B nexaueM KOHTAKTE (17 M) 510BHAJIIBHBIE TIHMHBI
THAPOCTIOAMCTOrO cocTaBa (3os0ta 1,5 r/ 1, Bepmukyaura 8§—10 %).

Cynst 1Mo COXpaHMBIIMMCH DPENTMKTOBBIM MHHEDPATAM nponuIuTOB (ANbOUT, SMHUAOT-IOM3HT,
XJIOPUT, KapOOHATH), pacrpeaeacHue 300Ta B BBIBETPEJION HalKe TMOPUTOB COXPAHSET UEPTHL
OHJIOTCHHOW 30HAJBHOCTH. MHHHMA/BHBIE €r0 KOHICHTPALMH OTMEUAIOTCS B JIEKAUEM OOKy
AAAUKH, HACHILEHHOM albOMTOM, & IIOBHILEHHBIE — B [CHTPATbHOMN YacTH, 1 0COOEHHO B BUCIUYEM
OHIOKOHTAKTe, [AE ANbOUT NPAKTHYECKH UCUE3AET, YCTYIIAs MECTO SIUAOTY U LOU3UTY, AbOuUT-
STHUAOT-X/IOPUTOBBIC NPOTUIMTHL COOTBETCTBYIOT MOAPYJHOMY MHTEPBATY, @ XJIOPUT-KapOOHAT-
HBIC TIPONMIMTEL C SMMAOTOM — COOCTBEHHO PyIHOMY.

Cpennee comepxaHue 3010Ta MO MECTOPOXAECHUIO 3 r/T, IO TPOTHO3HBIM PECYPCaM OHO
OTHOCUTCS K cpepHuM. Cpennee Kommuectso Bepmukyamta 20 %. Paiion o61amaer 3Haumre/ b
HbIMM NIEPCIIEKTHBAMY HA 00HAPYXCHUE HOBHIX MECTOPOXAEHMI OTMEUEHHOTO THIIA.

UTKINSKOYE COMPLEX GOLD-VERMICULITE DEPOSIT OF THE
WEATHERING CRUST FORMATION (NORTHEASTERN SALAIR)

A.A.Potapov, N.I.Ovsyannikov, N.M.Kuzhelny, Z.V Kuzhelnaya, M.F. Sokolova, L.A.Dmitrieva (SNIIGG&MS,
Roscomnedra, Novosibirsk, Russia)

Gold-ore streaky-stockwork mineralization develops in a thick (60 m) diorite dike and host rocks
of hanging (26 m) and lying (14 m) dike contacts composed of the Lower Cambrian
tufogene-sedimentary formations. The dike is flanked on the side of the lying contact by a 2 m
thick steeply dipping tectonic zone most severely pierced by quartz-reefs stockwork.

Diorite and host rocks were replaced by crust of weathering of kaolinite-vermiculitehydromica
composition. Gold content in clay rocks of the hanging dike contact constitutes 1—6 g/t,
vermiculite 3—35 9%, and in rocks of the lying dike contact it amounts to 1—2.5 g/tand 5—
13 %, respectively.

In the weathered dike products of weathering are distributed in zone. A kaolinite zone
(1.5—24.8 g /1t of gold, up to 13 % of vermiculite) is traced along the hanging contact over a
length of 13 m. A vermiculite zone (1—4 g/t of gold, 40—50 % of vermiculite) occurs in the
central part of the dike (24 m). In its hanging contact (17 m) there are eluvium clays of the
hydromica composition (1.5 g/t of gold, 8—10 % of vermiculite).

Judging from the retained relic minerals of propylite (albite, epidote-zoisite, chlorite,
carbonate), gold distribution in the weathered diorite dike pertains features of endogene zoning.
Its minimum concentrations are found in the lying dike side saturated with albite, whereas
higher concentrations in the central part and particularly in the hanging endocontact where
albite practically disappears, making room for epidoté and zoisite. Albiteepidote-chlorite
propylites correspond to the subore interval, and chlorite-carbonate propylites with epidote to
the ore one.

Average gold content in the deposit is 3 g /t, falls into medium-scale ones in terms of predicted
resources. Vermiculite averages 20 %. The region is greatly promising for discovery of new
deposits of the above type.

39



KOMILNEKC TEO®U3UYECKUX METOJOB IIPU YCKOPEHHbBIX
IMMOUCKAX MECTOPOKIEHHUM 30JI0TA B KOPAX BBIBETPUBAHMA

B.M.Tarnuukuii, C.I.Topaees, A.E.A6pamuyk, T.M.Korosanosa (LITHUI'PY Pockomuenpa, Mocksa, Poccus)

MecTopoxaeHus 30/10Ta B KOPAaX BHIBETPHBAHHUS SIBJISIOTCS BEChbMA BBITOOHBIM IJId oTpaboTKH
06BEKTOM M3-3a MX GIM3MOBEPXHOCTHOIO TIOJIOXKEHNS, 3HAUMTENbHON CTEIICHH 061aropaXXuBaHust
M YKPYNHEHHS METalIa C yBEJMUYCHHEM €ro COIEpXaHus B 2—3 pasa NO CPABHEHMIO C
nepBUUHbBIMYU pyramu. [103TOMY MX yCKOPEHHBIA ITOMCK C TPHMEHEHHEM MOGHMIBHOIO B HEAOPOTOr0O
KOMILIEKCA TeOM3NUECKMX METOOB, TIO3BOJIAIONIEI0 B COUETAHMM ¢ METONAMH FEOXMMHUH [E3KO
yMEHbIIUTh 00beM GypoBBIX pafoT, SKOHOMMUECKH OMPABAAH M yXE€ HAXONUT MPAKTHYCCKOES
NPUMEHEHNE B TCOJIOTOPA3BEIOUHBIX UCCIEN0BAHUAIX,

leosiorMUecKre 3a0auyu, KOTOPHIE PEMIAIOTCI KOMIUIEKCOM Teo(dU3MYECKMX METOXOB IIPU Kap-
THPOBAHMHU M TIOMCKAX MECTOPOXXAEHUI 30710Ta B KOPAX BHIBETPMBAHUS, CJICTYIOMME.

1. B mpenenax MEPCHEKTUBHOIO MO TEOJOTHUECKMM JAHHBIM DYAHOrO MO/ KAPTHPOBAHME
TEKTOHUUECKAX DJIEMEHTOB €r0 CTPOEHHS, MOPGOJOrHM KOPEHHHIX TIOPON C JIOKAAM3auued 30H
TPEIMHOBATOCTH, KAPCTa, TAAHBETOB APEBHUX NAOJIHH, 60PTOBHIX HEMPECCHIL.

2. Onpenenesye MOLUIHOCTA PHIXJIBIX OTJIOXCHHH.

3. BoigesicHVE OTACIBHBIX JMTOJOTMYECKUAX PA3HOCTEH MOPOA OCHOBAHMS M IICPEKPHIBAXOINNX
€ro PHIXJIBIX OTJIOXCHUMH.

4. BoigencHue 30H Cy/IbMHAHOM M WMHOM MMHEPAJIN3ALUM, KOHTPACTHHIX TO (PU3MUECKHM
CBOMCTBAM C OKPY>Kaolen cpefou.

JTH 3a1a4d TOCASTOBATEIBHO PEIIAKOTCS TUIOMAKHEIMU H IPOGUIbHEIMM CHEMKAMHU METOTAMMU
MATHMTOPA3BENKN, M3MEPEHUI 3J1EKTPOMATHUTHOTO NOJIS IPOMBIIICHHON YaCTOTH, YACTOTHbIMHA
9/IEKTPOMATHIUTHBIMM 30HIMPOBAHUSIMU ¥ METOJAMH BHI3BAHHOW MOJISPU3ALINH.

A SET OF GEOPHYSICAL TECHNIQUES FOR TIME-EFFECTIVE
PROSPECTING FOR GOLD DEPOSITS IN CRUSTS OF WEATHERING

V.LPyatnitsky,S.G.Gordeev,A.Ye.Abramchuk,T.M.Konovalova (TsNIGRI, Roscomnedra, Moscow, Russia)

Gold deposits in crusts of weathering are highly profitable for mining since they occur near to
day surface, therewith featuring metal purification and coarsening, with metal contents 2—3
times higher than in primary ores. That is why time-saving prospecting for such deposits,
involving a mobile and low-cost set of geophysical techniques providing for drastic reduction of
volume of drilling works when used in combination with geochemical methods, would be
expedient and already finds its applications in geological prospecting.

Geological problems which are to be solved by a set of geophysical methods in mapping of
and prospecting for gold deposits in crusts of weathering are as follows:

1. Dealing with an ore field deemed to be promising from geological data:mapping of tectonic
elements of its structure, bedrock morphology with localization of fractured zones,carsts, thalwegs
of old valleys, flange depressions.

2. Determination of thickness of unconsolidated deposits.

3. Marking out individual lithological varieties of basement rocks and overlying unconsolidated
strata.

4.Revealing zones of sulfide and other mineralization contrasting by physical properties from
their environment.

All these problems are successively solved by means of areal and profile surveying through
the use of a set of techniques such as magnetic prospecting, industrial-frequency EM field
measurements, frequency EM sounding and induced polarization.
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MOJIEJIN 30/10TOPYAHBIX MECTOPOKIEHUI
3EJIEHOKAMEHHBIX IOACOB NOKEMBPU

I'B.Pyukun (LIHUT'PU Pockomuenpa, Mocksa, Poccus)

30/10TOE OpYACHCHHE 3C/ICHOKAMEHHBIX MOSICOB JOKEMOpUS B 3aBHCHMOCTH OT FEOJOrMUECKHMX
00CTAHOBOK HAXOXKACHHA HMEET YCTOHYMBBIC ACCOLMALNHN C KOHKPETHBIMU PYJAOHOCHBIMY JINTO-
Jioro-(haunasbHEIMK KOMIUIeKcamMu (PopMawmii, BHTOTHSIOMNX osca. Ha 91oit ocHOBE Bhige eHb
CAEAYRIHE PYyTHO(DOPMALMOHHBIE THIIB 30JI0TOPYAHBIX MECTOPOXACHUI: 1) 3010TO-CyIbDUIHbI
cTpaTu(OPMHBIIA BY/IKAHOTEHHO-0CAAO0UHBIX (pauumit 62a3a,16T-pHOINTORON dopManum, 2) 30J0TO-
MEHOKOTUECAAHHBIA B KUC/IBIX BYJKAHMTAX 0a3a/bT-pHOIATOBON (hopMauuu, 3) 3040TO-CYJIb-
(bMAHO-KBAPIEBbIi XWIbHBIA M IITOKBEPKOBBIH B F€TEPOTCHHBIX BMELIAONINX nopogax 6a3a/pt-
PHOTUTOBO¥ popmaumu, 4) 3010T0-Kap6OHATHO-CHIMKATHBIN NPOXKUIKOBO-BKPATIJICHHBIN U CTPa-
TUOPMHEIA B BYJIKAHOICHHBIX MOPOAax 6a3aabT-KOMATHUTOBON (hopMmarmu, 5) 30J10TO-KBapIie-
BBl MaJIOCY/Ib(OUAHBIA XUIbHBINA U IPOXH/IKOBO-BKPAIVIEHHBIN B MadbiX MHTPY3HMSX TPAHOINO-
PUT-CHEHMTOBOM (popMaIH, 6) 30/10TO-IKECHMINTOBIA TMH3000pa3HbI U IPOXHUIKOBO-BKPATI-
JICHHBIM B TOPU30HTAX XKEJIE3UCTHIX KBAPUMTOB IXKECHMAUT-0a3a1bT0BOM hopMarmu, 7) 30/10T0-
nopdupPOBLI TPOXKUIKOBO-BKPATIEHHBIN, CBS3aHHbIH ¢ (DEJIB3UTOBBIMK NANKAMH,

Hns kaxporo TMmIa 30J0TOPYAHBIX MECTOPOXAEHUH Pa3paboTaHbl KOHICHTYA[bHBIE MOIEN,
COCTOSILI{ME U3 COBOKYTTHOCTH (DOPMATMOHHEIX, JIATOIOrO-()auManbHbIX, CTPYKTYPHBIX M MUHEpa-
JIOTO-TCOXMMHUUECKUX 3JJIEMCHTOB PYyJOBMEINAIOMIETO MPOCTPAHCTBA. PaspaboTaHHBIE MOAETH
MO3BOJIFIOT BBIAE/ISATH MEPCIEKTUBHBIE META/IJIOTEHUYECKHIE 30Hbl, 30JI0TOPYAHBIE PAHOHBI U TOJIs
¥ yCTAHABJIMBATh 3aKOHOMEPHOCTH PAa3MELICHUS 30J0TOPYAHON MUHEPAIHIAIIUU,

MODELS FOR GOLD ORE DEPOSITS OF PRECAMBRIAN
GREENSTONE BELTS

G.V.Rouchkin (TsNIGRI, Roscomnedra, Moscow, Russia)

Gold ore deposits, dependent on geological environments of their localization, feature regular
associations with specific ore-bearing lithological complexes of geological formations making up
the greenstone belts. Based on this fact, the following ore-formational types of gold ore deposits
are distinguished: (1) Au-sulfide stratiform in volcanogenic-sedimentary facies of basalt-rhyolite
formation, (2) Au-copper-zinc pyrite in acid volcanic rocks of basalt-rhyolite formation, (3)
Au-sulfide-quartz and Au-quartz vein and stockwork in diversified ore-bearing rocks of
basalt-rhyolite formation, (4) Au-carbonate-silicate vein-disseminated and siratiform in
volcanogenic rocks of comatiite-basalt formation, (5) Au-quartz low-sulfide vein and sireaky-
disseminated in postvolcanic moderately acid intrusions of granodiorite-syenite formation, (6)
Au-jaspilitic lense and vein-disseminated in horizons of ferruginous quartzite of jaspilite-basalt
formations, (7) Au-porphyry-type vein-disseminated associated with felsic dikes.

For every type of gold deposits conceptual models are created which represent a totality of
the formational, lithologo-facies, structural and mineralogical-geochemical elements of ore-
bearing environment. The elaborated gold deposits models permit to reveal promising
metallogenetic zones, gold ore regions and fields, with gold mineralization distribution features
established.
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BJJATOITPUATHASA CPEJA JIOKAJTIU3ALIMU 30/I0TOPYAHBIX
MECTOPO2KIEHNU OPOTEHHBIX CKIIANJYATBIX CUCTEM U
TEPPUTEHHbBIX TEOCMHKJ/IMHAJIEN

I'.C.Cumxun (UHMUI'PU Pockomuenpa, Mockea, Poccug)

OyHaaMEeHTAIbHbIE TEOXMMHUUYECKUE CBOMCTBA OMPEAEIAIOT OOUIYI0 HANPABJICHHOCTDH IIPOLECCOB
KOHIOCHTPpALHUNA JIATO- H CHJ.IGpOCbI/IJIbeIX QJIEMCHTOB M HX COQZ(I/IHGHI/II‘;I B OKHCJUTEJBHON M
XanbKOMUIBHHX (B TOM UKMCJIE 30/I0Ta) — B BOCCTAHOBHMTENbHOW 0O0cTaHOBKAax. KoHueHTpamms
MOJIE3HOTO KOMITOHCHTA HA 3aBEPIIAIONMIEM DTANE PA3BATHS TAKOTO IIPOIECCA IBJISLIACH IIPOAYKTOM
pa3BUTMs €CTECTBEHHOM ACCOLMALIMM MATMATHUYECKUX M OCANOUHBIX, METAMOP(MUUECKUX U MCTa-
COMATHUYECKMX KOMILIEKCOB.

JonoropyaHsie 00BEKTH OPOrEHHBIX CKJIAAYATBIX CHCTEM M TEPPUIEHHBIX TEOCHHKJIMHAJIEH
NpPUYpPOUYEHBl K CHCTEME JIICJOHMPOBAHHBIX PETMOHAJBHBIX TEKTOHMUECKHUX OJIOKOB HA CThIKE
XKECTKMX FEOCTPYKTYP B 00/IACTH MIPOSBJICHHS CHUHXPOHHOTO TPAHMTOMIHOTO, 4 TAKXKE OCHOBHOTO
MarMaTusMa. Jtu 60kK (POKYCHpPOBAIU Pa3psiKy HANPSKEHUH jatepanbHoro cxartusa. O0nek-
TaMM PaspaAKd B IEPBYIO OUEpPENb CJIYXWIM Pa3OrpeTbie MOPONbl OKOJOMHTPY3MBHOM 30HHI,
OCTHIBAIOLIME UHTPY3UBHBIE MACCUBBI M CHCTEMBI HA€K, 00€CIEUNBAOIINE XKECTKOCTh Cy0OcTpara.
Ha siokasbHOM M pYyOHOM YPOBHSIX pacnpefeieHue TEKTOHWYECKMX HATPSKEHUH NPUHUMAJIO
MO3AUYHBIN XAPAKTEP.

B oTuX yCI0BHAX MO3MLMS 30JI0TOMO OPYACHEHHS ONPEE/Isiach HAJOXEHUEM Kapkaca pyno-
KOHTPOJIMPYIOLIMX — PYAOBMEMIAIOMUX PA3PHIBOB HA BOCCTAHOBHUTE/IBHYIO CPENY — YIJICPOIHU-
CThIE BYJKAHOTEHHO-KapOOHATHBIE, TEPPUTCHHbIC I MAarMaTHYECKUE 00Pa30BaHMs, XapaKTEPH3Yy-
OIIMECs] BHICOKMMM 3HaueHma Fe?* /Fe’* ) uto obecneumBano HeoOxoauMblil 6apo-TepMUyecKuil
(oH, MyCKOBBIC MCXaHU3MBI AKTHBAIL[MYA XMMHYCCKAX B3AaUMOAEHCTBHUI C PyIOHOCHHIM (DJIFOMIOM.

Tun opyaeHEHHsS ONpeAesica (PU3UKO-MEXaHWUCCKUMH CBOMCTBAMU BMeMAOmied cpensl. B
IIACTHYHBIX YIJIEPOAMCTO-TEPPUTEHHEBIX TIOPORAX (POPMHUPOBAIOCH 3010TO-CYIbPUAHOE BKpar-
JIEHHOE OpyZieHeHue. B XpynKux TeppuUreHHO-BY/JIKAHOTCHHBIX, MHTPY3MBHBIX MACCUBAX M AalKax
— 30J10TO-KBapleBoe. B rereporeHHOM rpy0OCIONCTOM UYepeIOBAHMHU IJIACTUYHBIX U XPYIKHX
06pa3oBaHmii — MPEMMYIIECTBEHHO 30JI0TO-CY Ib(UAHO-KBAPIEBbIE IITOKBEPKH.

FAVOURABLE ENVIRONMENT FOR LOCALIZATION OF GOLD
DEPOSITS WITHIN FOLDED SYSTEMS AND TERRICENOUS
GEOSYNCLINES

G.S.Simkin (TsNIGRI, Roscomnedra, Moscow, Russia)

General trend for concentration of lithophyle and siderophyle elements and their compounds in
oxidating environment and chalcophyle ones (including gold) in reducing environment is
determined by their fundamental geochemical properties. Ore component concentration was due
to the development of natural association of magmatic, sedimentary, metamorphic and
metasomatic complexes. In the last evolutionary stage of these processes gold deposits of orogenic
folded systems and terrigenous geosynclines are arranged with echeloned series of regional
tectonic blocks in boundaries between rigid geostructures in areas of granitoid and basic
magmatism. Relaxation of lateral compression was focused in these blocks. Objects of relaxation
were, by and large, heated near-intrusive rock masses, intrusive masses cooling off and dike
swarms providing substrate rigidity. In local areas a tectonic stress pattern had a mosaic view.

Under these conditions structural setting of gold ores was determined by the superimposition
of ore-controlling — ore-hosting fault nei within carboniferous volcanogenic-carbonate,
terrigenous and magmatic rock series with high Fe?* /Fe3* levels (reduction environment). This
combination provided the essential baric-thermal background, triggering mechanisms for
activation of chemical interaction between hosting environment and ore-bearing fluid.

Ore types were determined by physical-mechanical properties of the environment.
Disseminated gold-sulphide ore types were formed in plastic carboniferous rocks. Gold-quartz
ores were formed in brittle environment — terrigenous-volcanogenic, intrusive rocks and dikes.
Gold-sulphide-quartz stockworks were developed in heterogenous coarse-bedded alternation of
plastic and briitle rocks.
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OOPMAIIMMOHHO-ITAPATEHETUYECKAS KITACCUPHKALIUA
PEAKOMETAJIJIbHBIX MECTOPO2KJIEHUI U EE UCITIOJIb3OBAHUE
ITPU X ITPOTHO3E, TIOUCKAX U OILIEHKE

H.A.Conomos (MMI'PD Pockomuenpa, Mocksa, Poccus)

MecropoxaeHns OKCHOMIPHBIX PEAKMX META/LIOB Hambonee 3dhEKTHBHO KJIACCHPUIIUPYIOTCS
no (opMalOHHO-TIapareHeTNYECKOMY mpuHIMITy. Haunbosee WH(POPMATHBHBIM TIPU3HAKOM SIB-
JIIETCS MAPareHesnuc MOopoRooOpasyIonMx MHHEPAIOB, KOAMYECTBEHHBIE COOTHOIIEHMS KOTOPHIX
B CBOIO OUEPERb OMPENESIOT XapaKTep, MHTEHCHBHOCTh B MacmTal peaxoMeTasibHOM MUHEpa-
JIM3ALAH.

Brinesienne napareHETHUECKMX THTOB MO II0poNo00pAa3yomuUM MHHEEPAIaM 0Ka3aJ0Ch BeChMa
ynoOHBIM U 3(D(EKTUBHBIM, T.K. C HUMH HENOCPEACTBEHHO MJIM OIOCPENOBAHHO CBA3aH I[EJIBIN
P/l BAXHEHLINX XAaPAKTEPUCTUK MecTopoxaeHuil. Ot maGopa mopomoo6pasyomux MEJINKOM U
TIOJTHOCTBIO 3aBUCUT HAa00p PEOKOMETA/LTbHBIX MHHEpasoB. Bosiee Toro, KaXAOMY THITYy CBOMCT-
BEHHBI CBOM HAOOP MPOMBILLIEHHO NEHHBIX PEIKHX IEMEHTOB M CBOM YPOBEHDb MX COACPXKAHUM
¥ 3amacoB (0co0eHHO BepxHuit npenen). s MECTOPOXACHUM KaXIO0T0 MapareHETUUECKOr0 TUIIA
XapakTepHBbI CBOS ()OpMa PYIHBIX TeJl, ONPEAECHCHHBIE UX PA3MEPHl M YCIOBHUS 3aJICTAHMS.

Onpenenenrocts HOPMBL ¥ pa3dMepa pyTHBIX TEJM, COCTABA W KAUESCTBA PyA Ha MECTOPOXKICHUAX
OJTHOTO M TOTO K€ IapareHeTHYECKOro THIA OTPaxaeT BceoOIuee CBOWCTBO MATEPHM, KOTOPOE
MOXHO C(POPMyYTHPOBATH CIEAYIOWUM 00pa3oM: KaXJI0My BUAY OPraHUUECKOU U HEOPTaHUUECKOM
MATEPUM HA DA3HBIX YPOBHAX €€ OPraHM3aluH¥ CBOMCTBEHHO IOCTOSHCTBO (DOPM, pasMepoB u
XUMHUYECKOTO COCTaBa.

FORMATION-PARAGENETIC CLASSIFICATION OF RARE-METAL
DEPOSITS AND ITS USE IN FORECASTING, PROSPECTING AND
ASSESSMENT

N.A.Solodov (IMGRE, Roscomnedra, Moscow, Russia)

The deposits of oxyphilous rare metals are best be rated in order of formation-paragenetic
priciple. The most indicative criterion is paragenesis of rock-forming minerals, their quantitative
relationships of which, in turn, dictates rare-metal mineralization nature, intensity and scale.

Differentiation of paragenetic types by rock-forming minerals was found to be of great
convenience and efficient as a number of most important deposits characteristics being
immediately or implicitly related to them.

Peculiar sequence of commercial rare elements and peculiar level of their content and resources
(notably upper limit) are typical of each type.

Average content of rare elements in deposits of one and the same type is further consistent
than the form and the size of the body. Definite form of orebodies, size and bedding conditions
are characteristic of the deposits for each paragenetic type.

Definifeness of orebodiy forms and size, composition and quality of ores in deposits of one
and the same paragenetic type reflects universal property of a substance being stated in the
following way: constancy of forms, sizes and chemical composition is inherent in each type of
organic and inorganic substance at different levels of its development.
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NV CTAHIIMOHHBIN IMPOTHO3 NMOTPESEHHBIX ITOMCKOBBIX
OBBEKTOB 110 ADPO®OTOCHUMKAM

B.C.Crapocesmsues, I''H.Kymum (CHUUTTuMC Pockomuenpa, Hosocubupck, Poccus)

ITporros GasupyeTcs Ha aHaJM3¢ COBOKYIHOCTH HE3aBMCHMBIX CTATHCTHUECKUX IOKA3aTC/ICH
JAMHEAMEHTHON CeTH, BBHICACHHOH npu AemudpupoBaHMH a3podOTOCHUMKOB Macmraba
1:40 000—1:80 000. Omuy U3 5THEX HOKA3aTeNel OTpaXxaeT MeXannu3M (POpPMHUPOBAHUS Pa3Pbi-
BOB B peaysbTaTe oObeNMHEHN IEPBUUHBIX TPEMMH, YEMY CIOCOOCTBYeT Haiwyue Ha riaybuse
foJsiee IPEeBHNX pPAa3pHIBHBIX HAPYIIEHM. B pesynprare Hax rPAaHUIAME NMOTPEe6EHHBIX CTPYKTYD
B IIOBEPXHOCTHBIX TOPHM30HTax 06pasyroorcs 6osiee MPOTSKCHHBIC pa3pHBEL [pyrodf BaXXHBIA
CTATHCTAYECKMI TIOKA3aTENb JIMHEAMEHTHOM CETHM OTpPaxaeT OTKJOHCHMS JIMHEAMEHTOB OT
HANpPABJACHUM, TUIIMYHBIX 19 BCETO M3YYaeMOro PETrMoHa.

[IpocTpaHCTBEHHOE COBMCIICHUE MUHMMAJIBHBIX 3HAUYCHMI TIEPBOTO M3 ITHX MOKA3aTeici B
OKPYXEHUN OTHOCHTEIBHBIX €r0 MAKCUMYMOB ¢ MUHUMAJIbHBIMHA 3HAUEHHSIMM BTOPOTO M3 HUX B
OKPYXEHUH OTHOCUTEbHHIX MHUHAMYMOB CBHUACTEJIBCTBYET O HAJTHMUMM HA 3TOM yYaCTKE MOAHS-
THAL.

Tlpennaraemas METOOMKA MPOTHO3A IOTPSOCHHBIX IOAHSITHI anpoOMpOBaHA HA CEBEPO-3amaze
Cubupckoit maaTdopMbl HA TIPUMEPAX: :

YCTAHOBJICHHOM MO HAAEXHBIM IE€OJIOTHYECKNM AAHHBIM FOXHOM MEPUKJINHAIN O3 HEMaNeo-
30HCKOr0 PHIGHMHCKOrO Basa MoJ TOJIMIEN MEPMOTPHACOBBIX 0a3abTOBHIX IIOKPOBOB;

BBIAEJICHHOTO CEHCMOPA3BEAKOM IO TPHACOBHIMH 0a3aybTaMu CeBEpHBIX paioHoB TyHrycckon
CHHEKIM3B AHAMCKOTO CBOIA B MAJEO30MCKUX OTJIOXKEHUIX.

Sra METOIMKA YCHIEITHO ampoGHpoBaHA TAKXe HA MaTepuanax Ascrpaimiickoit 1 Cubupckoi
wiaThopM.

Hanwuue B Hegpax MPOrHO3MPYEMBIX MOTHATHI CKOIUICHWU He(hTH W ra3a OLECHUBAETCA IO
XapaxTepy M3MEHEHMH B ero mpeaejax COXCPXAHHM TIXEJBX YIJIEBOXOPOIOB M Te/Ms B rasax
TIOBCPXHOCTHHIX BOA.

MonepHu3upoBaHHbIE BAPHAHTH IIPEAIAracMOM METOAUKHA MOIYT MPUMEHSITBHCS IJIs TIPOTHO3a
HEe BHIXOTIIIMX HA TOBEPXHOCTh PYTOHOCHBIX HMHTPY3Wil, aJIMA30HOCHBIX TPYOOK, pPHGOBBIX
MACCHBOB ¥ 30H YJYUILIEHHBIX TPEIUHHBIX ¥ TPEIIMHHO-KABEPHOBHIX KOJUIEKTOPOB.

THE REMOTE PREDICTION OF BURIED OBJECTS BY AIRPHOTOS

V.S.Staroseltsev, G.N.Kulish (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

The prediction is based on the analysis of a combination of independent statistical indices of
the lineament network defined from interpretation of aerial photographs at a scale of
1:40,000—1:80,000. One of these indices shows mechanics of fault formation due to
amalgamation of initial fractures. Existence of older dislocations at depth contributes to this
process. As a result, more extended faults are developed in surface horizons above boundaries
of buried structures. The other important statistical index of the lineament network reflects the
lineaments” deflection from trends typical of the whole study area.

Spatial coincidence of first-index minima, its relative maxima being around, with second-index
maxima, its relative minima being around, indicates an uplift in this area.

The proposed technique for the buried uplift prediction has been tested on the northwestern
Siberian Platform and is examplified by:

southern pericline of the Late Paleozoic Rybninsk swell below the Permo-Triassic basaltic
sheets defined from reliable geological data;

the Anam arch within Paleozoic deposits below the Triassic basalts of the northern Tunguska
syneclise recognized from seismic survey. This technique has been successfully tested on the
Australian platform too.

The presence of hydrocarbon accumulations at depth within the predicted uplift is estimated
by the character of changes of heavy hydrocarbons and helium contents in gases of the surface
water within the uplift.

