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IIpuBeneHs! pe3ynbTaThl H3yYeHHUS BEIIECTBEHHOTO COCTaBa M pacIpOCTPAaHEHHOCTH MapraHIeBbIX MeTall-
JIOHOCHBIX OCAJKOB B KOTIOBHHE JleprornHa. OHM cararoT MOBEPXHOCTHBIN CI0H 0CaAKOB MOIIHOCTHIO 0
30 cm B monoce mupuHOU 70 40 KM U NpOTsHKEHHOCThIO 180 KM B IIEHTPaNbHOM 4acTH KOTIIOBUHBI BJIOJIb
BocTouHo-/]eproruHCKoi IOBHOI 30HBI, OIpaHUYMBAIOIIEH C BOCTOKA JIepIOrMHCKUI 0canouHbli OacceiiH.
Ocazku oborarieHbl 0OTHOCUTEIbHO (hoHOBBIX Mn B 35 pa3, Au, Ni, Zn, Co P B 3P5 pa3 u, jokansHo, Mo, V,
Ba, Cu, Pb, Hg. [Ipeamnonaraercs, 4To (hopMHPOBAHUE UX ONPEEISETCs IeHCTBUEM HECKOIIBKUX TPOLIECCOB!
OCaXKJIEHHEeM MapraHiia i HEKOTOPhIX MUKPO3JIEMEHTOB U3 THAPOTEPMANbHBIX IUNIFOMOB MOPCKHX BOJ, 3MHU30-
JUecKd (POPMHUPYIOIINXCS HaJ/l SHAOT€HHBIMUA MCTOYHUKAMU CEBEPHOM YacTH KOTIIOBHHBI, OCAXKJICHUEM U3
AQHOKCHJTHBIX NIPUIOHHBIX BOJI Y BOCTOUHOMN I'PaHUIIbI KOTJIOBHHBI JleproriHa ocajjouHoro dacceliHa U paHHe-
JUareHeTHYeCKOW MUrparyeil Mapraiia B MOBEPXHOCTHBIE OCA/IKH.

Knroueewle cnosa: Mapramen, METaJJIOHOCHBIC 0Ca/IKH, XHUMHYECKHUI COCTaB, 'CHE3UC, KOT/IOBUHA Jle-

proruna, OxoTckoe Mope.

BBEJJEHUE

MeTaaIOHOCHBIMU OCaKaMH IPUHSTO CUUTATh He-
KOHCOJIHMIUPOBAHHBIEC ITyOOKOBOJHBIC OTIOXKEHHUS, (op-
MHPYIOITHECS B T€0JOIMYECKH AKTUBHBIX palfoHaX OKea-
HOB ¥ MOpEH M UMeIolie B aOMOTeHHOM YacTH HEOObIU-
HO BBICOKHE 110 CPAaBHCHMIO C ()OHOBBIMH OCaJIKaMH CO-
JepKaHUs Kejie3a, MapraHiia U HEKOTOPBIX MUKPO3JIe-
MeHTOB. VIHTepec K UX M3y4EHHIO NIePBOHAYAIBLHO OTIpe-
JICJISIICS. IPUYPOUCHHOCTHIO K BBICOKOTEMIIEPATyPHBIM
THAPOTEPMAJIbHBIM HUCTOYHHKAM CPEIUHHO-OKEaHNIeC-
KHX XpeOTOB M 3ayrOBBIX CIPEIMHIOBHIX OacceiHOB
[22]. B aToM citydyae OHU M3Yy4YallCh B KAUECTBE MTOMCKO-
BOTO MPHU3HAKA CYAb(QHUIHOTO OPYACHEHHS U AJIS PEKOH-
CTPYKIIMH UCTOPHUM THAPOTEPMAIbHON JesiTenbHOCTH. B
HOCJeTyIONeM OHU Havyalld U3ydaThCs M KaK CaMOCTOsI-
TENbHBII 00BEKT /ISl BO3MOXKHOTO NMPAKTUYECKOTO HC-
MOJTb30BAHUSL.

CymecTBYIOT HECKOIBKO (OPMATIBHBIX KPUTEPUCB
JUUIE OTHECEHUS 0CAJKOB K METaJJIOHOCHBIM [11, 22] Ha
OCHOBaHMU cooTHouIeHu# pyaHsix (Fe, Mn) anemeHToB,
U30BITOYHOC HAKOIJICHHUE KOTOPBIX OMpEesieTCs] TH -
poTepMaIbHBIM IPUBHOCOM, U 3JIEMEHTOB JINTOTEHHOM
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yacTH, HepyaHbIX (Al, Ti). B mpenmaraemoit padote
ucnone3yercsa kodpdunuent (Fe+Mn)/Ti, 3HaueHus
koToporo 6onee 25 H.M. Crpaxos [33] npuHumMan aus
BBIJICJICHUSI METAJUIOHOCHBIX OCaJIKOB. B To ke Bpems,
E.I. I'ypuu [22] cuutaer Bce KPUTEPUU BBIICIICHUS Me-
TaJUIOHOCHBIX OCAJIKOB IOCTATOYHO YCIOBHBIMH, TaK KaK
3HAUUTEIbHBIC KOJWYECTBAa THIPOTEPMATBHOTO Belle-
CTBA, TIOCTYMAIOIIETO HA THO, HAKATUIMBAIOTCS BHE apea-
JIOB METAJUIOHOCHBIX OCaJIKOB, B OCaJKax, (opMaIbHO
CUMTAIOIINXCSI HEMETAJUIOHOCHBIMU. B Hacrosiiee Bpe-
Msl BBISIBJICHBI pa3InyHble MEXaHU3MbI HAKOTICHUS Me-
TallJIOB, MOCTABISEMBIX THIPOTEPMAJIBHBIM TYTEM B
BOJIHYIO TOJIIY, BKJIFOUasi OCaKJIEHUE JTUCIIEPCHBIX MH-
HEpaJIOB KeJie3a U MapraHila U3 BYJIKAHHYECKHX JKCTa-
nsuuit [24] 1 cOpOIIMOHHOE OCaXK/IeHHE PaCTBOPEHHBIX
JKelle3a U MapraHiia B BOJaX TUAPOTEPMAIBHOTO TUTFOMa
Ha MOBEPXHOCTH OCAXKIAIOIIMXCS CKBO3b HEr0 0Ca04-
HBIX OMOTEHHBIX U JIUTOreHHBIX yacTuil [48]. Cunraercs,
YTO MUKPOAJIEMEHTHBIM COCTAaB METAJUIOHOCHBIX OCa/l-
KOB (hopMHpYyETCsl, NIAaBHBIM 00pa3oM, 3a c4eT copo-
UM THUAPOKCUJAMH Kejle3a U MapraHia u3 MOPCKOU
BOJIbL. JIMIIB B HEKOTOPHIX Clly4yasxX OH ONpeeNsaeTcs
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9MaOTeHHBIM MaTepHUaIOM M3 pa3pylIalOIMUXCS THI-
pOTEpMaNIbHBIX MOCTPOEK WJIM THIAPOTEPMaJIbHBIMHU
cyaspugamu [22].

B okpanHHOMOpPCKHUX CIPEAMHTOBBIX OacceifHax
13-3a BBICOKOM CKOPOCTHU MOCTYIUIEHUSI U HAKOIIJIEHUS
TEPPUTEHHOT0 ¥ OMOTE€HHOTO BEIIeCTBA METAJIIOHOC-
HbI€ 0CaJIKU 3aHUMAIOT 3HAUUTEIHHO MEHbIIINE MJIO0IIA-
JId, YeM Ha CPeAMHHO-OKEaHMYECKUX XpeOdTax u mpu-
MBIKAIOIIMX K HUM pailoHax aOuccalbHBIX KOTJIOBHH.
Haubonee netanbHO OHM M3YUY€HBI B OKPAUHHBIX MOPSX
foro-3amnajHoi yactu Tuxoro oxeana (KOTJIOBHHBI Jlay,
Cesepo-Oumxkuiickas, Bymnapk). Jons rugporepmab-
HOTO BEIECTBA B 0CAJKaX 3TUX OacceifHOB BO3pacTaeT
[0 Mepe YAAJIEHHOCTH OT MCTOYHUKOB MOCTYILIEHUS
TeppureHHoro BeuectBa [22]. B Tpore OxunaBa Boc-
TouHO-KuTaiickoro Mopsi ¢ BBICOKMMHU CKOPOCTSIMH
0CaJIKOHAKOIUJIEHHU S, HECMOTPS Ha HAaJU4YUe BHICOKOTEM-
MEePaTYpPHBIX TUAPOTEPMAIBHBIX UCTOYHUKOB U CYJIb-
(UAHOTO OPYACHEHHSI, OCAKU C OONBIINM COACPKAHU-
€M MEeTaJIJIOB, KOTOPBhIE MOXKHO ObLIO OBl OTHECTH K Me-
TAJUIOHOCHBIM, HE BBIAEISAIOTCS, XOTS Ha MPUCYTCTBUE
TUAPOTEPMAIIBHOTO BELIECTBA B OTIIOKEHUSAX OOJIbINECH
YacTH KOTJIOBHUHBI yKa3bIBAETCSI MHOTMMU UCCIIE0BaTe-
v [48, 51]. B cBsizu ¢ 3TUM COBpEMEHHBIE METAIIO-
HOCHBIE OCaJ KM B OKPAaMHHOMOPCKHX OacceiHax ¢
OONBIIMMH CKOPOCTSMH OCAJAKOHAKOIIICHUSI BCPEUaOT-
cs pelKo, W KaxkJas WX HaxoJka TpeOyeT JeTaJbHOro
W3YUYCHHS JUIsl ONpejesieHus: MPUYUH U CIOCOOOB Ha-
KOTUIEHUS! pYJHBIX 3JIEMEHTOB.

AHOMaJIBbHO BBICOKHE COZIEpKaHMsI MapraHia B 10-
BEPXHOCTHBIX OKHCIIEHHBIX 0CaJIKaX KOTJIOBUHEI Jleproru-
Ha, a TaKXKe MOBBIIICHHBIE cofiepxkaHusl xkene3a [12] u He-
KOTOPBIX MHKpPO3JIeMeHTOB (Zn, Ni, V) [34] ObuH BBIsB-
neHsl 1o Marepuanam nepsbix peiicos HUC TBuraspY B
1949P1952 rr. Ilo3nHee aHOMasIbHbIE KOHIIEHTPALIUU Map-
rafia ObUTK OTpe/eNieHbl U B BOCCTAHOBJICHHBIX 0CaIKaX
[9, 16]. Onpenenensl Takke 04EHb BHICOKHE CKOPOCTH U3-
OBITOYHOTO HAKOIJICHUS €r0 Ha JIOKAJbHBIX ydacTKax [3].
ITo nocnenHemMy Mnoxa3aTeato BOCTOUHAS YacTh KOTJIOBU-
Hbl /leproruHa MpeBOCXOAUT Jake TUIIMYHBINA paiioH pas-
BUTHS METAJJIOHOCHKIX 0caakoB P BocTouno-TuxookeaH-
ckoe mopHsATue [42]. PaboTamu mocneaHux JeT B KOTJIO-
BuHe /leproruna 0b1mn (hopManIbHO OMpeIeTIeHbl METalIo-
HOCHBIE OCaJIKH JIByX TUTIOB P kapOoHAaTHbIE, 3ajIeraroiime
B BOCCTAHOBJIEHHBIX JIMATOMOBBIX HWJIaX T'OJIOIIEHOBOTO
BO3pacTa, M OKCHJIHBIE, CJararolife MOBEPXHOCTHBIN
OKHMCJIEHHBIM TOPU30HT AMATOMOBBIX WIIOB [4, 6].

Lenpro maHHOM pabOTHI ABUIOCH 0000IIEHHE TaH-
HBIX T10 BEIIECTBEHHOMY COCTaBY, YCJIOBUSM 3aJIeTaHUs
1 UCTOYHHMKAM PYAHOIO BEIIECTBA MAapraHIEBbIX METal-
JIOHOCHBIX OCAJKOB KOTJIOBUHBI JleproruHa.

MATEPHUAJBI U METOAbI UCCJIETOBAHUM

B paboTe ncnonb30BaHbl MPOOBI JOHHBIX OCa-
KOB, OTOOPAaHHBIX TPyOKaMH, JTHOUEPHIATEIIMU U MaJl-
tuxkopepamu B peiicax Ha HUC TllepenenVs 1982 r.
[6], TKannuctoYB 1983 1. [18], TMopckoii reopusuky
B 1980 . u 1989 r. [21], TIleracYB 1986 1. [40], TAka-
nemuk HecmesnosY B 1993 1., TAkanemuk M.A. JlaB-
perTheBY B 1996, 1998 u 2002 rr. [43, 45, 46] u I'C
TMapman I'enmoanuy B 1999 1. [43], Tlpodeccop
XpomoBYB 2003 u 2004 1. [39, 49].

