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NMPUKNAOHAA METAJIJIOTEHUA

B.C.lkod3uHckuli (MHcmumym eeornoeauu anmasa
u br1azopodHbix memarnnoe CO PAH, Slkymck)

NPUPOAA YHUKANBbHbIX OCOBEHHOCTEN
COCTABA U PACINMPOCTPAHEHUA
KUMBEPJINTOB

MNokaszaHo, 4TO BCe YyHMKamnbHble OCOBEHHOCTU
KumGepnmToB oOycrnoBrneHbl (hOPMUPOBaHNEM UX
13 MocnegHMX OCTaTOYHbIX pacninaBoB MarMaTuye-
ckoro okeaHa. C 3TuM cBsA3aHbl Ux obpasoBaHue
NPeMMyLLEeCTBEHHO B aHepo3oe Ha OPeBHUX
nnatgopmax, 6GoraTtctBo  pacnnaBoduibHbIMM
KOMMOHEHTaMN U OTHOCUTENbHO HebomnbLion pas-
Mep Ten. HeBbicokas nepBuyHas Temnepatypa
Marm crnocobctBoBana WX [OeKOMMPECCUOHHOMY
3aTBepaeBaHuio Ha ManorfnybuHHON cTagun Noab-
ema, B3pbIBY MX NOA BIIUSSHUEM 3aKOHCEPBUPOBaH-
HOro BbICOKOrO BHYTPEHHEro [AaBfieHUs ra30BOW
dasbl 1 GopMMpoBaHUO TPYOOK M PasnUUHbIX
Opekymnii.

Knoyesble criosa: npoucxoxgeHve kumbepnuros,
MarmMaTuyecKMn oOkKeaH, [OEeKOMMPECCUOHHOe 3a-
TBEepAeBaHue.

A.N.YepHbix (®I'YI « CHANTTUMC»)

OCOBEHHOCTHW PACMNPEAENEHNA

N NEPCNEKTUBbI OCBOEHUA 30J10TOINO
OPYAEHEHMA BOCTOYHO-TAHHYOIJIbCKOIo
PAMOHA, PECNYBJIMKA ThIBA

Ha ocHOoBe CUCTEMHOro aHanmsa MMeLMXCs reo-
nornyecknx, reon3nyecknx, reoOXMMn4eckmx, me-
TannoreHM4yecknx onybnukoBaHHbIX, POHOOBbLIX M
BHOBb MOSTyYEHHbIX AaHHbIX 0BGOCHOBaHbI Nepcnek-
TMBbl BOCTOYHO-TaHHYONbLCKOrO >Keneso-mMmeaHo-
3010TOPYAHOIO paroHa Ha >XUIbHO-MPOXMUITKOBOE
30510TO-CyNbMuaHO-KBapLeBoe opyaeHeHue. [lo-
Ka3aHbl 0COOEHHOCTWN CTPOEHMUS N 305TIOTOHOCHOCTM
OBYX MpPOrHO3npyemMbiX 30M0TOPYAHbLIX Y3M0B —
HecneHckoro n 3Anerect-Mexerelickoro. B npege-
nax [lecneHckoro y3na Ha OAHOMMEHHOWN nnowaam
BblAeNeHbl UHTepBarbl MOLWHOCTbO OT 1 0O 23 M
CO cpegHuMm cogepxaHmem Au ot 0,5 0o 29 r/t u
npegnonaraeMbiMy MPOrHO3HbIMU pecypcamMu Ka-
Teropun P, Ha ypoBHe 60 T. PaccmoTpeHbl nep-
CMEKTUBLI MOAOBGHOIO XWUIbHO-MPOXMITKOBOrO 30510-
TO-CynbMUAHO-KBAPLEBOr0  OpyAeHeHus Yprau-
NbIFCKOW NnoLaan.

Knroyeesbie crioga: 30n0TO-CynbunaHO-KBapLLEBOE
opyaeHeHue, BocToyHo-TaHHYyoNbCKMI pamnoH, 30-
noTo, NOUCKOBbIE paboThl.