The modified versions of the proposed technique can be used for the prediction of buried
ore-bearing intrusions, diamond-pipes, reef massifs and zones of the improved fractured and
cavernous-fractured reservoirs.
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TEO®U3NYECKHME OCHOBBI ITPOTHO3A U IIOUCKOB . .
MECTOPOZKIEHHNU AJIMA30B HA BOCTOYHO-EBPOIIEMCKOU
IIJIAT®OPME

A.A.®enpaman, JLH.Onodunckmit, H.A.Tlpycakosa, }0.C Cnacennbix, E.A.3y6uenko (LIHUT'PU Pockomuenpa,
Mocksa, Poccus)

OTkpeiTHE ApPXaHTEJbCKOW aIMA30HOCHOM IIPOBMHLUWHM BBHABUHYJO Bocrouno-Esponeiickyio
mwiatcopMy B pasps BBHICOKONMEPCNEKTHBHBIX aJMAa30HOCHHIX pernoHoB. OmHAKO Teppuropud
n1aT(POPMBI OTJIHUAETCST IIUPOKHAM PA3BHTHEM IMOCTKHMOEPIATOBOrO OCAZ0UHOTO UEXIA M MOKPO-
BOM MOPEHHBIX OTJIOXKEHHU, UTO OCJOXHIET MPOrHO3HO-TIOMCKOBHIE pA0OTHI, HAUE/JEHHBLIC HA
BBISIBJICHUE CKPBITHIX OOBEKTOB. B HAHHBIX YCIOBMAX TpPH YCTAHOBJIECHUM 3aKOHOMEPHOCTEH
pa3MemeHnst KWMOEPJIMTOBOrO MarMaTu3Ma U MPOrHO3MPOBAHMH €0 IPOSBACHUI ONpaBaa cedd
CUCTEMHBIN MOAXOM, NPENyCMATPUBAIONIMIA MOCJCTOBATEIBHOE U3YUEHUE TIYOMHHOIO CTPOEHUS
HEepapXuyecKoro psaaa MUHEPAreHNnYeCKuX 00bEKTOB (KUMGEPAMTOKOHTPOIUPYIOMMX 30H, OJEH,
rpynm KUMOEPTUTOBBIX TEJA M OTAEJABHBIX TEI) METOAOM CEHCMOIPaBHTALMOHHOIO MOJEIMPOBA-
HHS.

Komraekcuoe reosioro-reodusuueckoe usyuenne Bocrouno-Epponeiickoit miatdopMel rpaBu-
MCTPAUUCCKMUMH M MATHUTOMCTPUUCCKHMMHM METOOAMM, CHCTEMOH rcoTpaBE€p3os, I‘JIy60KI/IMI/I u
CBEPXIUTyOOKMMYU CKBAXXMHAMH CO3[aJI0 HEOOXOAUMYK MH(POPMAIMOHHYI0 6a3y, KoTopas mocty-
AKHMJ1a OCHOBOM MJIS TMOCTPOCHMS CIELMATN3UPOBAHHOM ITyOMHHOM CTPYKTYPHO-TEKTOHMYECKOM
KapTel ¢ JAHHBIMHU IIPOTrHO3a psiga HOBBIX NMECPCNCKTUBHBIX rmoma;(eﬁ pa”dra KI/IM66pJII/ITOBbIX
TTOJIEH.

BraronpusTHHE CTPYKTYpPHBIC MO3ULUH /sl MPONYKTHBHBIX MOJIEH XapaKTEepU3YIHTCH IOJIO-
XKEHHEM KX B reo0/I0KaxX apXEHCKOTO BPEMEHM KPATOHU3AUMH HA MEPECCYECHHIX re00J0KOBBIX
MarMOakTHBHBIX 30H C MAarMOKOHTPOJHPYIOUUMHA 30HAMHU APYTHX HampasjeHuu. IIporsos Jso-
KAJbHBIX IEPCIEKTUBHBIX YUaCTKOB, 00ECMEUMBAOIKMX TOCTAHOBKY NOMCKOBBIX pa60T, BBHINOIHEH
HA OCHOBEC TEOJIOrO-T€O(PU3UUECKOTO M3YUECHUT CTPYKTYpPbl KAXAOrO MPOTHO3MPYEMOrO MOJd C
BHIJICJICHHEM B €T0 NPEAENaX MHUHEPATCHUYECKMX OOBEKTOB paHra rpymmn (KyCToB) KMMOEpPJIHUTO-
BBIX TEJI.

GEOPHYSICAL FUNDAMENTALS OF PREDICTION AND
PROSPECTING FOR DIAMOND DEPOSITS IN THE EAST EUROPEAN
PLATFORM

A.A.Feldman, L.N.Olofinsky, N.A.Prusakova, Yu.S.Spasennykh, Ye.A.Zubchenko (TsNIGRI, Roscomnedra, Moscow,
Russia)

The discovery of the Arkhangelskaya diamondiferous province has promoted the East European
platform into the rank of highly promising diamondiferous regions. However, the territory of
this platform features rather widespread post-kimberlite sedimentary cover and morainic mantle,
which hinders predictive-prospecting works aimed at finding hidden targets. Under these
conditions, the practice of establishing the regularities governing the localization of kimberlitic
magmatism occurrences and prediction thereof has revealed high efficiency shown by a
systematic approach involving a consistent investigation of deep-seated structure of mineragenetic
entities in a hierarchical series (kimberlite-controlling zones, fields, groups of kimberlite bodies
and individual bodies) through the seismic-gravity simulation technique.

Comprehensive geology-geophysical studies of the East-European platform involving
gravimetric and magnetometric techniques, a system of geotransects, deep and ultra-deep wells
have provided an information base used thereupon in the development of a special-purpose depth
structural-tectonic map with elements of prognosis for a number of new promising areas of
kimberlite-field rank.

Structural settings favourable for producing fields are characterized by their localization in
geoblocks featuring Archean cratonization time, in the intersections of transgeoblock magma-
active zones with magma-controlling zones of other orientations.

The prognosis for local promising areas providing for setting up prospecting works has been
made on the basis of geology-geophysical examination of the structure of each prognostic field,
with mineragenetic entities of kimberlite-body-cluster rank marked out within its boundaries.
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COBPEMEHHAS ITAPOI'A30BAA CUCTEMA BYJIKAHA KYJIPABBIN
— HOBBIU UCTOYHUK PEIXKUX METAJLJIOB

& .M .Nlanepman, A A Kpemereukuit, A.A.Bonox (MMI'P3 Pockomuespa, Mockea, Poccus), T.C.Ireinbepr (MBul'
PAEH) ,

B Bricokoremmeparypueix (450—940°C) dymaponax syskana Kyapaswiii (octpoB Mrtypym,
Kypunneckue octpoBa) obHapyXeHsl BoicOKME KOHUeHTpauun Re, Ge, Cd, In u apyrux pymHbBIX
H DEAKHX 3JEMEHTOB. B mopomax Kparepa MEHEPaJOTHUECKH OXapaKTEpU3OBAHbI CyOIMMATHI
cynsdpunos Cd, Pb, Bi, Mo, okcunos Mo, xnopungos Na, K, a takxe Brnepssie oOHApyXeH B
MakpopbieneHusx cyabdun Re. Cyabduns 06pas3yror 30Hb BbAEIEHUM, XaPAKTEPU3YIOMUECT
SIBHO BblpaXeHHOH cneumanusanuen (Pb—Bi, Mo, Zn—Cd—In, Re, FeS,). Ilnomans zoH
kosebserca or 1—5 (ReS,) mo 10* (MoS,) M2

a3kl BRICOKOTEMIIEPATYPHBIX (DyMApOa XapaKTEPU3YIOTCS KOMILIEKCHOM MOIMMETALINYECKOH
muHepanusanued (Pb+Zn+Cu+Ag+Sb+As+Hg +Ba+S) c BHCOKMME COOEpKaHHIMU
peakux mMeraioB (In + Tl + Ge + Re). Konuenrpauus Re B rasax ¢ remmeparypoit 6oaee 600°C
mocruraer 10°—10%, In — 103—10* ppb. 3akoHOMEPHOCTH pACTIPEAEACHAS META/IIOB YKA3HIBAKOT
Ha TFeHETUYECKYIO CBSi3b BHIOPOCOB ¢ GA3MTOBBIM MarMaTH3MOM, XAPAKTEPHHIM M/ OCTPOBHbBIX
IyT.

[lepeHOoC MeTa/UIOB OCYIIECTBISETCS NPEMMYLIECTBEHHO B (opme xsopumos. OOpasosanne
cy0JIIMATOB OMpPENENIeTCsS TEMIEPATY POM ra3a U IMOTEHLUANAMU OKKMCIHTEIbHO-BOCCTaHOBHTEIIb-
HbIX npoueccos. [Ipu ymenpmenuu temmeparypsl Ha 100°C paBHoBecHas koHuentpauus H,S B
rasax BO3pacTaer Ha MOPSAOK, UTO MHHOMHUPYET mporecc cydaumaroodpasosanuund. C yMeHblle-
HHEM TEMIOEPAaTypH CyJb@UAB METAJLJI0B KOHAEHCHPYIOTCS B HOCAEAOBATENLHOCTH
Mo-»Re-»In-»Zn->Pb->Bi—»As.

Beioc merasnoB mapora3oBeMu ctpysiMu cocrasageTr ot 1—10 (uas Re, In, Ge, Mo, Cd) no
10—100 (ans As, Zn, Pb) T B rox. IlpeobGaanarmomee KOJMUECTBO METANIOB PACCEMBAELTCY B
armocdepe. MeTonoM KOHLEHTPUPOBAHMS HA YCOMUTAX M3 NApOra3oBoi (ha3sl MOXKHO TIONYUUTDH
a0 2 1/rog Re, no 3—4 1 /rop In, uro mo3sosiser paccMaTpuBath ¢hyMapossl Byakana Kynpsasoiii
KAK BO3MOXHBIM ChIDbEBOM MCTOUHHUK PEAKUX METAJLIOB.

A RECENT GAS - AND VAPOR SYSTEM OF KUDRYUAVYI VOLCANO:
A NEW SOURCE OF RARE METALS

F.I.Shaderman, A.A.Kremenetsky, A.A.Volokh (IMGRE, Roscomnedra, Moscow, Russia), G.S.Shteinberg (IV&G,
Russia)

In the high-temperature fumaroles (450—940°C) of Kudryavyi volcano, Iturup, Kurila Isles,
high concentrations of Re, Ge, Cd, In and other rare and base metals were registered. A
mineralogical description was given to various sublimates that occur in the crater rocks (Cd Pb,
Bi and Mo sulfides, Mo oxides, Na and K chlorides); Re sulfide was first found here as a
macroscopic phase. Sulfides constitute zones of different specialization (Pb—Bi, Mo, Zn—Cd—
In, Re and FeS,). Areal extent of the zones varies from 1—5 (ReS,) to 10* m? (MoS,).

The high-temperature fumarole gases bear a multi-component element loading (Pb, Zn, Cu,
Ag, Sb, As, Hg, Ba and S) with high contents of rare metals (In, Tl, Ge and Re). Concentration
of Re in gases at temperature above 600°C was up to 102—10* ppb, and In — up to 10°—10*
ppb. The inter-element associations and ratios, along with data on maximal temperature of
fumaroles indicate that a genetic link exists between natural gas-and-vapor exhausts and basitic
magmatism inherent in insular arcs.

Chlorides are the main transport forms of metals. Deposition of sublimates within the caldera
is governed by the gas temperature pattern and redox potential. At decrease in temperature by
100°C, the equilibrium concentration of H,S in a gaseous phase increases by one order, thus
initiatin formation of sublimates as follows. Along with decreasing temperature, sulfides of the
metals condense in the sequence: Mo»Re-»In-»Zn->Pb->Bi=>As.

The annual yield of the gas-transported metals (1—10 ton for Re, In, Ge, Mo, and Cd;
10—100 ton for As, Zn, and Pb) could be of certain economic interest conceming rare elements.
The bulk of them (ca 90 % of Re, ca 60 % of In, Bi and Mo) disperses in the atmosphere.
Estimates show that up to 2 ton of Re and 3—4 ton of In could be annually recovered from the
gas-and-vapor phase through concentration on zeolites; thus, Kudriavyi's fumaroles present a
possible economic source of rare metals.

46



TEHETUYECKASA MOJAEL MECTOPOKIEHUI BUTBATEPCPAHJIA
U ITPOBJIEMA 30/I0OTOHOCHBIX KOHIJIOMEPATOB

A Jl.1lernos (BCEI'EU PockomHenpa, Caunkr-TletepGypr, Poccust)

MecTopoxneHus Butsarepcpauna cegsass ¢ MpoUecCaMy MO3AHECAPXECHUCKON TEKTOHO-MArMaTH -
YECKOH aKTUBU3AUMU U 06pazoranueM HA KaanBaabckoM KpaToHe TPUPA3JIOMHBIX ACHMMETPUY-
HbIX rpabeHoB. HeomHokpaTHOe (pOPMHPOBAHKE B HUX KOHIVIOMEPATOB NMPOUCXOOM/IO B YCAOBUSIX
pe3Koro nogHsaTHS GOPTOBBIX yacTel pudra. CunxpoHHO ¢ GOpMHUpPOBAaHUEM KOHIIOMEPATOB 10
pas/ioMaM B BOAHYIO CPEAly MOCTYNAJM PYAOHOCHBIE TMAPOTEPMbI MAHTHIHOIO HPOHCXOXKIACHHUS.
YHuKanpHBIE TI0 3amaCaM 30JI0TO-YPAHOBHIE MECTOPOXACHUS MMEIOT CIOXKHBIM OCAJOUYHO-THAPO-
TEPMAJTLHO-METAMOP(PUUECKUH TeHE3HC TPH IMPOKOM PAa3BUTHH TUAPOTEPMAIBHOIO METACOMa-
TO3a ¥ OAHOBPEMEHHOM 00PA30BAHNUE POCCHINEH C MIHEPANAMH ypaHa, aaIMa3aMH, IJIaTUHOMAAMUA
H YaCTHYHO 30JI0TOM.

IlTupoko pasBuTHl B 300TOHOCHBIX pH(aX TIaabKONOTOGHBIE o0pa3oBaHuMs THMpUTA — 3TO
TCEBAOraIbkM HECKOJIBKMX THIOB: KOHKPELUH, MCEBAOMOP(O3BI [0 TaibKaM CIAHIEB U KBAPIA,
OOJIMTHL M C(HEPONUTHI, «IKCILIO3MBHEIE GoMOOUKmy. OHE He MOTYT CAYXHTb JOKa3aTEJbCTBOM
NPHUHANIEXKHOCTH MECTOPOXKIACHHUM K POCCHINISIM KOHYCOB BHIHOCA MAJIEOPEK.

Mecropoxnenns ButBatepcpaHna, Kak 3T0 HM NAPAafOKCANBHO, MMEIOT YepThl CXOOCTBA C
OMUTEPMATEHBIMH TIPUNIOBEPXHOCTHRIMU MECTOPOXACHUSIMH 30JI0TA: BCTPEYAOTCS 00JIOMKH KBap-
04 C PUTMHYHO-TI0J0CYATHIMHU (DECTOHUATBHIMH TEKCTYPaMH.

HoBElii B31/IsIK HA FeHE3UC MECTOPOXACHHUIA BuTBarepcpanaa no3BosseT CUATATh, UTO OpPMALMK
30JIOTOHOCHBIX KOHIJIOMEPATOB HE CYIICCTBYET: OTKPHITUSI KPYIHBIX MECTOPOXACHUI B APCBHUX
KBAPLCBHIX KOHIVIOMEPATAX APYIMX PETHOHOB BECHMA MJLIIO30DHEL.

ITpusnanue c10XHOrO 0CanOYHO-TUAPOTEPMAILHO-METAMOPPHUECKOTO TCHE3MCA MECTOPOXISHMI
Butsatepcpanna nossosnser Gonee yBepeHHO NPOrHO3MPOBATH OTKPBITHE OCAAOUHO-THAPOTEP-
MQJIBHBIX MECTOPOXIACHUM 30JI0TA B AOKEMOPHMIACKMX PU(MTOreHHBIX CTPYKTYpPax M OCAZOYHBIX
facceifiHax pa3HOTO BO3PACTAa M B 30HAX pudroreHesa.

GENETIC MODEL FOR WITWATERSRAND DEPOSITS AND PROBLEM
OF GOLD-BEARING CONGLOMERATES

A.D.Shcheglov (VSEGEI, Roscomnedra, St.Petersburg, Russia)

The Witwatersrand deposits are related to processes of the Late Archean tectono-magmatic
activization and the formation of near-fault asymmetrical grabens on the Kaapval craton. The
recurrent generation of conglomerates in these grabens proceeded under condition of marked
uplifting of flanks of the rift Simultaneously with the emergence of conglomerates, ore-bearing
thermal springs of mantle origin were entering to the water medium.

The gold-uranium deposits being unique in metal reserves are of polygenous sedimentary-
hydrothermal-metamorphic origin noted for the development of placers with minerals of uranium,
diamonds, platinoids and partly gold.

The widespread pebble-like pyrite formations in ore-bearing refers are in fact pseudopebbles:
concretions, pseudomorphs after pebbles of schists and quartz, oolites and spherolites, explosive
bomblets. They can not be regarded as an evidence of the fact that the deposits under
consideration belong to placers in alluvial fans of paleorivers.

Though it seems to be paradoxical, the Witwatersrand deposits have much in common with
epithermal near-surface gold deposits. Fragments of quartz with rhythmically banded festoony
textures are found in auriferous conglomerates.

New outlook on the genesis of the Witwatersrand deposits permits to say that there exists no
auriferous conglomerate formation, and the discovery of major deposits in old quartz
conglomerates in other areas seems to be quite illusive.

The recognition of complex sedimentary-hydrothermal-metamorphic genesis of the
Witwatersrand deposits makes it possible to predict, with a higher degree of certainty, the
discovery of sedimentary-hydrothermal (sedimentary-volcanogenic) gold deposits in the
Precambrian riftogenic structures and sedimentary basins of various age and type in rifting
zones.
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MPU3IHAKU-UHINKATOPBI KPYITHBIX S9HIOIEHHBIX PYIHBIX
MECTOPOKIEHNUN

A.JI.Mlernos (BCETEU Pockomuenpa, Canxr-Iletepfypr, Poccus)

KpymHbie ¥ yHHKAJIbHbIE IO MAcmTabaM pyJHbIE MECTOPOXACHUS TPEACTABISIOT co0oit KOHT-
pacTHBIEC TEOXMMHMYECKHE U MUHEDPAJIbHBIE HEONHOPOAHOCTH. [I/11 HUX XapaKTepeH coenudrye-
CKMii «HA6Op» MPU3HAKOB: 1) pa3BUTHE PA3TMUHBIX IO COCTABY MAarMATHUYECKUX TMOpox (OT
YJIBTPAOCHOBHBIX 70 MIETOYHBIX U KHCABIX) , YACTO ¢ MIMPOKMM TIPOSAB/ICHMEM MOIIHBIX TaWKOBBIX
CepHit, VISl KOTOPHIX TIPEATIOIATAETCS MAHTUIHAS IIPHPOJA; BEICOKOM(EPEHIMPOBAHHBI KOHTD-
ACTHHIH MArMATH3M B COYCTAHMH C HPOLECCAMHA UEPENYIOMIETOCs OCAAKOHAKOIICHHUS; 2) CJIOX-
HOCTh M pa3HOOOpAasMe TEKTOHUUECKHX CTPYKTYp, OOBIYHO MPHAAIOMIMX pPadoHY 6Js10K0BOE
CTpOEHHE — TMPOCTPAHCTBEHHAS CBSI3b C KPYIHBIMA PYAOKOHTPOJHMPYIOIIMMH Pa3NOMaMu Iy-
GHUHHOTO 3aJI0XCHHS; 3) COUETAHME CKIANUATHIX U PAa3PHBHBIX AUCIOKAL U CABUTOBOTO XapakTepa
NpH ILy/IbCAIMOHHOM, YHACJIEJOBAHHOM DAa3BUTHM DYAOBMCHIAIOMINX CTPYKTYD; 4) B pymHBIX
paifioHaX C ABYXBSAPYCHHIM CTPOCHHEM BaXKHOE 3HAUCHHE UMEIOT CTPYKTYPHO-CTpaTHrpaduueckie
HeCOT/IAcHs HA TPAHUIAX PA3HBIX CPENl ¥ Pa3iPO6IEHHOCTD XECTKOTO Cy6cTpaTa (HUXHETO Spyca);
5) HEOXHOPOXHOCTH COCTABA TEKTOHOCHEPH PYNHBIX PAiOHOB; 0) TIPM3HAKHM OYAroBbIX (KOHICH-
TpHUECKU-30HAMBHBIX) cTpykTyp (mo VI.H.Tomcony, 1988); 7) cBs3b ¢ reodusmueckuMu HEOMHO-
pomHOCTaMH; 8) (HOPMEPOBAHIE MECTOPOXIECHNH B HECKOJIBKO CTAAMH MUHEPAIN3AluM, Pa3Iay-
HBIX ¥ CJOXHBIX IO BEIIECTBEHHOMY COCTAaBY; TPHUCYTCTBHC HECTAHOAPTHHIX MHHCPAJIBHBIX H
FEOXMMUUECKUX ACCOLMALMH, TBEPABIX M XHIKMX OGUTYMOB; DasBUTHE SIBJICHMM pa3IMuHOH
PYAHOI 30HAJBHOCTH; JUIEJOHMPOBAHHBIA XapaKTep OPYNCHEHHs C TPOSIBJICHACM SBJICHUM
«MHOTOITAXXHOCTH» B CBS3M C: TPELIMHHBIMH PYXOHOCHBIMU MHTPY3USMHU THIIA «IITOK B IITOK»;
yepenoBaHMEM OCATOUYHBIX, BYJIKAHOTCHHO-OCAZ0YHEIX U BY/JIKAHOTCHHBIX PYNOHOCHBIX KOMILIEK-
COB €O CcTpaTUPOPMHBIM OPYICHEHHEM; MOBTOPCHUEM 110 Paspesy 01arompuaTHBIX A/ JOKAIH-
3aIMM OPYACHEHHA KOMIUIEKCOB OCAJOUHBIX M BYJKAHOTEHHBIX MOPOA B COUCTAHWH C PynoJOKa-
JM3YIOMUME CTPYKTYPaMu; 9) IIOJMICHHBIN M MOJMXPOHHBIA [CHE3UC C SIBHBIMH IPU3HAKAMHU
y4acTHsl MAHTUHHOTO PyAHOIO BELIECTBA.

INDICATORS OF MAJOR ENDOGENIC ORE DEPOSITS
A.D.Shcheglov (VSEGEI, Roscomnedra, St.Petersburg, Russia)

Large and super-large ore deposits represent contrasting geochemical and mineral
heterogeneities. They are characterized by a specific set of features: 1. The development of
compositionally different magmatic rocks (from ultrabasic to alkaline and acid), often noted for
widespread thick dike swarms, which are assumed to be of the mantle origin; the manifestations
of highly differentiated contrasting magmatism combined with the alternating processes of
sedimentation; 2. The complexity and diversity of tectonic structures which impart the area the
block-like structural pattern; the spatial relation to major ore-controlling faults of deep origin;
3. The combination of folding and shear-type faulting against the background of pulsating
inherited evolution of wallrock structures; 4. The structural-stratigraphic unconformities on the
boundaries of different media and the breaking-up of the rigid substratum (the lower stage),
which are of particular importance in ore districts, characterized by the two-stage structure; 3.
The heterogeneities in tectonosphere of ore districts; 6. The evidence of chamber (concentric-
zonal) structures (after I.N. Tomson, 1988); 7. The association with geophysical heterogeneities;
8. The formation of ore deposits during several mineralization stages, which are complex in
structure and different in composition; the occurrence of unconventional mineral and geochemical
associations, solid and liquid bitumens; the occurrence of different ore zoning «the echelon-like»
character of mineralization, accompanied by manifestations of «multistage» pattern related to:
a. fissure-type ore-bearing intrusions («the stock-in-stock» type); b. the alteration of
sedimentary, volcanogenic-sedimentary and volcanogenic ore-bearing complexes containing
stratiform mineralization and repeated occurrence (also within the section) of complexes of
sedimentary and volcanogenic rocks, favorable for mineralization, in combination with the
development of corresponding ore-controlling structures; 9. The polygenous and polychrornous
genesis with distinct evidence of participation of the mantle ore substance.
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F'EQJIOTHSA I'OPIOYUX HCKOMAEMbIX
GEOLOGY OF MINERAL DEPOSITS

®AKTOPBI PACITPEJEJIEHUA 9JIEMEHTOB-IIPUMECEH B
IMPOOYKTAX C2KUTAHUS YITIEU

JLA.Anmakun (BHUTPUyross Pockomuenpa, Pocros-na-Iony, Poccus)

Pacnipenenenue a1eMeHTOB-IIpUMeEcEl B NPONYKTAX CXKUIAHHS YIVIEH SBISETCS CIEICTBHEM
BIMSAHMS PasHOOOpasHbiXx (DakTOpoB. DMEKT Mepepacrpenc/icHns ONPENenseTcs SMUCCHCH
9JIEMEHTOB-NPUMECEH NIPH CTOPAHMM YIJIs, COPOILMEN MX BUTAIOMUMHE YACTUIIAMH 30JIBL, 4 TAKKE
FCOXMMUYCCKMMHU OCOOEHHOCTAMM yruieil. OCHOBHBIMHE AMHAMHUECKMME (hA3AMK SIBISIOTCS LLIAK,
3011a-yHOC, Tasosas (hasa. Pacmpenenenue sneMeHTOB-TipuMeceir B (Da3ax BBIPAXKEHO yepes
UCXOAHBIE ConepXanud U (pusnueckue mapaMeTphl.

1-¢ Cs
1. Conepxanue B miake C° = X Ce, E=1- o K.
(1-5H(1-K)
g+(1-p-x) SO
2. Conepxanue B 30me-yHoce Cf= =K Ce, =
1-5H)(1-K
E-gy-(1-8)(1-K)+ LT
ks iy d's
3. Conepxanue B rasosoii paze Ci= (1—A%: AdCH,

rae & u 7 — KO3(pPUIMEHTE DMUCCHT 1 copouMpyeMocTH 3aeMEHTOB-TIpuMecel; K — x03thdu-
UMEHT mutakyemoctd; AY — maccoast ponst soisl yras; Ce, Cs, Cf, Cd — cogepxaHue
9JIEMEHTOB-TIDUMECCH B 30/1¢ yI/id, LLIAKE, JETyued 30/€ U ra3oBoi (ase; T — KodbduumenTt
ra3000pasoBaHus NPU CKUTAHUM yris. Paccumransr sHauenus &, u MMPOAHAIM3UPOBAHA AUHA-
MHUKA MOBENCHHS JJICMEHTOB-IIPHMECEH B IPOLECCE CXKMTAHUS YIIEH.

FACTORS OF DISTRIBUTION OF ELEMENTS-IMPURITIES IN COAL
BURNING PRODUCTS

L.A.Admakin (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The distribution of elements-impurities in coal-burning products is a result of an influence of
different factors. The effect of re-distribution is determined by emission of elements-impurities
during coal burning, sorption of them by fly-ash particles, and also by geochemical peculiarities
of coals. The main dynamic phases are slag, ash-fly, gas phase. The distributions of
elements-impurities in phases are expressed through initial contents and physical parameters.

1. Contents in slag Cs = l;—g Ce, E=1~- —g K.
‘ En+(1=E)(1-K) E-(1-5)(1-K)- (l—é)lgl—K)
2. Contents in fly-ash Cf= K Ce, n= 3
£-gn-(1-)1-K)+ -0
3. Contents in gas phase Ci= (1=A%: AdCs,

where £ and n — coefficients of emission and sorption ability of elements-impurities; K —
coefficient of slagging; A* — mass portion of ash in coal; C¢, C3, C!, Ca — contents of an
element-impurity in coal ash, slag, fly-ash and gas phase; 7 — coefficient of gas generation
during coal durning. The values of £, are calculated and the dynamics of bchaviour of
elements-impurities in the process of coal burning analysed.
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METPOJIOIA 1 METAMOP®U3M METAAHTPALIUTOB 1
YI'OJIBHBIX TPA®UTOB POCCHHU

B.U.Bsuios (BHAT'PMyroms Pockomuenpa, Pocros-na-lony, Poccus)

M3yueH ¢ NPAMEHEHUEM ONTHYECKUX M 3JEKTPOHHO-MHUKPOCKONMAUECKHX METONOB nerporpacpu-
yeckwmit cocTaB MeraaHTpauuToB TaiMBIpcKoro yroabHoro 6acceiina, Kys6acca u [aanmosckoro
Mmecropoxaenns Cesepo-Bocroka Poccun, 06pasoBaHHBIX TIpU TEPMaJbHOM H KOHTAaKTOBOM
metamopduaMe yrie# OT MarMaTHuUeckux Tes. IIpenoxeHa kiaaccupukauus OpraHMYeCKuX
MAalepajoB METAAHTPALMTOB C BBUIENEHMEM IDYII AHTPHHUTA, WHEPTUHWTA M IPapUTHHATA.
MertaaHTpaIyTH COAEpXaT Mauepasasl antpunnta 1o 80 9, maeprunuta 1o 20 %, rpapuTuEATA
— nepsbie npoueHTH. OHU XapakTepU3yIOTCs MOKasaTeneM oTpaxenus R, max Goree 6 %,
HauboIbIIEH CPEAM aHTPALMTOB AHN30TPONUEH OTPAXKEHUS IPU 3HAUNTEIHHOM pasbpoce 3Haue-
HUM TTAPAMETPOB, UTO ABJISETCS JUATHOCTHUECKMM TIPU3HAKOM METAaHTPAUMTOB T€PMaTbHO-KOH-
TAKTOBOTO METAaMOpu3Ma. YCTAHOBIECHO MPAMOE BIHSHUE YKA3aHHOTO METaMOP(U4ecKoro
npouecca Ha (GOPMHEpPOBaHHME METPOrpadUUEcKOro COCTABA METAaaHTpauuToB. OmpencseHH, C
YUETOM JAHHBIX TEPMUUECKOTO M PEHTIEHOCTPYKTYPHONO AHATM30B, MAPKM MCXOOHBIX yrien
(I—T) u TeMmepatypHsie ycaosus o6pasosanus Meraanrpanuros (500—600°C).

JIns yronpabix rpacduToB TaitMbIpcKoro 0acceifHa yCTAHOBJICH LE/IBIA PsiA YIISPOAMCTHIX
Mauepasos rpaduToB — «rpagUTHHETOB» M paspaborana mx knaaccupukaunus. Msyuen mera-
Mopcdusm rpaduros; R max rpaduTHHATOB B YACTHYHO MOTSIPH3OBAHHOM CBETE JOCTUTAET 12 9%.
['paHMIA MEXTy METAaHTPAUUTAMH M rpaduTaMu onpenensercs npu R max 7,4 % . Ilerporpa-
(pUUECKMMH KpUTEpUSIME rpaUTU3AL MK SBISIOTCS PACKPUCTA/IN3AUMS OCHOBHOM MaCChl (KpH-
crasuabl pasmMepoM 2—3 MkM, penko 6onee), R,max 7,4 9, ¥ CHIbHAS AaHU30TPONUS OTPAXCHUA.
MHEKpPOCKOIIMYECKUMH PEHTICHOBCKMMH METONAMM yCTAHOBJIEH HEOIHOPOAHBIA XapaKTep Mponc-
wenmei rpaduruzanmu. OnpenencHs ycaoBus o0pa3oBaHMS YrOMbHbIX rpadMToB (ACXOMHEIC
yrsm mapok J—T, temmneneparypa 600-650°C, Hanuume MHTPY3UBHOrO NABJICHMS, BpCMs B
teuenue n-100 get u ap.).