XMMHYECKHI aHAJIM3 0CAJIKOB BBLIMIOJIHEH aTOMHO-
a0COpPOIIMOHHBIM U aTOMHO-YMUCCUOHHBIM METO/IAMH B
Jlabopatopun ananutuyeckor xumuu [IBI'M IBO PAH.
Onpenenenue conepxxkanuid Al, Ti, Fe, Mn, Zn, Ni, Cu,
Pb, Mo B ocajgkax aroMHO-aOCOPOIIMOHHBIM METOAOM
BBITIOJIHSJIOCH 110 CTaHAapTHOM Metonuke [ 15, 30]. 3ame-
psI mpoBoaINCh Ha pubope THitachi LimitedY, moxnens
180P5 ¢ nmiamMeHHBIM aromMu3aTopoM. Jlis KOHTpOIs B
MapTHIO UCCIIETYEMbIX P00 BBOAWIN CTaHJAPTHBIC 00-
pasusl CHO-2, CI'X-3. OnpeneneHue 3TUX Ke IeMEH-
TOB aTOMHO-3MHCCUOHHBIM METOJIOM C UHIYKTUBHO CBS-
3anHo# mia3moii (MCII-ADC) BbIMOTHAIOCH Ha TPUOO-
pe TPLASMAQUANT 110V (Analitik Jena AG, I'epma-
Hus). KanuOpoBka npubopa ocymiecTBIsIach Mo CTaH-
naptHeiM  obpasnam OOIIE402 (un KpeMHHCTBHIA) H
MAG-1 (US Geological Survey, mopckoii ocanok). Pasimo-
JKeHHe 00pa3IoB MPOU3BOIUIOCH TI0 METOANKE KUCIOTHO-
TO PasiIoKeHUsl, T.K. IPU MIETOYHOM IJIABICHUN UAET T0-
Teps JIETYYUX COeIMHEHUH cBUHIA U IIHHKa [35, 36, 50].

CozepxaHusi pTYTH B OCaJIKaxX OINpeAeNIeHbl aTOM-
HO-20COPOIIMOHHBIM METOJIOM C MCIOJIb30BAHHEM aHa-
nuzaropa prytu PA-915+ ¢ nuponutuueckoil mpucras-
koit PII-91C mo crammaptHoii Metonuke. [IpoOsl mins
aHallM3a BBICYIIMBAINCH IPU KOMHATHOUM TeMIepaType
JIO BO3JIYIIIHO-CYXOT'O COCTOSTHUSI M PACTHPAJUCh B ara-
ToBOH cTynke. CoaepkaHus OJaropoJHBIX METaJIOB
OTIPEISNSIINCh HEUTPOHHO-AKTHBAIMOHHBIM METOJIOM B
I'EOXU PAH no cranaaptHoit meToguke [25].

Bo3spacT oTnokeHu#, BCKPBITHIX KOJIOHKAMH, MPH-
HAT COINIACHO paHee OMyOJIMKOBAHHBIM pe3yJbTaTaM Ja-
TUPOBAHUs pa3IMYHBIMU MeTonamu [6]. [lns Bcex Koio-
HOK MPOBOJMIIACH TaKXKe JUTOCTpaTUrpapuieckas Kop-
peJALKs C UCTIOIB30BAHUEM MaTHUTHBIX XapaKTEPUCTHK,
BapHaIiil TPaHYIIOMETPHUYECKOTO COCTaBa U COACPIKAHHIMA
OMOTeHHBIX ITEMEHTOB Ha OCHOBE pa3pabOTaHHBIX paHee
kputepues [1, 18, 19]. YuutsiBanuch Taxxe U3MEHEHUS
[[BETOBBIX XapPaKTEPUCTUK OCATKOB U MX (HU3UKO-MEXaHH-
YEeCKUX CBOMCTB. Bo3pacT ocajkoB MpUBOAUTCS B pajno-
YINIEPOJTHBIX Tofiax 0e3 mepeBojia B KaJeHIapHBIE.

Du3NKO-MEXaHNYECKHE CBOMCTBA 0CaJKOB OTpe-
JIeJISUTUCh TIO cTaHapTHOW Metoauke [44]. Onpenene-
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HHUE KOMIIOHEHTHOTO COCTaBa Mpod MPOU3BOAMIOCH IMy-
TEM H3TOTOBIEHUSA M HM3YUYEHHUS MHKPOCKONHMYECKHUX
IPEnapaToB C MOJYKOIHYECCTBEHHBIM OIpEIeICHUEM
OCHOBHBIX 0CaJIKOOOpPa3yIOIMX KOMIIOHEHTOB (00J10-
MOYHasl, TIMHUCTAast, OMOTEHHbIE KapOOHATHAs U KPEeM-
HUCTasl, ByJKaHOI'CHHAsI, ayTUTEHHAs U JIp.).

Cratuctuyeckas u rpapudeckas o6padboTka pe-
3y/lbTaTOB HCCIEJOBAHUN IPOBOAMIACHE B IaKeTax
cragpaptabix nporpamm EXCEL, STATISTICA-6.0.
Kaptsl pacnpeneneHus 31eMEeHTOB U CKOPOCTEH HAKOII-
nenus crpounucs B nakere SURFER-8 ¢ untepnonsnu-
eit mo meroxy TkrigingV.

OCOBEHHOCTH I'EOJIOTHYECKOI'O CTPOEHUA
PAVMIOHA MCCJIEJOBAHUI

KotnoBuna /leptoruna siBisieTcs XapakTepHOH Heo-
TEKTOHHUECKOH MOPGOCTPYKTYpOH, (hopMUpYIOIIEHCs B
nporecce pu(TOreHHONW NECTPYKLIHMU 3€MHOIl KOpHI B
M03/IHEKAaHHO30McKoe BpeMs. 3/1€Ch OTMEUEHO 3HauM-
TEJIbHOE YMEHBIICHHE MOIIHOCTH KOHTHHEHTAJIbHOU
3eMHOHN Kophel 10 20P25 kM, mpeamnonaraeTcs Haaudue
acTeHocdepsl U BepXHel MaHTUHU C aHOMAJIbHBIMH CBOM-
ctBamu [14, 37]. I.C. 'nubunenxo [17] Beimenser nsa
KpYIHBIX 0caouHbIX OacceitHa: CeBepo-CaxaluHCKHHA
n Jleprorunckuil. Ilociaennuit coBnagaeT ¢ 0JHOMMEH-
HBIM CIPEIUHTOBBIM MO3HEKAHHO30HUCKUM pUdTOTeH-
HBIM rpaOeHOM, B OCHOBHOM ONPECIISIONIUM 3alaHYI0
TpaHUIly KOTJIOBUHBI [14], 3al10THEHHBIM 0Ca0YHBIMHU
OTJIOKEHUSIMH MOIIHOCTBIO 10 13 kM (puc. 1). I'panurist
€ro 1o M30MaxuTe 3 KM COBIAJAIOT HA CEBEPE U CEBEPO-
BOCTOKe ¢ BocTouHo-/leprornHckoil moBHOM 30HOM, a Ha
3anazae P ¢ 3amagno-/leprorunckoil. TekToHn4eckas mno-
3uLMs palioHa BocTouHee BocrouHo-/leprorunckoit pas-
JIOMHOM 30HBI TpaKTyeTcss HeogHo3HauHOo. B.B. Xapaxu-
HOB [37] onpenenseT ee kak Bocrouno-/leprorunckuii
rpabeH, BXOAAMUN BMecTe ¢ J{eplorTHHCKUM IIPOTHOOM B
Heprorunckyto pudrorennyro 3ony. [.C. [HHOUIEHKO
[47] BBIIENSIET B CEBEPO-BOCTOYHOM YaCTHU KOTJIIOBUHBI U
Ha ee OopTy MoHoBckyto pudroByro cucremy. B Gonee
no3aHe padote [20] aBTopsl nog MoHOBCKOI prdTOoBOIt
CHUCTEMOH IIOHMMAIOT BCIO KOTJIOBUHY JleproruHa u ee
obpamiienne. B ee ceBepHoii yacTu oHU BhIAEISIOT Ka-
IIEBAPOBCKYIO BYJIKAHO-IIIYTOTeHHYIO 30HY. Ilo3nnee
oHa ObLna ompernerneHa kak KameBapoBckast pudToreH-
Hasl 30Ha ¢ OTHOCHUTEIBbHO MOJIOIBIM MO3JHEKaHHO30MHC-
KHM BYJKaHH3MOM H MPOILIECCAMU MOCTMAarMaTH4eCKOn
nedmonuzanuu [26].

OnrouHas NeATeNbHOCTh Hanboyiee M3ydyeHa Ha
menbe U MaTepukoBoM ckiioHe 0. CaxanuH. BOmusu
3amanHo-/{eprOTHHCKON IOBHOW 30HBI, 0COOCHHO B €€
CEBEpHOI YacTH, BBISIBICHBl MHOTOYHCIEHHBIE METAHO-
BbIC ICTOUYHUKH, YACTO COMPOBOXKIAIOIIHECS Ta30THIpa-

TaMU U MHTEHCUBHOI KapOOHAaTHON MUHepanu3anueil B
ocazakax [8, 28, 29, 32, 41, 44]. CyOMapuHHbBIE HCTOYHH-
KH BOCTOYHOH 4acTU KOTIOBUHBI M3Y4EHBI HEJJOCTATOU-
HO. Ha oTaenpHBIX MpuMepax MOXKHO IMOJaraTh, 4TO OHU
MOCTABISAIOT NPEUMYIIIECTBEHHO IN3UOHHBIE, Fa30BbIC
U BOJHBIC (DIIOHIBI IO Pa3IoMaM U3 OCAJOYHOTO dYexJa
Ha Pa3INYHBIX CTaAMIX IMOCTCEAMMCEHTAMOHHBIX Ipe-
oOpa3oBanuii. Heip3s uCKIIOUaTh M MocTMarMaTuyiec-
KYIO TIPUPOLY HEKOTOPBIX M3 HUX, TaK KaK B CEBEPHOU
YaCcTH KOTJIOBUHBI U3BECTEH O3 JHEMUOLICHOBBIN BYyJIKa-
HU3M [23] u npeanonaraercs Hajaudue 001ee MOJIONBIX
UHTPY3UBHBIX TEJ B 0caJo4HOM uexie [17, 26, 37].

Kamesaposckas (MoHoBcKasi) puToreHHas cucre-
Ma, BKJITIOYAIONIasi CeBEPO-BOCTOUHYIO YACTh KOTIOBHUHBI
JeproruHa u ee ceBepo-BOCTOUHBIN OopT [26, 47], Tpac-
CHPYETCsI KaK 30Ha CO CIOKHOPACUICHEHHBIM pelbe(hoM
JIHA ¥ aKyCTHUECKOro (DyHIaMEHTa, MaJIOi MOIHOCTBIO
OCAQJOYHOT0 4YeXJa, CIO0KHOH OJI0KOBO-HAABHUTOBOM
CTPYKTYpOH ¢ IIpeoOiiajaHueM pa3pbhIBHBIX HAPYIICHHH
CeBepO-3aIaJHOr0 ¥ CyOHMIMPOTHOrO mpocTupanus [45].
OTa 30Ha OTIMYAETCS CHEIU(PUUCCKUM THIIOM ayTHICH-
HOW MUHEpaIu3aluy, CBI3aHHOU C 2HJOT€HHBIMU UCTOY-
HUKaMU. 3/1eCh U3BECTHBI MAacCHUBHBIC OapHUTOBBIEC MO-
CTPOHKH, MPEACTABISAIOMNE COO0l cpocmuecs U Jac-
TUYHO pa3pylLICHHbIC TPYOBl HEaKTUBHBIX TOENBIX Ky-
PUIBIIMKOBY Ha ydacTKe IMPENNojaraéMoil pasrpysku
MOCTMarMaTu4eckux (IIIOHUIOB B pailoHe Tak Ha3bIBae-
MbIX ThapurtoBbix ropV|[8, 31, 40, 44], u xenezomapras-
IIeBBIC KOPKH HA MOBEPXHOCTH OTAEIBHBIX T'OP U BO3BBI-
mennocteit [10]. [Ipu geTanbHBIX HcclieqOBaHUSX palio-
Ha bapuToBsix rop [44, 45] MaccoBOro NoCTyMJIEHUs CO-
BPEMCEHHBIX OapHilHeCymuX (IIONUI0B BBHIIBICHO HE
ObUI0, HO MPEATONIAraloTcs MyTH UX HEJaBHETO MOCTYII-
JeHns o cOpocam, ONepsIIONIM KPYITHBIIH pa3ioM ceBe-
po-3amnajHoro Hampasinenus [41, 45]. MoxHo npesmona-
raTh Kak MOCTMarMaTH4YeCKyI0 X IPUPOAY, UCXOAs U3
BO3MOXHOTO HaJH4YUs OTHOCHUTEIHHO MOJIOJBIX Marma-
TUYECKHUX TeJl, BHEAPUBIIUXCS B KalHO30MCKUE OTIIONKE-
Hus [17, 26] unn copMHUPOBABIINX HEOOBIINE BYJIKA-
HUYECKHUE NOCTPOUKH [23], TaK U DJIU3UOHHYIO UX IIPU-
POAY, HCXOIS U3 TOTO, YTO 3TOT PaliOH HAXOIUTCS Ha Cce-
BEpHOIl rpaHuIe J{eplornHckoro ocagoqHoro dacceiina
B 30HE JIATEPATbHOTO BBHIKIMHUBAHUS OCAJOYHBIX TOJIII.
B o0oux cmydasx mpeanoaaraoTcst Iporeccsl, moaoo-
HBIE I'PsA3€BOMY ByJKaHu3My [40].