B.E.KyHayposa (Hay4Ho-uccnedogsamernsckuli
eeomexHornoauyeckul yeHmp BO PAH)

APPLIED METALLOGENY

V.S. Shkodzinskiy

GENESIS OF KIMBERLITE COMPOSITION
AND PLACEING PECUALIARITY

Shown that all pecualiarity of kimberlite are result of
their origin from last residual melt of magma ocean.
That is cause of their origin during last 500 millions
years on ancient platforms, of high contents H,O,
CO, and of small size of pipes. Small initial tem-
perature is cause of magma decompression solidi-
fication during ascent, of their explosion under high
inner gas pressure and of origin of pipes and brec-
cias.

Key words: kimberlite genesis, magma ocean, de-
compression solidification.

A.l.Chernykh

FEATURES OF DISTRIBUTION AND PROSPECT
OF DEVELOPMENT OF GOLD ORE DEPOSIT
OF THE EAST TANNUOLA AREA, REPUBLIC
TYVA

System analysis of available geological, geophysi-
cal, geochemical, metallogenic data from research
literature and geological information funds together
with recent author data justified predicted vein-
veinlet gold-sulphide-quartz mineralization in the
Tannuola iron-copper-gold area. The paper pro-
vides the structure features and gold content of two
gold ore clusters — Despenskiy and Elegest-
Mezhegeiskiy. The intervals from 1 to 23 m have
been allocated within the Despenskiy cluster in the
similarly named area, containing 0,5 to 29 g/t of
gold and prognostic resources P, of 60 t. Prospects
of similar vein gold-quartz-sulfide mineralization
Urgaylygskoy area are considered.

Key words: gold-sulphide-quartz ore deposits,
Eastern Tannu-Ola area, gold, prospecting.

V.Ye.Kungurova



K BOMPOCY O POCCbINMHOWU
30JI0OTOHOCHOCTU NPUBPEXXHO-MOPCKOM
30HbI IOro-3ANAOHON KAMYATKU

CoBpeMeHHble  MPUOPEXHO-MOPCKME  30MTOTOHOC-
Hble poccbinu KOro-3anagHon Kamuatkm obpaso-
Banucb 3a CYeT nepemMbiBa 30M0TOHOCHBLIX OTMO-
XEHUIN (MPOMEXYTOYHbIE KOMMEKTOpbl) B npeaenax
3anagHo-Kamuatckoro npornba, BO3HUKLIMX, B
CBOI oYepenb, B pesynbTate nepembiBa anmoBu-
anbHbIX 30MTOTOHOCHbBIX POCChINEN OMMXHEro CHo-
ca. lNocnegHue copmupoBanuck Npu nepemMeLle-
HAW LEHHbIX KOMMOHEHTOB W3 paspyLlalroLmxcs
KOPEHHbIX UCTOYHWMKOB, PAaCMONOXEeHHbIX B npeae-
nax Kamuyatckoro cpeamHHoro maccuea. [posegeH
aHanma3 pocceineobpasyowmx opmauni pyaHbIxX
MECTOPOXAEHUA U NPOABMNEHUI, OonpeaerneHbl Ux
pyLoHO-(hOpMaLMOHHbIE TUMbI, COMOCTaBMEHbI OC-
HOBHblE XapaKTEPUCTMKM 305I0Ta Ha NyTu ero
TPaHCMOPTUPOBKN OT KOPEHHBLIX WMCTOYHWUKOB A0
NpUBPEXHO-MOPCKMX POCCHINEN.

Knrouesbie criosa: poccbineobpasyowmne gopma-
uun, pyaHo-chopMaUMOHHbIE TUMbl, MPOMEXYTOY-
Hble KOMMNEKTOpbl, MPUOPEXHO-MOPCKME POCCHIMM
30/10Ta, 9NEMEHTbI-NMPUMECH.

METOObl U METOAOAUKU NMPOIHO3A,
NMOUCKOB, OLIEHKW U PA3BE[IKU
MECTOPOXAEHUUN

A.H. fOpuyee (Tomckul eocydapcmeeHHbIl yHU-
eepcumem)