PETROLOGY AND METANORPHISM OF META-ANTHRACITES AND
COAL GRAPHITES OF RUSSIA

V.LVyalov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Wlith use of optical and electronic-microscopy methods we have studied petrographic
composition of meta-anthracites of Taimy coal basin, Kuznetski basin and Galimovo deposit in
the North-East of Russia, that were formed by thermal and contact metamorphism of coals from
magmatic bodies. The classification of organic macerals of meta-anthracites has been offered
with assignment of the groups of anthrinite, inertinite and graphitinite. Meta-anthracites contain
the macerals of anthrinite up to 80 %, inertinite up to 20 %, graphitinite — first per cent.
They show values of reflection factor (R max) higher than 6.0 9, the largest among anthracites
anisotropy of reflection with significant scattering of values of parameters, which is a diagnostic
property of meta-anthracites of thermal-contact metamorphism. There was established direct
influence of the indicated metamorphic process on the formation of petrographic composition of
amta-anthracites. Regarding data of thermal and X-ray structural analysis, ranks of initial coals
(long flane — gas coal) and temperature conditions of metaanthracite formation (500—600°C)
were determined.

For coal graphites of the Taimyr basin there was established a number of carbonic macerals
of graphites — «graphitinites» and their classification was elaborated. The metamorphism of
graphites was studied: R max of graphitinites in partly-polarised light reaches 12 %,. The border
between meta-anthracites and graphites is determined by R,max = 7.4 %, Petrographic criteria
of graphitizatlon are crystallization of the matrix (crystals size of 2—3 microns, seldom more),
R, max 7.4 % and strong anisotropy of reflection. Microscopic and X-ray methods have shown
heteregenous nature of the graphitizatione. The conditions of formation of coal graphites were
determined (initial coals of ranks long flame — gas, temperature 600—650°C, presence of
intrusive pressure, time of n-100 years and others).
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BOITPOCBI TEOXMMUU ITPUPOJIHBIX T'A30OBBIX TUIPATOB

I X.T'uncGypr, B.A.Cosnosbes (BHUMokeaHreonorus Pockomuenpa, Cauxr-Tlerep6ypr, Poccus)

Henb nacrosmero coobuerns — 06o6muTh faHHbIE HAGTIOXEHMIA O COCTABE IPUPOAHELX TA30BBIX
rugparos (IIIT), paccmorpers (pu3nko-xuMUUECKHE OCOOEHHOCTH TIPHPOTHOTO Ta30rHAPATO0H-
Pa30BaHMA M CBSI3AHHOM C HUM MHUTparuu (uionnos, 06Cy1uTh npobaeMy HCTOUHMKOB I'MAPATHBIX
ras3a v BOAbI, POJIb THAPATOB B TCOXMMHAYECKHUX IUKJIAX ITHX BCHICCTB U ICOXUMUUCCKHUE NPU3HAKH
ruapaTocoaepxamux oraoxeHuid. CocTaB I'MAPATHHIX Ta30B CBHAETEIBCTBYET O ToM, uto IITT
umeror crpyktypy | wmm II; mpeamonaraercs, uro cymecrsyror takxe III'T crpykryper H. B
COCTAaBE THAPATHOIO ra3a, KaK MpaBuIo, IPEobIagaroT yrieBofAOPOIs, MPEUMYIIECTBEHHO, METAH,
HO MMEIOTCS ucKmouenud. O6pa3oBaHMe MMAPATOB COMPOBOXAAETCS KOMIIOHEHTHBIM ¥ M30TOM-
HBIM (hpaKLIMOHMPOBAHUEM, KOTOPOE TPOSBASETCS B COOTHOIIEHHIX MEXIY YIJICBOTOPOOAMH, B
COICPXKAHMUM I'CINsA, B OIPECHCHUH M M3OTOMHOM YTSIKEJCHHU THAPATHOM BOIB B CPABHEHHMH C
cocymecrByromumu irongamu, ITpu 06pa3oBannm ruapaTOB KPYIHbIE TIOPhl MMEIOT MPENMYIIIE-
CTBO mepen TOHKUMH. [Iporecc 3amosHeHnd mop r’MAPaTaAMK TIOKA OCTAETCS HEBBIICHEHHBIM, 1T
HMEIOT METPALMOHHOE nIpoucxoxaeHne. OHM HAKATUIMBAIOTCS M3 HACHIIIIEHHOM ra30M BOAHL B XOAE
¢unbrpanyn sonsl win auddysun raza, 6;1arogaps HEOTHOPOXHOCTH TEOJIOTMUECKOTO MPOCTPAH-
cra. [To Bceit BEPOSATHOCTH, HMEET MECTO OCMOTHUYECKUI MEPEHOC BOABL K (PPOHTY ruapaToobpa-
3oBanus. 30Ha THApaTooOpa3oBaHMs 00pa3yeT rEOXAMUYECKHA Gapbep A rasa, MEUTPYIOIIETO
BBEpX, ONHAKO 3HAYMTEIBHAS YACTh Ta3a mpoHukaer uepes uero. Habmonasmmuecsa I1I'T o6paso-
BaHbBI GMOXMMMYECKUM U KATareHETHYECKUM ra3zoM. ONHAKO OIEHKA PACCTOSHUS MEXTY MECTOM
HAXOXIECHMUS THMAPATOB M MCTOYHUKOM THMAPATOO6PA3yIOmux (DIIOMIOB OCTAETCS MPOOIEMOIA.
JlaHHbIc HAOIIONEHHI CBHMIETEIBCTBYIOT, YTO cymecrsytomme orneHku [IT'T 3aBwermens. Hapsaay
C KOHUECHTPALMSAMH XaPAaKTEPHBIX KOMIIOHCHTOB M HM30TONOB MHMOpPMALMEN 0 ra3oruapaToHOC-
HOCTH MOXET OBITh COOTHOLIEHHE MEXIY COACPXKAHMEM BOIH B OTJIOXCHHUSIX M €€ COJCHOCTBHIO.

NATURAL GAS-HYDRATES GEOCHEMICAL PROBLEMS

G.D. Ginsburg, V.A.Soloviev (VNIIokeangeologia, Roscomnedra, St.Petersburg, Russia)

The aim of this presentation is to summarize data on natural gas-hydrate (NGH) composition,
to consider physico-chemical features of its formation and related fluid migration, to discuss
sources of hydrate gas and water and the role of NGH in their geochemical cycles, as well as
geochemical indications of hydrate-bearing sediments. Hydrate gas composition suggests
structures I and II of NGH; hydrate of structure H is supposed to exist as well. As a rule,
hydrocarbons (mostly methane) dominate the hydrate gas composition, yet exceptions are found.
A fractionation of components and isotopes is inherent in NGH formation manifesting in ratios
between hydrocarbons, helium concentrations, hydrate water freshening and its isotopic
weighting against co-existing fluid. In the hydrate formation large voids have an advantage over
fine ones. The process of filling voids with NGH is still obscure. NGHs are of migration origin.
They are accumulated from gas-saturated water, in the course of water filtration or gas diffusion,
due to inhomogeneity of the geological space. Water osmotic transfer towards NGH accumulation
front from adjacent sediments is supposed to occur. The zone of gas hydrate stability makes a
geochemical barrier for upward migrating gas, however, a high proportion of this gas gets through
it. The observed NGHs are undenially formed from both biochemical and thermogenic gases,
however, the problem of estimating a distance between NGH occurrences and sources of
hydrate-forming fluids remains unsolved. Observational data suggest that the existing global
NGH estimates are exessive. In parallel with concentrations of characteristic components and
isotopic ratios, the relationship between water content of sediment and salinity of this water
also has an informative potential on hydrate presence and content.
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TJIYBUHHBIE CUCTEMBI 11 UX VYACTUE B TEHE3HCE
YITIEBOAOPOAOB '

P.ILTortux, b.M.IIncoukmit (BHUUreocucrem Pockomuenpa, Mockesa, Poccus), [1.3.XKypasnes (MEM PAH)

B wmedrerazonocHsix OacceiiHax TOBCEMECTHO OTMEYAETCS BO3ACHCTBHE BOCCTAHOBUTE/IBHBEIX
(rroumoB HA MOPOOHBIE KOMILIEKCH TOYTH B 10-KMJIOMETPOBOM CBOIHOM paspes3e, BKIKYAL
BCKPHITHIE Ha ray6uuy no 4 kM AR—PR kpucraummyeckue o6pasoBanus. Cieqsl BOCXOASIIEH
MHrPAlUH UX TPACCHPYIOTCA BKIIOYCHHSIMH, 3aKOHCEPBUPOBAHHBIMHU B MENBYAHIIMX TPEIIMHAX
nopoxoo6pas3yoIIuX MUHEPAJIOB, PACCESHHON BKPATUICHHOCTHIO YIJIEPOAUCTHIX BENIECTB M COMMYT-
CTBYIOIIEH TIPOXHUIKOBOM MHUHepanusanuei. PesukTol ¢rompoB npencrasicHel B Buae YB,
VYBE—H,0, a TaxXxe BKJIIOUEHMI, BHIIOJHEHHBX OuTymomgamu. [lepeMeHHBIE COOTHOIICHHS
MEXAY HCCMCIIMBAKOIMAMUCA XUAKOCTAMU M ra3oM B BAKYOJI4X, TEPMOAUHAMUUCCKHE XAPAKTEC-
puctuku gaxounos (T ot 320 xo 60°C u P or 200 MTIla go rugpocTaTHiecKoro HAa ONMPEAEICHHBIX
YPOBHSX paspes3a), CBUAETEIbCTBYIOT O TETEPOreHHOCTH CUCTEM, HAXOASIUXCS B CTaANK PacCao-
CHM4d.

B xaruonHOM cocTtaBe BOOHOM (asn nmpeobaaparor Ca?* u Mg?t, cpeny aHMOHOB PUCYTCTBYIOT
Cl-, §*-, SO%, 8 mensme#t crenesn HCOj;. B rasosoit ase CH, 1 ero romosiors, KoImuyecTso
C0,<30%. Hanmmume H,0 u CO, B cucreme 06yCI0BAEHO OKUCJAEHUEM YTJIEBOIOPOTHON YACTH
(hJIIOMAOB B IPOLECCE UX (PUIBTPALMHU, UTO IPUBOJUT K BHUIAJICHUIO KAPOOHATOR CO 3HAUEHHUSIMU
o C -13,0+21,0 %, u 60 +10++15%,.

Oco0eHHOCTHIO BOCCTAHOBUTEIBHBIX IIOTOKOB SBJISIETCS TIEPEHOC B MX COCTABE LIMPOKOW TaMMBI
META/JIOB B BHJE DJEMEHTOOPTAHMUYECKMX KOMILIEKCOoB. OCHOBHAs Macca XaJabKO(HIOB M CHie-
podhuior koHmeutpupyercd B Hedrax u achasprax KaK KOHEUHHX MPOOYKTAX HSBOICLUU
(brouaoB, a a1 BHICOKOKAPOOHATH3NPOBAHHBIX PA3HOCTEH XapaKTEPHO HAKOIUICHUE JIUTODMIIOB
— U, Th, P33 u ap.

Ananms xpuBHx pacnpenencaus P39 B pasauunbx Kaaccax GUTYMOB HOKA3aJ1 MX MOXOOHOCTH
A KOH(MOPMHOCTh HE3aBHCMMO OT NETPOXMMHUYECKOTO COCTABA BMEHIAIOMMX HOpox. JauHbe
M30TONHOTrO aHaan3a Nd u Sr yriepommcThix BELIECTB CBUAETEIBCTBYET O HAJUYUH IO KpaiHEeH
Mepe OBYX HMCTOUHMKOB (DOPMHMPOBAHWS W CTAHOBJCHUS BOCCTAHOBUTENBHBIX (DIIOMIOB —
HEILIETHPOBAHHOM M 00OralleHHON HEKOTEPEHTHHIME 3JIEMEHTAMH 00TACTH MAHTHHN HJIM MAHTHIN-
HO-KOpPOBOM CMECH,

DEEP SYSTEMS AND THEIR INVOLVEMENT IN THE GENESIS OF
HYDROCARBONS

R.P.Gottikh, B.I.Pisotsky (VNIIgeosistem, Roscomnedra, Moscow, Russia), D.Z.Zhuravlev (IGEM, Russia)

In petroleum basin one can commonly find the effects of reducing fluids on formation complexes
nearly within a 10 km arc section including AR—PR crystalline associations disclosed at a depth
down to 4 km. The evidences of up-going migration of these fluids can be traced by inclusions
preserved inside fine cracks in rock-forming minerals, by dispersed inclusions of hydrocarbon
material and associated vein mineralization. The fluid relicts are represented by HC, HC—H,0
components and, also, by bitumen inclusions. Varying relation between liquid and gas in the
vacuoles, thermodynamic characteristic of fluids with T ranging from 320 to 60 degrees Celsius
and P from 2 kbar to a hydrostatic value at certain levels of the section are indicative of the
heterogeneity of systems being laminated.

Ca and Mg components predominate in the cationic composition of the water phase, whereas
CI, S, SO,?, and more rarely HCO; are encountered among anions CH, and its homologs are
common in the gas phase, whereas the CO, content is below 30 % vol. The occurrence of H,0
and CQO, in the system is owed to the oxidation of hydrocabon components of the fluids during
their filtering. This results in precipitation of carbonates with 6*C=—(13.0+21.0) ppm and
080=+(10.0+15)ppm.

Peculiar of reducing flows is the fact that they transfer a wide set of metals in the form of
elementary organic associations. Most of chalcophiles and siderophiles are concentrated in oil
and asphaltene, resulting products of the fluid evolution, whereas highly carbonized differences
are characterized by the accumulation of lithophiles — U, Th, REE’s etc.

The analysis of REE distributions in various bitumen classes has revealed their similarity
and conformity regardless of a petrochemical composition of enclosing formations. The isotopic
analyses of Nd and Sr in carbonaceous materal suggest the existence of at least two sources
responsible for forming and build-up of reducing fluids — mantle regions depleted and enriched with
incoherent elements or mantle-crust mix,
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MHOT'OMEPHBII AHAJIN3 CIIEKTPOB OTPAJKEHUS YTOJILHBIX
MAIIEPAJIOB

B.A.Kocunckwit, B.IKonomenckas, F0.H.Kopuuaos (BHUTPHyroas Pockomueapa, Pocros-ua-Jlony, Poccus)

Pewenne 3ajmay OUEHKM TEXHOJOTHYECKMX CBOWCTB YIVIEH B 3aBMCMMOCTM OT MOKA3aTess
OTPa’XCHUsl BUTPUHHUTA R, CTA/IKMBAETCA C PAAOM TPYAHOCTEH, O0YCJIOBJICHHBIX TEM, YTO YIVIH C
0/IM3KUMHE 3HAUCHUIMH R ) MOTYT B 3HAYHMTE/IBHOM MEPE OTJIMUYATHLCS IO BBIXOE JETYUNX BEIIECTB,
CIIEKAEMOCTBIO, KOKCYEMOCTBIO 1 Ap. [Ipuunasl konebanuii sHaueHui R, 1axe B O1HOM IIpenapare
BECbMa MHOTOYMCJICHHBI U CBS3aHbl KaK ¢ OCOOCHHOCTAMH MCXOJHOIO OPTAHMUYECKOrO BEMIECTBA,
MPENIIECTBEHHNKA BUTPUHNATA, TaK U C YCJIOBHSMH €r0 MPEBPALIECHUS B UCKOMAEMBIi yIOJb.

HoBbiM nopxomom k mpoOsieMe SBASETCS HMCNOJb30BAHME [JIsl 3TUX ILEJEH OCOGEHHOCTEN
CIIEKTPOB OTPAXKCHHS YTOJBHBIX Manepaio. B kauecTse 00bEKTOB MCCAEIOBAHUS HCITOIb30BAINCH
obpasus ¢ R, or 0,56 mo 7,91, oro6pannrie B pasamuHeix GacceiiHax Poccumu. YcraHOB/IEHBI
3aKOHOMEDHOCTM HM3MCHEHHMS CHEKTPOB OTPAXKEHHWS BUTPUHWTA, WHEPTUHUTA W JIUINTHHATA B
3aBHCUMOCTH OT CTENEHU MeTaMopdu3Ma yIyici.

IIpn ob6ayueHnu 0OpasOB KAMECHHBIX YIVIEH MOHOXPOMATHYECKMM CBETOM B PS/AE CIyuYacs
OTMEUYCHbI MHKPOKOMIIOHEHTH TDYNIbl MHEPTUHUTA CO 3HAUCHUSIMU R, B yabpTpadmoseToBOM
o61acty, GAM3KMMHM TAKOBBIM J/Is BATPUHMTA. IIpeamonaraercsa, yTo B MPOLECCAX KOKCOBAHHMS
TaKME MUKPOKOMIIOHECHTHI B OIPCACJCHHON MEPE MOTYT ObITh PEAKTHBHBIMH,

B BumuMoil 061acTH ONpENENCHB! AIUHBL BOJTH C MAKCHMyMaMi W MuHUMyMmamu R,. Mertonu-
YyecKH OOOCHOBAHA ILEJECOO0PA3HOCTh WMCMOMb30BAHMSA NI OLEHKHM TEXHOJOTHUECKHX CBOMCTB
YIJIEH CIIEKTPOB MX OTPaXX€HHUS B yJabTpadHoseTOBOM, BUIMMOMA 1 MH(PPAKPACHOH 001aCTIX,

MHoromMepHBIi aHAIN3 CIEKTPOB MO3BOJIHJI YCTAHOBUTH TECHY IO KOPPEIALUOHHYIO 3aBUCHMOCTD
MEXIY TEXHOJOTMUYECKUMHU CBOWCTBAMH YIJIS U TAaK HA3BIBAEMBIM MHTErPAJIbHBIM MOKA3aTEJIEM
oTpaxeHus. Pe3yabTaThl HCCAE0BAHMIA O3BOISIOT C BBICOKOM CTENEHbIO JOCTOBEPHOCTH OEHUTD
IPUTOAHOCTh YTVIEH [JIS PA3JHMUHBIX TEXHOJOTMUECKHUX IPOLECCOB.

MULTIDIMENSIONAL ANALYSIS OF SPECTRA OF REFLECTION OF
COAL MACERALS

V.A Kosinski, V.G.Kolomenskaya, Ju.N.Kornilov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The solution of problems of technological properties of coals estimation dependent on the index
of reflection of vitrinite (R,) meets a number of obstacles caused by the fact that coals with
similar values of R, can significantly differ in yield of volatiles, baking and coking ability and
others. Causes for fluctuations of R, values even in the same specimen are very numerous and
are connected as well with the peculiarities of initial organic matter, predecessor of vitrinite, as
with conditions of its tranformat ion into fossil coal.

A new approach to the problem is using for these purposes the peculiarities of reflection spectra
of coal macerals. As objects of investigation were used specimens with R, from 0.56 to 7.91
sampled in different basins of Russia. The regularities of alteration of reflection spectra of
vitrinite, inertinite and leptynite depending on the degree of metamorphism of coals were
established.

During irradiation of coal specimens by monochromatic light in number of cases there were
marked microcomponents of the inertinite group with R, values in ultraviolet region similar to
that of vitrinite. An assumption is made that in the processes of coking such components can
be, in certain measure, reactive. 1

In visible region wave lengths for maxima and minima of R, were determined. The expediency
of using of reflection spectra of coals in ultraviolet, visible and infrared regions for estimate of
their technological properties have been methodically substantiated.

A multidimensional analysis of spectra allows to establish a close correlative dependence
between technological properties of coals and so-called integral reflection index. The results of
the investigation allow to estimate with high degree of reliability the suitableness of coals for
various technological processes.
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TEOJIOTO-TEOXMMHWYECKHUE OCOBEHHOCTH ®OPMHUPOBAHMA
3AJIEZKEU YB HA IOTO-BOCTOKE CUBHMPCKOM IIJIAT®OPMbBI B
CBEA3U C IHAPBAXKEOBPA3OBAHUEM

AWM. Jlapuues, I1.H.Co6ones (CHAUITuMC Pockomuenpa, Hosocubupek, Poccus)

C cepenunbt 80-x TOq0B paA UCCAEKOBATENICH Pa3BUBACT TOUYKY 3PCHHSI O HAJBUIOBOM XapakTepe
OVCJIOKAIMH Ha I0ro-BocTouHolM okpauHe Cubupckoi mmatdopmer (Hencko-BoryoOuuckas aH-
tTekausa ¥ baikano-IlaToMCKHMl perMOHA/IBHBINA MPoru0) M B NMPUICTAIOMIMX C 0ra CTPYKTypax
Baiikano-IIaToMCKOrO HAaropbd. BeHICKHE OT/JOXEHUS B COCTABE ABTOXTOHHBIX 00pAa30BAHMI
NPOCAEXKUBAIOTCY 0XHee npuHaThix rpanur Jleno-Tyrrycckoirt HI'TI. B artmx paiioHax omum
paccMATPHBAIOTCS KaK Hanbo/aee NEPCIEKTHBHBIE U ABJIAIOTCS O0bEKTOM BCECTOPOHHUX MCCICHO-
BaHMN.

ITpu ananuse HedTEMATEPUHCKUX BO3MOXHOCTEH OTJIOXKEHHMW BEHAA OTMEYAIOCh, YTO MAKCH-
MaJbHBIe MaciuTaOs Hed)TeoOpa3oBaHMs B HUX IPEAIONAraloTcsa B mpegesnax baiikano-Ilatom-
CKOro maneorporuba.

OpraEnyeckoe BEIECTBO BEHACKMX OTJIOXEHWNA HA OOJbLIeH YaCTH TEPPUTOPUH AHTEKJIA3HI
mpeo6pa3oBaHo A0 rpaaaLuii, COOTBETCTBYOIINX MPOSBICHUIO IIABHOM 30HBI HehTeoOpasoBarms.
B mpenenax ITpemnatomckoro nporuba OB BeHackux orioxenmil ceepxapesioe. CTosb BHICOKMIA
kararene3 OB BBI3BaH HAJIOXCHHEM HA PErMOHAIBHBEIN (POH AMHAMOKATATEHE3A.

C yuerom pauubix mo reoxumun OB M IpOrHO3HBIX NapaMeTpPoOB BEHACKHMX OTJIOXECHMU B 30HE
MapbsXKHBIX MEPEKPHITHIA ObLIA MPOBENEHA OLEHKA MX IEHEPALMOHHOrO moTeHuuana. lludper
ISl BEHACKMX OTJIOXKEHWH OUEHb 3HAUMTEIbHBI M COMOCTABUMEI ¢ HudpaMu g pudenckux
ornoxenuit Baiikano-Tlatomckoro mporun6a. OCHOBHBIE OUard MUrpauMu OMTYMOHMIOB PacHosa-
rarcs BAoab IlpemmaTomckoro mporu6a. g yriaeBOZOPONHBIX Ta3oB HOBOJIBHO OTYETJIMBO
IPOSBJICH OYAar MAKCHMA/IbHOM TEHEPALMK B CEBEPO-BOCTOUHOM uacTh [Ipeqnaromckoro nmporuba.
TloBcemecTHO B mpemenax 30HBI MIAPhSKHBIX MEPEKPHITHH MMOKA3aTENN BEHACKHX IIOPOA OUEHb
BBICOKHE,

(OTMEUEHHOE pacIpelcIeHHE OCHOBHEIX OuaroB Here- M ra3o00pasoBaHMs [T BEHICKHX
OTJIOXEHMI OOYC/IOBIIIO COBPEMCHHYIO KapTHHY pachpeaesicHus ckomicHuit YB mo dasosomy
COCTaBy.

GEOLOGICAL AND GEOCHEMICAL PECULIARITIES OF HC POOL
FORMATION IN THE SOUTHEASTERN SIBERIAN PLATFORM
CONTROLLED BY OVERTHRUSTING

A.l.Larichev, P.N.Sobolev (SNIIGG&MS, Roscomnedra, Novosibirsk, Russia)

Beginning with the middle 80s certain scientists developed the idea on thrust fault nature of
dislocations at the southeastern margin of the Siberian Platform (Nepa-Botuoba anteclise and
Predpatom trough) in the Baikal-Patom upland structures adjacent from the south. There are
data that Vendian deposits in autochtonous formations, in the overthrust zone are traced south
of the uplifted boundaries of the Lena-Tunguska petroleum province. The Vendian deposits
there are considered as most promising and as an object of comprehensive study.

The analysis of the Vendian petroleum source potential showed that maximum oil generation
is supposed also within the Baikal-Patom paleotrough.

Over most part of the Nepa-Botuoba anteclise organic matter in the Vendian is transformed
to the gradation corresponding to the initiation of oil window and these deposits are largely
exhausted. Within the most part of the Predpatom trough OM in the Vendian deposits is
supermature. This rather high catagenesis is resulted from the fact the regional background is
superimposed there by dynamocatagenesis produced by the formation of thrust fault dislocation
with increasing intensity towards the Baikal-Patom upland.

Accounting for geochemistry of organic matter and prediction parameters for the Vendian
deposits in the overthrust zone their generating potential was estimated. Totals, characterizing
potential of the Vendian, are very high. They are correlatable with those for the Riphean in the
Baikal-Patom paleotrough. Primary centres of bitumoid migration occur along the Predpatom
trough. Hydrocarbon gases exhibit a distinct centre of maximum generation in the northeastern
Predpatom trough. Indices of the Vendian rocks are ubiquitously very high within the overthrust
zone.

The given distribution of primary oil and gas generation centres in the Vendian motivated
the present-day pattern of distribution of HC accumulations in phase composition.
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TEOXUMUYECKOE KAPTUPOBAHUE HEGTEMATEPMHCKUX
OT/JIO2KEHUMU B 3ATIATHOM CUBUPH

H.B.Jlonatun, C.JI.3y6aitpaes, E.H.Yepemucuna, T.I1.Emen, (BHMHreocucrem PockomHenpa, Mocksa, Poccus)

Hedranbie Mecropoxnenuns, CBSI3aHHBE C 6aXCHOBCKAMHU HePTEMATEPMHCKUMHM  HOPOAAMH,
IMPOKO pacnpocTpanens B 3ananuo-CuGupckom Gacceiine, [ onpeneenus 510k HedTAHON
CHCTeMbl ObLIM HMCTIO/IB30BaHbl: mHpoaua Rock-Eval, XpOMaTO-MacC-CIEKTPOMETPHUYECKUH 1
M30TONHBIH AHA/MM3BI, H3MEPEHNS OTPAXATEAbHOM CNOCOBHOCTH BMTPHHHUTA, DKCIEPHMEHTHI TI0
XMMHUYECKON KMHETHKE He(pTeo6pasoBanus, MMTOMANMATHHEIH AHAIN3 1 MOAEIMPOBAHIE SBOTIO
upu 6acCeifHOB, a TaKXe HOBAs BEPCHUS SNCKTPOHHOTO KapruposaHus u unTerpanun. Ilocrpoena
CEpus 3JIEKTPOHHBIX KapT 10 6aXEHOBCKOM CBUTE: TUTODAHATHHBIC, COXEPKAHU OPraHHUYECKOro
YIIEPOAA M OCTATOYHOIO HE(MTEreHEPANMOHHONO IOTECHIMANA, BOXOPONHOIO WHAEKCA, HAUAIA
Murpanuu HedtH u ap.

O6aacre pacnpocTpaHeHHs OOraThix MO He(TereHepaOHHOMY NOTEHIMANY (a’XKEHOBCKMX
[JIMH OrpaHMYeHa UEHTPAIbHOM M FOXHOM uactamu Gacceiina. B 6opToBeIX 30Hax u Ha ceBepe
3anannoit Cubupu pacnpocTpanens AuTodauna bHbBIE AHAIOTH CBUTHI, CPABHUTEIBHO OeqHbIC
10 NMOTEHUMANLY FTeHepauun HedTH.

Conepxxanue opraHuueckoro yraepona upe3BbluaHO BHICOKO B Cypryrckom u Huxuepapros-
CkoMm peruonax (7,5—29 7,), B To Bpemst Kak B GOPTOBHIX 30HAX W HA ceBepe Gacceitna OHO, KaK
NpaBUIO, HE MpEBHmAeT 5 7. CoOTBETCTBYIOMME 3HAYEHUS MUPOTMTHYECKOTO Mapamerpa S,
u3MeHsorcs ot 50 1o 100 Mr 8 mepsoM cayuae u or 10 go 20 mr YB/r TIOPOABI BO BTOPOM.
PaccmatpuBaemas HedrsHas cucrema BKmOuaer Tepputopmio LleHTpanbHOM Merateppachi, Tie
6a>XCHOBCKHE OT/IOXKEHMS BCTYH/IN B 30HY, ONTHMAJIbHYIO AJd TeHepanuu Hedru, u Aman-Ta-
30BCKYI0O METaCMHEK/IM3y, IIC B HAX YK€ 3aBEPIIACTCS IIaBHAas (hasa reHeparyun HedTH.

B Cpenneobekoit obnact addexkTMBHOCT MUrpaunu HedTh M3 6a’keHOBCKMX OTJIOXCHMI
npeswicina 30 %. DT1or mpouecc mpoposkaercs okoso 40 MiH. JeT. IBymepHoe OacceiiHoBOE
MOJC/TMPOBAHME MOKA347I0 XOPOIIEe COBNIAACHHUE BO BPEMEHH SIBJICHHIA 00PA30BAHUS M MUTPALLAN
Hedrn U DopMuUpOBaHMS JIOBYIIEK.

GEOCHEMICAL MAPPING OF THE PROLIFIC SOURCE ROCKS IN
WEST SIBERIA

N.V.Lopatin, S.L.Zubairaev, E.N.Cheremisina, T.P.Emets (VNIIgeosystem, Roscomnedra, Moscow, Russia)

The Bazhenov source group of oil fields is widely distributed in the West Siberian basin. Several
methods have been used for determination of this petroleum system: Rock-Eval pyrolysis of
prolific source rock samples, biomarker and stable carbon isotope oil-to-source rock correlation,
chemical-kinetics experiments, vitrinite reflectance measurements; geographical reconstruction
of organic facies distribution and basin modelling and, also, new version of electronic mapping
and integration of information.