CoctaB u cTparurpagus BepXHEUCTBEPTUIHBIX OT-
JI0KEHHUH KOTJIOBUHBI JlepIoruHa SBISIOTCS TUINYHBIMU
Juiss OXOTCKOTO MOpSI, ¥ ISl OOJBIIMHCTBA KOJOHOK MO-
KeT OBITh MPOBEJCHA TOCTAaTOYHO HAJEKHAs IUTOCTpa-
Turpadudeckass KOppensnus ¢ XOpoIlo U3yUYCHHBIMU U
JATHUPOBAHHBIMU KOJIOHKAMH Ha OCHOBAHUHU KOMILIEKCA
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Puc. 1. Crannuu orbopa AJOHHBIX O0CAJKOB M HEKOTOPbHIE JIEMEHTHI CTPYKTYPHOIO0 paiiOHUPOBAHUS KOTIOBUHBI

JleptornHa 1 IpUMBbIKAOIIUX PallOHOB.

Ha Bpeske P Mmectononoxenune paiiona nccinenopanuii. Kocoil mrpuxoBKkoil mokasaHa o01acTh pacCIpOCTPaHEHUsT OKCUIHBIX
METaJUIOHOCHBIX 0CaaKoB. [IpsMOyTroIbHHKOM BBIACIEH (parMeHT, IpUBeAeHHEIH Ha puc. 3, 5, 8, 9. 1 P cTpyKTypHO-TEKTO-
Huueckue 30HBI [14]: I P [{entpansHo-OxoTckas cucrtema, 11 P Jleprorunckas cupenunrosas pudrorennas cucrema (Jepro-
THHCKUH ocanouHbiii 6acceiin), 11 P Xokkaitno-CaxanuHckas ckiagyaras KaiiHo3oiickas cuctema, [V P CeBepo-Caxanunc-
kuii 6acceitn, V P Oxorckas mo3aHeme3o30iickasPpanHekaifHo30iickas ckiagyaras cuctema; 2 P moBHbBIC 30HBI, IPUHSATHIC B
KauecTBE I'PaHUI] CTPYKTYypHO-TeKkTOHUYeckuX 30H (1 P Boctouno-Caxanunckas, 2 P 3anagno-/leprorunckas, 3 P Kamesa-
poBckasi, 4 P Bocrouno-/leprorunckas); 3 P mecta or6opa mpo6 u KOJOHOK ocaakoB; 4 P paiion mMaccuBHOW GapuTOBOU

MuHepanusanuu (baputosbeie Tophr).

JTUTONIOTUYECKUX, (PU3HMUECKUX U TEOXUMHYECKHUX XapaK-
TEPUCTHK ocalukoB [6, 18, 46]. B 6onapmuHCTBE KOJO-
HOK 37I€Ch BCKPBITBI TOJIBKO OTJIOXKEHUS 2 U | u3ororn-
Ho-kucnopoausix craauil (MKC). Oxucnennsle metan-
JIOHOCHBIE 0CAaJIKM KOTJIOBHHBI J[eproruHa BXOAST B CO-
CTaB TOJOIEHOBBIX JUATOMOBBIX HJIOB, HAUYaJIO0 HAKOII-
JIeHUs KOTOpbIX B OXOTCKOM MOpe ompeensercs kak 6P
8 ThIC. JIET Ha3a/1. B 11e510M e MOBBIIEHHBIE COACPKAHNUS
Mn, Zn, Ni, Ba, Cu, Co, Hg xapakTtepHbI 11 OTI0KEHHIA
1 UKC Bo3pactom menee 12.4 toic. ner (puc. 2). Jus
nocnenyromux nocrpoenuit ornoxenus 1 UKC nogpas-
JIEJISUTUCh Ha JBa TUTOCTPATUTPadUIECKUX TOPU30HTA.
lopusont la ¢ Bozpactom 0P8 ThIC. IET COOTBETCTBYET
TkpemuucromyY n TinepexonHomy Y nutocTparurpadu-

YeCKUM TOPU30HTAM, M €T0 HUXKHSS TpaHHUIla BBIACIHS-
Jach (CHU3Y BBEPX) 110 YMEHBIICHHUIO COJCPKAHUIT opra-
HUYECKOTO BEIIECTBAa, KapOOHAaTa KAJbIUS U 3HAUCHUI
MarHUTHOH BOCIPHUMMYHBOCTH, YBEJINICHHUIO COEPIKa-
HUsl OMOTeHHOTO KpemHeseMa [6, 18, 46]. Topuzont 1b ¢
Bo3pacToM 12.4P8 ThIC. €T cOOTBETCTBYET ThopaMunu-
¢depoBOMy Y, IPEUMYIIECTBEHHO TEPPUTEHHOMY TOpPH-
30HTY. Ero Huknss rpanuna P rpanuna 2 u 1 UKC P npu
JUTOCTPATUTPAPUIECKOM PACUICHEHUHU BBIIEISIIACH MO
YBEIMUCHHUIO COJEpKaHUIl OHOreHHOro KapOoHara,
OpPraHUYECKOTO YITIEPOAa, a TAaKXKe HAa OCHOBAHUU CIIe-
U(UIECKOTO YEPEIOBAHUS CIOEB OCAJKOB C pa3iany-
HBIM IIBETOM U BEIIECCTBEHHBIM COCTaBOM [40].
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Puc. 2. Crparurpaduueckoe pacujeHeHUe, 0COOCHHOCTH BEIIECTBEHHOTO COCTaBa U COJEP)KaHUE HEKOTOPHIX
PYIHBIX 3JIEMEHTOB U OMOTEHHBIX KOMIIOHEHTOB B ocajkax KosoHku LV29-103-2.

ConepkaHusl XUMHUYECKHUX DJIEMEHTOB MpeacTaBicHbl o AaHHBIM [CP-MS ananu3a; comepxaHus OMOTEHHOrO KpeMHe3eMa
(Si0,*), ouorennoro kap6onara (CaCO3*) u 0610MOYHBIX 3epeH P mo pe3ynpraTaM aHaln3a MUKPOCKOMUYECKUX Mpenapa-
ToB. 1 P xpemMHHCTBIC M CIIa0OKPEMHHUCTBIC AUATOMOBBIC MBI, 2 P mecyansie nmpocinou Typounutos; 3P4 P MoHOTOHHBIC
MEJIUTH 0€3 MPUMECH MaTepuala JIeJ0BOro pa3Hoca U KapOOHATHEIX ocTaTKoB: 3 P onmBkoBo-cepsie, 4 P uepusle; 5 P Teppu-
TeHHBbIE aJeBPUT-TIEIIUTOBBIC OCAJIKH.
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MomnocTts cnost ocaakoB 1 UKC pesko mensiercs
0 TUTONIAM KOTJIOBHHBI. Ha 3amagHom OopTy ee, siBIs-
I0IIeMcsl CKJIOHOM OCTpoBHOro menbpa CaxannHa, 0T-
MeueHa O4eHb OOJIbIIasi MOIIHOCTH, B OTACIBHBIX KOJIOH-
kax mnpesbimaromas 20 M. K BocToky oHa OBICTpO
yMeHbInaercst ¥ Ha u3obdare 1500 M He mpeBbIImIaeT 2 M.
B neHTpanbHOR 4acTH KOTJIOBUHBI M OCOOEHHO Ha BOC-
TOYHOM CKJIOHE OHa elle MeHbIne. HekoTopsie BO3BHI-
IIEHHOCTH B BOCTOYHOH 4acTH KOTJIOBHHBI M Ha TIPUMBI-
KaloIleM CKJIOHE, Hanpumep, bapuToBbie TOpBI, JTUIICHBI
MTOKPOBA T'OJIOIIEHOBBIX OTJIOKEHUU, U Ha TTIOBEPXHOCTD
JTHA TaM BBIXOAST OTJIOKEHHsI BTOPOH U30TOMHO-KUCIIO-
pOJIHOH cTaauu.

Otnoxenus 2 UKC c Bozpactom 24P12.4 Teic. net
MIPE/ICTABIICHBI TEPPUTCHHBIMH METUTAMH U aJIEBPUTAMHU
C HU3KHM COJIep’KaHHeM KapOOHATHOTO M KPEMHHUCTOIO
OMOreHHOTO MaTepHaa, XOTs COAepKaHUE OpraHuYec-
KOTO yTIIepoJia TePPUTEHHOTO PACTUTENBHOIO JETPUTA
JIOCTATOYHO BBICOKOE. XapaKTepHOM 0COOEHHOCTBIO UX
SIBIIACTCS] HATMYKME TYpPOUIUTHBIX TOPU3OHTOB, & TAKXKE
YEepHBIX ¥ TEMHOOKPAIICHHBIX OCAJKOB 33 CUET PEHTIe-
HOaMOP(HBIX CyIb(HI0OB KeIe3a THUIAa THAPOTPONINTA
(puc. 2). OTH OTIOXKEHUS BXOJSAT B COCTaB MOIHOM Typ-
OuauTHOW (harmu, BBIJEISIEMOM MO pe3yibTaTaM ceiic-
MOAKyCTHYECKOT0 MPOMUIMPOBAHUSA B 3alIaIHON U IIEHT-
pajbHOM YacTh KOTJIOBUHEI [45].

PE3VJIBTATBI U OBCYXJIEHUE

PacnpeaeneHue pylHbIX 3J1eMeHTOB MO pa3pe3y
BepXHEYeTBEPTHYHBIX OTJIOKeHUi B KOTIOBHHE [le-
pIOTHHA UMEET CBOM CIelu(pUIeCcKUe 0COOCHHOCTH, KO-
TOpBIE MOTYT OBITH MPOJEMOHCTPUPOBAHEI HA IPUMEpE
kojonku LV29-103-2 (puc. 2). Hanbonee odmieit n3 Hux
SIBJISICTCS MTOBBIIICHHOE COJIEpKaHUE MAPTaHIla U HEKO-
TOPBIX MHKpOdJeMeHToB (Zn, Ni, Ba, Cu, Hg, Co) B
ocankax 1 MUKC, ocobeHHO B KpEMHHCTO-TEPPUTEHHOM
ropusonte la. IIpu 3TOoM B BepxXHEH 4acTU FOPU30HTA,
Haubosiee 00oraleHHOW OMOTeHHBIM KPEMHE3EMOM, OT-
MEUAEeTCsl JOKAJbHOE YMEHBIICHUE COAEPIKAHUM 3THUX
aneMeHToB. [lpu ycTpaHeHHWH BIMSHHS pa30aBlieHU
OMOTCeHHBIM KPEMHE3EMOM, HallpuMep, IIPU UCTIONIb30Ba-
HUU 3Ha4eHui otHomeHU Zn/Al, Ba/Al, Ni/Al, conep-
JKaHU OKa3bIBAKOTCs OJUMHAKOBBIMU IJIs1 BCEIrO 'OPU30H-
Ta la. PasOaBisroniee neiicTBue OMOINEHHBIX KOMIIOHEH-
TOB, HE TOJIBKO KPEMHE3eMa, HO U KapOoHaTa, CKa3bIBa-
eTCSl B PacHpeAeiCHUH MOYTH BCEX MAKPOXJIECMEHTOB,
Kak [10Ka3aHO Ha IIpUMepe kele3a B kosloHke Ge99-31
[5], ymensb11eHUE conep:kaHUil KOTOPOI'O IPOCIEKUBAET-
Cs y’K€ B HUXKHEH 4acTU T'OPU30HTA, L€ IPUCYTCTBYET
OuoreHHBI KapOoHaTHBIM MaTepuan. Crnenuduueckoe
pacmpeneneHrue UMEIOT MOJIUOACH U cepedpo, 0OBIYHO
oboramaromue ocajku ropuzonrta 1b [6, 9].