AKLUECCOPHBbIE WUNMAHENUAbI

KAK MHCTPYMEHT PEKOHCTPYKLIUU
TEPMOOUHAMUWYECKUX NAPAMETPOB
KPUCTANIU3ALUNA

HakonneHHbln MaTepmnan no MvHepanormm akuec-
COPHbIX U PYAHbIX LUMMHENWOOB MOKasblBaeT, YTO
UX COCTaB XOPOLLO KOppenupyeTt ¢ COCTaBOM BMe-
LaLLMX Nopoa 1 B NpoLecce 3BONILUUN U3MEHS-
eTcsa nof BO3OeNCTBUEM MHOIOYUCIIEHHBLIX TEPMO-
ANHaMNYeckux akTopoB, rMaBHble U3 KOTOpbIX T,
P, fO, u cocTtaB cuctembl. icxoaa M3 ocobeHHo-
CTen coctaBa wnmHennaoB nnn nx napareHesmcos
C CUNUKaATHbIMM MUHepanamMu, npeanpuHAaTa no-
nbiTKa OLEHUTb 3TU napameTpsbl. MNpuBeneHsl nNpu-
Mepbl X NPaKTU4eCKOM aganTtauum.

Knrouesnie crioga: ynbtpamaduTbl, MacuThbl, WNN-
Henuabl, XMMU3M, TEPMOAMHAMUYECKUE MapameT-
pbl, re0TePMOMETPSI.

CTPOEHUE PYQHbIX MECTOPOXOEHUA

J1.B.Kynewesuy (Ul KapHL PAH), B.M. Tbimbix
(OO0 «OHezo-3010mo») A.A.KomnaH4eHKO
(MemplY)

REVISITING THE PLACER GOLD
MINERALIZATION OF COASTAL-MARINE ZONE
OF KAMCHATKA SOUTHWEST

Current coastal-marine gold-bearing placers of
Kamchatka Southwest were formed by gold depos-
its rewashing (intermediate headers) within West-
Kamchatka downwarping. These deposits ap-
peared due to rewashing of alluvial gold placers of
the nearest removal. Such places were formed by
moving of valuable components from collapsing ore
bodies located within Kamchatka Sredinny massif.
The analysis of placer-forming formations of ore
deposits and occurrences was made, their ore-
mineragenic types were determined; the compari-
son of the main gold characteristics during trans-
portation from ore bodies to coastal-marine placers
was done.

Key words: placer-forming formations, ore-
mineragenic types, intermediate headers, coastal-
marine gold placers, impurity elements.

EXPLORATION: TECHNIQUES
AND METHODS

A.N.Yurichev

ACCESSORY SPINELIDES AS A TOOL
FOR RECONSTRUCTION OF THERMODYNAMIC
PARAMETERS OF CRYSTALLIZATION

Accumulated material on mineralogy of accessory
and ore spinels shows that their composition well
correlates with the composition of the host rocks
and undergoes changes during evolution under the
influence of numerous thermodynamic factors,
chief among them T, P, fO2 and composition of
system. Based on features of composition of
spinelides or their parageneses with silicate miner-
als, an attempt was made to evaluate these inten-
sive parameters. Examples of their practical adap-
tation are shown.

Key words: ultramafics, mafics, spinelides, chemis-
try, termodynamical parameters, geothermomet-
rics.

ANATOMY OF ORE DEPOSITS

L.V.Kuleshevich, V.M.Tytyk, A.A.Kompanchenko



Au-S-As MUHEPAINTU3ALUA
MECTOPOXOEHUA HOBbIE NECKU
B NOKEMBPUWU KAPEJTNA

Au-S-As-MUHepanunsaumsi HeGombLIOro MecTOpPOX-
aernst Hoeble lMeckn (Au 2,59 r/T) B gokemb6pui-
ckmx oTnoxeHusax KOxHon Kapenun npeacraeneHa
apceHoNUpUTOM, NENNUHIMTOM, 3onotom (~7%
Ag), pexe cynbduaamu xenesa, Meam u akuec-
COpHbIMM MUHEpanamm — raneHUToOM, MarbOOHU-
TOM, BUCMYyTOM, weenutom. OHa oTnoxunacb B
30He pedhopmaumm n rpaHatoBoro 6nacresa Ha
perpecc1BHON cTagmMm MmetTamopdumama npu Temne-
patype 500-360°C. CHuxeHue Temneparypbl CO-
NpPOBOXAanoCb 3aMeLleHNEM MENMMHIMTa apceHo-
NMPMTOM W BblAENEHNEM 30J510Ta, CHayvarna TOHKO-
AVCMEePCHOro Ha rpaHuue ¢ NEeSIMHIMTOM, a 3aTem
bonee kpynHoro. lNpsamas koppensums As n Au
no3BonsieT paccMmarpuBaTb apPCEHOMUPUT KaK WH-
AVKaTop 30M0TOPYAHOW MUHEpPanM3aLmu.
Knrouesbie crioga: 30N0TO, apCEHOMNUPUT, 3eNneHo-
KaMeHHbIN nosc, gokembpun, Kapenus.