A series of electronic maps was compiled for the Bazhenov formation: lithofacies, organic
carbon and hydrogen richness, residual petroleum potential, thermal maturity, petroleum
expulsion etc.

The prolific area of Bazhenov black shales is concentrated mainly in central and southern
parts of the basin. In marginal zones its lithofacies analogs are spread, they are usually lean
source rocks. TOC content is extremely high in Surgut and Nizhnevartovsk regions: 7.5 to 29
%, whereas in marginal zone and Northern parts of the basin typical values are > 5 9%. The
corresponding values of S, parameters are 50 to 100 mg HC’s /g rock and 10 to 20 mg HC's /g
rock. Petroleum system area includes the Central Megaterrace area where we define the peak
of oil window, whereas in Yamal-Taz megasyncline it is late oil window.

The oil expulsion efficiencies above 30 % and the time ab. 40 min y. ago for start expulsion
processess are very typically for the Middle Ob River area. In accordance with 2D-modelling
for petroleum generation, trap and reservoir evolution we have a good coincidence between
petroleum expulsion and trap formations.

55



TEOANMHAMUKA YIJIETEHE3A

H.M.Maxcumog, B.C.Boixagcpos (BHUI'PHUyross Pockomuenpa, Pocros-na-Jlony, Poccus)

VIjlereHe3 — HOBOE TOHSTHE, BBEICHHOE B IEOJIOTHIO MCKOMAEMBIX YIIEH, JTMM MOHATHEM
OITHCHIBAETCA COBOKYIHOCTh NEOJIOTHUECKMX TIPOLIECCOB (opMUPOBAHUS PA3HOPAHTOBHIX YTJICHOC-
HBIX OOBEKTOB, HAYMHAS C MPOIECCA KOHLICHTPAIUN YTJICTPOM3BOALIICTO OPraHUUECKOro BCIIC-
CTBA, €r0 KOHCEPBALMH M MOCIEAYIOWIEr0 NMpeoOpasoBaHMd A0 COBPEMCHHOIO COCTOSHHA ITHX
00bEKTOB.

BBISCHEHHE CBS3EH YIVIET€HE3a C FEOJMHAMHYCCKMMU O0CTAHOBKAMM COCTABJISICT COACPXAHUE
HOBOI'0 HAyUYHOrO HAMPABJICHUS B YTOJBHOM IE0JOTMH — TEONMHAMHUKHU YIJIETEHE3A.

[faBHBIME 3a7a4aMy DY YCTAHOBJICHWM CBA3EH yIVIETEHE3a C TEONMHAMUYECKUME O0CTaHOB-
KaM¥ SIBJISIOTCS: a) BBISBJICHHAE OCOOEHHOCTEH yIIEHOCHOCTH OCAfOYHBIX KOMILIEKCOB, chopmu-
POBAHHBIX B Pa3/IMYHBIX TEONMHAMUUYECCKUX OOCTAHOBKAX; 0) BBIACHCHHME XapaKTepa M CTENICHH
peo6pa30BAHHOCTH YIJICHOCHBIX OOBEKTOB, BHI3BAHHBIX CMEHOW ICOAMHAMHUECKHX 006CTaHOBOK.

B ocHOBE TCONMHAMUKM YIJETEHE3a JEXUT TeOAMHAMUYCCKUH aHaam3 (OpMHUPOBAHUS U
pasMeIIeHus YIJIEHOCHHIX CTPYKTYP 3EMHOM KOPBI, KOTOPHIi 0OBEMIET: 8) PEKOHCTPYKIMH MOSICOB
yraeo6pasoBanns — IJ00AJIBHO NPOCTHPAIOIIMXCH MOMOC CHHXPOHHBIX YIJIEHOCHBIX npor6os
pasNMUHOM TEKTOHWYECKOH MPUPORH!, 0GyCIOBIEHHBIX «3((EeKTOM monmagaHus» JTATOCHEPHBIX
AT WM UX (PParMEeHTOB B KAMMATHUECKHE YCIOBHS, 0JAarONpusTHHIE /s TIPOAYLMPOBAHMUS
OpPraHuYeCKOro BCIICCTBA B YIVIC, 6) PECKOHCTPYKIIMHA YTIVIEHOCHBIX IIpOBI/IHI.[I/Iﬁ — BBIACISICMBIX
[0 TOJOXEHHIO OTHOCHTETBHO TPAHMI JUTOC(EPHBIX IUTAT B IOSCAX YIIeoOpasoBaHus; B)
PEKOHCTPYKIIMH y3JI0B YI/ICOOPa30BAHHS — PETMOHAIBHO PACIPOCTPAHCHHBIX CHCTEM OCAfIOYHBIX
0acCEeMHOB B COCTABE YIVICHOCHBIX TIPOBHHIUM,

Bbino/IHEeHHE YKA3dHHBIX ONEPAuil TO3BOJIAET BhIIBUTH OCOOEHHOCTH YIJIEreHE3a.

GEODYNAMICS OF COALGENESIS
N.M.Maksimov, V.S.Bykadorov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Coalgenesis is a new concept introduced to the geology of fossil coals. This term is used to
describe a set of geological processes of forming coal-bearing objects of different ranks, starting
with a process of concentration of coal-forming organic matter, its conservation and subsequent
transformation up to present-day state of these objects.

Revealing the links between the coalgenesis and geodynamic situations makes up the contents
of a new scientific direction in coal geology — the geodynamics of coalgenesis.

The main tasks in case of establishment of causation between the coalgenesis and geodynamic
situations are: a) revealing of the features of coal-occurrence in sedimentary complexes formed
in various geodynamic situations; b) elucidation of the character and degree of transformation
of coal-bearing objects that are caused by change of geodynamic situations.

In the base of geodynamics of coalgenesis lies the geodynamic analysis of generation and
allocation of coal-bearing structures of Earth crust which embraces: a) reconstructions of the
coal-forming belts — globally stretched stripes of synchronous depressions with estabilished
coal occurence of various tectonic nature, origin of which is caused by the «effect of falling» of
lithospheric plates or their fragments into the climatic conditions favourable for production of
coal making organic matter; b) reconstructions of coal-bearing provinces isolated by their
position in relation to lithospheric plates in coal-forming belts; ¢) reconstruction of coal-forming
nodes — regionally distributed systems of sedimentary basins in structure of coal-bearing
provinces.

Carrying out of indicated operations allows to receive more complete description of coal-bearing
objects and to reveal peculiarities of the coalgenesis.
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HE®TET'A30IIONCKOBBIE ACIIEKTBI TPAIIIIO- U
ITAPBA2KEOBPA30BAHUSA HA IOTE CUBUPCKOH IVIAT®OPMBI

A B.Murypckuit (CHUMITuMC Pockomuenpa, HosocuGupck, Poccus)

OCHOBHBIMM TICPHOZAMHU BHCAPCHHS TPANmTOB M IIAPbsKeoGpa3’oBaHMS HA kore Cubupckoit
naTdopmbpl GBUTH COOTBETCTBEHHO IIEPMOTPHAC M py6ex cumiypa-neBoHa, T.e. DTH HPOLLECCHI
TNPOUCXOAN/IM TOC/IC MPOXOXKACHUSA TOMIAME HeTeMATEPHHCKMX MOPOA PHBEHCKO-BEHICKOro
BO3pacra riaBHbiX a3 Hedre- u razoo6pa3oBaHMs.

Tparmmel pasBuTH NOYTH HA BCEH TEPPUTOPHH H0KHOIM TOTOBHAHEL 1aTdHOpPMBI, 332 UCKIIOUYECHIEM
paitonos [lpubaiikannpsd, M NPENCTABICHH B OCHOBHOM cuuLiami. Laphsknm KaneToHCKOTO
BO3PACTa PKO NMpPOSBJICHH B PErHOHE couneHeHus miatdopms ¢ Baiikano-ITatomckum Haropbem,
B KOTOPOM 00pasyloT OJMH M3 CaMblx IHMPOKMX B Mupe (6omee 200 KM) MOSCOB CKIAMUaTO-Ha-
asurosoro crpoeuus. Illappaxeobpasopanue IPOMCXOAMAO B YCAOBHAX HHTCHCHBHBIX TOPH3OH-
TAJbHO OPUEHTUPOBAHHBIX HANPSDKCHUH CxaTtus. B aroit o6cranoBke (hopmupoBanuch cy6ropu-
30HTA/NILHBIE TPELIMHB PACTSXKCHUA W CTHMYJIMPOBANACH JATEPANbHAS MHUrpanug (JIIOHIOB.
Tpanno- n wapbsaxeo6pasoBanue B 0XKHOK YaCTH MIATHOPMBI MAPKUPYET CXOXHBIE TEKTOHHYE-
CKHE PEXHMBbI W mpoueccel (monnonusaMuk. Mx ouaropelie 061acTv 6BUTH PACIIOJIOXEHB B
MPOTHUBOMOJIOXKHBIX paHOHAX MIAT(HOPMbl — TPAMNBl PACHPOCTPAHSIACH B OCHOBHOM C CEBEPO-
3amajza, a mWapbsKH € I0r0-BOCTOKAa. C yueToM MOC/IEI0BATENbHOTO CMENIEHMS TPALIIOBOTO M
LWIAPBSIKHOTO (PPOHTOB B TEPUOABI MX CTAHOBJCHHS OT OYArOBbIX OOJacTedl K nepudepun
CTAHOBUTCsI SICHOA HEM3O6EXHOCTh OTXKATHS (DIIONNOB B TOM X€ HATIPABJICHAM. DTO MOATBEPXKA-
€TCH COBPEMEHHBIM DACHPENSTICHUEM MECTOPOXAeHMH HedTH U rasa Ha tore CHOMPCKOH ILiaT-
cdopmel.

[Tonapsiromee mx GOIBIIMHCTBO COCPEAOTOUEHO BAOIb (DPOHTANBHBIX UACTEH CKIAMYATO-HA-
ABHUTOBBIX CTPYKTYP M MO Nepudepun KpynHEHIuMx MoJaed TpammoBHX cuuioB. OTMeucHHAd
34KOHOMEPHOCTb MOXET CJIy>XUTh HE(DTEra3onoMNCKOBbIM IPU3HAKOM B IPYFUX PETHOHAX GIN3KOTrO
CTPOEHUS.

PETROLEUM EXPLORATION ASPECTS OF TRAPPEAN AND
OVERTHRUST FORMATION ON THE SOUTHERN SIBERIAN
PLATFORM

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

The phases of trappean intrusion and overthrust formation on the southern Siberian Platform
corresponded to Permian-Triassic and Siberian-Devonian boundary, respectively. That is these
processes followed the principal phases of oil and gas generation experienced by the Riphean-
Vendian source rocks. Trapps are common to nearly the entire southern half of the platform,
except for the PriBaikal areas, and represented by sills. The Caledonian overthrusts are well
pronounced at the platform junction with the Baikal-Patom upland, where they constitute one
of the world widest (>200 km) fold-thrust belts. Overthrusting occurred under intense horizontal
compression stresses. In this setting subhorizontal extension fractures were developed and lateral
fluid migration was simulated.

Trappean and overthrust formation of the southern platform mark similar tectonic regimes
and processes of fluid dynamics. Their hearths were located in the opposite areas of the platform,
i.e. trapps were generally developed from the north-west, whereas overthrusts from the
south-east. With provision for successive displacement of trappean and overthrust fronts from
the hearths towards periphery during their initiation, it becomes apparent that fluids are to be
necessarily moved in the same direction.

In is supported by the present distribution of oil and gas fields over the southern Siberian
Platform. Most of these are located along fronts of the fold-thrust structures and on peripheries
of the major sill fields. The regularity found can serve as an exploration indicator for the other
regions showing similar architecture.
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TA3bI B TPAHUTAX 30H TEKTOHO-MATMATUYECKOU
AKTUBU3AILIMU TUXOOKEAHCKOI'O CETMEHTA 3EMHOU KOPbI

B.J.Haprukoes, [ M.I'mramsunn (BHUHreocucrem Pockomuenpa, Mocksa, Poccus)

CocTaB ra3oB MAarMaTHYECKMX MOpOX ObLI MCCAENOBaH B 00pa3slax, B3ATHIX U3 OXHOBO3PACTHBIX
TPAHUTHBIX MACCHUBOB PCAKOMETAINIBHBIX MCCTOpO)KIIeHI/Iﬁ quOTKH M TPAHUTHOIO NJAYTOHA
MecropoxacHus Hedtn «Benniit Turps HOxuoro BrerHama.

Bo Bcex mccaegoBaHHBIX MPobax HAPSAY € METAHOM M BOJOPOJOM IPUCYTCTBYIOT K TSXE/IbIC
VIVIEBONIOPOOBI OO0 TEKCAHA BKJIIOUUTEJSBHO, YTO YKAa3biBACT HA HEGDTAHOM XapakTep rasos.
OtmMeuaercs peskoe npeobdaaganune MeTaHa HAX CyMMOM yIJICBOAOPOAHBIX ra3o0B.

JIlng MHTpY3UBHOIO MacCHBa MecTopoxacHus «bensiit TUrp» B psay AMOPUT—TPAHOAUOPUT—
IrPAHAT HAMEYAETCS PEe3KU¥ POCT CPEAHMX 3HAUCHUU METaHa.

Bricoknit kosdumuent koppeasiunu (0,734) Mexny reameM U METAHOM OJHO3HAYHO YKA3bI-
BAET HA NIyOMHHOCTh MCTOYHUKOB Ta30B.

B 3eprax KBapua OTMEUEHBI BKIKOYEHUS OCH3MHOBBIX (PPAaKIUA C My3bIPPKOM METaHa, pexe
B BAKYOJ4X OTMEUAIOTCS MPUMA3K! BOCKA.

ITopoabl M3 TPAHMTHBIX MAacCuBOB UYKOTKH C PEIKOMETAJUIbHOHN CHCIMANN3AUMEN M FPAHUTO-
unpl MectopoxacHua HedTn «Benprit Turp» kak MO NETPOXUMMHMM, TaK M MO XapakTepy
pacrpenecHns Ta30B MACHTUYHHL.

M3BECTHO, UTO MO3OHEME3030MCKMN MArMATH3M C PEIKOMETA/IbHOM CHEIMaJu3aunuci nis
Bcero THXOOKEaHCKOrO0 CErMEHTa 3eMHOM KOpbl CBS3aH € 001aCTIMM aKTUBM3ALUH, BIEPEBIE B
MMpE BBHIACJCHHBIME B OCOOBIA CTPYKTYpHBIA dneMeHT 3emHOi Kopel Chen Guo-da. Haubonee
MHTEHCHBHO TPOLECCH AKTHBHM3ALMM Nposasuauch B mpeaenax lOxuo-Kurarickoi miatdopMbl.
KoMILIeKCHbIE peaqKOMETA/IbHBIE MECTOPOXACHHS tora KuTas 00pa3yloT NpOTSKEHHbINA Py IHbIHA
nosc, Taroreomui kK Oeperosoit aunun I0xH0-Kuraiickoro Mops.

B atoit cBa3m mecropoxacuue «Bespiit Turp» HOxuoro BretrHama Ha rayOMHAX [0 5 KM
PACCMATPMBAETCS KAK BTOPHYHBIA pe3epByap, 3alOJHEHHBIN UyXIbIMK (DOHY BTOPUYHBIMU
(IIOUIAMH — Ta30KOHAEHCATOM, HedThIO, Ta30M, BOJOM, M SBASETCS CBOECOOpasHbIM (ironam-
3UPOBAHHBIM OYArOM MO AHAJOTUM C BYJKAHWYECKMM, MATMATUUECKHM MJIM CCHCMHUUYECKUM
ouaramu.

GALES IN GRANITES OF THE TECTONOMAGMATIC ACTIVIZATION
ZONE FROM THE CIRCUM-PACEFIC SEGMENT OF THE EARTH'S
CRUST

V.D.Nartikoev, G.M.Gigashvili (VNIIgeosistem, Roscomnedra, Moscow, Russia)

The gas composition of magmatic rocks was studied in samples from similar-age granite massifs
with rare-metal deposits of Chukotka and granite pluton with the White Tiger oil deposit, South
Vietnam. All samples studied contain methane, hydrogen and heavy hydrocarbons, including
hexane; this indicates that the gas is related to oil. Methane is highly predominant relative to
the healvy hydrocarbon gases.

The diorite—granodiorite—granite series in the intrusive massif of the White Tiger deposit
is noted by a strong increase of methane’s average values. The high correlation coefficient
(0.734) between He and methane unambiguously indicates an abyssal origin of gases.

The inclusions in quartz grains are mostly composed of benzin factions with methane bubbles;
occasionally, the vacuoles contain traces of wax. Rocks of granite massifs with rare metal deposits
of Chukotka and granitoids of the White Tiger oil deposit are similar in petrochemical composition
and gas distribution mode.

In is known that the Late Mesozoic magmatism with rare-metal mineralization in the entire
Circum-Pacific segment of the Earth’s crust is related to activization zones that were first
distinguished as a specific structural element of the Earth’s crust by Chen Guo-da. The
activisation is most pronounced within the South Chinese Platform. In is noteworthy that
rare-metal granites intrude coaliferous Jurassic deposits. Therefore, we assume that the
hydrocarbon formation at the White Tiger deposit, South Vietnam, at depths as much as 5 km
is linked to a secondary reservoir served as a peculiar fluidized chamber similar to the volcanic,
magmatic or seismic chamber.
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AHAJIM3 CTPYKTYPHBIX OCOBEHHOCTEN YTOJIbHBIX
MECTOPOXKNEHUHN IO KOCMOCHUMKAM

H.H.Iorpe6uos (BHUI'PHyroa» Pockomuenpa, Pocros-na-Ilony, Poccus)

IlpuMeHEHNE NUCTAHLMOHHBIX METONOB /ISl M3YYEHMS YTOJIBHBIX 0acCeiiHOB M MECTOPOXICHHUH
HO3BOJISICT KAPTHPOBATH M TIPOTHO3UPOBATH TEKTOHMUECKHE CTPYKTYPhI KAK BBHISIBJCHHBIE PA3Bel-
KOM, TaK ¥ HE BHISIBJICHHBIC TPAAMUUMOHHBIME MeTonamu. [lorpeGennsie pasjioMmbl B (hyHOaMeHTeE,
4AKTHBHBIE B TEUCHHC HAKOIUICHMS YIJIEHOCHBIX OTJIOXEHMIA, KOTOpHIE BJMSUIA HA MOLIHOCTD
OTAEJBLHEIX TJIACTOB, MX CTPYKTYpPY, YHCJIO, OOLIYI0 MOLUIHOCTh, PACIPEAECJCHHE MOLIHBIX CJIOEB
NECYaHNKA, PA3MBIBOB ¥ 3AMCIICHAN yr/id U T.A., 0COOEHHO BaXXHbl PU CTPYKTYPHOM KapTHPO-
BaHMM Ha OCHOBE KOCMMYECKMX CHMMKOB, MOJYUCHHBIX B yroJbHBIX OacceiHax.

Tlorpe6enHbIe 30HBI PA3/IOMOB MPOSBASIOTCS B YIVIEHOCHBIX TOJMIAX KAK 30HBI TIOBBIIICHHOM
TPEIIMHOBATOCTH, TEONMHAMHYECKHE 30HbI, C KOTOPHIMH CBS3aHM OCIOXHEHHBIE TOPHO-TE0JIOTH-
UECKME YC/IOBHS, TAKHE KAK BHE3AMHbIE BBIOPOCH YIVISl M MOPOA, O6PYIIEHUS] KPOBJIH, TIPOPHIBBL
BOAbL M Ta3a B LIAXTHI, JIOKAIM3AUMS MaJOAMILUIUTYHBIX ¥ TJIACTOBHIX HAPYIICHHIA.

AHanu3 cocTaBa M CTPOEHUS! YIJICHOCHBIX OCAJKOB M YTOJTBHBIX IUIACTOB B 30HAX NOrPEGEHHBIX
Pas/OMOB NO3BOJISICT ONPEAC/IMTh OCHOBHBIE UEPTH M BeAymue (DAKTOPbl, KOHTPOIMPYIOLINE
YCJIOBHS TOP(OHAKOIVIEHUS U COBPEMEHHYIO CTPYKTYpYy, CAENATh WX MPOTHO3 B HELOCTATOUYHO
M3YYCHHBIX PaiOHax 6osiee MOCTOBEPHBIM M YJyUIIMTh LEJNEBOE MIAHMPOBAHHE IEOIOropas3Be-
JOUHBIX pador.

OcHOBHas uiess TPUMEHEHHMS AAHHBIX AMCTAHLMOHHOIO 30HIMPOBAHUS B DEONOTMUCCKHX
MCC/IENOBAHMSIX HA YIOJIb COCTOUT B TOM, UTO KOCMHYECKME CHHMKH BMECTE C TPAAHIMOHHBIMHU
Fe0JI0ro-re0U3MYECKUMH JAHHBIMU CJIYXAT TEKTOHMUYECKOH OCHOBOM J/ISI IIPABHJIBHOTO 3A/I0XKE-
HUS DPa3BEOOYHBIX CKBAXHH M IIPOBENCHHUA reo(dM3MyecKux MpodUIeH NMpPH MPOEKTHPOBAHMM
WCCJIEAOBAHMM HA K000 cTanuu.

AN ANALYSIS OF STRUCTURAL FEATURES OF COALFIELDS BY
SPACE IMAGERY

N.N.Pogrebnov (VNIGRIugol, Roscomnedra, Rostov-na Donu, Russia)

The application of remote sensing imagery to studying coal basins and deposits allows mapping
and prediction of tectonic structures both revealed by the exploration and not revealed by
traditional methods. Buried faults in the basement that were active during the accumulation of
coal-bearing sediments, which affected the thickness of individual seams, structure of coal seams,
their number, total thickness, distribution of thick sandstone strata, wash-out and replacement
of coal and so on, are especially important among the structures mapped on the basis of remote
sensing imagery obtained in coal basins.

Buried fault zones are seen in coal-bearing sequences as zones of more intensive fracturing
geodynamic zones with which the complicated mining and geological conditions such as
instantaneous coal and rock outbursts roof collapse, water and gas rush into mines, and
localization of small amplitude and stratal disturbances are associated.

The analysis of the composition and structure of coal-bearing sediments and coal seams in
the zones of buried faults makes it possible to outline the main and general factors controlling
peat accumulation conditions and recent deposit structure, and to make their prediction more
reliable over regions inadequately studied, as well as improve the target planning of geological
exploration.

The main idea of the application of remote sensing data to the geological exploration for coal
is that the remote sensing imagery together with traditional geological and geophysical data
serves as a tectonic basis for appropriate siting of prospecting holes and for running geophysical
profiles when planning the investigations at either stage.
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OLIEHKA OBFBEKTOB IJII D®®EKTUBHOM JOBbIYM METAHA U3
YI'OJIbHBIX IJIACTOB 1 BMEITAIOHIMX ITOPOJ

b.B.Cmupuos, I'.K.Kapaces, A.9.Toposckmnit (BHUI'PUyromw Pockomuenpa, Poctos-na-Jlony, Poccus)

Meran YTOJbHBIX IIJIACTOB SBJIACTCHA HaH6OJ’IC€ pcaabHbIM UCTOYHNKOM HETPAOAWIIMOHHOIO YTIJIC-
BOJIOPOXHOTO CHIPbS IUIS TIPOMBIILIEHHOCTH.

Mo BCEM OCHOBHBIM YTJIETa30BHIM MECTOPOXACHUSAM Poccum pecypchl METaHa B YTOJBHBIX
IUIACTAX U MpOIIacTKax cocrasasior 1500 mupx.m3. Ha ocHOBE /1a00paTOPHBIX WCCJAETOBAHHH,
CTATHCTHYECKOM 06pabOTKM HAaHHBIX MACCOBOTO OMpo0OBaHMS KEPHOTa30HAOOPHMKAMH, aHA/IM3a
MATEpHAaJOB MO Aera3aliy IIaXT ¥ KanTaxy METAHa yCTAHOBJIEHO, 4To Hambosee GiarompusiT-
HBIMH Ui AOOBIUM METdHA SBJSIOTCS YIJIEHOCHBIE TJIOMIALHM CO CACAYIOIVMH IEOJOTHYECKHUMU
XapaKTEPUCTUKAMH: YIJIM CPEAHEN CTagun MeTamMopduaMa ¢ copepxanueM Merana 15—25 m® /1;
HOPHCTHE YT ¢ HaubosIee BHICOKON Ta30MPOHMIAEMOCTHI0; ONTUMAJIbHAS TUIyOMHA IUIst noGbrum
merada 300—500 M or gHEBHON TOBEPXHOCTH; YIVIM C BBICOKMM COAECPXAHMEM BUTPUHHTA;
YUYACTKH ¢ HAauGO/IbLIEH MIOTHOCTBIO 3aMACOB METAHA M YIVICHOCHOCTBIO; YYAaCTKH ¢ HEOOMBIIUMHU
yIJIAMU TIaACHUS M HAMOO/IbIIEN MOIIHOCTHIO IUIACTOB; YUYACTKH, PACHOIOXEHHBIE B KPbLIbAX UK
3aMKaX CKJIAJ0K CPEIHEro pasMepa; BMEHIAKIMUE MOPOAbI B KPOBJIE U IIOYBE ACra3MpyeMoro
MJIaCcTa HE COMEPXAT pa3Mokarmmmx mnpocioeB. C y4eToM yCTaHOBJEHHBIX 3aKOHOMEPHOCTEH
pa3paGoTaH MPOEKT OMBITHOTO MOJIUTOHA /1 aNpo6aLMK MPOTrPECCHBHBIX TEXHOJIOTHI U3BJICUCHUS
MeTaHa NP OUYMCTHHIX paboTax, noOblYe METAHA BHE 30HbI BIMSHMS NOPHBIX BBIPAOOTOK M HA
padee OTpPaGOTAHHBIX TIOMANAX C NPAMCHEHMEM TMAPOAMHAMHYECKOro, BHOPOBOJHOBOIO M
APYruX METOAOB BO3EUCTBUS HA miacT. PaGoTH HA MOJIMIOHE MO3BOJIAT BBIOPATh ONTHMAJIEHBIN
BAPUAHT TEXHOJOrMH, ompexeauTh 3(p¢GEeKTHBHBHEC METOXH M CPEACTBA M3BJCYCHHS METAHA,
YCTAHOBHMTbH TEXHUKO-3KOHOMHYECKYIO 1eJeco00pa3HocTh ero no0biyu. C yueToM BBISBIEHHBIX
3aKOHOMEPHOCTEH U Pe3y/bTaTOB IKCIEPHMEHTANBHBIX PaboT Ha noauroHe 6yxyT ¢ Hanboseuen
HAJEXHOCTHIO BBIGBJICHH YIJIEra30Bbie OOBEKTHI I MEPBOOUEPENHOrO MPOMBIIIEHHOTO OCBOE-
HUM.

EVALUATION OF OBJECTS FOR EFFECTIVE METHANE EXTRACTION
FROM COAL BEDS AND COAL MEASURE ROCKS

B.V.Smirnov, G.K.Karasyov, A.Ya.Dorovski (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The methane of coal beds is the most real source of untraditional hydrocarbon raw material for
the industry.

Resources of methane in coal beds and slimes of all principal coal-gas deposits of Russia
amount 15000 bln cubic metres. On the base of laboratory research, statistical processing of
the data of massive sampling by gas-core holders, analysis of materials on the mines degassing
and methane capping it is established that the most favourable for methane extraction are
coal-bearing areas with following geological characteristics: coals of intermediate stage of
methamorphism with methane contents 15—235 cubic metres per ton; porous coals with the most
high gas-permeability; optimal depth for methane extraction is 300—500 m from earth surface;
coals with high vitrinite contents; lots with maximal density of methane resources and coal
contents; lots with small dip angles and maximal thickness of coal beds; lots situated on the
wings or periclines of folds of intermediate dimensions; coal measure rocks in roof and floor do
not contain soaking seams. Taking into account established regularities, the project of an
experimental polygon was developed for testing of progressive technologies of methane extraction
during mining works, methane extraction outside of the zone of influence of mining openings
and on the previously worked-out areas with use of the hydrodynamic, vibrowave and other
methods of influence upon the bed. The works on the polygon will allow to select an optimal
variant of the technology, to determine effective methods of methane extraction, to establish
technical-economical expediency of its extraction. Taking in account revealed regularities and
results of experimental works at the polygon, the coal-gas objects for the first and foremost
industrial assimilation will be revealed with maximal reliability.
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TEKTOHUYECKHUE COBBITHUA HEOTES U TUHAMUKA

®OPMHPOBAHUA 3AITATHO-CUBUPCKOT'0 HEDPTETA30HOCHOTO
BACCENHA

B.C.Cypxos, B.I1.Kopobeitnnkos, JI.B.Cuupros, ®.I'".T'ypapu, A.M.Kasakos, B.IL.Jlessaros (CHUMITuMC
Pockomuenpa, Hosocubupck, Poccus)

B pudee B cesepHo¥ yactu JlaBpasuum moj BO3NEHCTBHEM CyHEPILUIIOMA C(POPMUPOBAJIACH
BEepooOpasHas CHCTeMa KOHTMHEHTaNbHbIX pucdToB. B KoHIE putbes u B mancosoe pudroBas
CHCTEMA PAa3BUBAJIACh B CIPEIMHIOBOM PEXHUME C MHrpamueil 00JacTel pacTSIXKEHHS C BOCTOKA
Ha 3anmax. OgHOBPEMEHHO BHOJbL 3amagHOM okpawHsl CHOMpPCKOro KpaToHa HApAIIMBA/IACh H
O0HOBJISLIACh KOHTMHEHTAJbHAd Kopa. K KOHIY mepMm Ha Teppuropum 3amamHoi Cubupm
00pa3oBanoch CBOROBOE MOAHATHE. B paHHEM TpHace 3ech BO3OOHOBIICS pudTOreHes, IPEmom-
peAEUBIINI MECTOIIOIOXKCHUE U pa3suTue 3anamHo-Cubupckoro HedrerazoHOCHOro bacceifHa.

VYracanmne pu¢TOreHHOIO NpONEcca MPEAOIPEACTUIO YCTORUYMBOE NIPoru0aHue 3eMHOM KOPH H
B COUYECTAHUHU C IBCTATHKOH IIPHBEO K MOCJAENOBATEIbHOMY 3amondeHuio 3amaguo-Cubupckoro
0acceiiHa TepPUreHHBIMHU, OMO- M XEMOTEHHBIMH OCAgKaMK Me3030s M KailHO030s. B mosmHeMm
TpHACE M PAHHEN I0pE TTPOMCXOAM/IO AKTUBHOE HAKOIUICHHE MTECUAHO-aJAEBPUTOBOTO M TIMHMUCTOTO
MAaTepuana B KOHTUHEHTAbHHX, IPUOPEKHO-MOPCKUX M MOPCKHMX YCJOBMAX C MOCAEIOBATE/b-
HBIM yBEJMUCHUEM ILIOMANYU MOCHAEIHUX.