XapakTepHO 0cOOEHHOCTHIO KOOHKH LV29-103-2
ABIISETCS pe3koe oOoraieHne 4acTH pa3zpesa rojolue-
HOBBIX OTJIOXKCHHUM CKaHIUEM U 00oralieHHue MeIblo U
MapraHieM TypOUAUTHBIX IECUaHbIX TOpU30HTOB. Ilo-
cienHee orMevanoch B konouke Ge99-31 [5], rae B Typ-
OMANTHBIX CIOAX ObUIM BBHISIBICHBI MapraHIEBbIC Kap-
OoHaTHI (KyTHArOpUT) U Cyab(UABl MapraHia (Mapras-
LEeBBIM MUPUT), Menu (KyOaHWUT), CBUHIA (TaJEHUT).
[Tpenmonaraercsi, YTO 3TO CBA3aHO C MUTPALUEH MEX-
IJIACTOBBIX BOJA MO (DIIOMIONPOBOASIINM FOPU30HTAM
Typounutos [5].

MapraHueBble MeTaJJIOHOCHbIE 0CAJAKHU, BbIJE-
asemble 1o (hopmanbHOMY kputepuio (Mn+Fe)/Ti > 25
[11, 22, 34], BbIsABIECHBI B TMATOMOBOM TOPHU30HTE M
MIPE/ICTaBICHBI ABYMs TUIIAMU: KApOOHATHBIMU U OKCHJI-
HbeIMH (puc. 3). KapOoHaTHBIE 0ca ki, B KOTOPBIX Mapra-
HEI] HaXOJUTCS B COCTAaBE MapraHIEBBIX KapOOHATOB
(pOmOXPO3UT, KyTHATOPUT) U MApPraHIIOBUCTOTO MUPUTA,
OTIpeNiesICHbI MTOKa B €IMHUYHBIX mpodax [5]. OkcunHbie
METAJUIOHOCHBIE TMATOMOBBIE HIIBI TIOKPBIBAIOT HO ICH-
TpaJIbHOW YacTHU KOTJIOBUHBI B IIMPOKON TOJIOCE BIOJIb
Bocrouno-/leptorunckoii moBHo# 30Hb1 (B/L3). Onn
CJ1araloT IOBEPXHOCTHBIN CJIOM 0CaJKOB MOIIHOCTBIO 10
30 cM B nonoce mupuHOi 10 40 KM U NPOTSHKEHHOCTBIO
180 kM (puc. 1). I'panuipl pacnpocTpaHEeHUSI METAIIIO-
HOCHBIX OCAJIKOB JIOCTATOYHO YCJIOBHBI, TaK KaK MaKCH-
MaJIbHBIE COJICPXKAHUS MapraHia He BCErna MPUypPOUCHBI
K TIOBEPXHOCTHOMY CIIOI0 M M3-3a pa3pylICHUs MOBEPX-
HOCTHBIX OCaJKOB IpH oTO0pe TpyOkamu. Henapymien-
HBII MOBEPXHOCTHBIA TOPU30HT MOJY4YEH MpH OTOOpe
MaJTHKOPEPOM U OOKCKOPEpOM, a MPHU HCIOIb30BAHUN
I'PAaBUTALMOHHBIX TPyOOK OH YaCTHYHO pa3pyllacTcs.
OTO0 MOXHO NMPOUIUTIOCTPUPOBATH HA MPUMEPE pacipe-
neneHus Mapranna B kononke LV29-103-2 (puc. 2) u B
MOHOJIUTE, OTOOpPaHHOM MAaJTHKOPEPOM Ha STOH ke
cranuuu (puc. 4). Conep:kaHust Maprania B BepxHux 4P
5 cM 0CaJKOB B HEHAPYIICHHOM MOHOJHTE MPEBBIIIAIOT
5 %, TorJa KaK B KOJIOHKE TaKHe COJIep)KaHUs He OOHa-
PY’KEHBI U B IOBEPXHOCTHOM CJIO€ OCa/IKOB OHH COCTAaB-
as110T 3.96 %, uTo cooTBeTCTBYET IiTyOHHe 6P10 cM B Mo-
HOJIUTE MaJITHKOpepa.

Haubonee xapakrepHoil 0COOEHHOCTBIO XUMHUYEC-
KOTO COCTaBa OKCHHBIX METAJUIOHOCHBIX OCAJKOB SIBIISI-
eTCsl BBICOKOE cofiepkanue Mapranua (tadim. 1). Cpeanee
coJiepKaHKe ero MPEBBIIIACT (POHOBOE AJIS BEPXHEUCT-
BEPTUYHBIX OCAJKOB KOTJIOBMHBI, ONpe/eisBIIeecs 110
u3BecTHON Meronuke [6], B 35 pa3. Kpome Toro, onu B
3P5 pas oboramenst Au, Ni, Zn, Co u, JoKanbHO, Mo,
Ba, Cu, Hg, Pb, V. 130bITO4HOE HAKOIJICHHUE DIIEMEHTOB
B METAJNIOHOCHBIX OCaJKaX OTHOCHUTEIHHO (DOHOBBIX
BEPXHEUETBEPTHUHBIX OTIOKEHHH KOTIOBUHBI OBLIO pac-
cuurano 1o merony E.I. I'ypBuua [22]. OH OCHOBBIBaET-
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Puc. 3. 3nauenus xoappunuenra (Mn+Fe)/Ti nus no-
BEPXHOCTHBIX OCaJKOB KOTJIIOBUHBI Jleproruna.

ToHKO! WITPUXOBOW JUMHHMEH MMOKa3zaHa IpaHUIla paclpocTpa-
HCHUS METAJUIOHOCHBIX 0cankoB ((Mn+Fe)/Ti=25), ropusosn-
TaJlbHasl ITPUXOBKA P 001aCTH C MOJIOXKUTEIBHBIMI 3HAYCHU -
SMU MarHUTHOTO IOJIsI, B OOMUX YepTax Ompeesiolne
pacnpocTpaHeHHe MOJIOJbIX ByJKaHMUECKUX IIOPOJA B COCTaBe
¢dyHnnamenTa [26], TpeyroinbHUKH P HaX0IKH jKele3oMapraHiie-
BBIX KOpOK. OcTabHBIC YCIOBHBIE 0003HAUYEHNUS CM. Ha pPHC. 1.

Csl Ha JTOMYIICHNUH, YTO B METAJUIOHOCHBIX OCa/IKaX ajro-
MUHUW HaKaIllJUBaeTCA TOJIbKO B (JOHOBOM MaTepuale.
COOTBETCTBEHHO POJIb N30BITOUHOrO HakorieHus (%) B
HUX JIPYTUX 2JIEMEHTOB OyJeT MpOonopluOHAIbHA OTHO-
HICHUIO COJICPKaHMM B 0cakax K (POHOBBIM, HOPMHUPO-
BaHHBIM OTHOCHUTEIbHO amtoMuHUs. [Ipu comocTaBie-
HUU PAJIOB U30BITOYHOTO HAKOIIJICHUS! PYAHBIX DJIEMEH-
TOB B METAJJIOHOCHBIX OCaJKaX Pa3IMYHbIX OacceitHOB
(Tabmn. 2) MOXKHO OTMETHUTB CXOJICTBO Psijia U30BITOYHOTO
HAKOTUICHUS 2JIEMEHTOB JJIsi KOTJIOBUHBI JleproruHa u
OaccelfHOB OKpaMHHBIX MOpel 3amaga Tuxoro okeaHa c
M3BECTHBIMHU BBICOKOTEMIIEPATYPHBIMU THIPOTEPMAIIb-
HBIMH MPOSIBICHUSIMU. B TO ke Bpems, 1075 U30bITOY-
HeIX Ni, Zn, Co u Mn B KoTJIOBHHE [leproruHa 3Ha4u-
TEJIBHO OOJIBIIIE M COINMOCTaBUMa C METaJJIOHOCHBIMHU
0CaJIKaMH CPEeIMHHO-OKEAaHNYEeCKHX XpeOTOB, XOTS CO-
Jep>KaHue W J0Js M30BITOYHOTO JKelie3a 3HAYMTEIbHO
Hke. CozpepxaHue U 107 U30BITOYHOTO Mapraiia B
ocajiKax KOTJIOBUHBI JleprornHa oKa3alnch MaKCUMallb-
HBIMH JJIs1 BCEX MPUBENICHHBIX B Ta0. 2 pailoHOB. JTO,
BEPOSTHO, OTPEeNIeTCS TEM, YTO B KOTIOBHHE Jleproru-
Ha U3YYCHBI TOJIBKO OKCHIHBIC METaJUIOHOCHBIE OCAJIKH,
B KOTOPBIX COJIEp)KAHUE MapraHiia yBEJIHYEHO 3a CHeT
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Puc. 4. Bapuanuu conepxaHuil XUMHUUECKUX dJIEMEH-
TOB B 0CaJKaX MOHOJIUTA, IIOJy4YEHHOIO0 MaJITUKOPEPOM
Ha ctaHiuu LV29-103-1.

Cepoil 3anMBKON NOKa3aHbl TEMHOOKpAIICHHbIC (OKMUCIECH-
HBIE) OCAIKH.
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Tadauua 1. Cpeanee conep:xkanue (%) MaKpo- H MHKP03JIeMeHTOB B 0CaKaX KOTJI0BUHBI [leproruHa OXoTckoro Mops.

JluroctparurpaduuecKie ropu30HTHI ®dounoseie (D) st
Merano-
DrteMenT 1a (OP8 Teic. eT) 1b(8P12.4 |2 (> 12.41hic.| mochpie | BEPXHCUCTBEPTHMHBIX | 1,4
0CaJIKOB KOTJIIOBHUHBI
OKHCJICHHBIC | BOCCTAHOBJICHHBIC|  TBIC. JIET) Jer) ocanxu (MO)
Jeproruna
Si 29.39 30.03 27.79 27.33 27.21 30.07 0.90
Al 3.90 4.80 6.64 7.89 3.75 6.08 0.62
Fe 222 2.77 3.81 3.91 2.14 3.45 (2.45%) 0.62 (0.87%)
Mn 2.12 0.30 0.14 0.16 3.49 0.10 34.90
Ca 0.93 1.13 1.26 1.21 0.96 1.19 0.81
Mg 1.45 1.28 1.30 1.23 1.35 1.27 1.06
Ti 0.22 0.28 0.36 0.39 0.19 0.32 (0.23%) 0.59 (0.83%)
Ba 0.114 0.070 0.064 0.125 0.1280 0.0800 1.60
Sr 0.0238 0.0200 0.0240 0.0187 0.0270 0.0234 1.15
v 0.0112 0.0100 0.0122 0.0108 0.0120 0.0108 1.11
Ni 0.0134 0.0055 0.0052 0.0037 0.0155 0.0038 4.08
Cu 0.0054 0.0034 0.0048 0.0054 0.0059 0.0041 1.44
Zn 0.0293 0.0150 0.0131 0.0102 0.0303 0.0090 3.37
Pb 0.0017 0.0012 0.0017 0.0019 0.0017 0.0015 1.13
Co 0.0026 0.0018 0.0016 0.0018 0.0025 0.0008 3.13
Cr 0.0041 0.0042 0.0056 0.0057 0.0036 0.0048 0.75
Li 0.0022 0.0027 0.0041 0.0044 0.0024 0.0038 (0.0025%) 0.63 (0.96%)
Zr 0.0073 0.0083 0.0102 0.0109 0.0069 0.0085 0.81
Mo 0.0004 0.0006 0.0006 0.0004 0.0007 0.0003 2.33
Sc 0.0008 0.0016 0.0022 0.0012 0.0007 0.0008 0.88
Hg, 107 % 125 87 79 56 99 60 1.65
Au, 107 % - - - - 14.5 2.9%* 5.00

* P B kauecTBe (POHOBBIX HCIOIH30BAINCH TOJBKO JHATOMOBBIC HIIBI TOPU30HTA la, ** P cpeaHue cogepKaHus st HEMeTall-
JOHOCHBIX THATOMOBBIX MJIOB ropu3oHTa la. JXupHbIM mpudTOM BBIJCICHBI COACPKAHUSI XUMHYCCKHUX JICMCHTOB, MPEBbI-
matonye GoHossie B 3 u 6osee pas.

Tadauna 2. H30bITouHOE HaKomJIeHHe (%) 371eMEHTOB B MeTAJLJIOHOCHBIX 0CaJKAaX KOTJIOBHHBI /leploruHa u Apyrux
paiionoB MupoBoro okeana [22].