C.A.l'pueopos (OO0 «Xyxup SHmepripalia»)

30JIOTOHOCHbIE METACOMATUTbI
LIEHTPAJIbHOU KOJ1bIMbI, UX MOTEHLUWUAN
N NEPCMNEKTUBbI OCBOEHUA

YHuKanbHble KONbIMCKME poccbinu obpasosBanucb
npv geHygaumm 30M0TOHOCHOro cyberpara, cdop-
MWPOBAHHOIO Haz MOroroM KpoBNew KonbLiEeBOW
pyoHo-marmaTtudeckon cuctembl (PMC) Ha yuacT-
Kax Bpe3oB OONvH. HeapoampoBaHHble KOpPEHHble
WCTOYHMKN pacnonoXxeHbl B GopTax AOMWMH M noja
Bogopasgenamu. B npepgenax cybctpaTta pyagHble
Tena MMelT KpyToe u cybropmsoHTanbHoe nomno-
XeHue B rpaHuuax nokanbHelx PMC B cocTtaBe pe-
rMOHanbHOM KOHCTpyKuuu. Pyaa npeactasneHa
KBapL-cepuunToBbIMM MeTacoMmaTutaMmn ¢ KeapLe-
BbIMU MPOXUITKAMU U CynbdUOHOW BKparsieHHo-
CTbiO, cogepxawimmm B cpegHem 1-3 r/T nerkoobo-
ratumoro 3onoTa. [lporHosHble pecypcbl 3oMoTa
mMoryT gocturate n-1000 T B yCrnoBusiX pasBUTON
TPaHCMOPTHON M 3HEepreTUYecKon MHAPACTPYKTY-
pbl.

Knrouesnie crnosa: Konbima, 3010TO, MeTacomaTu-
Tbl, pygHO-Marmatuyeckass cCMcTema, MpOrHo3Hble
pecypchbl.

I.C.AHucumosa (OIF6YH UFABM CO PAH),
E.[1.Cokonoe (IF'YITTI PC (A) «5lkymckaeonoausi»)

MECTOPOXAEHUE BOJOPOHO - I-!OBbII7I
30JIOTOPYOHbIN OB BEKT HOXKHOU AKYTUN

BnepBble onucbiBaeTcs pyaHas MuHepanusauus,
NOCNYXMBLUA WMCTOYHUKOM AN POCCHLINMHOMO Me-
cTopoxaeHusa boaopoHo. B xoae nonckoBbIX paboT
yCTaHOBIEHbl TPU pyAdHble 30HblI C BbICOKOW 30110~
TOHOCHOCTbIO. Bnepsble MpuBOAATCA AaHHbIe MO

PRECAMBRIAN Au-S-As MINERALIZATION
OF THE NOVYE PESKI DEPOSIT, KARELIA

The Au-S-As-mineralization of the small Novye
Peski (Au 2,59 g/t) in Precambrian rocks of south-
ern Karelia is represented by arsenopyrite,
loellingite, gold (~7% Ag) and lesser iron and cop-
per sulphides and accessory minerals such as ga-
lena, maldonite, bismuth and scheelite. It was de-
posited in a deformation and garnet blastesis zone
at the regressive stage of metamorphism at a tem-
perature of 500-360°C. A decrease in temperature
was accompanied by the replacement of loellingite
by arsenopyrite and the release of gold, first finely
dispersed gold at the boundary with loellingite and
then coarser gold. Au and As are directly correlat-
ed, arsenopyrite is considered as an indicator of
gold mineralization.

Key words: gold, arsenopyrite, greenstone belt,
Precambrian, Karelia.

S.A.Grigorov

GOLD-BEARING METASOMATITES
OF CENTRAL KOLYMA, THEIR POTENTIAL
AND DEVELOPMENT PROSPECTS

Unigue Kolyma scatterings are created at a denu-
dation of the gold-bearing substratum created over
a flat roof of the ring ore and magmatic system
(RMS) on cutting of valleys sides. Not eroded ore
bodies are located in boards of valleys and under
watersheds. Within a substratum the ore bodies are
located steeply and subhorizontaly in the borders of
local RMS as a part of a regional design (structure).
Ore represents quartz-sericitic metasomatites with
a quartz veining and the sulphidic dissemination,
containing on the average 1-3 gr/t of easy-milling
gold. The prospective resources of gold can reach
n-1000 of tons in the conditions of the developed
transport and electric power infrastructure.