Hauunag c xesutoBed u A0 paHHEro 30I¢HAa HA TEPPUTOPUH IIMTHI IPOLLECC OCATKOHAKOILICHUS
MPOMCXOAM/I B CYIIECTBEHHO MOPCKHUX YCJOBHSIX C PE3KOM PErpecCHeil Mops B roTepuB-0appeme.
B mecuaHo-aneBpUTOBHIX TOPU30HTAX BEPXHEH IOPH M MeJIa COCPENOTOYEHH IJIABHBIE HE(TIHBIC
U Ta3oBele Mecropoxaenus 3anaguor Cubupu.

B nozpuem somnene ¢opmupoBanue Koraosuasl CesepHoro JlenoBuroro okeana 06yCIOBHIO
BO3JBIMAHME 36MHON KOPH CeBepHOTro Gopra GacceiiHa, uTo OTpasuaoch Ha dhazoBoi muddepeH-
nuanuu M nepedopMHpPOBAHMYU 3ajiexeil HeTH M rasa B anT-CEHOMAHCKOM HedTEra3OHOCHOM
KoMIutekce. [lameorekTonnueckie coObITHA HEOTes M NMHAMUKA HAKOIUICHHS ME3030HCKO-Kafi-
HO30MCKOT0 0CAOYHOTO YEXJIa WUTIOCTPUPYIOTCH 23 Nae0TEKTOHMUECKMMME M TAJIEOre0/I0r0-IaH-
omadTHEIMA KAPTaMH,

TECTONIC EVENTS IN NEOGAEA AND EVOLUTION OF THE WEST
SIBERIAN PETROLEUM BASIN

V.S.Surkov, V.P.Korobeinikov, L.V.Smirnov, F.G.Gurari, A.M.Kazakov, V.P.Devyatov (SNIIGG&MS, Roscomnedra,
Novosibirsk, Russia)

A fan-like system of continental rifts was developed controlled by a superplume in northern
Laurasia during Riphean. In late Riphean and Paleozoic the rift system was developed within
the spreading regime accompanied by migration of extension areas from east to west. The
continental crust was synchronously accreted and rejuvenated along the western edge of the
Siberian craton. By the end of Permian an arched uplift was produced in Western Siberia. During
Early Triassic rifting was recommenced that predetermined location and evolution of the West
Siberian petroleum basin.

Rifting dying resulted in stable crust downwarping and, combined with eustatics, led to
successive infilling of the West Siberian basin by terrigenous, bio- and chemogenic sediments
as old as Mesozoic and Cenozoic.

Late Triassic and Early Jurassic were marked by active erosion of orogenous and sandy-silty
and argillaceous deposition in the continental, coastal-marine and marine environments
successively increasing the areas of the latter.

Since Callovian through Early Eocene sediments on the plate were deposited in essentially
marine environment accompanied by a sharp sea regression in Hauterivian- Barremian. The
Upper Jurassic and Cretaceous sandy-silty horizons appear to include the main oil and gas fields
of West Siberia.

In late Eocene the development of the Arctic Ocean Kettle caused the crust upwarping on the
northern flank of the basin, that influenced the phase differentiation and reformation of oil and
gas pools in the Aptian-Cenomanian petroleum complex. Paleotectonic events occurred in
Neogaea and the dynamics in deposition of the Mezozoic-Cenozoic sedimentary cover are
illustrated by 23 paleotectonic and paleogeologic-landscape maps.
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IMPOTEPO30M PYCCKOM TUIAT®OPMBI. TEOJIOT I,
MEPCHEKTUBBLI HE®@TETA3OHOCHOCTU

IL.J1.Denopos (HayuHo-uccaenobatesbckuit ueHtp «Pudeit> Pockomuenpa, Mockea, Poccus)

IMporsxeHHbie W IyGOKHE pudThl, BBINOIHCHHbIE PUGEHCKMMU OTJIOXKCHUAME, M HAJI0XEHHbIE
Ha HUX BHAAWHBI C MOIIHBIMM TO/IOAMH BCHAA IIMPOKO PACIPOCTPAHEHBI HA JOKEMOPHICKUX
mratdopMax Mupa, B ToM yucie Ha Pycckoit mardopme. B npenenax nocnenneit pudeiickue u
BEH/CKHE OTJIOXKECHHUS 3aHMMAIOT JOMUHHIPYIOLIECE MOJIOXKEHHE B €€ [EHTPAJTbHON YaCTH, 3aI0/IHIs
KPYNMHEUNIYIO OTPUIATEABHYIO CTPYKTYPY — MOCKOBCKYIO CHHEK/IM3Y.

ITposenennnie B cepenmnne 90-x ronos pernoHaibHbie re0dH3MUYECKUE UCCACIOBAHMS TI03BOIMIIN
NIOJIYYNTh BA’XKHBIE MATEPHUAJBI 10 TEOJIOTMM M MEPCHeKTHBAM HedTerazoHoCHoCTH MOCKOBCKOM
CHHEKJIM3H. [JIaBHBIM CTPYKTYPHBIM 3JIEMEHTOM B OCHOBAHMM MOCKOBCKOMW BITAOWHBI SBJISHOTCH
MO3AHEIPOTEPO30MCKIE TPabeHbl, MPOTATHBAOMHKECS OIM3KO K €€ OCEBOM YACTH U BXOAAIIHME B
cucremy CpeHepyCcckux aBaakoreHoB. @yHIAMEHT B MX KOHTYpax 3ajeraer Ha riyounax 3,5—35
KM, a Ha Goprax — 2—3 kM. Cucrema umeer pudToByro npupony. Ha 370 yKaseBaoT HOAbEM
noBepxHocT MoxopoBHUMYAa B KOHTYpax CHCTEMB HAa 0—8 KM O OTHOLICHHUIO K COCEHHHM
yuactkaMm Pycckoit miatgopMel B COOTBETCTBYIOMIEE YTOHEHNE KOHCOTMONPOBAHHOM YaCTH KOPBI
no 35—37 kM, yBesuueHnue B 30HE yToHeHud Kopol Ha 0,1—0,4 kM /c CKOpOCTEN TPOMO/ILHBIX
BosiH u Ha 0,1—0,2 KM/ ¢ CKOpOCTEN MONEPEUHBIX BOJIH BCJIEACTBUE BHEAPEHUS MArMATHUYECKHX
Macc OCHOBHOIO COCTaBa ¥, HAKOHEL, MPHCYTCTBUE TMOAKOPOBOM PHUMTOBOM «IMOTAYUIKMA» C
TMOHMXCHHBIMHA CKOPOCTSIMH B MaHTHH 10 7,9 kM /cC.

Ocamounbiii yexos coOCTBEHHO MOCKOBCKOH CHHEK/IM3H COPMUPOBAH HPEMMYNIECTBEHHO
OTJIOXECHUSMHM BEHAA M HUXXHErO Majieo30d. BeHJ TpaHCrpecCMBHO MEPEKPHIBAET MOPOALI 00
({hyunamenra, qmbo pudes. Mommuoctun Benna B mpepenax Buaguabl 200—1500 m. Xapakrtep
oro0paxxeHus pa3pe3oB MPOTEPO30d B BOJHOBOM IOJIE FOBOPUT O TOM, YTO 3HAYMTE/IbHBIE MX
YACTH TPEACTABJICHB HOPMAJIbHON CJIOMCTOM OCAOYHOM TOINEH.

Ha CTaguu MPOBCACHUA PCTHUOHAJBHBIX reocbﬂanecxnx pa60'r B 30HAX MAaKCHUMAaJIbHBIX MOI-
HOCTEH MPOTEPO309 BBISBJICHO HECKOJBKO KPYMHBIX TMOJOXUTENBHBIX CTPYKTYpP (MOJIOKOBCKAY,
Cesepo-JlaHunoBCcKas M Ap.), OTBEUAIOIIMX BCEM MPU3HAKAM BO3MOXHBIX JIOBYMIEK A HedTu
u rasa.

PROTEROZOIC STRATA OF THE RUSSIAN PLATFORM: GEOLOGY,
PETROLEUM PROSPECTS

D.L.Fedorov (Research center «<RIFEY», Roscomnedra, Moscow, Russia)

Deep, extensive rifts filled with Riphean deposits, and superposed basins containing thick
Vendian sequences are widespread over World pre-Cambrian platforms, including Russian
platform. Riphean and Vendian deposits filling the largest negative structure (Moscow basin)
predominate in its central portion.

Regional geophysical surveys carried out in the mid-90-s have yielded important data on
geology and petroleum prospectivity of Moscow basin. Late Proterozoic grabens (included into
the system of Mid-Russian aulacogenes) stretching along the axial part are key structural
elements. Here the basement lies as deep as 3.5—35.0 km, while at flanks it drops of 2—3 km.
The system is of rift origin, which is evidenced by the elevated (6—8 km up) Moho discontinuity,
as compared to neighbouring areas of Russian platform, and, accordingly, thinned (up to 35—37
km) consolidated crust, increased velocities of P (0.1—0.2 km /s higher) and S (0.1—0.2 km /s)
waves in the thinned zone (as a result of basic magmatic intrusions) and, finally, the presence
of sub-crust rift «pillow» with reduced (up to 7.9 km) velocities in the mantle.

The sedimentary cover of Moscow basin mostly consists of Vendian and Lower Paleosoic
strata. 200-1,500 m-thick Vendian deposits transgressively overlie either basement or Riphean
sequences. Seismic data suggest their significant portion to be represented by normally bedded
sedimentaries.

A series of large positive structures (Molokov, North Danilov, etc.) foreseen to contain oil and
gas traps have been delineated within zones of maximum Proterozoic thicknesses by regional
geophysical surveys.
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TEHETUYECKAS TUITA3ALMA TOPIOYUX CIAHLIEB MUPA

I K.Xpycranesa (BHUI'PHyrosb Pockomuenpa, Pocros-na-Mlony, Poccus)

loproune cnanupl SBASIOTCS CAMBIM PACTIPOCTPAHEHHBIM BHAOM TBEPAOTO TOTTMBA B mupe. Bo
MHOTHX CTPAHAX OHM PACCMATPUBAIOTCS KAK PEATbHBIA 3aMEHUTEb HE(DTH, KCTOUHHK TIOMYUECHHUSI
CHMHTETHUYECKOTO XXHAKOIO TOILIMBA.

Ycnex BoB/IeUEHHS TOPIOYHX CJAHLEB B chepy MPOMBIILICHHOIO HCIIOIb30BAHUS MPEXIE BCETO
OIPENE/ISIETCS TEM, HACKOJIBKO IIy6oKO M JeTasbHO NMO3HAHA MX Tpupona. B arom Bompoce emre
MMEIOTCA HeIOPa6OTKH. MHOIOIETHHI ONBIT MCCIEOBAHMS TOPIOYNX C/IAHLEB O3BOJIAET BHISBUTD
HX FEHETUUYCCKUEC THIH U ONPENENUTh UX MPOMBIIUICHHYIO EHHOCTh. OCHOBAHUEM [UTSL THIIH3A-
LUK TOPIOYMX CIAHIEB MHPA MOCTY XM/ PE3yJIbTaTH KOMILJIEKCHBIX METPOJOTHYCCKUX HCCIIEN0-
BAHMI, OKA3aBLUINE B3aUMOODYC/IOBICHHOCTb COCTABA, CBOKCTB M CPEAbl MX (POPMHUPOBAHHKS.

MuKpPOKOMIOHEHTHBI ¥ 3/IEMEHTHBIA COCTAB OPTAHMUECKOTO BEIIECTBA TOPIOUMX CJIAHLEB
CTyXHT ROKA3aTEIbCTBOM MPEHMYIIECTBEHHO €TI0 BOAOPOC/IEBOTO Hauana ((PUTOIIAHKTOH M
¢urobenToc). BaaronpusaTHBE YCAOBAS ISl €0 KOHIGHTPALMH CBS3aHB C OGCTAHOBKAMH
CyOMMTOPAJIBHON MOPCKOM, JIATYHHOI, 03€pHOH CcemuMeHTauun. OCHOBHHIE MPUPOOHBbIE THIIbI
TOPIOYMX CJIAHLEB CACAYIOUWIME: MOPCKHE (ry6OKOro, OTKPHITOr0, MEIKOr0, IPUBpPEXHOrO MOpS)
(UTONNAHKTORKTHI; MOPCKHE (30HA JIyTrOB M 3apOC/eil MOPCKHX TPaB) (GUTOGEHTOCHTEL; MOPCKUE
300IUIAHKTOHUTHI; 03€PHO-/IATyHHbIE (PUTOMIAHKTOHMTHL; O3€PHBIE (PUTOIUTAHKTOHUTHL, Ka X biil
T€HETUYECKHMH THII npeacCTaB/JICH HECKOJbKNMA HCTpOI‘pa(bI/I‘lCCKI/IMI/I TUNDAMH C PASHOBUIAHOCTAMMU.

Haunbonee mmpokoe pacnpocTpaHeHHEe HMEIOT MOpPCKME (DHUTOIUIAHK TOHMTHI, THIMYHBIMK MPEa-
CTAaBUTC/IIMA KOTOPBIX SIBJSIOTCA KYKEPCHUTHI HpHGaJITHKI/I, NO3AHCIOPCKUE BOJIXKCKHE roproyuc
cnanupl Poccuu, mosnsenaneoreHosbie — YKpauHsl, (amenckue — Benopyccuu, Meaosbie —
ABcrpannu, paHHEIOPCKHEC — Pymbinuu u ap. B mpOMBIIUIEHHOM MCHOMb30BAHMM OHH HANOOJICE.
LIEHHHI,

OnpenenieHnbI# MHETEPEC MPEACTABIKIOT 03€PHBIE DUTOMTAHKTOHMTHI, K KOTOPHIM IPHHAINEKAT
roproune ciaadusl popmanuit I'pun-Pusep (CLIA), Upatu (Bpasuaus) u ap.

GENETIC TYPIFICATION OF BITUNINOUS SHALES OF THE WORLD

G.K.Khrustalyova (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Bituminous shales are the most widely-distributed kind of solid fuel in the world. In many
countries they are considered as a real substitute for oil, a source for deriving liquid fuels. The
success of involvement of bituminous shales into the sphere of industrial utilization is determined
first of all by the extent to which their nature is known deeply and in detail. In this question
still there are shortcomings. Lasting many year experience of bituminous shales investigation
allows to reveal their genetic types and to determine their industrial value. As the base for
typification of bituminous shales of the world serve the results of the comprehensive petrological
research, showing mutual dependence of their composition, properties and generatlon
environment.

The microcomponent and elementary composition of organic matter of bituminous shales
proves its predominantly algae basis (phytoplancton and phytobentos). Favourable conditions
for its concentration are connected to the situations of sublitoral marone, lagoon and lake
sedimentation. Principal natural types of bituminous shales are following: marine (of deep, open,
shallow and littoral sea) phytoplanctonites; marine (zone of meadows and thickets of seaweed)
phytobentosites; lake-lagoon phytoplanctonites, lake phytoplanctonites. Each genetic type is
represented by several petrographic types with variances.

The most midely distriibuted are marine phytoplanctonites, the typical representatives of
which are kuckersites of Baltic, Late-Jurassic Volga bituminous shales of Russia, Late-
Paleogenous ones of Ukraine. Famenian of Brelorussia, Cretaceous of Australia, Early-Jurassic
of Romania and others. In the industrial utilisation thev are especially valuable.

Certain interest represent lake phytoplanctonites to which belong bituminous shales of
formations Green River (USA), Irati (Brazil) and others.
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HOBBIE MAPKUPYIOIIUE TOPU3OHTHI OPCKUX YITIEHOCHBIX
OTJIO2KEHUUN CPEJHEHN AN

M.I".YepHosbsanu, B.A.Antyxos (BHATI'PUyronb Pockomuenpa, Pocros-ua-Jlony, Poccus)

PacunieHeHMe W KOPpENsuus Pa3pe3oB IOPCKUX YIJICHOCHBIX OTyIoXeHUH CpenHell A3uu upesBhl-
YaifHO 3aTPYAHEHBI M3-3a OTCYTCTBUA 34€Ch HANEXHBIX MAPKUPYIOMHMX ropusoHToB. Bo MHOrmx
yrobHBIX Oacceinax Poccum u 3anmagnoit EBpomsl 3TH BOIPOCH YCHENIHO PEIIEHBI C MCIO/B30-
BAHMEM TOHINTECHHOB (KAOJMHHTOBHIX MPOCIOEB B YIOJbHBIX IUIACTAax), KOTOpHIE 00saziaioT
3HAUMTE/IbHBIM PACIIPOCTPAHCHUEM IO TUIOIMIAAW TPH HE3HAYMTEAbHBIX MOIIHOCTAX, XapakTep-
HBIM BHEITHUM OOJMKOM, BELIECTBEHHBIM COCTABOM M CTPYKTYPHBIMH OCOOCHHOCTSMH, TTO3BOJISI-
IOLIMMM JIEPKO JUATHOCTUPOBATh MX B IOJIEBBIX YCJIOBUSX M UCHOJb30BATh B KAUECTBE HANEX HBIX
JINTOJIOTHYECKUX MApPKUPYIOMKUX TOPHU30HTOB.

Hawmu Boepsbie 0000IIECHE M CHCTEMATH3MPOBAHbI JAHHBIE O TOHIITCHHAX B IOPCKMX YIVIEHOC-
HeiX oTioxeHnax Cpenueir Aszuu B npenesax CHI. Ilocienaue ycTaHOBJIEHH, AETAIbHO U3y UEHB
M OpOCJECKEHB B YroJbHBIX miaactax mecropoxpennmit Tyapkwip (Typkmenucran), badicyn u
Iapryns (Ya6exucran), Hlumkar, I'yan, Muanagy, Hasap-Ainok (Tagxukucran). YroabHbE
IJACTHI C TOHIOTEHHAMM JIETKO AMATHOCTHPYIOTC B TPAHHMIAX MECTOPOXAECHUH.

Pazpalorana cxema cTpaTurpaduyeckoro pacnpene/JCHHS TOHITEHHOB B IOPCKUX OTJIOXEHHUAX
IAsl CPEOHEA3MaTCKOTO PETrHOHA. BeipesieHbl uyeTbipe ypPOBHS JIOKAJM3alMM TOHIUTEHHOB: B
nanHcGaxe n Toape (paHH4A4 0pa), aaneHe u 6aitoce (cpemHsis opa). IlpennaraeMad cxemMa MOXET
CAYXHATh OCHOBOH /1S TIONCKOB OXHOBO3PACTHBIX YTOJbHBIX ILIACTOB HA COCEAHMX HEAOCTATOUYHO
W3YUCHHBIX MECTOPOXICHHUSX.

Oco6oe BHUMAHUE YAEIECHO H3Y4YCHHUIO TIOJIOXKECHUS TOHIITCHHOB B pA3p€3aX YrOJNbHBIX IJIACTOB,
YTO HO3BOJIM/IO YCTAHOBUTH CTEIEHD CHHX DOHHOCTH MOC/IEHUX, MX CTPATUrpacuyecKyo MOTHOTY
W 9JEMEHTH MOPGOJIOrMH, a TAKXE OLUEHMTb CTEHEHb M3MCHUMBOCTH IIOKA3aTENICd KauyecTBa
yriaen.

NEW MARKER HORIZONS IN JURASSIC COAL-BEARING DEPOSITS
OF CENTRAL ASIA

M.G.Tshernoviants, V.A.Altukhov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The partition and correlation of stratigraphic columns of the Jurassic coal-bearing deposits of
Central Asia are extremely hampered through absence of reliable marker horizons. In many of
coal basins of Russia and Western Europe these questions have been successfully solved by
using tonsteins (kaolinite interlayers in coal beds), which have wide lateral distribution although
very negligible thickness, characteristic external appearance, material composition and structural
features allowing to diagnose them easy in field conditions and to use as reliable lithological
marker horizons. We have for the first time generalised and systematized data about the tonsteins
in the Jurassic coal-bearing deposits of Central Asia in the limits of CIS. They are established,
studied in detail and traced through coal beds of the deposits Tuarkyr (Turkmenistan), Baisun
and Shargun (Uzbekistan), Shishkat, Guzn, Mianadu, Mianadu, Nazar-Ailok (Tadjikistan).
Coal beds with tonsteins are easy diagnosed in borders of the deposits.

The layout of stratigraphic distribution of tonsteins in Jurassic deposits for the Central Asian
region was elaborated. Four levels of tonsteins localisation were singled out: in Plinsbachian
and Toarcian (Early Jurassic), Aalenian and Bajocian (Middle Jurassic). Proposed layout can
serve as a base for search of simultaneous coal beds at the adjacent, insufficiently studied
deposits. Particular attention is devoted to study of the position of tonsteins in cross-sections
of coal beds, which permits to establish the degree of synchronousness of the latter, their
stratigraphical completeness and elements of morphology, and also to estimate the extent of
variability of coal quality indices.
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ATJIAC KAK ®OPMA OBOBIEHUS OITUCAHUI MOP®OCTPYKTYP
YI'OJIbHBIX 3AJTEZKEN

T.A.SAry6snu, B.B.Tpowenko, B.H.Mukeposa (BHUI'PHyross Pockomuenpa, Pocros-na-Iony, Poccus)

Mopdocrpykrypa — ogun u3 BaXHBIX HapaMETpOB YTOJIBHOW 3aJI€XH, ONpPEeNeNsiOmuil M3MeH-
YUBOCTH €€ CTPOCHHSI M MOLUIHOCTH B €QUHCTBE MX NPOABICHUS. YTONbHAA 34J€Xb B COBPEMEHHOM
BUIE — DPE3y/IbTAT YCJAOBHA M MEXAHM3MA €€ 00pa30BAHUS M MOCIENYIOMEr0 NpeodpasoBaHus,
TMPOMCXOMIIMIMX TI0 CXEME: CEMMMEHTOICHE3 — ODIMIEHE3 — TEKTOrEHEe3 — JK30TeHe3. Takum
06pa3oM, Ha CTPYKTypPHO-MOP(OTOTHYECKHE YEPTHL, OOPETEHHBIE YIOJBHOM 3aJIEXXbIO B MPOIECCE
ec 00pa3oBaHus KAaK Te0JOTHUECKOrO TeId B CTAHI0 CCIMMEHTOIEHE3A, B KaXAYI0 U3 TOCIERY-
JOIUX CTaAN# NOCJENOBATEIPHO HAK/IAIBIBAIICH BCE HOBBIE M HOBBIE CTPYKTYPHO-MOPdOIOrimye-
ckue ueptel. IToaTromy mopdocrpykrypa 060i yroabHOH 3a71€XH BCETAA SBILETCS CIO0XKHOL.
OTanune oxHOH yroBHOM 3a/1€XH OT APYTO# B ITOM OTHOLICHHH COCTOMT TOJIbKO B CTEIEHH TOM
CJIOXKHOCTH.

B mpouecce paspenku yronbHBIX MECTOPOXACHMA GONBIIOE 3HAUEHHE MMEET CBOCBPEMEHHAS
AMATHOCTMKA TIPUPOABI BCTPEYAEMbBIX KOMIIOHCHTOB MOP(hOCTPYKTYPBI YTOJIbHOIM 3as1exxu. OT 3T0r0
3aBHMCHUT IIPOrHO3 M3MECHUMBOCTU €€ CTPOSHMS M MOIIHOCTH KaK B IIPOCTPAHCTBE MEXIY CKBAXU-
HAMM, TaK ¥ HA CMEXHBIX IVIOMANIX, HE OCBOCHHBIX Pa3BEIKAMH.

C nenpro onepaTHBHOM AMATHOCTHKU MOP(MOCTPYKTYPHBEIX MPOSIBACHUI Pa3/IMYHON TE0NOTHYE-
CKOY IIPUPOABI COCTABJIEH ATJIAC CTPYKTYPHBIX COCTABMSIONIMX YIOJBHBIX 3aJICXKEH, CHCTEMATH-
3UPYIOMMI MOACTH MX 00bEMHOM rEOMETPHA.

[loscHuTenbHAS 3aMUCKA, CONPOBOXAAOMAS ATIAC, BKIKYAET OMMCAHUE KAXIOrO U3 CTpyK-
TYPHBIX KOMIIOHEHTOB B COOTBETCTBMM CO CJEAYIOIIEH CXEMOH: a) IIOHSTHE WM TEPMHH, O0)
XapaKTepucTHKa, B) KjaacCHpUKAnMs, I) 3aKOHOMEPHOCTH, 1) MPOMCXOXICHHUE, ¢) YCI0BUS
Pa3BEdKU W SKCIUTyaTAIWH,

ATLAS AS A SUMMARIZED DESCRIPTION OF COAL DEPOSIT
MORPHOSTRUCTURE

T.A.Yagoubiantz, V.V.Troshenko, V.N.Mikerova (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Morphostructure is an important parameter of a coal deposit as it determines the variability of
its structure and thickness in their interrelation. A coal deposit in its current state results from
the conditions and mechanism of its formation and subsequent transformation along the following
scheme: sedimentogenesis — epigenesis — tectogenesis — exogenesis. Thus, the structural-
morphological features acquired by ihe coal deposit in the process of its formation as a geological
body during sedimentogenesis and during each subsequent stage, were successively overlapped
by newer and newer structural-morphological features. Hence the complex morphostructure of
any coal deposit. In this respect the only difference between coal deposits is in the extent of
this complexity.

Timely recognition of the nature of coal deposit morphostructural elements is of primary
importance at the stage of geological, exploration as it allows to predict its structure and thickness
variation both between the drill holes and on adjacent areas.

Structural components of coal deposis classified by their solid models are summarized in Atlas
which allows for operative recognition of morphostructural manifestations of various geological
nature.

Explanatory notes accompanying the Atlas contain descriptions of each structural component
along the following scheme: a) notion and definition, b) characteristic, c) classification, d)
regularities, e) origin, f) conditions of exploration and exploitation.
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HOBBIE IIOHATUSA CTYYATCA B ABEPh YTOJIBHOI I'EOJIOTMU

T.A.Sry6any (BHUTPUyrom Pockomuenpa, Pocros-na-Hony, Poccus)

Teoperuueckoe OMUCAHUE CTPYKTYPH U (POpMBI KOHUEHTpauuit oprannueckoro Bemecrsa (OB)
HCKOMIAEMBIX YIJEH B YIIEHOCHBIX (DOpMauusx, yAOBJICTBOpsiomiee TPeOOBAHUSIM JOTMKHM, Tpe-
OyeT BBEIEHUS B YIOJbHYIO TE€OJIOTHIO PSa HOBBIX MOHSATHH. YKaxeMm Ha npa u3 Hux. [Ipexae
BCETO HEOOXOAMMO TOHATHE O TOPHOM MOpoxe, 00pasyeMoM OpraHM4YecKMM U MUHEPaJbHBIM
BEIECTBAMM B PA3JMUHBIX MOPORO0OPa3yIOMMX COOTHOLICHUAX. Peub MAeT O TOpHOM MOpOJE,
CYIIECTBYIOIIEH OOBEKTUBHO, T.C. BHE U HE3aBHCUMO OT HAINETO CO3HAHMS, HOCKOJBLKY TOpHAs
Hopoaa, 0003HayaeMasd TEPMUHOM «YTOJIb», HE yIOBJETBOPSET TPeOOBAHUIO OOBbEKTUBHOCTH. [l1s
0603HAYEHHS HOBOTO TOHSTHS IPEA/IATAETCS MCIOAb30BATh CTAPBIMA, BHILICAIINIA U3 ymoTpedsie-
HUS, TEDMHMH «aHTPAKOIMT». [IoHATHE 00 AHTPAKOIHMTE SIBJISETCS POJOBBIM IIO OTHOIICHHIO K
CYIIECTBYIOIIMM BUIOBBIM IOHATHSM O TOPHBIX IOPOAAX, TAKXKE COCTOSIINM U3 OPraHUYECKOro U
MMHEPAJIBHOIO BEIIECTB, HO TOJBKO B CTPOr0 (hMKCHPOBAHHOM AMANA30HE KOJIMUYECTBCHHBIX
COOTHOMIEHHHM (yroJjib, BEICOKO30BHBIM YIOJb, YIVIMCTAd IOPOJAA, YIAHCTO-TJIMHUCTAS TOpoja U
T.1.).

Brenenune noHSTHA 00 AHTPAKOAUTE ycTpaHdgeT: 1) JOTHYECKYI0 HEMPUEMIEMOCTh CYIIECTBY-
OLIEH TEOPUH, OIEPHUPYIOMIEH BUJOBBIMH MOHSTHSMHE TIPH OTCYTCTBHH POJIOBOTO; 2) MPENATCTBHE
HA MyTH K IOCTPOEHMIO TEOPUH CTPYKTYp ckomwtenmit OB B yrienocHbX opManusx.

Be3 moHaTHS 06 AHTPAKOJIMTE HEBO3MOXHO 00pa3oBaTh MOHATHE 00 aHTPAKOJIUTOBOM CJIOE,
SBJISIOMIMCS B TEOPUH CTPYKTYp KoHUeHTpauuit OB B yriaeHocHbix dopManusax ¢hyHIaMeHTab-
HBIM, TaK X€ KaK W TOH4THE 00 aHTpakonuTe. AHTPAaKOJUTOBBIA CIOH — 3JIEMEHTAapHAd
crpyktypHas equania OB B moponsoM Bepaxenun. OH sBasgerca Hocurenem OB Ha nopopzoM
yPOBHE OpraHM3alUK €r0 CTPYKTYpPhl IOXOOHO TOMY, KaK, HampuMep, Mauepan — Hocutear OB
Ha MauepaJbHOM (MUHEPATHLHOM) YPOBHE €10 OpPraHM3anuH.

NEW CONCEPTS KNOCK AT DOOR OF COAL GEOLOGY

T.A.Yagoubiants (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Theoretical description of structure and shape of coal organic matter concentrations in
coal-bearing series, that meets the logic reguirements, demands to introduce to coal geology a
number of new concepts. For the beginning, we point out two of them. First of all, there is
persistent necessity in the concept of the rock which is formed of organic and mineral matter
in their different rock-forming proportions. The rock in question exists objectively, out of and
independently of our consciousness, because the rock named by term «coal» does not correspond
to the request of objectivity. For the designation of the new concept it is offered to utilise the
old term «anthracolith» which now went out of usage.