Peruon bacceiin Al |Cr|Zr| Ti |Sc| Fe | Li |V|Pb|Cu|Hg|Ba|Mo|Co|Zn|Ni|Au|Mn
KotnoBuna 0
Jleprorusa 0 17 23 -5(25%) 29 0(29) (35 44 45 57 59 61 74 80 82 85 88* 98
(Oxotckoe Mope)
3ananueii Bynapk | - 17 17 10 21 17 11 7 21
(CostoMOHOBO MOpE)

OxpauHHbIE Manyc (Mope

Mops sanaza [ ¢ (MOP 0 31 31 33 31 23 24 21 23

Tuxoro bucmapka)

okeama  |pacceiin Jlay (mope |, 48 74 51 36 44 40 84
Duxm)
Cesepo-
Pupcuiicras 0 48 73 52 55 48 44 83
KOTJIOBHHA (MOpe
Duxm)
Xp. Xyan-ne-®ya, | 70 sg 3¢ 67 73 58 62 68 73 69 85
r. OceBas

Cpemnno- |fOro-soctok Tuxoro| 4 78 7 56 g1 22 83 85 93 46 92 78 91 80 92

OKCaHUu- OKE€aHa

Heckue Cenepras uacts 0 68 79 28 56 78 82 63 77 28 89 84 76 68 90 91

XpeOTHI BTIT

COX i

(COX) Igg’;‘?"“eam““ 0 9 5 0 69 46 71 75 67 92 82 51 78 79
CAX, nonte TAT 0 45 91 79 98 69 81 97 34 63

* P B kauecTBE ()OHOBBIX MCIIOJIB30BAIKNCH TOJONCHOBBIC TUAaTOMOBBIC Mkl KOTI0BHHEI [[eproruna. BTII P Boctouno-Tuxo-
okeaHnckoe nonusatue, CAX P CpenuHHo-ATnanTudeckuid xp., TAI' P Ha3zBaHHe pyaHOTO MOJISI B COOTBETCTBUU ¢ abOpeBHa-
Typoil npoekra "TpaHc-ATnantuueckuil I'eorpasepc"
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paHHEIMareHeTHYEeCKOH MUTpAllUU €ro M3 HIDKelexa-
[IMX BOCCTAHOBJICHHBIX OTJIOKCHHH.

[Ipu ananu3e NpOCTPaHCTBEHHOTO pacnpe/ieeHust
PYAHBIX 3JIEMEHTOB B MOBEPXHOCTHOM CJIO€ IOHHBIX
0CAaJIKOB, BKJIIOYAIONIEM W METaJNIOHOCHBIE (puc. 5),
MOJKHO BBIJICIUTH JIBE OCHOBHBIX T'PYIIIBI PYAHBIX dJIe-
MEHTOB 10 THITY JIOKQJIN3AI[MH: 00pa3yIoIne MOBBIIICH-
HBIC COJIEpP)KaHMsI B ILEHTPaJbHOH YacTH KOTIOBHHBI
BOm3u B/III3 (Mn, Zn, Ni, V, Mo, yactuuno Cu, Hg,
Li) u oOpasyromue noBIIEHHBIE cofep:kanus B Kame-
BapoBckoii pudrorennoit 3oue (Fe, Ba, Hg, Co, Li, yac-
tnaHo Pb, Mn, Cu, Zn, Ni). JloHHBIE OCaaKH BJIOJIb
B/IIII3 xapakTepu3yroTcs Pe3KO MOBBIIIEHHBIM COIEp-
JKaHWEM MapraHIa, YTO COOCTBECHHO U OIPECISIeT JIOoKa-
JM3ALHUIO 31€Ch MAPTaHIIEBbIX METATIOHOCHBIX OCA/IKOB,
oboramensabix Ni, Zn, Co, Cu, Mo, Pb, Hg. [lounsie
ocaaku KameBapoBckoit pudtorennoit 30us1 (KP3) ot-
JMYAIOTCS MOBBIIICHHBIM COAEP)KaHUEM JKene3a, Oapus,
PTYTH, KOOalbTa U JTUTHUS, KOTOPBIE OMPEACISIOT CIIeIH-
(buKy 3TOM 30HBI, @ TAKXKE JIOKAJILHBIMYA aHOMATUsIMH Pb,
V, Mn, Zn, Ni. I[Ipu 3TOM TOJIBKO CBUHEI ¥ KOOAJIBT BMe-
CTE C XEJe30M 3HauuMo oboramaior ocaaku. Ocranb-
HBIC YKa3aHHBIC IEMEHTHI 00pa3yIoT JHIIb JOKAJIHHBIC
YYaCTKU C MOBBIIIEHHBIMHU COACPKAHUSIMU.

Panee npu aHanuse mporeccoB 0CaaKOHAKOMICHUS
U XMMHYECKOT'O COCTaBa OCAJKOB OBLIO BBISIBJICHO HE-
CKOJIBKO (haKTOPOB, OIPEACISIONINX KOHIIEHTPAIHIO PYy/-
HBIX JJIEMEHTOB B BEPXHEUYETBEPTHYHBIX OTIOKCHHSIX
KoTIoBUHBI Jleproruna [6, 9, 16, 21]: cooTHOIIEHNE OMO-
TEHHOTO M TePPUTCHHOTO MaTepuaia B 0CaaKax, pa3nnud-
HBIC HICTOYHUKHU TEPPUTEHHOTO BEIECTBA, OCTABKA Me-
TaJlJIOB HU3KOTEMIEPATyPHBIMU THAPOTEPMAMHU, XEMO-
reHHOe M OMOTeHHOE OCaXIEHUE U3 MPHUIOHHBIX BOJ
BOJIM3U SHJIOTEHHBIX UCTOUYHUKKOB CO CHeH(PHUECKUMU
TUAPOXMMHYECKUMHU ycloBusMH. HMcxons W3 3TOro,
MpECTABICHHBIE KapThl paclpeielieHuss MOTYT ObITh
MPOUHTEPIPETHPOBAHBI CICAYIOMNUM 00pa30M.

B pacnpeneneHun pyaHBIX 3JIEMEHTOB B OCaAKax
KP3 cyiecTBeHHO CKa3bIBAa€TCsl OTCYTCTBUE HA BO3BBI-
MICHHOCTSIX JUAaTOMOBBIX MJIOB TOJOLEHOBOTO BO3pacTa
1, UHOT/A, PBIXJIbIX OTJIOKEHUH. B pesynbprare Ha mo-
BEPXHOCTD JIHA BBIXOJST TEPPUTCHHBIC OCAJKH MO3THE-
IJIEHCTOLIEHOBOTO MM Oojiee APEBHETO BO3PACTa HIU
KOPEHHBIE MTOPOJIbI, B TOM YHCJIE MarMaTH4eCcKue Cpej-
HEro ¥ 0CHOBHOTO cocTaBa. Kak Te, Tak u apyrue obora-
IICHBI KEJIe30M M, OYEBHMJHO, CBUHIIOM H KOOAJIbTOM.
[Ipu ananuze rpaHynoMeTpUUYCCKUX (PAKIHH KOTOHKH
Ge-99P31 Ob110 BBISIBICHO 00OTANICHUE CBUHIIOM KpYTI-
HBIX TpaHyJOMETpHUYeCKuX (Ppakuuii ocaaka, B OTIUIHE
OT Apyrux pyaHseix snemeHtoB (Mn, Zn, Ni, Cu, Ba),
KOHIIEHTPUPYIOLIUXCS B TOHKUX (Ppakuusix [6]. DTo cBu-
JIETEIbCTBYET O MOCTYMJICHUH 00JIOMOYHOTO MaTepHana,

00O0TalIeHHOTO CBUHIIOM, U3 Pa3MBIBAEMBIX (pa3pyllIaro-
IIMXCS) APEBHUX OTIIONKCHHI TOABOAHBIX BO3BHIIICHHO-
creii. KoGanbet, Tak e Kak U jKeJIe30, SABISCTCS THIINY-
HBIM 3JIEMEHTOM NPOAYKTOB Pa3pyIICHUS] CPEIHUX U OC-
HOBHBIX MarMaTH4yecKuX Mopoj (MarHeTUT, TUHTAHOMATr-
HETHUT). B HUX Takxke cofepkaTcs M ApyTue CHIEpO-
¢unbabie (V) 1 xanpkodunpHbie (Ni, Zn) MUKPO3JIEMEH-
TBI, KOTOPbIC JOKAJIBHO 000TaIaloT OCaAKH 3TOI 30HBI.

OHJOTEHHBIM IPUBHOCOM, BEPOSATHEE BCETO, OI-
penensiercs pacnpezeneHue B ocankax KP3 mapranna,
Oapus (puc. 5) u pTyTu. AHOMaJIbHbBIE KOHIICHTPAUU
UX OTMEUYEHHI B pailoHe bapuTOBBIX rop, Ine U3BECTHBI
HEaKTHBHBIE OApUTOBBIC MOCTPOMKHU, MOAOOHBEIE «Oe-
IbIM Kypunsmukam» [7, 31, 44]. Tam xxe u ceBepHee
U3BECTHBI JKeJIe30MapraHIeBble 00pa30BaHus ¢ mpes-
MOJOKUTEIBHO THAPOTEPMATBHBIM HCTOYHUKOM PYIHO-
ro BemectBa [10]. BOnu3u HUX B 0cajkax BBISBICHBI
BBICOKHE COJIepkKaHUs (PHUC. 5) U CKOPOCTH HAKOIUICHUS
[3, 6] mapranua. IIpu sToM, B OTIIMYKE OT OPYIUX pya-
HBIX 3JIEMEHTOB, 00pa3yIOIINX MOBBIIMICHHBIE COIEPKa-
Hus B ocagkax KP3 3a cuer BbiHOCA U3 Oojee IpeBHUX
OTIIOXKECHUM, MapraHel, pTyTh U Oapuil He KOppenupy-
IOTCSI C XKeJIe30M B ocajkax. [I9THA ¢ MOBBIIICHHBIM UX
coJlepKaHHEeM HE COBHAMAIOT C yYaCTKAMM MOBBIIICH-
HOTO COJCpPXKaHMS XKele3a, KaK 3TO XapakTepHo s Pb,
Zn, Ni (puc. 5).

B ocaakax neHTpanbHOW 4acTH KOTIOBUHBI BOJIH-
3u B/IIII3 BhIaensieTcss KpylHas KOMIUJIEKCHAs aHOMa-
aus (Mn, Zn, Ni, Cu, Hg, V, Mo, Pb), 3anumaromas
3HAYUTEIBHYIO YaCTh IOJS METAJIOHOCHBIX OCAAKOB.
Jlokanu3amus ee BAOJIb TEKTOHUYECKOH CTPYKTYpBHI, a
HE B COOTBETCTBHUU C PEIbe(OM JHA MO3BOJSIET Mpes-
HoJjlaraTh BIUSHUE DHIOTEHHBIX HCTOYHHMKOB Ha yCIO-
BUS HAKOIUICHUS PYJHBIX 31eMeHTOB. OHO, OYEBUIHO,
HPOSIBIISIETCS HECKOIBKUMH CIIOCO0AMU JUIsl Pa3IMUHBIX
IpyIH 31eMeHTOB. B hopMupoBanun aHoMaabHBIX CO-
JIep’)KaHul MapraHiia, Kak oTMedajioch pasee [3, 6],
npeoOIaJalonIUMH SIBISIOTCS OCaXK/CHUE U3 IIIOMOB,
oOpa3syromuxcsa Haj THAPOTEPMAIbHBIMH HCTOYHHUKA-
MU, U paHHEIHarcHeTUUEeCKasi MUTPALNs U3 HUXKEIeKa-
mux ocajakoB. [Ipu snu3oquUecKol akTUBU3AIUN HU3-
KOTEeMIIepaTypHON THAPOTEPMAIbHON €SI TEIbHOCTH B
paiioHe bapuTOBBIX rop, Hampumep, B nepuos Gopmu-
POBaHUS TaM MAacCCUBHBIX OapHTOB, IPOUCXOIUBIIETO B
rojoueHe [13], B Tonmie BOAB MOTYT (pOPMHPOBATHCS
YCTOWYMBBIE TUTFOMBI CO CIIENU(DUUECKIUMH THIPOXUMHU-
YECKUMH YCIOBHUSMH, OJIATONPHUATHBIMH JUJIS OCaXKIcC-
HUSl MapraHila 1 MHKpPOAJIEMEHTOB (fanee Truapotep-
MaJIbHbIE IUTIOMBIY). DTH YCIOBUS MOTYT OIPEACIATHCS
100 TOBBIMIEHHBIMHU COCPIKAHUAMH PYAHBIX dJIEMeH-
TOB, JIN0O U3MEHEHNEM (U3UKO-XUMUUYECKUX XapaKTe-
puctuk. IlomoOHOe sBIEHHE OTMEUEHO, HANpUMEp, B
10’)KHOM yacTu Tpora OKuHaBa, I7ie yCTaHOBJIEHO HAKOII-
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JIEHHE TUAPOKCHJI0B MapraHiia u jkejie3a Ha MOBEPXHO-
CTH OMOTEHHBIX U TEPPUTCHHBIX YACTHUII, OCAKIAOIIIX-
Csi CKBO3b THIPOTEPMAJIBHBIA TUIIOM, OOOTAaIlleHHBIN
Mapraniem [48]. B HameMm ciyyae MOXXHO Npennosia-
ratb 00OTameHne ruapoTePMaIbHbIX MIIIOMOB, YTIU30-
IUYecKu GopMHpYIOIUXCs Haa bapuToBeIME ropaMu,
MapraHiiem, 0apueMm, pTyTbio. Jpyrue 31eMeHThl, KakK
3TO UMEET MECTO BO MHOTHX pailoHax pacrnpocTpaHe-
HUSI METAJNIOHOCHBIX 0CaJKOB [22, 27], MOTYT coocax-
JlaThCsl OKCOTUIPOKCUaMU MapraHiia u jkejie3a u3 Mop-
CKHX BOJ C (DOHOBBIMH CO/ICPKAHUSIMHU.