Key words: Kolyma, gold, metasomatites, ore and
magmatic system, prospective resources.

G.S.Anisimova, E.P.Sokolov

BODORONO DEPOSIT — A NEW GOLD TARGET
OF SOUTHERN YAKUTIA

Ore mineralization which was the source for Bodo-
rono placer deposit is described for the first time.
Exploration activities allowed to define three high-
grade gold zones. Data on texture/structure, miner-
alogical and geochemical ore properties, gold ty-



TEKCTYPHO-CTPYKTYPHBIM,  MUHEPaNOroreoxnmMmye-
CKMM OCOBEHHOCTSIM pyAd, TUNOMOopgu3My 3o51oTa.
MpegnonaraeTcst NOIMXPOHHOCTb U MOJNIUrEHHOCTb
KOPEHHOro 30J10TOro OpYAEHEHUS.

Knroqesble crosa: pyaHble 30Hbl, 3eNIieHOKaMeHHbIe
obpasoBaHusi, MUHepasbHbIii COCTaB pya, PYAHbIN
aTtan, MvUHepanbl PeaKUX 3M1eMEeHTOB, CaMOpoAHOe
30M10TO.

Li.r.Anumos, B.[.Llot, N.B.Koponeea (I'T]
«HUUMP» 'ockomeeonoauu PY3)

OCOBEHHOCTU ®OPMUPOBAHUA

N 3AKOHOMEPHOCTWU PASMELLEHUA
NPUPOOHbIX TUMNOB PYAl MECTOPOXOEHUA
BAIMAHTAY, Y3BEKUCTAH

MpuBOAATCH 3aKOHOMEPHOCTU pasMeLLeHns npu-
POAHbLIX TUMNOB pyA. Ha 30Nn0TOPYAHBIX MECTOPOX-
OeHnsIX Y3bekucTtaHa YCTaHOBMEHO, YTO 30510TO
NoKannayeTca B MeTacoMaTU4eCKM WU3MEHEeHHbIX
BMeLLaloLWLnX rnopoaax, KBapLeBbIX Xunax U 30He
OKVCNEHMS.

Kntouesble crioga: NpuMpogHbIA TUN pya, 3050TOo,
MUWHepParnorunsi, reOXnMusi.

3APYBEXHbIN ONbIT

P.A.Amocoe (KomnaHusi « AFABA TPYTIl», Poc-
cus), B.Canbeado (Komnanus «GRAN COLOMBIA
GOLDv», Konymbus)

NEPEPABOTKA OKMUCJIEHHbLIX 30J/10TbIX PY[]
HA PYOHUKE AHAKOYA, NEPY

Mo BneyaTneHnsiM OT MOCeLLeHUs KpyrnHenwero B
KOxxHom Amepuke 30n10TO40GbIBaOLWErO Npeanpus-
TMs KomnaHum Minera Yanacocha kpaTko oxapak-
TepunsoBaHbl ee cbhipbeBasd 6asa, opraHusauns pa-
00T M TexHomnoruyeckue npuembl, obecneymsaro-
LMe yHUKanbHble 06bemMbl MPON3BOACTBA U HU3KYHO
cebecTonmMoCcTb NPOaYKLUUN.

Knoyesble crioga: 30M0TO, kOpa BblBETPUBaHUS,
Ky4HOe BbllLenaunsaHue, lNMepy.

OUCKYCCUn
C.M.Makees (UIrdlrul” COY, e. KpacHosipck)

CKOINJIEHNA 30N10TOPYAHbLIX OB BEKTOB
EHMCENCKOIO KPAXA B AYTOOBPA3HbIX
CTPYKTYPAX TPABUTALIMOHHOI'O Nonsd

AHann3 nnoTHOCTU NPOCTPaHCTBEHHOro pacnpe-
JerneHust nokasan, Yto 5824 nokanbHble NOMNoXu-
TenbHble aHOManuu rpaBUTaLMOHHOrO nons EHu-
CEWNCKOro Kpsika obpasytoT 3aKOHOMEPHYIO CUCTEMY
NMPOTSDKEHHbIX OYroobpasHbIX 30H, «BETBSALLUXCAY
BOKpYr CTBOMoBow 4actu NwmmOuHcKkoro rnybuH-
HOro pasnoma. B HeckomnbkuMx obractax kpsika,

pomorphism is given for the first time. Polychro-
nous and polygene nature of primary gold minerali-
zation is assumed.