The concept of anthracolith is a genus in relation to existing specific concepts of rocks, also
consisting of organic and mineral substance, but in strictly fixed range of quantitative proportions
(coal, high-ash coal, impure coal, bane coal and so on).

Introduction of the concept of anthracolith to the coal geology eliminates: 1) logical
unacceptability of existing theory, which operates by specific concepts in absence of genus one:
2) obstacle on the path of construction of theory of structures of organic matter accumulations
in coal-bearing deposlts.

Without concept of anthracolith it is impossible to form a concept of an anthracolithic layver,
which is, as well as the concept of anthracolith, fundamental in this theory. Anthracolithic layer
is an elementary structural unit of organic matter in a rock state. It is a carrier of organic matter
on the rock level organisation of its structure, like that of maceral, for example, which is a
carrier of organic matter on the maceral (mineral) level of its structure organisation. '
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JHOHOMHUKA MECTOPOIEHHN
MINERAL ECONOMICS

IIPUHIUIIBI TEOJIOT0-3KOHOMUYECKOI OLIEHKH YTOJBHBIX
MECTOPOKIEHUIA

M.U.Jlorsunos (BHUI'PUyrons Pockomueapa, Pocros-Ha-dony, Poccus)

IIpuHLMTIBL FE0I0r0-9KOHOMUYECKON OLEHKH YTONbHBIX MECTOPOXACHUHA ONPEAENSIOTC e TMH
OGILECTBEHHOM CHCTEMBI, OCHOBBIBAIOTCS HA €€ IKOHOMHMUECKHX 3aKOHAX M SBJISIOTCS MX TIPSIMBIM
CNEACTBMEM B MpOO/IEMAax SKOHOMHUKHM YrOJbHOM CHIphEBOil 0asbl. IIPUHIMMOB OLEHKH, KAK
npaBuo, GBIBAET HECKOIBKO, OXHAKO OHM AOKHB OBITh MOXUYMHEHBI OXHOM O6LIEH menu u
COIIacyeMsl MEXIy COGO¥. )

B cBasn ¢ ocymecteasiommmes B Poccuu mepexonoM K pPHIHOUHOM DKOHOMHUKE, 4 TakKXe
COOTBETCTBEHHO MPOMCXOAANIMMHU PAAUKATbHBIMA M3MEHEHUSIME B TPABOBOM M HKOHOMHUECKON
OCHOBAX HENPOTOJIb30BAHHUS U3MEHSIOTCS M TPUHIMIIBI [E0JI0T0-9KOHOMHMUECKOM OIEHKH YTOTh-
HBIX MECTOPOXAEHMA. BHIMOJHEHHBIH AETATbHBIA AHAIM3 ITOTO BONIPOCA MO3BOJISIET CUUTATH
LeNec006Pa3HBIM B OCHOBY OLCHKM KaXIOrO OTAENBHO B3SITOMO YIOJBHOIO MECTOPOXICHHS
NOJIOXKHUTD CIEAYIOUE OCHOBHEIC IPUHLMTIBL: a) yueT NOTPeGHOCTH M 06ECNEeUEHHOCTH yriem; 6)
PauMOHAIPHOE MCIOJIb30BAHME HEAP M OXPaHa OKPYXAIOWEH CPeabl; B) HEOOXOMMMOCTb MEPHO-
AMYECKOM TIEPEOLCHKH; I) NMPUOBLTLHOCTh OTPAGOTKH MECTOpOXAeHHs. BHeuHee mpoTuBOpeune
IPUHUMNA PANMOHAIBHOIO MCHIONB3OBAHMS HEAP M OXPAHBl OKPYXAlOWIEH CPEAbl TPUHIUILY
IpUGBLILHOCTH OTPAGOTKH MECTOPOXKAEHUS YPABHOBEIIMBACTCS HOJITOBPEMEHHBIMIY IKOHOMHUYE-
CKuMM HHTEpecamMu (eaepaibHoro ypoHs. CoBpeMeHHas 3HepretTmueckas crpaterus Poccuw,
HAMPAB/JICHHAS HA PE3KOEC COKPALICHWE AOTALMI YroJbHOU MPOMBIIIEHHOCTH, OMpEENsieT
YOBITOYHOCT OTPaGOTKH YACTH MECTOPOXACHHMIA. [loaToMy 6€3 MPOTEKIMOHUCTCKUX MEP TOCY-
AApCTBA B I[CHOBOM M HAJOrOBOM IOJMTHKE YTJAEHOOBIUM HEBO3MOXHO NOCTHXEHHE OasIaHca
MHTEPECOB MHAYCTPUAIBHOTO PA3BHTHS M OXPAHBI HEAD M OKPYXAIOMEH CPEbl.

PRINCIPLES OF GEOLOGICAL-ECONONICAL EVALUATION OF COAL
DEPOSITS

M.I1.Logvinov (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The principles of geological-economical evaluation of coal deposits are determined by the goals
of the social system, are based on its economical laws and are their direct consequence in
problems of the economy of coal raw material base. The principles of evaluation, as a rule, are
in number, but they have to be subordinate to single common goal and co-ordinated between
themselves. In connection with transition to the market economy being accomplished in Russia,
and corresponding radical changes in legal and economical fundamentals of mineral wealth
use, the principles of geological-economical evaluation of coal deposits also change. The detailed
analysis of this question allows to consider expedient to lay into the base of evaluation of every
coal deposit taken separately following basic principles: a) taking into account need and provision
with coal; b) rational mineral wealth use and environmental protection; c) necessity of periodical
reevaluation; d) profitability of working out the deposit. The outward contradiction of the
principle of rational mineral wealth use to the principle of profitability of working out the deposit
is counterbalanced by economical interests of long duration on federal level. Modern energetical
strategy of Russia, directed to sharp reduction of subsidies to coal industry, determine
unprofitability of working out of some part of deposits. Therefore, without protectionist measures
of the state in price and taxes policy in coal extracting, attainiment of balance of interests
between industrial development and protection of mineral wealth and environment is impossible.
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MUHEPAJIBHBIE PECYPCBI BJIATOPOJHBIX U IIBETHBIX
METAJIJIOB B HOBBIX 3KOHOMUYECKHUX YCJIOBUAX POCCUU

U.® Muraues, B.1.Benepoabckuii, U.A Kapnenko, H0.M.Illenotses (ITHUTPU Pockomuenpa, Mocksa, Poccus)

[prHOUNHANBFHOE H3MEHEHNE JKOHOMUYECKUX M [IPABOBHIX YCJIOBMM HEAPONOJIb30BAHUS, MHTET-
paunst Pocciu B MMPOBOE 5KOHOMHUECKOE MPOCTPAHCTBO MOTPEOOBAIN TIPOBEAECHUS aKTya/M3U-
POBAHHOTO Ie0JIoT0-9KOHOMUueCKoro anam3sa (I'DA) cosnaHHOM B CTPaHE MHHEPATBHO-CHIPHEBOH
6a3sr (MCB) uBeTHHIX W 0JAFOPONHBIX METAJUIOB, KOTOpAas pPaHbUIC OLCHMBAJIACH C MTOMOIIbBIO
JUPEKTHBHO yCTAHABJIMBAEMbBIX HOPMATHUBOB U MAPAMETPOB.

A MCP uBerHHX W 6aropofHbIX METAIOB OBLI MPOBEACH B JKCIEPTHOM BAPHAHTE C
NpPUMEHEHHEM YKPYIHEHHBIX PAacyueToB 110 OCHOBHBIM JKOHOMMYECKHM MOKA3aTe]siM W BHAAM
pabor. Ha OCHOBE YCTAHOBJICHHBIX KOPPE/ISUMOHHBIX M (DYHKIIMOHAMBHBIX CBA3CH MEXAY OLe-
HOUHBIMM TOKA3aTeASMM pa3paboTaHa MporpamMMa reosioro-skoHoMuyeckoit ouenku (I'20)
MECTOPOXAECHHH B KOMITBIOTEPHONA BEPCHHU, UTO B 3HAUMTEBHOM CTENEHH YCKOPIJIO U YIPOCTHIIO
peleHne OCHOBHOM 3amauu. [1py 5TOM yunTHIBAINCH APOGUPOBAHHEIE 3aPY O€XHbBIE METONO/IOTHH
"0, mOCTOSHHO pacTyliue BHYTPEHHME 3aTPaThl HA HOOBIUY M mepepaboTKy MUHEPAJILHOrO
CHIpbSI, MHPOBOH YPOBEHb LIEH HA MPOAYKTH MEPEENa PyI,HOBEHIINE TEXHOIOTHH UX A00bIYM U
nepepaboTxu, creneHb AeUIIUTHOCTA MOJE3HOTO HCKOIIAEMOTI0 M €10 CTPATETMYECKOE 3HAUCHHE,
OOCJAEAHME 3aKOHOOATEIbHBIC aKTH IO HEAPOMO/Ib30BAHUIO,

B pesyabrate DA onpeneneno peaibHoe coctosane MCB uBeTHbIx 1 0JIArOPOJIHBIX METAJIIOB
PoccuM TPUMEHUTENBHO K COBDEMEHHBIM 5KOHOMHMUECKMM M TMPABOBBIM OTHOLICHUSM, YTO
AEeMOHCTPUPYETCS HA TIPMMEPE MECTOPOXAEHMI 30/10Ta, MEIH, CBMHIA M umHKa. Kpome Toro,
paspaboTaHbl MpenoXeHus no kauectseHHoMy yayumenuio MCB u noBeImeHnio ee KOHKYpeH-
TOCTIOCOGHOCTH HA MUPOBOM DPHIHKE; /Sl OTAEIbHBIX KPYIHBIX O0BEKTOB MOIYUYEHBl ONTUMA/bHBIE
BAPHAHTH OSKCIUTYaTAlMM C DPE3KMM YJAYULICHMEM OCHOBHBIX IKOHOMHYECKMX MOKA3are/eH
(puBOASITCS TpuMephl). IIpoBemeHHBI aHanu3 mokasan HeoOxomumocte npu ['J0 yuera
nrTepecop P u ee cy6bekTOB B Pa3BUTMH TNOPHOROOHIBAKOMIEH MPOMBINLJIEHHOCTH, d TaKXe
Fe0IOTO-2KOHOMWYECKOTO PAfiOHMPOBAHHS TEPPUTOPHH CTPaHbl Ha 6a3e PErHOHABHBIX TEO0IOTO-
SKOHOMHYECKUX MOJEAEH MECTOPOXICHUN PAa3/IUYHBIX THIIOB. '

MINERAL RESOURCES OF PRECIOUS AND BASE METALS IN NEW
ECONOMIC CONDITIONS OF RUSSIA

LF. Migachev, B.I.Benevolsky, I.A.Karpenko, Yu.M.Schepotiev (TsNIGRI, Roscomnedra, Moscow, Russia)

Principal changes of economic and legal conditions of the subsurface use and integration of
Russia into the world economic space necessitated the updating of geologic and economic
assessment (GEA) of mineral resource base (MRB) of non-ferrous and precious metals which
was previously evaluated by directive norms and regulations.

An expertised assessment of non-ferrous and precious metals MRB was carried out with
generalized calculation of the main economic parametres and operations. On the basis of
determined correlation and functional relationship between evaluation parametres a GEA
software was developed that has essentially accelerated and simplified the solution of the main
task. In so doing, the approved foreign GEA methodologies, constantly growing domestic cost
of mining and mineral processing, world price of ore smelting products, the latest mining and
processing technologies, critical and strategic significance of minerals, the latest legislative
decrees on the subsurface use were taken into consideration.

The GEA resulted in defining the current state of the Russia’'s MRB of non-ferrous and
precious metals as applied to the modern economic and legal conditions, the gold, copper, lead
and zinc deposits being taken as an example. Besides, some recommendations have been made
on qualitative improvement of the MRB and increasing its competitiveness on the world market.
Optimal versions of exploitation of several large deposits have been elaborated showing drastic
improvement in the main economic parametres (case histories are given). The GEA has shown
that the interests of Russian Federation and its subjects in development of mining industry and
geologic-economic zonation of the RF territory based upon regional geologic-economic models
of deposits of various geologic-economic types should be properly taken into account in the
course of assessment.
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CPABHUTEJIbHASI OHEHKA HE®TETA30HOCHOCTHU KPYITHBIX
CTPYKTYPHBIX 3JIEMEHTOB CUBMPCKOMU IJIAT®OPMEI 110
T'EOJIOT'O-TEOXUMUWYECKUM KPUTEPUAM

HN.C.Crapobuney, (BHUMreocucrem Pockomuesipa, Mocksa, Poccus)

3amagurag yacte Cubupckoi mIaTdopMel OTINUAETCS MUPOKUM PACTIPOCTPAHEHMEM TEKTOHMUE-
CKMX HapylIIeHW# TpPANNOBHIX WHTPY3Wid M HAJAMUYMEM B €€ FOXHOM YacTu pErMoHAaJIbHOMN
COJIEHOCHOM opmMamun.

B 3omax Hery6okoro 3aaeranus pyHAAMEHTA WM 3aJEXEH TP 3HAUMTEIbHOM TEKTOHMYECKOM
pasapo6JIEHHOCTH OTMEUAIOTCS OBHIMIEHHBIE COAEPXAHMS CMOJI, ApOMATHYECKHX YB u n3o-an-
kaHoB B HedTax, CO, B BOZOPAaCTBOPEHHBIX ra3ax (10 25 %), aHOMA/IbHO BHICOKME KOHICHTPALUH
MetaHa (go 180 cm?®/kr), ero romomoros (mo 90 cMm?/kr) um apomaruueckux YB B mopomax
HaAAIPOTYKTHBHOIO KoMIuiekca. OCHOBHBIE TIPOLECCH PA3PYINEHHS 3AJIEKEA — TIMIEPTEHHBIE W
dwibTpamponHse.

B 30Hax BBEICOKOH HACHIIEHHOCTH Pas3pesa TPAaIIaMH MpU TEKTOHMUUYECKOH pasapobJeHHOCTH
(BaxTuHCKU#E MeraBhiCTyn) OOJBINYIO POJIb MIPATH TEPMHUUECKME MATMATOTEHHBIE TIPOIECCHL.
Kpurepuu paspynieHHOCTH 33a€XEN — aHOMAJIBHO BHICOKAS KOHIEHTPALMS ApOMAaTHUeCKuX Y B
¥ CEPHUCTHIX COeNMHEHUN B HeTsx M KompgeHcaTtax, a takxe CO, B mmacroBuix (25—80 %),
BogopactBopeHHEIX (50—80 9,) w pacceaunnix (45—85 9,) rasax NHOpod, TIOBLIIICHHHE
cogepxanug (o 60 cM®/Xr) paccesHHBIX ¥YB rasoB B HAANPONYKTHUBHBEIX OTJIOXECHHIX.

B 30max pacmpocTpaHeHus coaeHOCHON (opmaumn Goapmoi Momuocty B 03 uactu pernona
YCJIOBHS COXPAHHOCTH 3aJIeXeH 3HAUUTEIbHO yJAyUyMIaroTcd. Y pOBEHb AMCIOLMPOBAHHOCTH HAJ-
MPONYKTUBHHIX OTJIOXCHHIA, & TAaKXe pacIpOCTPAHEHWE TPATIIIOBBIX MHTPY3MHA B paspese 37ech
3aMeTHO HUXeE. Bce 5T0 MOBAMIIO HA reOXMMUYECKME ToKasateau Y B (harounoB U paccessHHBIX
ra3oB. ['€OXMMHUYECKMMHU KPUTEPHAMH YCJIOBHIA COXPAHHOCTH CKOIUICHMM YB mis maHHOM 30HB
ABAAIOTCH: HU3Koe copepxanme cmon (1,5—4 %) u cepu (0,1—0,3 %) B Hedrax apeHoB B
rasokoHaencarax (3—4 %), npaktnueckoe orcyrcrBue CO, B rasax, HU3KUE KOHIECHTPALMH
METAaHa, er0 roMOJIOTOB M MAPOB apOMaTHUyeckKuX YB B mopogax HAAIPORYKTHUBHBIX OTIOXKCHUN
(0,05—0,3 cm3/xr) u nap. :

[MonyuenHbIe JaHHABIE TIO3BOJIM/IM C HOBBIX MO3ULKMIA JAaTh CPABHATEbHYIO OLEHKY MEPCIIEKTHB
He(TErasoHOCHOCTH KPYIHBIX CTPYKTYDPHBIX 3JIEMEHTOB.

COMPARATIVE EVALUATION OF PETROLEUM POTENTIAL OF THE
LARGE STRUCTURAL ELEMENTS OF THE SIBERIAN PLATFORM BY
GEOLOGICAL AND GEOCHEMICAL CRITERIA

I.S.Starobinets (VNIIgeosistem, Roscomnedra, Moscow, Russia)

The western part of the Siberian platform is characterized by a wide distribution of tectonic
deformations, trap intrusions and presence of a regional salina formation in its southern part.

In zones of not deep foundation and deposits with substantial tectonic breaking there is high
content of resins, aromatic HCs and isoalkanes in oils, CO, in waterdissolved gases (up to 235
%), anomalously high methane concentrations (up to 180 cm3/kg), its homologs (up to 90
cm® /kg) and aromatic HCs in the rocks of overproductive complex etc. Main processes of deposit
desintegration are hypergene and filtering.

In zones with large amount of traps and tectonic breaking a large role was played by thermal
magmatogene processes. Criteria of deposit disintegration — anomalously high concentration
of aromatic HCs and sulphur compounds in oil and condensates, as well as CO, in formation
gases (25 to 80 %), water-dissolved gases (up to 50—80 %) and dispersed gases (45 to 85 %)
of rocks , increased content (up tp 60 cm3 /kg) of dispersed HC gases in overpoductive deposits.

In zones of powerful saline formation in the SW part of the region (Baikisk anteclise, Katanga
saddle) conditions of deposit preservation are better. A level of overproductive deposit dislocation
and distribution of trap intrusions in this case is lower. All this influenced the geochemical
parametres of HC fluids and dispersed gases. Geochemical criteria of conditions for preservation
of HC accumulations in that zone are the following ones: low content of resins (1,5 to 4 %) and
sulphur (0,1 to 0,5 %) in oils, arenes in gas-condensates (3 to 4 %), practically absent CO,
in gases, rather low methane concentrations and those of its homologs and vapours of aromatic
HCs in rock of the overproductive deposits.

The obtained data allow from this position to give regional evaluation of oil and gas prospects.
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IT'EO®HU3HEA
GEOPHYSICS

PAJIMOBOJTHOBASI TOMOI'PA®UA 111 UCCIIEAOBAHUMA
AHTPAIIMTOBBIX IVIACTOB B YIOJIBHBIX IHIAXTAX

B.M.XKyp6uukuit, I.H.Kapunuckuit, C.B.Opaos, H.E.®omerko (BHUT'PUyroas Pockomuenpa, Poctos-na-Iloxy,
Poccus)

Wzyuennl usnuecKue MPEANOCHIKN MCIOJIb30BAHMS PATMOBOJHOBOM TOMOTrpaduu B YrOJBHBIX
MAXTAX HA AHTPALMTOBBIX MECTOPOXACHHUSX. B OCHOBY IMOJIOXEHO PAgMOMPOCBEUHBAHUE YIOJIb-
HOIO ILIACTa BEEPHBIM CHOCOOOM MOCPEACTBOM MOCJAEHOBATEIBHOTO MEPEMEINEHUS UCTOUHMKA U
MPUEMHHUKA PAJUOBOJHOBOIO MO/A IO CTEHKAM HAPE3HBIX TOPHBIX BHIPAOOTOK (IITPEKOB).
Paspa6orana cnenmasbHasi TEXHOJIOTHS PAavOBOJHOBOM ToMorpaduu, obecneunBaromas onepe-
XAIOIIKA IIPOrHO3 JIOKAJbHBIX HEOJHOPOTHOCTEN YTOJILHOTO IJIACTA MEPER ero oTpaboTKoil.
TexHoa0rud BKAKOUAET CHCTEMBI: 1) M3JyuyeHUs W MPHEMA CHIHAMNOB; 2) 06pabOTKM JAHHHIX X
NIOCTPOECHUA TOMOTpPAMM. CHCTeMa HU3ITYyUCHUA 066CH€‘{I/IB36T OPOCBCUMBAHUC KBA3U/IYUCBbIMU
PaJIMOBOIHAMHE MPOBOASIINX AHTPALUTOBBIX MaacToB Ha paccrosuuu 10 500 M. Cucrema npuema
napaMeTPoB PAZMOBOJHOBOIO II0JIS MMEET BBHICOKYIO UYBCTBUTENBHOCTh U HOMEXOYCTOHUMBOCTD,
PETMCTPUPYET B ABTOMATHMUECKOM PEXUME CHUTHAJBI HA TBEPOBIE HOCUTEIM C MOCIAEAYIOLIEH
nepexauei Ha komnpotep. CucreMa 00paGoTKM NAHHBIX OCHOBAHA HA HOBBIX METOAX PEIICHUS
KBA3HIyuyeBOM ToMorpacmueckol 3agauu crmocobamu o6paTHOro MpOEHUPOBAHUS NPH BECPHOM
TPOCBECYNBAHVIH.

PaspaboTanHas TEXHOJOTUS PAJMOBOJIHOBOM TOMOrpachuu HCIOAB3YETCS TpPU OMEepPaTHBHOW
KOPPEKTHPOBKE A00BIUHBIX pador HA maxtax Bocrounoro [Jonbacca. Brinosnenubie cornocrassie-
HHS PE3y/IbTATOB MPOrHO3a ¢ (GPAKTHUECKMMH TAHHBIMH MOKA3aJu A0CTOBEPHOCTD 6ostee 80 %,.

RADIOWAVE TOMOGRAPHY FOR INVESTIGATION OF ANTHRACITE
BEDS IN COAL MINES

B.I.Zhurbitski, D.N.Karpinski, S.V.Orlov, N.E.Fomenko (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

The physical pre-conditions of using radiowave tomography in coal mines at anthracite deposites
were studied. In the base there is laid exposure of coal bed to radiowaves in fan-shaped way
through sides of cutting workings by means of successive shift of the source and receiver of
radiowave field along sides of cuttings (drifts). A special technology of radiowave tomography
was developed which provides outstripping prediction of local heterogeneities of coal bed before
its extracting. The technology includes systems of 1) emission and reception of the signal; of
2) data processing and tomographs construction. The system of emission provides exposure of
conducting anthracite beds to quasibeam radiowaves at distances up to 500 m. The system of
reception has high sensitivity and inerference resistance, registers in automatic mode the signals
on the hard storage medium with consequent passing it to computer. The system of data
processing is based on the modern methods of solution of quasibeam tomographic problem by
means of a back projecting on fan-beam exposure.

The elaborated technology of radiowave tomography is used during operative correction of
exiraction works in the mines of East Donets basin. The comparison of forecast results with
actual data has shown trustworthiness more than 80 9%.
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CKBAJKMHHASA PATMIOTEOPA3BEJIKA — YHUKAJILHASI BETBb
COBPEMEHHOV TEOJIOTUM U TEO®U3UKHU

A JI.TTerposckmit (HHUTPU Pockomuenpa, Mocksa, Poccus)

CkBaxXMHHAdg pafuoreopasBeqka — OHA M3 HEMHOTHX OTPAc/ell OTCUECTBEHHON reodusnk, B
KOTOPO¥ Halla CTpaHa, HauMHas C cepennHbl 60-Xx rogoB, yAepXMBACT JUAMPYIOWME HO3ULUH
KaK TIO ITyOMHE METON0JI0TO-TEOPETHYECKOM M TEXHUKO-TEXHOJIOTHYECKOM MPOPabOTKH, TaK U HO
MIHPOTE MPON3BOACTBEHHOTO OCBOCHUS M IIPHUMCHEHMS.

3a 30 c¢ mmemMM Jjer csoero passutus CPIP npespaTuiach B NPU3HAHHOIO JIHAEPA
COBPEMCHHON CKBAXXWHHOW M WAXTHO-CKBAXHHHOU reopu3nky, pelanmeil mupoyanimmi Kpyr
TIOUCKOBO-TIPOTHO3HBEIX M OLEHOYHO-Pa3BENOUHBIX 334aY HA BCEX Cragmsax H dTanax pabor Ha
MECTOPOXKACHUAX 30JI0TA, A/IMA30B, UBETHBIX M UCPHBIX METAJUIOB, IIbE30CHIPbsI, YL U APYTHX
TBEPHBIX MOJE3HBIX HCKOMAEMBIX.

Cnasueiimumu ocobernoctssMu CPIP, onpemensiomumM WX YHHKAJBHOCT B CHCTEME
COBPEMEHHBIX TEOJIOTMM M reODU3NKH, SIBIASIOTCS:

rnybouaiimas (GU3NKO-MAaTEMATHKO-TOTHKO-KHOepHETHYECKAsS KOHCOJIMAALHMS Te0J0ro-
neTPO(hPU3NUECKOrO M HETPO-reoPU3NYECKOro NOAXOA0B B CUCTEME JIABOPATOPHBIC U3MEPEHUS —
KapoOTaxX — ONHOCKBAXHMHHEIE U3MEPEHUS — MEXCKBAXHWHHBIE U3MEPCHHUS

ray6bouaitmmas OMJIK — koHCOMAanMs METOZOIOrMM — TEOPUM — TEXHOJIOTUM —
9KCIUIOJIONHH — H3MEPEHUH B PAMKAX PaAMOMO/EIbHO-LEIEBOT0 U ABTOPCKO-(hOPMaTM30BAHHOIO
NOOXOAOB B CHCTEME (DYHAAMEHTa/JbHAS HAYKAd — TEXHUKA — IIPOM3BOACTBO — NpuK/iaaHas
HAayKa.

BOREHOLE RADIO GEOEXPLORATION: A UNIQUE BRANCH OF
MODERN GEOLOGY AND GEOPHYSICS

A.D.Petrovsky (TsNIGRI, Roscomnedra, Moscow, Russia)

Borehole radio geoexploration (BRGE) is one of those few branches of national geophysics where
our country holds its leadership since middle 60s, both in methodological, theoretical,
engineering and technological elaborateness and in width of spectrum of industrial
implementation and application leads.

Having passed through more than 30 years of its history, BRGE became an unquestionable
leader in up-to-date borehole and mining-borehole geophysics solving plentiful problems of
forecast, prospecting, evaluation and exploration of mineral deposits for gold, diamond, base
and ferrous metals, piesomaterials, coal and other solid mineral commodities.

Principal peculiar features of BRGE determining its unique position in up-to-date geology
and geophysics are as follows:

deep physical-mathematical-logical-cybernetical (PMLC) consolidation of geology-
petrophysical and petro-geophysical approaches in the system of laboratory measurements —
logging — monoborehole survey — interborehole survey;

deep PMLC consolidation of methodology — theory — technology — explology —
measurements within the frameworks of radiowave simulation purposive and author’s formalised
approaches in the system of fundamental science — engineering — industry — applied science.
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PAIIMOTEOTOMOI'PA®US MACCHBOB I'OPHBIX ITIOPO

A.JI.Tlerposckumit, B.H.Mamaes, C.C.KesopksHu, B.¥0.A6pamos (ITHUT'PU Pockomuenpa, Mocksa, Poccus)

Panmoreoromorpadus Bo3HuKia Ha pybexe S0—060-x romos 3amgosiro A0 MOABJICHHS
KOMIIBIOTEPHON ToMorpaduu B BHAE ABYX TMPHHLIHUIMAILHO PAZHBIX CUCTEM! PAXHOTEOMOETHLHON
v GesmonmenbHOH. PammoreomopesnbHad cucTeMa ObLia peasim30BAHA B BUAC PagMOBOTHOBOM
METOOUKH JIYyYEBOM MHTEPNPETAIMM HA OCHOBE 3HAUYeHHH KOI(D(UIUEHTOB 3KPAHMPOBAHHSA W
K03(pUIMEATOR BOTHOBOOGHOCTH, BHIUMCISECMBIX IS 0600MEHHBIX PaAHOBOTHOBBIX T€OMOEIEH
THIA cpefa—rteao. beaMonenpHaa cucTema Obuia peas3oBaHa B BUAC CIIOCOOOB, MOJTYYHBIIHX
HA3BaHMS MeTOX 000OLICHHOI IUIOCKOCTH M METOH HauboJibliero curHaia. PaguoreoMonenpHbie
crocobel okasamuch Haumbonee >PGEeKTUBHBIMM TPU PYUyHOI 00paboTKe pE3yJbTATOB
pamuoIpOCBEUHBAHMS.

KoMneoTepHas paauoreoroMorpadusa SBMIACH PA3BUTHEM COco6a 000OLICHHOM MJIOCKOCTH,
HO 0Ka3anack 6osee 3(pPeKTUBHOM, T.K. CHHXAJA UMCI0 U pazMepsl apredakTos. Cenyromum
NIaroM B PpAa3BUTHM KOMIBIOTEPHOM paguorecoroMorpacymu CTajo COYETAHME MOJEAbHOH M
6e3MOmeIbHON CHCTEM HHTEpHpeTanmi, pa3paboTKa KOTOPHIX HA4YaTa aBTOPAMH B IOCACTHUE
rofibl IPAMEHMTENBHO K 3a04UaM MCIOIb30BAHUS, PATUOTEOPA3BENKH KAaK HA MECTOPOXICHHUSIX
HedTH M ras3a, TAK M HA MECTOPOXICHUSAX 30JI0TA, aAMAa30B M APYTUX TBEPHBIX MOJIS3HBIX
KCKOTMaeMblX. IIpUMepH HMCMOIb30BAHMS KOMIBIOTEPHO-aBTOPCKOro cmocoba Meroaa
panvoreotroMorpadvy Ha yKa3aHHBIX MECTOPOXACHUAX M/UTIOCTPHPYIOT €ro 3 ek THBHOCTD.,

RADIOGEOTOMOGRAPHY OF ROCK MASSES
A.D.Petrovsky, V.N.Mamayev, S.S.Kevorkyants, V.Yu.Abramov (TsNIGRI, Roscomnedra, Moscow, Russia)

Radiogeotomography has come into being in late 50s — early 60s (much in advance of computer
tomography) as two systems different in principle: radiogeomodel and modelless concepts. The
radiogeomodel systems has been realised as a radio wave technique of ray interpretation based
on the values of screening and waveguide coefficients calculated for generalized radio wave
geomodels of medium — body type. The modelless system was implemented in two techniques
named as methods of generalised plane and maximum signal. Radiogeomodel techniques turned
out to be the most efficient in manual radio shadowing data handling.