Hakomnnenue Mapraiia B OTHOCUTENBHO y3KOU I10-
noce, npuypodyenHoi k B3, Taxxe, oueBUIHO, CBsI3a-
HO C U3MEHEHHEeM (PU3UKO-XHUMHUUYECKUX YCIOBUHU IpH-
JIOHHBIX ¥ WJIOBBIX BOJ IO/ BJIUSHHEM 3IM3UOHHBIX
GIrOU0B, MOCTYNAIONIUX U3 0CaAOYHBIX TOII Jlepro-
TMHCKOTO OCaJI0OYHOTO OacceifHa. B xakoii-To mepe cre-
nU(pUIECKUE yCIOBUS 37€Ch ykKe 3a(pUKCHPOBAHBI WHCT-
pyMeHTabHO P oueHb HU3KHE copepKaHusl KHCIOPOaa B
MIPUIOHHOM BOJIE FOKHOM YacTH 3TOW 30HBI HAa CTAHIIMSIX
LV29-103 u LV29-104 [46]. Tem HEe MeHee, 30HA C BbI-
COKMMH COJEpXKaHUSIMU MapraHia B MOBEPXHOCTHBIX
ocazkax u B omiokeHusx 1 UKC B nenom, npu aHoMab-
HO BBICOKHUX CKOPOCTSIX €r0 HaKOIJIEHUS B TOJIOLIEHOBOE
Bpems [0], 3aHUMaeT 3HAUYUTENBHO 00Jiee TMPOTIKCHHYIO
Ha ceBep moJjocy, BKItovas U paiionsl KP3, rne npenrmo-
JlararoTcsl SHAOTEHHbIE HCTOYHUKHU MapraHia. Panee [3,
6] MHTEHCUBHOE HAaKOIIEHWE MapraHila Ha CTOJb 00-
LIUPHOM TUIOIIA/INA B TOJIOLEHOBBIX OTIIOKEHHSIX U OTCYT-
CTBHE €T0 MOBBIINIEHHBIX U aHOMAJIbHBIX COAEPKAHUH B
otnoxenusax 2 UKC o6wsicHsATI0CH opMUpOBaHUEM 00-
LIUPHBIX THIPOTEPMAIIBHBIX TUTFOMOB HaJl SHAOTE€HHBIMU
HMCTOYHUKAMH TOJIBKO B MIEPUOJBI MEXKIIETHUKOBUHN, KOT-
Jla B KOTJIOBUHE JleprornHa mpoucxonuia crpatuduxa-
uust BonHbIX Macc [19]. Bo Bpemsi oneneHeHud UMeno
MECTO HUHTEHCHUBHOE BEpPTHUKAJIbHOE IEpEMEIINBAaHNE
BOJI, U THAPOTEPMAIIbHBIC TLTIOMBI MOTJIH (POPMHUPOBATH-
Cs TONBKO BOJM3M MCTOYHUKOB. [loJydeHHbIE HOBBIE
JIaHHBIE TIO3BOJISIFOT MPEToJaraTh, 4To elie OJHUM (ax-
TOpOM (OPMUPOBAHKS aHOMAJBHBIX COJEPKAHUNA Map-
raHiia B MOBEPXHOCTHBIX ocasikax u otinoxkeHusix 1 MKC
OblTM U (PU3UKO-XUMHUYECKUE YCIOBHS MPHUIAOHHBIX H
uioBbix Box BOmm3u BJILL3, ompexenuBuine BO3MOX-
HOCTBh COXpPAHEHUsI MapraHiia B 0CaJKax B MPOIECCE €ro
paHHeIUareHeTUUeCKoro rnepepacrpesencHus. B to xe
BpEMsI, ATOT MPOLIECC, MPOSIBISAACH MOBCEMECTHO, HE
MPUBOJUT K (POPMUPOBAHUIO AHOMAJILHBIX COJIEPIKaHUN
BHE 30HBI, I7I€ UMEINUCH YCIOBUS JJIsl IEPBUYHOTO CEIU-
MEHTAIIMOHHOTO HAKOIJIEHHUS MapraHIa.

Eumre onua MexaHu3Mm 00OTalleHUs PYIHBIMH dJie-
MEHTaMH METaJUIOHOCHBIX OCAJKOB MOXKET OTPEESITh-
¢ GOpMUPOBAHHEM B MeCTaX pasrpy3KH JTU3UOHHBIX
(GrouI0B CEPOBOAOPOAHBIX U @HOKCHJIHBIX MPUAOHHBIX

BOJI, OJIATONPUATHBIX JUII XEMOTEHHOTO OCAaKACHUS PyA-
HBIX 27eMeHTOB (V, Mo, Ag), 4To XapaKkTepHO i Oac-
CEHOB C CepoBONOPOAHBIM 3apaxeHueM [38]. Crnenu-
¢uKa cepoBOTOPOTHBIX OOCTAHOBOK B KOTJIOBUHE Jlepro-
TMHA pacCMaTpHUBAJIACh paHee HA MPUMEpE HaKOIUICHUS
MOJIMO/ICHA HA Y4aCTKaX ¢ CEPOBOJOPOAHBIM 3apaskeHH-
€M IIPUJOHHBIX ¥ WIOBBIX BOJ BOJIM3M Ta30BBIX HCTOUHH-
kOB Ha ckjioHe Caxanuna [6], e ocajaku o0oraIieHsl V,
Mo (puc. 5), a Taxxke Ag [9]. biuzkue ycinoBus MOXKHO
Ipeanoiararb Ha okHoM yuactke B/II3, rae Takxke oT-
MEUEHO TOBBIIICHHOE cojiepkanue V, Mo (puc. 5) u Ag
[9], xoTs cepoBoOpOIHOE 3apakeHHE TaM HE OTMEUEHO.
B To ke BpeMs, BBISIBICHO OYE€Hb HU3KOE COJIEpIKaHUE
KHUCJIOPOZAA B IPUAOHHBIX BoAax [46], 4TO MO3BOMISET OT-
HECTH UX K aHOKCUIHBIM W CYOOKCHHBIM.

J151s BBISIBJICHUSI OCHOBHBIX 3aKOHOMEPHOCTEH (op-
MHUPOBaHHUS XHUMHUYECKOTO COCTaBa METAJNIOHOCHBIX
0CaJIKOB OBLIT BBHIITOJTHEH MHOTOKOMIIOHEHTHBIH CTaTH-
CTHYeCKHIl aHAJU3 BIIEMEHTHOTO COCTaBa MOBEPXHOCT-
HOTO c0s oTioxeHuil. I[To pesynpraTaM KOppesuoH-
HOTO W KJIACTEPHOTO (pHc. 6) aHAJIM30B yCTAHOBJICHO,
YTO MapraHel] B METAJUIOHOCHBIX 0CaJIKaX aCCOI[MUPYET-
cs ¢ rpynmnoi aneMmenToB V-Sc-Cu-Mo, yactuyno Sr, U
HE CBsA3aH C IpYroil IpyIIoi 2IeMEHTOB, KOTOPbIE TAKXKe
oboramarTt ux P Zn-Ni-Co. B Huxenexammx Boccra-
HOBJICHHBIX OCaJKaX OH TaKxke accouuupyercs ¢ Mo,
cnabee ¢ Ni u Ba (Sc u V B BBIOOpKE HE YUUTHIBAIUCH),
HO B €T0 paclpesieNIeHUH IPOCISKUBACTCS U HEKOTOPOE
cponctBo ¢ rpynmnoit Pb-Mg-Co-Cu-Zn. OTu pe3yasraTsl
KOCBEHHO CBUACTEIBCTBYIOT O Pa3IMYHBIX MEXaHH3Max
(opMHpPOBaHUSI TIOBBIIICHHBIX COACP)KaHUM MapraHia u
OTJEIBHBIX IPYNI MUKPO3JIEMEHTOB B METAJUIOHOCHBIX
ocaJKax.

DaKkTOpHBIN aHaJN3, BHIMOJHEHHBIN ISl pasjene-
HUS OTAEIBHBIX P00 MOBEPXHOCTHBIX OCAJKOB Ha OC-
HOBAHUU COJCPKAHUS B HUX KOMIIJICKCA XMMHUYECKUX
3JIEMEHTOB, MO3BOJIMII BBIICIUTH TPHU (hakTOpa Mo 3Ha-
YUMOCTH BIUSHUS Ha U3MEHUYHUBOCTH BBIOOPKH (puc. 7).
Ha ocHoBaHMM pe3y/lbTaTOB KIACTEPHOTO aHANN3A IS
METAJJIOHOCHBIX 0CAJKOB B BBIOOPKY HE OBUIM BKIIOUE-
Hel Si, Ca, Cr, Zr P xapakTepHbIe dIeMEHTh OMOTEHHO-
0 U TEPPUTCHHOTO BEIIECTBA OCAJKOB KOTIOBHUHHI,
MPOTUBOCTOSINNE 110 MHOKECTBEHHBIM KOPPENSIIHOH-
HBIM CBS3SM THUIUYHBIM 3JIE€MEHTAM METAJIOHOCHBIX
ocaakoB. Bo Bcex Tpex onpeaeneHHbIX 3HAaUUMBIX (hak-
TOpaxX OJHHUM M3 IVIABHBIX WM IJaBHBIM 3JIEMEHTOM
SBHJIOCH XKeJIe30. DTO CBA3aHO C Pa3IMYHBIMU HCTOUHH-
KaMH €ro NOCTYIUIEHUs B IOHHbIE ocajku [27, 34]. OHo
CUUTACTCS XapPaKTEPHBIM JIEMEHTOM THAPOTEPMATIBHON
MOCTABKH, XOTsI OCHOBHAsl Macca €ro B OTJIOXKEHHIX
OKPAaWHHBIX MOpPEH HAXOJUTCSI B COCTAaBE TEPPUTCHHBIX
IJIMHUCTBIX MUHEPAJIOB (CMEKTUTHI, XJIOPHUTHI, KEJIe3HC-
ThIe THAPOCIIONE). KpoMe Toro, oHO KOHIIEHTpHUPYETCS
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Puc. 6. JlengporpaMMbl XUMUYECKUX DIIE€MEHTOB IS
OKHCJIEHHBIX METAJJIOHOCHBIX U BOCCTAHOBJIEHHBIX JIU-
aTOMOBBIX UJIOB KOTJIOBUHBI Jleproruna.

3HauyeHue dakTopa

E daktop 1 (93 %)

daktop 2 (5 %) ElPaktop3 (2 %)

Puc. 7. I'ucrorpamMmmsl (aKTOPHBIX HArpy30K JUIsl Tpex
(hakTopoB 1Mo coaepKaHusAM 11 XUMHYECKUX IJICMEHTOB
B IOBEPXHOCTHBIX OCaJKax KOTIOBHUHBI JleproTuHa.

B 00JIOMOYHOM MaTepHaje pa3pylIeHUs CPETHUX U OC-
HOBHBIX MarMaTU4eCKUX MOPOLI.

OTpunarenbHble 3Ha4eHUs NEpBOTO (akTopa
(puc. 7), onpenensromero 95 % M3MEHYUBOCTH BBI-
OOpKH, 3aBUCAT OT COBOKYITHOTO BIMSHUS AJTIOMUHUS U
xeJe3a P OCHOBHBIX 3JIEMEHTOB, OIPEACIISIIONINX CICIU-
(bMKy TIIMHUCTOTO BEIIECTBA HAa (poHEe OMOTEHHOTO U 00-
JIOMOYHOTO TEPPUTEHHOTO Marepuana. M mporuBocTto-
AT TUTaH, Oapyil U BCE UCIONb30BAHHBIC PYAHBIE MUKPO-
9JIEMEHTHI, JAI0INe MPUMEPHO PAaBHBIN BKIAJ B U3MCH-
YUBOCTh 3HAUCHUH (hakTOpa. MeHee 3HaYMMBl BapUaIiU
coJeprkanuil mapranna. Ha ocHoBaHuu 3Toro 1o 3naye-
HISIM | akTopa BBLACTUIICS YYaCTOK B IIEHTPATIbHOM da-
ctu KoTioBuHbI Baoab B/II3, cymmupyromuii anoma-
mu Ni, V, Co, Cu, Mo, Pb, Zn (puc. 8). On nonagaet u
B 001acTh 0OOTameHus] MapraHieM, XOTd BKJIAJ €ro B
(opMupoBaHHE 3TOTO (pakTOpa HE3HAUUTEIICH.