Key words: ore zones, greenstone formations, min-
eral composition of ores, ore stage, rare element
minerals, native gold.

Sh.P.Alimov, V.D.Tsoy, I.V.Koroleva

FORMATION FEATURES AND REGULARITIES
OF NATURAL ORE TYPES OF BALPANTAU
DEPOSIT DISTRIBUTION

This article gives regularities of natural ore type’s
distribution. It is installed that on the gold deposits
of Uzbekistan, gold is distributed in metassomatic
altered host rocks, in quartz veins and an oxidation
zone.

Key words: natural type of ore, gold, mineralogy,
and geochemistry.

FOREIGN EXPERIENCE

R.A.Amosov, V.Salgado

OXIDIZED GOLD ORE PROCESSING
AT YANACOCHA, PERU

Authors present their impressions from their visit to
the South America's largest gold-producing enter-
prize. They briefly describe the mineral base, man-
agement and technologies that provide unique
productivity and low cost of the end product.

Key words: gold, weathering profile, heap leaching,
Peru.

DISCUSSIONS
S.M.Makeev

THE AGGREGATIONS YENISEI RIDGE GOLD
OBJECTS IN THE ARC-SHAPED STRUCTURES
OF GRAVITY FIELD

Analysis of the spatial density distribution showed
that 5824 local positive anomalies of the gravita-
tional field of the Yenisei Ridge form a regular sys-
tem of extended arc-shaped zones, «branching»
around the stem portion Ishimbinsky deep fault. In
several areas of the ridge, called ore-structural
nodes, sub-collinear structure of these zones is



Ha3BaHHbIX PYAHO-CTPYKTYPHbIMKU y3ramu, cyokon-
NnMHeapHas CTPYKTypa TakuMX 30H HapyllaeTcs, U
OHW npeobpa3syloTca B cybpaguanbHble «nnowag-
Hble LUTOKBEPKMY», K KOTOPbIM MPOCTPAHCTBEHHO
TArOTEIOT CKOMMEHUs 305I0TOPYAHbIX OOBLEKTOB.
Obwedwnsnyeckun npuHumn Jle WaTtenbe n gaH-
Hble MO reonorMn permoHa No3BonsT 060CHOBATL
npeanonoXxeHne 0 CENCMOTEKTOHMYECKON Npupoae
BbISIBNEHHbIX AyroobpasHbix 30H W yKkasaTb Ha
BaXKHYI0 9BOJIIOLMOHHYIO POfb TEMONPOBOAHOCTU
npu agantaumy ropHbelX MOPOA K mpoLeccy B3au-
mogencteua Mcakosckoro teppenHa n Cnbupckon
nnatgopmsbl.

Knroyesnie crnosa: 30M0TOpPYAHbIE MecCTo-
poxaeHusa, EHucenckun KpsK, rpaBuUTaLMOH-HOE
none, AayroobpasHble CTPYKTypbl, TEMnJonpoBoA-
HocTb, NpuHumn Jle WWaTtenbe, cencmumyeckue Bos-
Hbl, HAABUIN.

NO3APABNAEM C IOBUJIEEM

B.A.Kymopaunra, B.l1.Hosukosa,

violated, and they are converted to «areal Stock-
works» with sub-radial structure, to which aggrega-
tions of gold objects tends. Le Chatelier's principle
of general physics and data on the geology of the
region allowed the author to justify the assumption
about seismotectonic nature of the identified arc-
shaped zones and point to the important evolution-
ary role of the thermal conductivity in adapting of
rocks to the process of interaction Isakovsky ter-
rane and the Siberian platform.

Key words: gold deposits, the Yenisei Ridge, the
gravitational field, the arc-shaped structure, thermal
conductivity, Le Chatelier's principle, seismic
waves, thrusts.

OUR CONGRATULATIONS

V.l.Kutorghin, V.P.Novikov