Computer-aided radiogeotomography, while being just an advanced version of generalised
plane technique, has turned out to be of higher efficiency, since it provided for making the
artefacts lesser in number and smaller in size. The next step in the development of computer
radiogeotomography consisted in integration of model-based and modelless interpretation
systems. The development of this integrated system was started by the authors in recent years
in application to the problems of using radiogeoexploration at oil and gas fields as well as at
gold, diamond and other solid mineral deposits.

Trial implementations of the authors computerized radiogeotomographic technique at the
aforementioned varieties of mineral deposits illustrate its high efficiency.
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MATEMATHYECKAA I'EOJIOTUA U TEOMH®OPMATHEA
MATHEMATICAL GEOLOGY AND GEOINFORMATICS

HAYYHOE U NPAKTUYECKOE 3HAYEHUE NPUMEHEHUA
AHAJIN3A U30BPA2KEHMH B TEXHOJIOTMYECKOU
MUMHEPAJIOTHUU U YTOJIBHOU I'EOJIOTNHA

E.Becenquu (BUMC Pockomuenpa, Mocksa, Poccus), JI.BoromoGosa ('MH PAH)

InaBHOM 1po6sIeMOM BHICOKOCEPHUCTHIX YIVIEH $IBJSETCS HM3BJICUCHUE M3 HUX CEpPHl C LETbI0
NOBHIEHNS 3((EKTHBHOCTA MX MCIIOTb30BAHKS W OXPAaHBI OKpyXaromeH cpefpl. ToJbKO Tpagu-
LUMOHHBIMH METOJAMM O0OramieHus M3 yras usBjiekaercs okosno 20—25 % cepnl. Tpymnoctu
oboraieHus, B YaCTHOCTH, CBS3aHBI C HEJOCTATOUHOCTHIO M3YyUCHHI NAHHBIX BCIIECTBEHHOTO
cocTaBa yrJjei, TAKMX KaK MacCOBbI IPaHy/IOMETPHUECKHH pa3MEp MUPUTA U €r0 Paclpene/ieHue,
¢opMa yacTHu M Ap., & TAKXKE HUCIOJb30BAHNE HECOBEPIICHHBIX M OTCTAJIBIX METOMUK.

HWcnosp30BaHne CHCTEMBI aHAMM3A M300paXxeHuii npy uayuenun yriaei Jonenxoro 6acceiHa
MO3BO/ISET ONPEAEAITh TEXHOJOMMYECKHUE CBOMCTBA MUPHUTA B YIJISX.

AHanM3 DaHHBIX 110 MAacCOBOMY TPaHYJIOMETPMYECKOMY COCTaBy muputa JloHenkoro GacceiHa
NMOKa3aJ, YTO CpEOHMH MACcCOBbli pasMmep BKAOUeHWE mupura BappupyeT oT 30 mo 90 Mxm
(ycnoueM 3ddexTHBHOrO 06orameHns SBAsSETCS HaYaJbHbIA AuamMeTp apobaenus ne 6onee 0,5
MM); Macca MHKPOBKJTIIOUeHHH nupuTa MeHee 10 MM cocrasiser ot 5 1o 20 9, Ha ofpasew, uTo
BEIET K HEBO3MOXKHOCTH M3BjicueHus 6osee §0—95 9, mupUTHOM CEPHI; MACCOBHIC TPAHYJIOMET-
PHUYECKHE THCTOIPAMMEI MMEIOT ABE MOJIBI, UTO MOATBEPKIACT II0 MEHbIIEH MEpPE NIPABOMOYHOCTh
BBIZIEJIEHUS ABYX MOP(OMETPHYECKMX PAa3HOBUAHOCTCH MUPHTA.

B cBs3M ¢ HaJMu¥eM B YIJISX OpPraHMYECKO CEeps 00mpe MoKa3aTenn oforamenus yraen
Honbacca cocrasar ot 50 mo 80 9%.

Ananns nzobpaxenuil apigercd 3¢pQEKTUBHHM U YHUBEPCATIBHBIM CPEACTBOM AJIS OIpeneie-
HHY MHOTHX HEOOXOAMMBIX IIapaMeTpoB TBEPAbIX (a3 Mg TEXHOJOTMUYECKOM MHUHEPAIOrUH.
BHICOKOTIPOIyKTHBHbIN, METONMYECKH OPMEHTHPOBAHHBIN AHATN3 W300PaXKCHUI SBJISETCS KJIIO-
YOM JJIS THUMM3ALUMM YIJIEH 0 Cepe KakK ¢ MPaKTUYECKOM, TaK M C HAyUHOM TOUEK 3PEHMS.

SCIENTIFIC AND PRACTICAL SIGNIFICANCE OF IMAGE ANALYSIS
APPLICATION IN TECHNOLOGICAL MINERALOGY AND COAL ‘
GEOLOGY

E.Besedin (VIMS, Roscomnedra, Moscow, Russia), L.BogoliuboVa (GIN RAN)

Main problem concerning highly sulphured coals is the extraction of sulphur from coals aiming
at to increase of their effective utilisation and environmental protection. Only some part of
sulphur is extracted by traditional beneficiation from coal, about 20—25 %,. In particular,
difficulties of beneficiation are due to shortage of matter substance data such as mass pyrite
size, its particles distribution, particles shape and others, as well as to imperfect and backward
technique of researches used.

Use of the image analysis system towards the coals of Donetsky basin allows to determine
technological properties of pyrite from coals.

Data analysis of the mass granulometric distribution of pyrites from Donetsky basin shous that:
the mean mass size of pyrite inclusions from different samples is varied from 30 to 90 um, therefore
the condition of effective beneficiation is the crushing diameter no more than 0.5 mm; the mass of
the micro pyrite inclusions less than 10 um are being changed from 5 to 20 % per sample, so it is
impossibile to extract more than 80—935 %, of the pyrites sulphur; the mass granulometric histograms
have two modes, that confirm determination of two morphometric pyrite varieties at least.

Because of existence of the organic sulphur in coals, their common beneficiation indices will
varied from 50 to 80 9%.

The image analysis is the effective universal mean for determination of many necessary
parameters of solid phases in technological mineralogy. The highly productive methodically
oriented image analysis is the key for typification of coals by sulphur from both practical and
scientific points of view.
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NIT'POBLIE KOMIIBIOTEPHBIE UMHUTATOPHI JEATEJIbHOCTU B
INPOPECCUOHAJIBHOM OBPA30BAHUU

B.A.Bamomwmn (BHHHreocucrem Pockomuenpa, Mocksa, Poccus)

B npodeccumonanpiom obpasoBaHum BbuiessioTcs 3 Srama: cobcTBeHHO BHIOOp mpodeccu,
obyueHue crnocobaM M HaBBIKAM MPOECCHOHATLHON AEATEABHOCTH, NPO(ECCHOHATBHOE coBep-
IMECHCTBOBAHUE M PA3BHUTHE,

Hns ocosHanHOrO BHIOOpA NpPOGECCHH M CHEUMANBHOCTH HEOOXOMMMO WMETh CHCTEMHOE W
KOMIUIEKCHOC TpENCTaBacHue 0 «Mupe mpodeccuit». g 51oro HEOOXODMMO CO3AAHUE CHCTEMBI
WIPOBBIX KOMIIBIOTEPHEIX UMUTATOPOB AearesbHocTH (MKH]I), mo3BOALIOMAX DOMyYHTh 0600mEH-
HBIC, HO CHCTEMHBIC i KOMILICKCHbIE TPEACTABJICHUAS O MAPE NMPOECCHii ¥ COLUATBHO-TEXHIUECKOH
OpraHu3aLiy «ITPOM3BOASUIMX MAIIMH» B chepax yIpasicHus, HAyKH, 00pa3oBaHusi, IPOM3BOACTBA
TOBAPOB W YC/IYT, pa3B/jcucHuii, oOMEeHa TOBapaMH M yCiayramu W umx norpebnermu. MK mwisa
IPOPECCHOHATBHOTO CAMOOTIPENIE/IEHHS BKJIIOYAIOT OJIOKM TPOMEIEBTHKH (BBEAECHHE B MPOQECCHIO)
u 60K, MMETHDYOWKH (hyHKIMOHNPOBAHKE MPOPECCHOHANBHOM CEpPbI, MO3BOJISIOLIANA 3HAKOMSI-
EMYCS € IPOheccHedt «TTOXUTE» B PO(eCCHOHATILHOM MHAPE, MIMUTHPYS B HTPOBOM PEXUME THIIOBBIE
06001IeHHBIE CHTYaUMN U3 IPAKTHKA M, COPEBHYSCh C KOMITHIOTEPOM, PEaIH3yIOMHEM 00pa3LOBYI0
HOPMY ACSITCIHHOCTH.

Ins cpegHero M BBRICHIETO NPOgecCHOHANbHOrO ofpasoBanHus paspaborath Komruiekc VKWL B
COOTBETCTBUH CO CHELMAIBHOCTSMHU B JIAHHOM TpocdeccroHambHOM obepe. B pexxuMe KOMIbIOTEPHOM
MMUTALMH, KOMIIBIOTED PEATu3yeT (hyHKIWMH yUUTE/Is, yUALIErocs «IPOTACKMBAIOT» Uepe3 MOC/IeN0Ba-
TENBHOCTD YUEOHBIX 3a7au M THIOBBIX MPAKTHUECKMX CHTYAMil NESTEJHHOCTH C OOS3aTeNbHBIM
pedh/IeKCHBHBIM aHATH30M ycriexoB U Heyaau. Taxxke crposrreas MKW u i tevieit mpodeccroHATbHOrO
COBEPIIECHCTBOBAHUA Y PA3BUTHUSL.

B nacrosmee Bpems paspaboran MKU]I, uMuTUpyomuil AeATENbHOCTh MO MOUCKAM HEdTH,
KOTOPBIA MpEeIHa3HAUYeH Mg MEPBOro srama npodeccnoHasbHoro oOpaszosanud. OH MOZBOJISET
UrparomeMy noGbBaTh B POJH MEHEIXepa (PUPMBI, 3AHMMAIOMICHCS HEMTIHBIM GH3HECOM, M
MOCOPEBHOBATHCHY C KOMIIBIOTEPOM B OLICHKE TCOJIOrO-3KOHOMHUYECKUX CHTYyaUdid M NPHHSITHH
pericHUy 1pu nouckax HedTu.

COMPUTER GAME SIMULATORS OF THE PROFESSIONAL
EDUCATION ACTIVITIES

V.A.Vanyushin (VNIIgeosystem, Roscomnedra, Moscow, Russia)

One can distinguish three stages in the professional education: the selection of a profession as it is,
training in the professional activity techniques and operation, and development and improvement of
professional skills.

To ensure a clearly realized selection of profession and specialty one should have the systems and
comprehensive knowledge about the «world of professions». It is necessary to design a system of
Computer Game Simulators of Activities (CGSA) which provides a generalized but systematic and
complex knowledge about the world of professions and social-engineering organization of «producing
machiness operating in the spheres of management, science, education, production of goods and
services, entertainment, exchange and consumption of goods and services. The CGSA system designed
for a professional self-determination includes the propaedeutic modules (indroduction to profession)
and a module simulating the functioning of a professional sphere. Latter allows a newcomer to «live»
in the professional community, it simulates a computer game where a user has to solve typical generalized
situations similar to practical ones and compete with a computer following a standard activity line.

For the secondary and higher professional education one should design a CGSA system
including the specialties of a particular professional sphere. The computer simulates a tuting
operation regime and brings a student throughout the series of educational problems and typical
practical situations of the professional activity. Here the obligatory reflexive analysis of success
and failure is provided. In a similar way the CGSA systems are designed for development and
improvement of professional skills.

Presently a CGSA system has been designed simulating the petroleum survey activities, This system
is designed for a primary stage of the professional education. The system allows one to play as a
manager of a company involved in the petroleum business. A user can complete with a computer unit
in assessing geological and economical situations and making decisions in the petroleum survey.
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CTATUCTHYECKUE MOAEIYU TECMEXAHUYECKUX ITPOLIECCOB B
OKOJIOCKBA’KMHHOM ITPOCTPAHCTBE BBJIU3U [VIYBOKHUX U
CBEPXTJIYBOKHX CKBAKMH

A.B.Kapakun (BHUUreocucrem Pockomuenpa, Mocksa, Poccus), 10.U.Kysneuos (F'EPC), B.B.Ceanosa (TMH PAH)

IIpennaraercss HOBBIH CTATUCTUUECKMIA MOAXOM K NOCTPOCHMIO MATEMATUUECKUX MOAE/ICH pa3/iny-
HBIX TCOMCXAHMYECKUX MPOLECCOB (ympyrux, IIOPOYNPYTHX W TEPMOYNPYTHX) B OKPECTHOCTH
r1yGOKHX M CBEpXIy6OKMX CKBAXKHKH, IIpennonaraercsi, UTO MACCHB TOPHBIX MOPOJ IPEACTABJISET
€060 CIOUCTYIO TPEIMHOBATYIO, HACBHIIEHHYIO XXKUAKOCThIO CPEAY C MHOTOMACIITAGHEIM pacIipe-
ACICHUEM TPCIKMH, [leHTpaIbHBIM MOMEHTOM TEOPUH SBJISETCS BBEIEHHE aHCAMOJIS COCTOSTHH,
M0 KOTOPOMY MPOM3BOAUTCH OcCpenHeHue. AHcaMOJb COCTOSHUIL XapakTepusyercs (pyHKUHen
PaClpencjICHUS TPEIIMH 0 pasMepaM | IpyruM napamerpaMm. OyHKUud pacrnpeReseHUs HoCcTa-
TOYHO WIMpOKas W riagkad. Ilpenmaraerca coco6 onpemesesns 1o dbyHKIMY O H3MEPEHHIM
HA TEKTOHMYECKUX oOHaxenusx. [Ipu ocpenHeHmu YUHMTHIBAIOTCA CIOMCTOCTb CPENBI U HEOIpe-
JOEJEHHOCTh apaMETPOB C/IOEB.

[Tpennonaraercs, uTo MaTepHaIbHBIE X3aPaKTEPUCTUKNU cpeanl (yrmpyrue mMonynu, Ko3dgpdumu-
CHTHl TIDOHMLAEMOCTH M T.I.) ONPEE/SIOTCS HA OCHOBE M3BECTHOTO METOAA, HA3BIBAEMOTO
muddepenuuansroi cxemoit (JIC). Bromutcss noHsTHE aKTyanpHOU (T.€. MHTEPECYIOMEH HAC)
001aCTH M aKTya/NbHOrO pasmepa 9Toit o61acTi. UMEHHO B aKTyaTbHOM 061acTy u TIPOU3BOAUTCS
OCPEHEHME N0 aHCAMOJIIO COCTOSHMM, B PE3Y/IbTATE YEro MOYy4YaeTcst HEKOTOPOE CaAMOCOIIaco-
BaHHOE mosie. B orauume ot nosig B Metoge JIC B CAMOCOrNACOBAHHOM IIOJIE MIpU OCPEAHEHUU
YUYMTHIBAIOTCS TPEINMHBI KAK GOJbIIMX, TAK M MEHbBIIMX pa3MepoB. JlaHHBIA MOAXOX HO3BOJISIET
MHOIOMacmTaOHbIEC TPEMUHOBATO-NOPHUCTHIE HACHIICHHBIC CPEIBl annpOKCUMUPOBATH HEKOTOPHI-
MM MOHOMACIITA0HBIMH (ynIpyruMu, NIOPOYTPYTMMH M TEPMOYTIPYTUMH) cpenamu. Ha ocHOBe THx
MOfeneH MOHOMACINTAGHBIX CPE CTPOSTCH MOIENH KOHKPETHBIX T€OMEXAHUUECKHUX MPOLECCOB B
OKPECTHOCTH CKBaXuH. beumm nccienosannsl Kobckas u HoBoeIXOBCKAS CKBAXKUELL B YAaCTHOCTH,
OBbLI MCC/IENOBAH TEMIICPATYPHBIH PEXUM BOJM3M MEpPECceKalomero CKBAaXWHY TPEIIMHOBATOrO
HACBILIEHHOTO BOJAOW CJIOS.

STATISTICAL MODELS OF GEOMECHANICAL PROCESSES NEAR
DEEP AND SUPERDEEP BOREHOLES

A.V.Karakin (VNIIgeosystem, Roscomnedra, Moscow, Russia), Yu.I.Kuznetsov (GERS), V.B.Svalova (GIN RAN)

The new statistical apporoach to construction of mathematical models of some geomechanical
processes (elastic, poroelastic and thermoelastic) in a vicinity of deep and superdeep boreholes
is offered. It is supposed that the rock massif is a cracked-porous saturated layered medium
with multiscale cracks distribution. A central moment of the theory is introduction of an ensemble
of states to average over it. The ensemble is characterized with cracks distribution function in
sizes and other parameters. The distribution function is rather wide and smooth. A way of this
function determination on the rock exposure measurements is described. The rock stratification
and of layers parameters uncertainty is taken into account by averaging.

It is supposed that the material parameters (elastic moduli, permeability factors and etc.) are
determined with the known method, named as the differential scheme (DS). The concept of
actual (i.e. interesting for us) area and actual size of this area is entered. Just in this actual
area ensemble averaging is made and therefore some self-consistent fields are obtained. As
against a self-consistent field in the DS method, in this self-consistent field the cracks both
larger and smaller sizes are taken into account at averaging.

Given approach permits to approximate the multiscale cracked-porous saturated medium with
some monoscale (elastic, poroelastic and thermoelastic) media. The various models of some
geomechanical processes in a vicinity of deep and superdeep boreholes are made on the basis
of these approach as a illustration. The Kola and Novoyelkhovskaya boreholes were considered.
In particular, the stress-state, fluid and temperature regime near cracked-porous saturated layer
crossing the borehole was investigated.
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TEOMEXAHUYECKOE MOJEJIVNPOBAHUE IMPOLIECCA
IMPOUCXOKIEHNI COBPEMEHHOTO COCTABA 3EMHOM KOPbI

A.B.Kapakun (BHUMreocucrem Pockomuenpa, Mocksa, Poccus), A.H.Jleontses, 10.®.Coxonosa (MD3 PAH),
B.5.Cpanosa ('MH PAH)

[IpexiaraeTcs THIIOTE3a JBOTIONMM COCTaBAa 3€MHOM KODH, OOYCJIOBJEHHAS MHTPY3HBHBIMA
npoueccamu B Heit, ['mnoresa ocHOBaHA Ha (DAKTMUECKUX JAHHBIX M TPEXAE BCCrO HA aHaIM3e
BHYTPUKOHTMHCHTAIPHOTO MarMarmaMa ¥ (DIIOMJHOTO peXuMa B KOHTHHEHTAJBHOM KOpe u
acTeHocepe W COIIACYETCSI C COBPEMEHHbIMHM TIeosioro-reoduamueckumu Bo3spenuamu. CyTh
pa6oTHl COCTOMT B TOM, YTO KOHIENTYAa/JbHHIE MOJIOXEHUS KOHKPETH3UPYIOTCS HA YPOBHE
MaTeMaTUUYECKIX MOEIEH.

M CTOUHMKOM MAarMaTH3Ma SBA4ETCS acTeHOCQepa, rie MPOHCXOAMUT MEPBBIA ITAI CJIOXKHOIO
5BOJTIOLMOHHONO Mporecca ABMXeHns Marm. Efi COOTBETCTBYeT HEKOTOpPHIA HaG0p OHOMEPHBIX
MOZEIEH YACTHYHO TOAILIABAECHHOTO MOPHCTOTO CJI0S € BS3KO AE(POPMUPYEMBIM CKEIESTOM C
yueToM (Da30BBIX TPEBPALICHWI MEXAy CKEJeToM M pacriaBoM. IIoxasaHo, uTO MOPUCTHIE
HACHIIEHHBIE PACIUIaBOM acTeHOCHEPHBIE CJIOM C COOOLIAIOMMMUCS IOpaMH HE MOTYT OBITh
CAMIIKOM TOJCTHIMH. Ha Kposie AByxdasHbIX CI0CB BO3HMKAIOT KAHAJBI, 1O KOTOPBIM Marma
MOXET TIPOIBMIaThCA 110 JIATEPaId Ha GOMBIINE PACCTOSHMS.

TTpOHMKHOBEHHME PACILUIABAa B KOHTHHEHTAIbHYIO KOPY IPOMCXOAMT TOTAA, KOrAa B HEKOTOPHIX
* paliOHaX KOpH BO3HMKAIOT yC/IOBHS APCHUpOBAaHHMs. I10 reo/OTMUECKUM AAHHBIM, MHTPY3HBHBII
IIPOLECC MIPOMCXOINT B TIEPHOAMUECKOM PEXHME C PasHBIMH TlepuofaMu (CepUsiMM, PUTMAMHU).
Yca0BUS APEHUPOBAHMS O0ECIEUMBAIOTCS MOIIHBIMH KOPOBBIMM BOJTHOBOJAAMM, HACHIIICHHBIMU
BOZOI (B BHJE XHAKOCTH, mapa wiu dmouaa). Boga cHuxaer remneparypy IVIABJIECHUS MATMBI,
o6ecreunBas MHTPY3HBHHI MPOLECC, 3aKAHUMBAIOLMIACS 00pa3oBaHMEM GaTOMMTOB, TPAHUTHBIX
. MHTPY3Hil ¥ TPATTNOBHIX M3/MHUAHMI. BaTOJMTH M MONOOHBIE MM MHTPY3MBHBIC TEJIA 3AMONHSIOT
GBIBIIME KOPOBEIE BOJIHOBOAHI, TepepabaTriBasi TBEPAOE BEIIECTBO KaK BHYTPH, TAK W CHAPYXHU
BoJIHOBOZA. KOpOBBIE BOJHOBOABI UTPAIOT POJb “BEHTHIEH®, KOTOPHIE BBIIYCKAHOT Marmy w3
acrenocepsl B Kopy. [Isi OMMCaHUA 3TUX TIPOLIECCOB MPENTOXKCHA IEOMEXaHMYECKAs MOAC/b
KOPOBBIX BOJIHOBOJIOB.

GEOMECHANICAL MODELLING OF ORIGIN OF PRESENT CRUST
STRUCTURE

A.V.Karakin (VNIIgeosystem, Roscomnedra, Moscow, Russia), A.N.Leontjev , Ju.F.Sokolova (IPhS RAN), V.B.Svalova
(GIN RAN)

The hypothesis of present crust structure evolution, caused by intrusive processes in it, is offered.
The hypohesis is based on the geological-geophysical data and first of all on the analysis of the
intracontinental magmatism and fluid regime in the asthenospere and continental crust. The
work’s essence is to concretize this concept with help of the mathematical models.

The asthenosphere is a magmatism source, where there is the first stage of this evolutionary
process. It is described by some set one-dimension models of the partially melted porous layer
with viscous deformed skeleton and solid-liquid phase transition between a skeleton and melt.
It is shown, that porous melt saturated asthenosphere layers with connected pores cannot be
too thick. On the upper boundary of two phase layers there are the channels, on which magma
can move in horizontal direction on large distances.

Magma penetration in the continental crust occurs in case if in some crust points there are
some drainage conditions. From geological data, the intrusive invasion is a oscillation process
with different periods (series, rhythms, etc.). The drainage conditions are provided by the thick
crust waveguides, saturated by water (in the liquid, vapour or fluid phases). The water reduced
the magma melting temperature. That why there are intrusive processes in the crust, finishing
by the batholith and trapp formations and granite intrusions. The batholiths and similar intrusive
bodies fill former crust waveguides, processing the solid substance both inside and outside
waveguides. The crust waveguides play a role of “valves®, which let magma to go upward from
the asthenosphere in the crust. The geomechanical model of the crust waveguides is offered for
the description of these processes.
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CO3JAHUE MH®OPMAIIMOHHO-KOMITBIOTEPHOM CUCTEMBI
HEOPOIIOJIb30BAHUA POCCHUU

P.B.Kapnos, I'.A.Jlio6umoB (IJIABHUBIT Pockomuenpa, Mocksa, Poccus)

OpnHo# 13 TIaBHBIX 3a1a4 PockoMHepa SB/IeTCH CO3MAHNE CAUHOM PACTIPEaC/ICHHON MHAOPMATTUOHHOM
cuctemnl (MC) mempononbaoBanusi. Ee uemm: 1) HakomwicHne m 06GeceucHue COXPAHHOCTH M IOCTY A
TIOJIb30BATEJICH (IPABUTE/IFCTBEHHBIX ¥ PETMOHAIBHBIX PYKOBOSIIMX OPraHOB, HAY UHO-MCC/IENOBATENb-
CKHX y4YPEXICHUM, MPEIIPUATAN M OTACIBHBIX TPaXAdH) K Te0JOrMUYECKMM NaHHBIM, COOpAHHBIM B
pasaMuHbIX XpaHuaumax, GOHmAX M apxupax; 2) npeoOpasoBaHME HAKOIUIEHHOM B OyMAXXHON H
aHaoroBou hopMax mHGOpMAK (BKIOYAS JULICH3MPOBAHKE) B JIETKOAOCTYMHYO LdpoBYIO hopMy;
3) co3manme BCEOOBEMIIOMIEN TEJEKOMMYHUKAILMOHHOM CHCTEMBI, CBS3BIBAIOIIEHN CO3JaTelc M
TIOJIb30BATEIEN T€OMH(OPMALIUH.

Uepapxuuecku crpykrypuposannas MC Ha BepxHeM ypoBHE mpencrasieHa [ytaBasiM mHDOD-
MauMoOBHBIM KoMmbioTepHbiM HeHTpoM (UKID); Ha caemytommem — 11 peruoHaapHBIMHA #U S
cuenuamusupopadnseiMu UKL mo Mopckoit reosiormu, MOEBOM Treodu3mKe, TeoJOrHUecKOu
ChEMKE, MHHEPAJIBHBIM PECypcaM, Tuaporeoioruu u reodrosiornu. Hixe ciegyror UC: reonkomsr,
TCOJIOTMUCCKUE W TOPHBIC MPEANPHUATHS, NMPONYLEHTH M MOJb3oBarcian rcomHpopmanum. Bee
pETHOHATbHEBIE, CTICUMATU3UPOBaHHbIEe U [ 1aBHbI MKI1] cBA3aHbl TIOCPEACTBOM TEJICKOMMYHHKA-
IVOHHOM CETH W PeayM3yIloT eauHylo crpareruio pasbueimero paszsutua MC. K macrosmemy
BpEMEHH OUM(PPOBAHO HECKOJBKO COTEH JIMCTOB TEOJIOTMYECKMX M TOomorpapuueckux Kapr
WHTepecHHX permoHoB B M-6e 1:200 000; ocymiecTsiasieTcss MHBEHTApM3auuMsa WHOpMAaIuH,
HAKOIUTEHHOM B TIPEABILYINIE TOABl Ha GYMaXHBIX HOCHTE/IAX; MACIOPTA FEOAOTMUECKMX OTUETOB,
KagacTpel M I1acmopra MeCTOpO)KHeHI/Iﬁ M CXEMBl TeO0JIOTHYECKOM MN3YUCHHOCTA BBOJATCH B
pacopeneseHHBi 6aHk gaHHbX ¢ ucnoabzoaaneM IT'MC Arc/Info; saBepmeno opMupoBaHHE
LlenTpabHOrO 6aHKA re0I0ro-9KOHOMHYECKON nHMOpMalKyU no HeTH U rady. B HEro BKIIOUEHH!
nanabie o 7000 ob6bexTaM pOCCHUCKHMX He(TEra3OBBIX HPOBMHIMN; CO3NAIOTCH CTAHAAPTH
¢ poOBOrO MpPeACTABACHUS M MOIE/JU JAHHBIX MOMEBHX reodusmueckux marepuanos. Cozpan
Poccuiickuit Te3aypyc HayyHO-TeoJIOTM4ECKMX TEPMUHOB (CBHIIE 14 THIC. OIpEAETEHMI).

FORMATION OF A COMPUTER INFORMATION SYSTEM ON
SUBSURFACE USE IN RUSSIA

R.V.Karpov, G.A.Lioubimov (GLAVNIVC, Roscomnedra, Moscow, Russia)

The Roscomnedra has as one of its major responsibilities setting up a single distributed
information system (IS) on subsurface usage in Russia. Its main objectives are: (1) to preserve,
safeguard and make available to the customers (governmental and regional agencies, research
institutions, business enterprises, public in general) the geodata assembled in different data
holdings, funds and archives; (2) to convert accumulated in paper and analogue form the
information into easily accessible digital form; (3) to develop a comprehensive telecommunication
system to link all the providers and users of geoinformation.

The hierarchically structured IS comprises on the top level — Chief Information Computer
Centre (ICC) and on the second — 11 regional and 5 special-purpose ICC: Marine Geology,
Field Geophysics, Geomapping, Mineral Resources, Hydrogeology and Geology. Next IS are
territorial geological committees, geological and mining enterprises, producers and users of
geoinformation. All the regional, special-purpose and Chief ICC are interconnected through
telecommunication network and carry out the common strategy of further development of IS.
Up to now several hundred geological and topographic map sheets of the most interesting areas;
an inventory paper information, which were stored in recent years, is carried out registration
tables of geological investigation reports, registration charts of deposits and maps of extent of
geological surveillance are now loaded into distributed databank on the GIS Arc/ Info base; the
Central databank of geological and economical information on oil and gas is now completed. It
comprises data on more than 7000 subjects from Russian oil and gas provinces; standards and
data models for data digital representation of field and borehole geophysical studies are created.
A comprehensive Russian thesaurus of geoscientific terms (more than 14 thousand definitions)
has been compiled.
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VHTETPUPOBAHHBIN CUCTEMHBIN AHAJIN3 MHOTOYPOBHEBOI
HEOJHOPOJIHOM IrEONH®OPMALIU

0.JI.Kysueuos, E.H.Uepemucuna (BHUUreocucrem Pockomuenpa, Mocksa, Poccus)

[Mpu anaymse reouHdopManuu CiexyeT NPUHAMATH BO BHUMAHHMEC MHOIOYPOBHEBBIA XapakKTep
TEOJIOTHMUECKOM, TeOH3NUECKOI, TeOXMMIUECKON HH(POPMAITIH, TAHHbIE A2POOTOCHEMKH 1 KOCMH-
YeCKHUX HaOmromeHui. D10 TaAKXe CIEIyeT YUMTHIBATH IpH 00paboTKe M MHTEPIPETALMI TEONAHHBIX
HAa OCHOBE CHCTEMBI (DU3UKO-TEOTOTMUECKAX MOACICH, OTHOCSIIUXCS K PA3/IMYHBIM STaraM u ¢)azam
TIPOIECCA TeOIOTHUECKUX MCC/IETOBAHMIA,

UuTerpupoBaHBblii CUCTEMHBIA AHAJIW3 BKJIOYAET IMOCTAHOBKY TEOJIOTHUECKOM 3agaui, ee
MpeacTaBJeHue B BHAC paAa (DOPMAJIbHBEIX 3a0ay, WHTEMPUPOBAHHBIM AHAJIHA3 HEOXHOPOIHOM
uHdpoOpMauK, IIO3BONSIONINNA PEIINTh MAHHBIA psax (OpMaJBHBIX 3aMay, W HHTEPIPETALAIO
TIOJIYYEHHBIX PE3YJIbTaToOB. 31MeCh 0c060¢ BHUMAHUE JOJXKHO YACAATHCS OMUCAHMIO HCCACTY SMbBIX
06bEKTOB, B UACTHOCTH, ONpPEAeJeHHI0O (PAaKTOPOB, BHIOMpAEMBIX M3 Kaprorpaduueckoi 0asml
HAHHBIX, ¥ BHIOOPY COOTBETCTBYIOUIMX PACUETHHIX UMCICHHBIX MAPAMETPOB.