[TonmoxutensHble 3HaYeHUs 3 (hakTOpa, AAIOIIETO
Bcero 2 % M3MEHUYHUBOCTH BBIOOPKH, ONPEACIISIOTCS MO-
YTHU UCKIIOUUTEIBHO COACPKAaHUSIMHU skenesa. B pesyis-
TaTe 1o 3Ha4eHusM 3 daxtopa (puc. 8) OKOHTYpPUIHUCH
yuactku KP®, rne npenmnosnaraercst NOCTyIUIEHUE XKeJle-
3a C IPOAYKTAaMH Pa3pyIICHUs MarMaTH4eCKUX MOPOA
BO3BBIIICHHOCTEH U OTJEIBHBIX TOP, @ TAKXKE CEBEpHAsI U
3amajgHas YacTH KOTJIOBUHBI, IJIe MOKHO TPEAINoararh
IPUBHOC C CEBEPa TEPPUTCHHOT0 MaTepHaia, 00oralieH-
HOTO BBICOKOXKEJIC3UCTBIMU TTTMHUCTHIMUA MUHEPaIaMH.

HanbGonee uHTEepeceH A MHTEPIPETAIUU YCIIO-
BHUI 00pa30BaHUs METAJJIOHOCHBIX OCaJKOB OKa3aJcs
¢akrop 2, narouuit 5 % U3MEeHUNBOCTH BBHIOOpKHU. OT-
pHUIaTeIbHBIC 3HAYCHUS €TO ONPEACIAIOTCS MapTraHIeM
U KEJIe30M, a IPOTHUBOCTOAT UM BCE OCTAJIbHBIC dIle-
MEHTBHI, BKIIIOUasi MaKpOAJIEMEHThI TEPPUTCHHOTO MaTe-
puana u MEKPO3JIEMEHTHI, HAKaIIMBAIOIIHUECS B OCaJIKe
3a c4eT OMOTEHHOTO M XEMOT'CHHOTO OCaXJEHUS U3
MOPCKHUX BOJ. Takue accolMaIiy IEMEHTOB MT03BOJIS-
10T TIPEATNONAraTh ONpe/eNsonee BIUsIHIE B 00pa3oBa-
HUH OTPHULATENBHBIX 3HAUEHUIl 3TOro (haxropa pyaHOrO
BEI[ECTBA, OCAXKIAIOMIETOCS M3 THAPOTEPMATIBHBIX
ioMoB. 1o oTpuIaTensHBIM 3HAYEHUSAM 3TOTO (haKTO-
pa OKOHTYPHUIIOCH MOJIE B IEHTPAIbHON YacTH KOTJIOBH-
HBI, TIOYTH MOJHOCTHIO COBMAJAIOIIEe ¢ 00IaCThIO pac-
IPOCTPAHEHHUS METAJJIOHOCHBIX OCAJKOB, a TaKke
yacTh KP3. Tam BbIsSIBICHBI JOKaJIbHBIE YYACTKU C MO-
BBIIICHHBIMH COACPKAHUSMH KeJie3a, INHKA, HUKEs,
MecTamu Mapranna (puc. 5). B nemnom ke, kaxk s mMe-
TaJUIOHOCHBIX OCAJIKOB, TaK M JJIsl BCETO TOPU30HTA TH-
ATOMOBBIX MJIOB KOPPEJSAIUs COACpPXKAHUHM xKele3a U
Maprasia He XapakTepHa. DTO CBS3aHO, C OAHON CTOPO-
HBI, C HHTCHCUBHOI TOCTCEANMEHTAIIHOHHON MUTpaly-
eil mapranna, ¢ npyroil P ¢ HaxoxaeHueM OCHOBHOU
MacChl JKele3a B COCTAaBE TEPPUTECHHBIX KOMIIOHEHT



26

Acmaxos, Cammaposa u Op.

554

534

dakTop 1
N

\. \[]]

QX

T
144

T
145

T
146

T
147

dakTop 2

[ %

=

T
145

T
146

148

-0.72
-0.77
-0.82
-0.87
-0.92
-0.97

-1.02

0.14

0.07

-0.07

-0.14

+-0.21

ocanka. [lomy4yeHHbIe TaHHBIC CBUIETEIBCTBYIOT O TOM,
9YTO COBMECTHOE HAKOIUICHHUE JKeJIe3a U MapraHIia siBJis-
eTCs IOCTaTOYHO 3HAYUMBIM MPOIecCOM B (hOPMUPOBA-
HAM H3MEHYUBOCTH XHMHYECKOTO COCTaBa MOBEPX-
HOCTHBIX OCAaJIKOB.

YuuTeiBasg OONBIIYIO pOJb pAHHEAUATEHEeTUYec-
KOl MHUI'DAalM¥ MapraHua B IIOBEPXHOCTHBIN cilOH
0CaJKOB /ISl (JOPMHUPOBAHUS AHOMAJBHBIX €r0 COAep-
JKaHUH ¥ METAJIJIOHOCHBIX OCAJKOB B IICJIOM, II€JIeCO-
00pa3HO PacCMOTPETh €ro paclupeesiCcHUe B HUXKee-
JKalux oTIokeHusx. Ha puc. 9 mpeacTaBieHbl KapThl
CpPEeHHUX COJACPKaHMH MapraHla B OCAJKax JHATOMO-
BOTO ToJI0IIeHOBOTO Topu3oHTa la (0P8 TeIc. eT), Tep-
PUTCHHOTO TOJIOIIEHOBOTO Topu3oHTa 1b (8§8P12.4 THIC.
JIET) U MO3JHEIICHCTOIIEHOBOTO TEPPUTEHHOTO TOPH-
30HTa 2 (> 12.4 THIC. J€T), MOCTPOCHHBIC 1O COACPIKA-
HUSM B KOJIOHKaX [6]. Bo Bcex 3TUX ropu30HTax aHo-
MallbHbI€ M MOBBIIICHHBIE COACPKAHUSA MapraHiia OT-
MeuarTcsa B npeaenax KP3. [lng nuaromoBoro romo-
IIEHOBOTO TOPU30HTA PE3KO 0003HAUNIACH AHOMAJIHS B
paiione baputoBeix rop. OHa HE TpOCIEKHUBAIACH B
pacmupeieIeHIN MapraHla B IIOBEPXHOCTHBIX O0CaaKax
(puc. 5), Tak KaKk Ha MOBEPXHOCTH JHA TaM BBIXOAST
TepPUTCHHBIE TO3JHETICHCTOIEHOBBIE OTIOKEHHS C
MallbIM COJIepKaHWeM MapraHiia. AHOMalus Ke B JIH-
ATOMOBBIX HMJIaX OTPEAEsIETCS BBICOKMM COJEPKAHU-
€M MapraHiia B TOJIOIEHOBBIX 0CAJKaxX KOJOHOK, OTO-
OpanHbIX BOIM3M BapuToBeIX rop.

st Gonee npeBHUX TEPPUTEHHBIX OTIOKEHUH TMO-
BBIIICHHBIE COJICPKAHMS MapraHiia, XOTs U Ha MOPSII0K
MEHBIIINE, YeM B JMATOMOBBIX MJIaX, yCTAHOBJICHHI Ha
CEeBEpO-BOCTOYHOM CKIJIOHE KOTJIOBWHBI, W, YACTUYHO,
BONMM3u baputoBsix rop (puc. 9). UMeHHO 31ech MOXKHO
MpeAnonaraTbh HaxXOXKJICHHE HJOTEHHBIX MCTOYHHUKOB,
SMU30IUYECKU TTOCTABISIONINX MapTaHel] B UJIOBbIC WIH
MPUJIOHHBIE BOABI. M3BECTHO, YTO HAKOIJIEHHWE €T0 U3
TUAPOTEPMANIBHBIX IIIOMOB BO MHOTHX paiioHaxX pac-
MPOCTPAHEHUS] METAIJIOHOCHBIX OCAJIKOB MPOUCXOJINUT,
TJIaBHBIM 00pa3oM, Ha 3HAYUTEIILHOM YAaJICHUH OT HC-
TOYHHUKOB, TaM, TJIe CYLIECTBYIOT yCIOBHS AJIsi HAKOTLIE-
HUS OCAJIKOB U COXPaHEHHs B HUX MapraHua [22, 27] .
DTO MOXET OBITh CBSI3aHO C TUAPOAMHAMHUYECKUMHE YCIIO-
BUAMH JTHOO ¢ (PU3UKO-XMMHYECKUMHU OCOOCHHOCTAMH
MIPUJIOHHBIX U WIOBBIX BOJI. Ha BO3BBIIIIEHHOCTSIX B paiio-
He BapuToBBIX TOp B rOJNOIEHE OCAJIKHA HE HAKAIJTMBAJIHCh
13-3a TIOBBIIICHHOW MOJBMKHOCTH TPUIOHHBIX BO/I.

HHTeHCcHBHOE HaKOIMIEHHE MapraHila B KOTJIOBUHE
JlepioruHa MMeIO MECTO TOJBKO B TOJIOIEHE, KOTAA

Puc. 8. Kapra pacupenenenus 3HaueHui Tpex Gakropos
JUIS1 TOBEPXHOCTHBIX OCAIKOB KOTIOBHHBI [eproruna (yc-
JIOBHBIE 0003H. CM. Ha puc. 1).
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Obi  chOpPMHUPOBAHBI MAaCCHUBHBIE OapHUTOBBIC IIO-
cTrpoiiku baputoBsix rop [13], XoTst akTUBHU3AUS THA-
pOTepMaNbHON JEATEIBHOCTH NPOHUCXOAMIA B 3TOM
paiione u panee [9]. Haubonee BaxHbIM COOBITHEM,
IPOU3OLIEAIINM B HayaJle TOJI0IeHa, KOrja Hauyaloch
MHTCHCHBHOE HAKOIJICHHE MapraHila Ha 3HAYUTEIbHON
TUIOMIAAN KOTIIOBUHBI, SIBUJIACH CTPAaTU(UKALIHMS BOJHOM
toimu [19]. Jlo aToro 3umMHee KOHBEKTHUBHOE IMepeMe-
MIMBaHUE BOJ OXBAaTBHIBAJIO BCIO TOJIY, BKJIIOYAs MPHU-
JIOHHBIE BOJIBI, U OOIIMPHBIC TIIOMBI CO crerupuyiec-
KHUMH THAPOXUMUYECKUMHU YCIOBUSAMH He POpPMUPOBa-
auck. O0orameHne 0caakoB MapraHlleM U MUKpPO3JIe-
MEHTaMH 3a CUYET UX OCAXIACHHS U3 THAPOTEPMAaTbHBIX
IUTIOMOB MOTJIO TIPOMCXOJUTH TOJIBKO BOJTH3U TaKUX HC-
TOYHUKOB, YTO M OTMEYEHO Heaaneko oT bapuToBbix
rop B koionke H7-988 [9]. B rononene xe npousonuia
cTpatuduKanus BoJ, CHOPMHPOBATIHCH MOBEPXHOCT-
Has, MPOMEXYTOYHass W TIAyOMHHAs BOJHBIE MacChl
(puc. 10). Ilpu >nu3onnyYecKOi aKTUBU3AIUH HU3KO-
TEMIIEPATYPHOU THAPOTEPMAJIbHON AEATEIBHOCTH B
paitone bapuToBbIX TOp, HampUMep, B Iepruox GopMu-
pOBaHUS TaM MacCHBHBIX 0apUTOBBIX TIOCTPOEK, B IIY-
OWMHHOW BOJHOW Macce, HE MOABEP)KEHHONW KOHBEKTHB-
HOMY TEepEMEIINBAHUIO U OTHOCSIICHCS, K TOMY XKe, K
CJIOI0 KUCIOpPOJHOTO MUHUMYMa [12, 46], MmoryT ¢op-
MHUPOBAThCSl YCTOMUYNBBIE BOJHBIC TUTFOMBI C MOBBIIICH-
HBIMHM COJEPKAHUSIMHU PYIHBIX 3JIEMEHTOB, JHOO cO
CrienuPUIECKUMH THUIPOXUMHUYECKHUMHU YCIOBHIMHU,
OJIArOMPHUATHBIMU JIJI1 OCAXIACHUS PYAHBIX 3JIEMEHTOB
U3 MOpcKux Box (puc. 10).

B ¢opmupoBaHNN METATIOHOCHBIX OCAJAKOB MOXKET
OBITh TaK)KE 3HAUUTEIBHOI POJIb MN3NOHHBIX UCTOYHH-
xoB BJIIII3, n3MeHAOMUX THAPOXUMHUIO IPUIOHHBIX U
WJIOBBIX BOJ] M CO3/IAIOIIUX CIEIU(HUCCKHIE YCIOBUS JUIS:

- HaKOIJICHUS B 0CaJKaX U3 MOPCKHUX BOJ dJie-
MEHTOB, XapaKTEePHBIX JJIsI AaHOKCUJHBIX 00CTaHOBOK
(V, Mo, Ag);

- COXpaHeHHs B OCAJKaX Pa3IMYHBIMU CIIOCOOAMHU
anemenToB (Mn, Ni, Zn, Au, Hg, Ba, Fe), noctynaromux
Ha JIHO C OWOTGHHBIM H TEPPHUIE€HHBIM BEIIECTBOM,
OCaXKJAIONIUMCSI CKBO3b THIPOTEpPMAalbHbIC TUIIOMBI B
rTyOMHHON BOJHOW Macce;

- HAKOIUJICHUA M COXpaHCHUSA B IMMOBEPXHOCTHBLIX
ocCaJikax MapraHia, moCTynaromiero n3 BOCCTaHOBJICHHbBIX
OCaJIKOB IIPpU UX PAHHECAUATCHCTUYICCKUX N3MCHCHUAX.