IIporpaMMHBIif KOMILIEKC MHTEIPMPOBAHHOIO dHAMM3a MHOIOYPOBHEBOM MH(DOPMALIMM BKJIOUAET
OPUTHHABLHBIC AJITOPUTMBI /IS OAHO- ¥ MHOTOMEPHOTO (hOPMAJTbHONO AHAIN3A AAHHBIX, TAKCOHOMMUH,
pacriozHaBanus 00pasos M yrnopsaaoueHus., VIHTepaKTMBHAS TEXHO/IOMUS, CO3AAHHAS HA ITOH OCHOBE,
npeoOpasyeT JaHHBIE B COOTBETCTBMH C PEMIAEMOM 3afauell M BLIOMpAET METON, HauOoIee MOaXOas-
M 119 ee perneHus. TeXHOMOMMd peaaus3yer CAenyiompe (QYHKIUH; BHIOOpD ¥ PENAKTHPOBAHUE
HCXONHBIX JAHHBIX] PACYET MHTEPIPETAIMOHHBIX NAPAMETPOB; ONpPEAeNEHHE THIA (POPMAIILHOIM
3a04ud U MPOBEPKA €€ COOTBETCTBHA MCXONHBIM TAHHBIM M MOAE/BHBIM TPEACTABICHUAM; BBHIOOD
ONITUMAJIPHOTO METONA PEIICHUS 3a0aYH; PCIICHUE 330aUM M MPEACTABICHUAE PE3YJIBTATOR.

Co3nanHass KOMIOBIOTEPHAS TEXHOJOTHS peajn30BaHa B reorpadmueckod MHOOPMAIMOHHON
cucreMe «MHTErpo» ¢ UCMOJIb30BAHUEM rpaduueckoro uarepdeica ¢ moap3osarenem. MaTeek-
TyaJbHOCTh MHTEpdeiica obecneunBaeTcsa 0asoit popmanbubix 3Hanuii. Murepdeic ocHoBan Ha
CHCTEME MEPAPXMYECKMX MEHIO, HO3BOISMIOIMX AEHCTBOBATh MPAKTUYCCKH B JIIO00M CHTyaIuH,
33JaHHOM T'E€0JIOTOM.

INTEGRATED SYSTEMS ANALYSIS OF THE MULTILEVEL
HETEROGENEOUS GEOINFORMATION

0O.L.Kuznetsov, Ye.N.Cheremisina (VNIIgeosystem, Roscomnedra, Moscow, Russia)

‘When analyzing geoinformation, one should take into consideration a multilevel character of geological,
geophysical, geochemical, aerial photography, and space survey data. This feature also is to be accounted
for when processing and interpreting geodata based on a system of physico-geological models relating
to different stages and phases of a geological exploration process.

The integrated systems analysis starts with setting a geological problem, its presentation as a series
of formal problems, integrated analysis of heterogenous information allowing to solve this series of
formal problems, and interpretation of results obtained. Here, a special attention should be given to
the description of objects under study, in particular, to determining factors taken from the cartographic
base and selecting corresponding computed digital characteristics.

The software complex of integrated analysis of the multilevel information includes original algorithms
for one- and multi-dimensional formal data analysis, taxonomy, pattern recognition and ordering. The
interactive technology created on its basis allows one to assess the quality of source data,transform these
data in accordance with a problem under solution, and select a solution method being optimum for this
specific problem. This technology assumes the following functions: selecting and editing of source data;
computing of additional interpretation characteristics; identifying a type of a formal problem and verifying
its compliance with the source data and model conceptions; selecting a method for solving a problem
being most optimum for source data; solving the problem and presenting the results.

The created computer technology is implemented in the INTEGRO geographical information
system controlled via a graphical interface. The intelligence of this interface is owed to the
installed knowledge base. The interface is based on the system of hierarchical menu allowing
to operate practically in any situation specified by a geologist.
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NHO®OPMAILIMOHHAS TEXHOJIOTHS PA3BEOKH YI'OJIBHBIX
MECTOPOKAEHUU

H.H.TTorpe6Hos, B.B.Tpouwesxko, T.B.Bynapuna (BHUI'PUyroms Pockomuenpa, Poctos-Ha-doHy, Poccus)

INponecc pasBenku yroJbHbIX MECTOPOXIEHWM PACCMOTPEH C CHCTEMHBIX TMO3WIIMIA; BBHIIEJEHbI
MHDOPMALMOHHBIC YPOBHHM M LMKJIBI OJAYYCHHS, AHAMN3a ¥ CHATE3a TEOIOTHYCCKMX NAHHBIX, HA
OCHOBAHMM YETO MIPEAIATACTCS MPUHIMIMAIBPHO HOBAs TEXHOJOTHMS YIPABJICHUS I'€0J0ropasBe-
AOYHBIM DpoHeccoM. PasBeka yrosbHbIX MECTOPOXACHMI MpPEACTaBASET COO0H IMMKIMUECKMIA
NPOLECC, XaPAKTEPH3YOMMUCS NMOCIEA0BATETbHBM YTOUHEHHEM M YITyOIEHUEM NIPEACTABACHUI
0 CTPYKType 00beKTa pa3BeAKU. PasBenouHbiil KOMILIEKC Ui KAXI0# CTaAuM Pa3BEIKH HOKCH
npenyCMaTPUBATh LUK/AMUYECKOE HENPEPHIBHOE MPOBEAcHAE paboT ¢ HAXEKHON 06PATHOM CBA3BIO,
obecnieunBaromeil CBOCBPEMECHHOE BKJIIOYUCHME TEX BUIOB HCCAENOBAHHI, KOTOPHIE MOTYT AATh
Tpebyembiii 5¢pekT B JAHHBIX YCJIOBHAX M OGECNEUUTH CBOEBPEMEHHYIO KOPPEKTHPOBKY CETH
HAOMIONEHMIT, BHAOB M 06HEMOB MCC/ICIOBAHNM.

OcdexkTHBHOCTD pasBeaKH MOBBHIMIAETCS 3a cueT Gosmee ry6oKoit M onepaTUBHOM 06paboTKu
HH(OPMAMK HA ABYX YPOBHAX — MO KaXXIOMY METOAY (YaCTHBHIE MONENN — aHAJIHM3) U BCEMY
KOMIUICKCY Te0/I0ropasBeOUHbIX METOAOB (KOMILUICKCHBIE MOpean — cuHTe3). Hag oOpaboTkm
uHGpOPMALMK HA NMEPBOM YPOBHE pa3paloTaH psj AMANIOTOBBHIX CHCTEM, MO3BOJISIOLIMX HCIIOJb-
30BATb ONBIT M MHTYHIHIO I'€0JIOTOB — ABTOMATU3MPOBAHHBIX pabounx Mecr reosora (APM).

APM mnpencrap/stioT co60# TEXHOIOMHYECKUAE KOMILIEKCH METOMMUECKHMX TIPUEMOB ¥ MPOrpaM-
MHOro obecneuenus cbopa, HakomieHus u o6paboTku uubopMaumu IS YIpaBJACHHS ITPOLLECCOM
Pa3BEAKA yronbHOro MectopoxacHud. CosgaHHBIE CHCTEMbI MO3BOJIAIOT PEATH30BATH COOp HH-
¢dopmanun — APM «CkBaxuHa», Hakomienue unpopmanun — APM «I'PII-Yuacrok», 0606-
wenne uadopmarnun — APM «Tabuipl», onepaTuBHOE MOAEMPOBAHKME TEOJIOTHUECKUX I1apa-
meTpoB — APM «Mopenuposanues, ctpykTypHoe kapruposanue — APM «Tuncomerpusi».

INFORMATIONAL TECHNOLOGY OF PROSPECTING COAL DEPOSITS

N.N.Pogrebnov, V.V.Troshchenko, T.V.Budarina (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

A process of prospecting coal deposits have been viewed from the system position, informational
levels and cycles of geological data retrieval, analysis and synthesis have been determined, on
this base a principal new technology of control of the process of geological prospecting being
offered. The prospecting of coal deposits represents a cyclic process characterised by successive
correction and deepening of the notion of the structure of an object of prospecting.

A prospecting complex for each prospecting stage must provide a cyclic continuous execution
of works with reliable feedback providing timely inclusion of the exploration methods that can
have required effect at given conditions, provide timely correction of observation network, types
and volumes of the explorations.

The effectiveness of the set of exploration methods increase by means of more deep and
operative information processing at two levels — by each of methods (partial models — analysis)
and whole compound of geological prospecting methods (complex models — synthesis).

For the processing of information at the first level there was developed an array of interactive
systems allowing to use the experience and intuition of the geologists — the automatised
workplaces (AWP).

AWP represent the technological complexes of methodical approaches and software for
information retrieval, processing and controlling the process of prospecting. The systems that
have been created allow to fulfill the information retrieval — AWP «Borehole», the information
accumulation — AWP «GPD-Claim», the information generalisation — AWP «Tables», the
operative simulation of geological parameters — AWP«Modelings», the structural mapping —
AWP «Gypsometry».
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HKCIIEPTHAA CUCTEMA <«SPRING» ITPOTHO3A M ITOUCKOB
MECTOPOZKJEHNU IBETHBIX 1N BJIATOPOIHBIX METAJIJIOB

VI.A.Ymxosa, B.B.Kysueuos, E.A.Jlebenesa (HUHUT'PU Pockomuenpa, Mocksa, Poccus)

SPRING (mporHo3Has MHTEILIEKTYAJIbHO-TpadruecKkas CACTeMa) AEMOHCTPUPYET HOBBIH YPOBEHB
pa3BUTUL DKCIEPTHRIX CHCTEM.

O6mas cxema geicrsus Texuonorud SPRING cocTouT u3 Tpex B3aMMOCBA3aHHBIX OJIOKOB —
HHGbOPMALTMOHHO-aHAJIUTHYECKOTO ¢ ucmosib3oBauneM I'VIC-texHonormil (BH3yaau3aluy MCXOTHOMN
HHGOPMAIINN) ; MHTE/UIEKTYaIbHO-TPaUUecKoro (IPHHATHS PelleHui) W MH(pOPMAaImUOHHOIO (BU-
3yanu3salyM pe3yabTaTtoB paborh cuctemsr). OcHOBOM A/1g paboTsl Beex Tpex 6J10koB sBaserca 6asa
3HAHMIA CHCTEMH, paspaboranuas Ha (akrorpadmueckoi u rpaduueckoil HHGOPMALMH IO 3TAJIO0H-
HBIM OOBEKTAM TOINO WJIM MHOTO PAHTda — B 3dBHCMMOCTH OT CTOSIIEM IIEPEN CHCTEMOM 3afauu.
OcHoBOM 6asbl 3HAHMI ABAAIOTCA OAHKHM OAHHBIX, (POPMUPYEMEBIE 10 JAHHBIM NApAMETPUUECKUX
MOZICJIEH MECTOPOXICHUM.

Pa6ora cucTeMbl HAUMHAETCS C MPEICTABJICHAS II0Jb30BATEM0 MH(OPMAIIMHA TI0 pacipenesic-
HUIO MPOrHO3HBIX PECYpPCOB, 3amacos, AOOBIUM W T.A. B H3yYaEMOM PaliOHE B IIPEAENAX DyIHBIX
payioHOB, TOJIEH, MECTOPOXIEHHH, PYAONPOSBICHUHA U T.A., YTO MO3BOJIET HAMETHTH ONTUMAJIb-
HBIC TUIOIAAA AJIS MPOTHO3a, TIOMCKOB U OLEHKH.

ITocse BHGOpa yuacTKa IOJB3OBATENb W CACTEMA BCTYNAIOT B JUANOT, MPUUEM JTOT PEXUM
IIpenycCMAaTPUBAET aHAJIHU3 M OLEHKY KAaK rpacdmueckoro, Tak u (pakTorpadpuueckoro MaTepuania.
BaxHelmuMu 34eCh SBJISIOTCS MHTEJUICKTYATBHBIE BO3SMOXHOCTH CACTEMBI: BRHIOMPAETCS CIELY-
OIIMHA BOIIPOC HA OCHOBAHWM AHAM3a NPEABIAYIINX OTBETOB; B CAydae XOCTATOYHOCTH uiadop-
MaLMM 10 OOBEKTY IS IPUHATHS PEMIEHUS ONpPOC MPEKpAIIaeTcs.

Patdora cucremn SPRING opmenTHpoBana Ha yeThipe TUNA 3aK/IOueHuit: 1 — omosHaHue
3JICMEHTOB PYAHOTO MJIM OKOJIOPYQHOTO MPOCTPAHCTBA, K KOTOPOMY CIEAYET OTHECTH OOBEKT
OLIEHKY; 2 — OXHAAEMHH (POPMALMOHHBIA THI OpyACHEHUS; 3 — MacmTal MpPOrHO3MpPyEMOro
OpYHCHCHHMS C MPHBEACHHUEM KOHKPETHHIX Lu(p IPOrHO3HbIX pecypcoB; 4 — yoaJeHHOCTb
00beKTa OLECHKH OT PYXHOIO TeJa.

Buayanuzamusa pe3yabTaToOB OCYIIECTBJIMICTCH HAa Tpaduueckoil OCHOBE € KOPPECKTHPOBKOW
VCXOMHBIX MOKA3aTCacH.

«SPRING» EXPERT SYSTEM FOR PROGNOSTIC SEARCH AND
ASSESSMENT OF ORE DEPOSITS

I.A.Tchijova, V.V .Kuznetsov, Ye.A.Lebedeva (TsNIGRI, Roscomnedra, Moscow, Russia)

SPRING (System Prognostic Intellectual Graphical) is the first one of the new generation of
expert systems (intellectual-graphical).

Tne general arrangement of SPRING technology consists of three correlating blocks such as
information-analytic using GIS-technology (visualisation of basic information); intellectual-
graphical (arriving at the decision) and informative (the system’s work visualisation results).
The foundation of these three blocks is a knowledge base made on factographical and graphical
information by reference objects of one or another range in accordance with problem facing the
system. The heart of the knowledge base is data bank formed on the statistical parametric
models of deposits.

System’s work begins with presentation of information about distribution of prognostic
resources, reserves in region under study within the ore districts, fields, deposits to the user,
which allows to plan proper areas for prognostic searches and assessment.

Upon the area is chosen, user and system come into the dialogue and this mode makes possible
analysis and estimation of both factographical and graphical material. The most important in this
stage is the intellectual possibility of system: it chooses the next question based on analysis of
previous answers. Interrogatory will be stopped in case the system has enough information about
the area for arriving at the decision.

SPRING's work is aimed at four types of conclusions such as: 1 — identification of elements of ore
or near-ore space to which we should attribute the object of assessment; 2 — expected type of deposit;
3 — size of prognostic deposit with specific data on prognostic resources; 4 — distance of the object
from orebody.

The results are presented in graphical forms. There is a possibility of correction of starting
indexes as prognostic system recommends.
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®UIO0COPUI B PA3BUTUHU YTOJILHOM TEOJIOTUU

T.A. Ary6auy (BHUTPHyroab Pockomueapa, Poctos-na-Iony, Poccus)

YronpHas reonorms HPUHAMIEKHT K YMCIY HAyK, HE YHOCTAMBAOOIMX (DUIOCOGHI0 CBOUM
BHUMAHUEM. B HapylIeHue TPANULMKM NPEANPUHATH IUArH, BJAEKYIIME 3a COOOH NPEogoJieHUe
91O OoTuyXaeHHOCTH. [Ipy M3yUYEHUN CKOIUICHUN YIVIEH ¥ BMEIIAIOMNX OTJIOXEHUH IOCAEA0Ba~
TEJPHO PEajn30BAIOCh METONOJIOTMYECKH XXECTKOe TpeOOBaHWE CTPOrOro pasrPAHWYCHHUS B
OKPYXamoulei HAaC HeHCTBUTEPHOCTH €CTECTBEHHBIX M MCKYCCTBEHHBIX OOBEKTOB.

YueT rHoCceoIOTHUecKinX KPUTePHeB UAeHTU(DHKAIMKM TAKMX O0bEKTOB MMO3BOJIMJI OCO3HATH [BA
MOJIOXKEHHUSI, MMCIOIIMX BA’XXHOC TEOPETHUECKOE 3HAUCHHUE,

1. YroapHble IACTH B TPAAWIMOHHOM NMOHMMAHMM CONCPXAHWS STOTO IIOHATH, BOCIIPHHIH-
MAaBIINeECd PaHee KaK €CTECTBEHHBIE T'€0JOTHYECKUE TEId M COOTBETCTBEHHO PACCMATPUBABIIUECH
B KauecTBe OOBEKTOB M3YUEHHS C (DYHAAMEHTAJbHBIX MO3MIHMN (T.e. C LEAbI0 yrayOieHus u
NMPUYMHOXEHUSA 3HAHUA 00 MX CTPYKType, popMe, YCIOBHAX, MEXAHM3ME M 3aKOHOMEDPHOCTSIX
copMupoBanus),, Ha CAMOM JIE/IE ECTECTBEHHRIME HE SBATIOTCS. OTCIONA CIEAYET, UTO PE3YJITATHL
WCCJENOBAHUI, TIOJYyUEHHBIE B NPOILIOM HA MATECPHAJIC YTOABHBIX MJACTOB B TPAAMLMOHHOM
3HAUEHUHM STOrO TEPMHUHA U MPETEHAYINEe HA (yHIAMEHTAIbHOCTb, HE MOTYT PACCMATpPUBATHCI
KakK JIOCTOBEPHBIE BO BCEX OTHOWICHUSX ¥ NMOAJIEXAT PEBU3UMU.

2. ITockosIbKY TEOIOTHYECKHE TENA, caaranmue opMaluy, IMEIOT pa3MEpHI, HE TO3BOJIAIONIME
0003peTh UX B CBOMCTBEHHBIX MM IPAHMIAX, BO3HMUKAET HEOOXOAMMOCTb PACCMATPUBATH UX KaK
00beKTHI, He HaOonaeMbie B CBOEH nesnocTHocTd. OTCIOfa CACAYET, YTO BHIACJICHHE ECTECTBCH-
HBIX T€OJOrMYECKUX TEJ, MPUHUMAOIMX Yy4YacTHe B 00pa30BaHNK CKOIIEHUN yIyiel, 1 (opM ux
CTPYKTYPHBIX B3aMMOOTHOLIEHUH APYT C APYTOM MPEACTABISET cO00i 3a1auy TEOPETHUECKYIO, a
HE SMIHMPHYECKYIO.

Yxa3aHHbIH NOAXOX MO3BOIHI TEOPETHUECKM 060CHOBATh COBOKYIHOCTD HMOHSTHIA, 00ECIIeUB-
KX TOCTPOEHHE MOAEIM CEAMMEHTALMOHHOM CTPYKTY Dbl CKOILIEHHS yIJIeH, IPETEHAYIOMWIEH ObITh
YHUBEPCATBHOM.

PHILOSOPHY IN COAL GEOLOGY DEVELOPMENT

T.A.Yagoubiantz (VNIGRIugol, Roscomnedra, Rostov-na-Donu, Russia)

Coal geology is one of scientific fields which do not vouchsafe philosophy its attention. As
opposed to this tradition, certain steps have been made to overcome this separation. When
studying coal accumulations and enclosing rocks, methodologically stringent requirement of
sharp distinction between natural and artificial objects in surrounding reality was applied
consistently.

Consideration of gnoseological criteria of identification of such objects enabled us to recognize
two scientifically important principles.

1. Though coal seams have been traditionally considered as natural geological bodies and,
consequently, have been studied from fundamental positions (i.e. deepen and to multiply the
knowledge of their structure, shape, conditions, mechanisms and regularities of formation),
actually they are not natural formations. Evidently, the results based on the studies of coal
seams in traditional understanding and claiming to be fundamental, cannot be accepted as
reliable in all respects and should be revised.

2. As the geological bodies which constitute coal-bearing formations have dimensions that
cannot be observed in their inherent borders should be considered as objects unobservable in
their entity. Hence, recognition of natural geological bodies constituting coal accumilations and
of their structural interrelation is a theoretical rather than empirical problem.

The above approach resulted in theoretical justification of the body of knowledge which has
provided for apparently universal simulation of sedimentary structure of coal accumulation.
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QJIEKTPOHHAS{ I'EOJIOTHMYECKAY KAPTA MACIOTABA 1:1 000 000
(FOCTEOJIKAPTA-1000) — HOBBIN 3TAII B TEQJIOTUYECKOM U3YYEHUHN
TEPPUTOPUU POCCHUU

A.®.Mopozos, A.Q.Kapnysos (PockomHenpa, Mocksa, Poccus), T.JI.Youna (3apybexreonorud Pockomuenpa, Mockea, Poccus),
A.JO.Eropos (Aaporeonorus Pockomuenpa, Mocksa, Poccus), A.A.Hopukos (Peonentp-TYIC Pockomuenpa, Mocksa, Pocchs)

Tocreonxapra-1000 gBag9€TCS OCHOBHBIM JOKYMEHTOM IS TIPUHSTMY YIIPARJIEHYECKMX M MHBECTMIMOHHBIX PetieHuii B
chepe HEAPONONB3OBAHMS. B KaueCTBE MMIOTHOTO NMPOEKTA MPOrpaMMbl «DJNEKTPOHHAS TE0JOrMueckas kapra Poccuu
macmtaga 1:1 000 000» sei6panst mctsr N-(53),54 (Huxonaesck-na-Amype) u Q-(56),57 (Cpepmexosnnimek). B maker
MATePHAJIOB K KaXJOMYy M3 3THX JIMCTOB BXOAAT CJIEAYIOIME KapThl: [OUETBEPTUUHbIX M UYETBEPTUUYHbIX OTJIOXKEHMI,
TIOJIE3HBIX MCKOITAEMBIX U reomop(bonomquKaﬂ, NOoJAEP>KUBAEMbBIE KapTO]‘/'l ¢awmqecxoro marepuasa 1 68.33M14 JIAHHBbIX.

Onextponnas Tocreosikapra-1000 Bemonneda B TUC ARCINFO, MAPINFO, WINGIS; odopmienue, 3anuch u
tupaxupoeauve na CD-puckax nposesieHo B Texosmornu WINGIS. Texnonorus Bkmouajia BBOA Kaprorpadpuueckoro
MaTepuana ¢ pasfUBKOI HA TeMaTHUeCKMe CJIOM, Npeofpa3oBaHME PACTPOBBIX M300PAXKEHMIT B BEKTOpHBII ¢bopmart,
PENaKTUPOBAHME KOHTYPOB OOBEKTOB € MX MAEHTU(MKAUMEN M TPUCBOEHMEM aTpPUOYTOB, BBEAEHME NAHHBIX U3 6as,
cosnauue GuGnmorexu kaprorpaduueckux CMMBOJIOB, TOTIOJOTHUYECKYK) YBSISKY IIPOCTPAHCTBEHHBIX 0OBEKTOB BCEX CJIOEB
¥ JIEreHJi, KOMIOHOBKY, MAKETUPOBAHUE M BHIBOZ HA TBEPAYIO KOMMIO OPUIMHAJI-MAKETA BCEro nakera ['OCreosKapThl.

COMPUTER GEOLOGICAL MAP OF 1:1,000,000 SCALE (STATEGEOLMAP-1,000):A
NEW STAGE IN GEOLOGICAL STUDY OF RUSSIA

A.F.Morozov, A.F.Karpuzov (Roscomnedra, Moscow, Russia), G.L.Chochia (Zarubezhgeologia, Roscomnedra, Moscow, Russia),
A.Yu.Egorov (Aerogeologia, Roscomnedra, Moscow, Russia), A.A.Novikov (Geocenter GIS, Roscomnedra, Moscow, Russia)

Stategeolmap-1,000 is an essential decision-making tool for managers and investors in petroleum and mining projects.
Sheets N-(53),54 (Nikolaevsk-na-Amure) and Q-(56),57 (Srednekolymsk) have been chosen as a pilot project of the
State Programm «Computer Geological Map of Russia at a scale 1:1,000,000». The set of data for each sheet consists of
geological map of Prequaternary sediments, Quatenary sediments map, Geomorphological and Mineral deposits maps which
are supported with location map and data bases.

Stategeolmap-1,000 has been created in GIS ARCINFO, MAPINFO, WINGIS; formatting, recording and copying on
compact disks has been carried out in WINGIS.The technological process included the following: input of map data,
itemized by thematic layers, transformation of raster image into vector format, editing of object contours with its identification
and allocation of attributes,data loading and importing from data base, compilation of map symbol «library», topological
correlation of all layers and legends,preparing layout and output to hard-copy of the whole package.

CTATUCTHUYECKHME METOJbI AHAJIU3A KPYITHOMACHITABHbBIX
I'EOJIOTMYECKMX KAPT IJI BBISIBJIEHUY 3AKOHOMEPHOCTEMN
PASMEIIEHNY MECTOPOXJIEHUU

E.B.Hosnps (IHUTPU Pockomuenpa, Mocksa, Poccus)

IIpo6nembl, CBS3aHHBIE ¢ AHANM30M BEKTOPHBIX TEONOTMYECKMX KAPT AJIsl MPOTHO3d, TIOMCKOB M METAJUIOTEHM4ECKOro
PalioHMPOBAHUS, MOTYT ObITh PAa3PELIEHbl CPEACTBAMM reOMH(OPMALMOHHBIX CMCTEM (B PaMKax AYTrO-y3JI0OBO TOMOJOrMM
¥ Teopuu rpadboB), UTO MOIBOJSET JOMOIHUT KAUECTBEHHBIE M SBPUCTUUECKME OLEHKM KOJHHYECTBEHHDIMH. Conepaxa-
1adacsl Ha reoJIOTMUYeCKMX KapTax KauveCTBEHHas ym(bopmauvm NPEACTABIIETCAa B BUAE CJIOEB TOYEYHbLIX, CETEBbLIX U
TIOJIMTOHAJIbHBIX 0OBEKTOB. Pacnpepenenve 3HaueHUi HEMPEPDbIBHBIX nepeMenHbIx (pesabeda, doroTona, duUsMueckrx
nosieit) 3amaercst pacTpamMu. 3aKOHOMEPHOCTM DA3MELIEHUS MECTOPOXKAEHMEl BLISBJISIOTCH NpU aHAIMU3E M3YYEHHOCTH
KOHKPETHOr0 padOHA, OLIEHKE OCTOBEPHOCTH M KAUECTBA FE0/IOMMYECKMX KAPT, OKOHTYPHMBAHUM DYAHBIX OOBEKTOE, OMpe-
DEJIEHMH PAaBHOMEPHOCTH M TLUIOTHOCTH PACMPEAEICHMS] TOUEK PYAHOM MHMHEPAIM3ALMH, PACUETE UIOUIAHBIX BEPOITHO-
CTeN CBASM MX C 3apPAHEE ONPENENICHHBIMM CTPYKTYPAMU M Tesamu. VICXOAHBIMM MATEPMAJaMM OPU 3TOM CJIyKAT
KPyMHOMAcmTafHbIe Te0NOrMYeckue U Tonorpaduueckie Kaprol, adpodOTOCHUMKM, KapThl (HAKTUUECKOrO MaTepHana,
Te0JI0r0-9KOHOMMUECKUE TIAPAMETPbI STANIOHHBIX 00bEKTOB (MECTOPOXKIEHUIT M PYIOTIPOSBICHMEL) .

IIpoCTpaHCTBEHHbIE 3AKOHOMEPHOCTU DYAOJOKAIU3ALMN M TEOJOTHUECKHME TPENCTABIEHMS YYMTBIBAKTCS PA3HBIMU
CUEHAPHUSMM PELUEHMd 3a7auv MNPOTHO3UPOBAHMS. OKOHYATENbHBIE DPEIICHMS NP OTOM TMPUHUMAIOTCS HA OCHOBE
CTATUCTHYECKMX KPHUTEPHEB C 3a[aHHBIM YPOBHEM 3HAUMMOCTH. IloJTyueHHbIE PE3yJNbTAThI MCHOJL3YKOTCH IS DUEHKM
CTEIEHHN NEPCINEKTHUBHOCTH Ie0JIOTMYECKH OHOTHUITHbIX rmoma;xeﬁ.

STATISTICAL METHODS OF ANALYSIS OF LARGE-SCALE GEOLOGICAL MAPS
FOR REVEALING REGULARITIES OF DEPOSITS LOCALIZATION
E.V.Nozdrya (TsNIGRI, Roscomnedra, Moscow, Russia)

The problems, related to the analysis of geological maps for the forecast, prospecting and metallogenic zonation can be
solved by means of geoinformation systems (using arc-node topology and graph theory), that permits to add quantitative
valuations to qualitative and heuristic ones. The qualitative information present on geological maps is represented as layers
of dots, networks and polygons. The distribution of continuous variables (altitudes, phototone, physical fields) is set by
rasters and grids.

The regularities of deposits localisation are revealed during the analysis of investigation degree of particular region,
valuation of reliability and quality of geological maps, deposits outlining, determination of uniformity and density of
distribution of ore mineralization points, calculation of probabilities of their spatial relations with preset structures and
bodies. The initial materials are: large-scale geological and topographical maps, images, maps of an actual material,
morphological and economic parameters of reference objects (deposits and ore occurences).

Spatial relations and the geological representations are taken into account by the different scenarios of solution of
forecasting problem. The final decisions are thus accepted on the basis of statistical criteria with given significance level.
The results are used for valuation of a degree of pomise for areas of the same geological type.
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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 took 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-standing 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 [GC-XXX by the geologists involved in
Roscomnedra affiliated organizations, in two special issues of «Otechestvennaya
Geologiya» so as to provide the availability of these materials for the general
geological community.

The scientific programme of the Session proposed by the IGC-XXX Organizing
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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