Puc. 9. Cpeanee conepxanue MapraHia B ocajkax pas-
JUYHBIX JIUTOCTpATUrpaduueCcKuX rOpU30HTOB.

A P la, rononienoBbiii nuaromoBsiit (0P8 Twic. et.), b P Ib, ronore-
HOBEIH TeppureHuslil (8P12.4 teic. net), B P II (> 12.4 ThIC. NET)

14'1,4 145 14'16 1;17 148 (ycioBHbIC 0003H. CM. Ha puc. 1).
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3 YPOBEHb MOPS B
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Puc. 10. Mozaenbp GpopMupOBaHUsS MapraHIEeBbIX METAJJIOHOCHBIX O0CAJKOB KOTJIOBUHBI JleproruHa (yCJIOBHBIM
CyOIIMPOTHBIN pa3pe3, BePTUKAIbHBIN MaciTa0 11 BOAHOMN TOJIIU 3HAYUTEIBHO KPYITHEE, YeM JIJIsl 36MHOM KOPBI).

1P3 P reonoruueckue kommiekcs: 1 P akyctuuecknit pyngament, 2 P ocagounsiii uexon, 3 P kaliHo3olickue ByakaHUTHI; 4 P
paspsiBHBEIC HapymeHus; SP7 P BogHble Macchl KOTIOBUHEL: 5 P moBepxHocTHAs, 6 P nmpomesxxyrounas, 7 P rmyounnas; 8P9 P
BOJHBIC IIJIIOMBI, SITH30NYECKN (OPMHUPYIONHECS HAJl SHAOTEHHBIMH HcToOUHNKaMu: 8 P nndunsrpanmonnsivu, 9 P anu3zu-
oHHBIMH; 10 P MaccuBHBIE pynHBIE 00pa30BaHUs HA MOBEPXHOCTH AHA (OapHTHI, Kele3oMapranueBsle kopkn); 11 P mapran-
[[eBble METAJUIOHOCHBIE OcajKkH; 12 P MHTEHCHBHOE AHareHEeTHYE CKOE U3MEHEHHE 0Ca KOB BOIM3H MECT Pa3rpy3KH dIIH3HOH-
HBIX QaronnoB; 13P14 P HanpaBieHue NBUKCHUS QIIIOUIOB B 0cagouHOM dexiie: 13 P uHGUIbTpalHOHHBIX (MEK(pOPMALIOH-
HEIX), 14 P onu3nonHbIx (BHyTprudopMannoHHbIX); 15 P moctymienue sHI0TEeHHBIX (QIIOMI0B B BOAHYIO Toumy; 16 P Mmurpa-
I{sI Ta30B B BOJHOM TOJIIIE OT YHAOTEHHBIX HCTOYHUKOB; 17 P ocaxkjeHne OMOTreHHOI0 KPEMHHUCTOTO U KapOOHATHOTO MaTe-
puaina; 18P20 P Mmunepainsl, popMupyoOIIHecs: Ha TOBEPXHOCTH JHA, I XUMHYECKHUE DIIEMEHTHI, 00pa3yIoniye MOBLIIICHHbIC H
AHOMAaJIbHBIE COJIEPIKAaHMS B MOBEPXHOCTHBIX ocaakax: 18 P 3a cuer mocraBku BemecTBa YHAOTeHHEIMHU (uronnamu, 19 P 3a
CYET OCAXKJEHHS M3 NMPUJOHHBIX BOJ CO CHENUPUUECKUMH (U3MKO-XUMHUECCKUMHU yCIOBUSIMH, ONPEACIIEMBIMH BIUSHUEM
9HJOTCHHBIX UCTOUYHHKOB, 20 P ocanguBmmecs u3 rugpoTepMalbHEIX IUIIOMOB B ITyOHHHOW BOJHOW Macce.
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OmnpeneneHue MaciiTaboOB M MEXaHU3Ma peainsa-
MU KaXJOTO W3 YKa3aHHBIX (AaKTOPOB TpeOyeT aalib-
HEHUIINX UCCIIEJOBAHUI.

3AK/IIOYEHUE

DopMUPOBAHHE OKHUCICHHBIX METaJIOHOCHBIX
0CaJIKOB KOTJIOBUHBI JleplorHHa CBsI3aHO C PE3KO aHo-
MaJbHBIM O0OTallleHUEM MapraHileM MOBEPXHOCTHBIX
OCAJIKOB 3a CYET PaHHEIMAreHETUUYEeCKOH MUTPALlUU €ro
B OKHCJICHHBIA CIIONM M3 BOCCTAHOBJIEHHBIX JUATOMOBBIX
WJIOB, IEPBUYHO OOOTAIIEHHBIX MAapraHIeM U APYTUMHU
PYAHBIMH 3JIEMEHTaMH. DTOT MPOIecC UMEET MECTO B
OTHOCHUTEJIBHO y3KOH Tojioce Boib Bocrouno-/lepro-
TUHCKOW HIOBHOM 30HBI, IJI€ CYIIECTBYIOT YCIOBUS IS
MEPBUYHO-CETUMEHTAIIMOHHOTO HAKOIJICHUsI MapraHiia
U MHUKPODRJIEMEHTOB M3 MOPCKHX BOJ, a TaKXKe JJI UX
MOCJEAYIONET0 TepepacnpeaeaeHus. OTH  yCIOBUS
OTIPEIEISIOTCS:

- OJIM30CTHIO PHJIOTCHHBIX UCTOYHUKOB, MTOCTABIIS-
IOLINX MapraHell U HEeKOTOpbIe APyTre MEeMEeHTHI i (pop-
MUPYIONIMX TUTIOMBI B TTyOMHHBIX BOJIaX C UX MOBBIIICH-
HBIM COJIEpP)KaHUEM;

- IOCTYIUICHHEM TI0 Pa3IOMHON 30HE SITU3UOHHBIX
ra30BbIX ¥ BOJAHBIX (PIIOMJIOB U3 OcanouHbIX Tom Je-
PIOTHHCKOTO 0CaJI04HOr0 OacceiiHa, onpeaemsroIuX ciie-
nupuveckue HU3NKO-XUMUIECKUE YCIOBHS MTPHUIOHHBIX
Y WIOBBIX BOJI, YTO, B CBOIO OUYEPE/b, OMPEIEISIET BO3-
MOYKHOCTh HAKOIUICHHS 3JICMEHTOB aHOKCH/THBIX 00CTaHO-
BOK M COXpPaHEHHS B OCaJIKax MapraHila ¥ MHUKPOIJIEMEH-
TOB, OCAKAAIOUIUXCS U3 THIPOTEPMAIBHBIX TUTIOMOB;

- OomnpeereHHOW TIIyOMHON MOps, B CBSA3H C YeM
JTHUIIE KOTIOBUHBI HAXOJIUTCS HIKE TPAHUIBI IPOMEKY-
TOYHBIX M TTyOMHHBIX BOJHBIX Macc, a MPUIOHHBIC BOJIBI
OTHOCSTCS K CJIOI0 KHUCIOPOJHOTO MUHUMYMa.

B HakomieHUH pyIHBIX 2JIEMEHTOB B JIOHHBIX 0CaJl-
Kax KOTJIOBHUHBI JleproruHa u (GopMUPOBaHUN METAIIO-
HOCHBIX OCaJIKOB MTPOCIICKUBAETCS BIUSAHNAE HECKOIBKUX
MIPOIIECCOB:

- ocaxaenue Mn, Ba, Hg u, Bo3moxxno, Fe u3 run-
pOTEpManbHBIX IIJIIOMOB, SMU30JAMYECKH (HOPMUPYIO-
IIMXCS B TIIyOMHHON BOJHON Macce HaJ HHU3KOTeMIlepa-
TYpPHBIMU THAPOTEPMAIbHBIMA HCTOYHHKaMHU baputo-
BBIX TOp U 0ojee CeBEpHBIX PaOHOB, U COOCAKACHUE
OKCOTHAPOKCUIAMH MapraHIa U jKeie3a MUKPOdJIeMeH-
T0oB (Au, Ni, Zn, Co, Cu);

- ocaxxaeHue V, Mo, Ag, Pb u HEKOTOpbIX Ipyrux
MHUKPOAJIEMEHTOB M3 aHOKCUJHBIX U CEPOBOAOPOJIHBIX
MPUIOHHBIX U WIOBBIX BOJ CO CHEIM(PHUUECKUMHU THAPO-
XUMUYECKHUMH XapaKTepUCTUKaMH, (POPMHUPYIOLIUXCS
BOJIM3M 3JIM3UOHHBIX UCTOYHUKOB TI0 mepudepun Jepro-
TUHCKOTO 0CaJ0vHOro Oacceiina;

- paHHEIMAreHeTHYeCKoe IMepepaclpe/eicHue
MapraHiia ¢ KOHI[EHTpAIlUei ero B MOBEPXHOCTHOM CJIO€
0CaJKOB, Hanbonee A3PPHEKTUBHO MPOSBISIONICECs BOIH-
31 BocTouHo-/leprornHckoil 10BHOM 30HBI.

[Tomumo MapraHia OKMUCJICHHBIE METANIOHOCHBIC
ocajgku oboramieHsl B 3P5 pa3 OTHOCHUTENBHO pPeruo-
HalbHOTO ()OHA 30JI0TOM, HUKEJIEM, IIMHKOM, KOOaJb-
TOM |, JIOKaJIbHO, MOJIUO/ICHOM, PTYThIO, MEJbI0, Oapu-
€M, CBHUHIIOM, YTO OMPEEISIeTCS He TUareHeTHIECKUM
nepepacnpeieieHueM, a MePBUYHO-CETUMEHTAIINOH-
HBIM HaKOIJIGHHEM MHKPOXJIEMEHTOB B TOJOIEHOBBIX
ocaJKax JTOH 30HBIL.

OcHOBHas 4acTh SKCIEIUIIUMOHHBIX padOT BHIMOJ-
HEHa B peiicax pPOCCUICKO-IEPMAHCKOIO IPOEKTa
KOMEX u MUC P® no teme TCucrema BesieHuUs1 peecT-
pa MOABOAHBIX NOTEHIIMAIBHO OMAcHBIX 00BeKTOB POY,
AHaTUTHYECKUE UCCIEN0BAHUS U 0000IIEHNS BEIIOIHE-
HBI TIpH (uHaHCOBOH moxaepxke PODU (rpant 05-05-
65217-a) u IBO PAH (rpant 06-111-A-07-249). ABTOpHI
npusHatenbHbel H. bueboy, P.I. Kynunuay, C.A. T'opba-
penko, B.B. KoOpuisiHCKOMY 32 TOMOIIb B OpraHU3aIHH
9KCIIEMIIMOHHBIX paboT, E.B. Muxaiiauky 3a moMoIib B
PEeAaKTUPOBAHUU TEKCTA PYKOTHCH. boJbIyto momMouis B
BBITNIOJTHEHUH aHAIUTHYeCKUX padot okazamu B.U. Kuce-
neB, ['.M. Konecos, I.A.baxapesa, B.®.3anuna,
N.H. Sxymesa.
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Pexomendoeana x nevamu O.B. Uyoaegvim

A.S. Astakhov, V.V, Sattarova, A.1. Svininnikov, N.V. Astakhova, M.M. Domanov, M.V. Ivanov

Manganese metalliferous sediments in the Deryugin Basin (Sea of Okhotsk): chemical
composition and geological settling.

The results of the study of the chemical composition and location of manganese metalliferous sediments are
cited. They make up a surface sediment layer up to 30 cm thick, up to 40 km wide and 180 km in its extent in
the central part of the basin along the East Deryugin suture zone; the latter limits the Deryugin sedimentary
basin on the east. The sediments are enriched with respect to background sediments in Mn by 35 times, Au, Ni,
Zn, Co by 3-5 times, and locally, in Mo, V, Ba, Cu, Pb, and Hg. Their formation is presumed to be determined
by several processes: precipitation of manganese and some trace elements from the sea water plumes occasionally
formed above the hot vents in the northern part of the basin; sedimentation from anoxic bottom waters that are
formed above the eastern boundary of the Deryugin sedimentary basin, and early diagenetic migration of

manganese into surface sediments.

Key words: manganese, metalliferous sediments, chemical composition, genesis, Deryugin Basin, Sea of

Okhotsk.





