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TOHKOE TEPPUTEHHOE U AYTUTEHHOE 30J10TO B MOPCKUX OT/IOXXEHUAX
N.A. Fedoronchuk, I. A. Suchkov

FINE TERRIGENOUS AND AUTHIGENOUS GOLD IN MARINE SEDIMENTS

JocnigxKeHHs TOHKOro 30/10Ta YOPHOMOPCBKMX Ta OKeaHiYHWUX BigK1aAiB NoKasaso, Wo 30/10T0O Ma€ He fiMlle TePUreHHe no-
XOAXKEHHS, ane moxe 6yTv i ayTureHHUM. MpunycKaeTbes, WO MexaHi3Mu ayTUreHHOro YTBOPEHHS 30/10Ta B MOPCbKUX yMOBax
MOXYTb MaTH 6ioreoXiMiyHUIM, MiKPOBIONOriYHUI, @ TAKOXK rigpoTepManbHUIM XxapaKTep. B npoLec MOpCbKOro 30/10T0ro 3pyae-
HIHHA MOXKe BYTU 3any4yeHa He nuLle y3bepexHa YacTuHa, ane 1 Wwenbd ax 4o rMMboKoBOAHMX obnacTen.

BuByeHa mopdonoris BinbHOro 3010Ta AOHHUX BigKknagis wenbdy HopHoro Mops. PEHTreHiBCbKi 3HIMKKM 3pasKiB 30/10Ta Mno-
Ka3anu piBHOMIPHO PO3CisiHYy MPUCYTHICTb cpibna, 30HanbHi BKNtoYeHHs PbCl, HasiBHiCTb B 3epHax [iNsHOK, 36ara4yeHux Xio-
poM. NpUCYTHICTb Y 3010Ti XJIOPUAIB MOXKE CBIAYUTH MPO rigpoTepMasbHUM reHe3nc ayTUreHHoro 30/10Ta.

JocnigKeHHs oKeaHiYHUX BigKnaaiB NiBAeHHOI YaCTUHU ATNaHTUKM NOKa3ano HasaBHICTb TOHKOro 30/10Ta Y 6inbLlIOCTi Bigibpa-
HMX NP06. Pa3oM i3 TEpUreHHUM 30/10TOM MiBAEHHOT YaCTUHM ATNIAHTUKM, B NIBHIYHIA YACTUHI APreHTUHCbKOI KOTNIOBUHU 3Y-
CTpiYaeTbCs 301070, IMOBIPHO NOB’A3aHe i3 METASIOHOCHUMW OKEaAHIYHUMMU rigpoTepMamu.

KnroyoBi cioBa: HopHe Mope, ATIaHTUYHUIA OKeaH, TOHKE 30/10To, MOpd0onoris, reHe3unc 3o0Ta.

M3y4yeHne TOHKOro 30/10Ta YEPHOMOPCKUX M OKEeaHWYECKMX OCaAKOB MoKasano, Y4TO 30/710TO UMEET He TONbKO TeppureH-
HOE MPOMUCXOXKAEHME, HO MOXKET BblTb U ayTUreHHbIM. lpeanonaraeTcs, YTO MexaHU3Mbl ayTUreHHOro o6pas3oBaHmsa 30/10-
Ta B MOPCKMKX YCNOBMAX MOTYT MMETb BUOrEOXMMUYECKMI, MMKPOBUONOIMYECKUI, @ TaKKe rmapoTepmanbHbli xapaktep. B
NPOLLECC MOPCKOro 30/10TOr0 OPYAEHEHUS MOXKET OblTb BOB/IEYEHA HE TOMbKO NPUBPEXKHas 4acTb, HO U Wenbd BNAOTb 4O
rny6oKoBOAHbIX 061acTeN.

M3yyeHa mopdonorms cBO60AHOIr0 30/10Ta AOHHbIX 0CaAKOB Wenbda YepHoro Mops. PEHTTEHOBCKME CHUMKM 06pa3LL0oB 30-
N0Ta Nokasanu paBHOMEPHO-pacCessHHOE NPUCYTCTBUE cepebpa, 30HanbHble BKItoYeHus PbCl, Hannyne B 3epHax y4acTKoB,
o6oraleHHbIX XIopoM. MpucyTcTBUE B 30/10TE XIOPUAOB MOXKET CBMAETENBCTBOBATL O NTMAPOTEPMATIbHOM reHe3uce ayTUreH-
HOro 3onoTa.

M3y4yeHne OKeaHMYEeCKNX 0CaAKOB I0KHOM YacTu ATNaHTUMKM NOKa3ano Haau4yme TOHKOro 3010Ta B 60/1bLUMHCTBE OTOGPAHHbIX
npo6. Hapsiay ¢ TepPUreHHbIM 30/10TOM HOXKHOW YacTh ATNaHTUKK, B CEBEPHOM YacTu APreHTMHCKOM KOTNOBUHbI BCTpeYaeTcs
30/10T0, NPEANONOKNUTENBHO CBA3AaHHOE C METANNOHOCHBIMU OKEQHUYECKUMU TMAPOTEPMAMMU.

KnoueBbie coBa: HepHoe mope, ATNaHTUYECKUI OKeaH, TOHKOe 301070, MOpdO0orus, reHesnc 3o/10Ta.

Studies of fine gold in the Black Sea and oceanic sediments showed that gold has not only terrigenous but also can be of
authigenous origin. It is supposed that authigenous gold origin mechanisms in marine conditions may have biogeochemical,
microbiological and also hydrothermal character. In the process of sea-gold mineralization may be involved coastal part,
shelf and deepwater area.

We studied the morphology of free gold sediments of the Black Sea shelf. Gold samples X-ray photographs showed
proportional scattered presence of silver, PbCl zonal inclusions, occurrence of Cl reach areas in grains. Chloride presence in
gold may be an indicator of hydrothermal genesis of authigenous gold.

Study of oceanic sediments in the Southern part of the Atlantic showed fine gold presence in the most part of samples. Equally
with terrigenous gold in the Southern part of the Atlantic, in the Northern part of Argentina basin occur gold presumable
connected with oceanic metalliferous thermal springs.

Keywords: Black Sea, Atlantic Ocean, fine gold, morphology, genesis of gold.

BBEAEHWE

30/10TO MOMOAbIX OCa[04YHbIX KOMIMIEKCOB BCe
6onblle nNpuUBJEKAET BHWUMAHWME WCCNeaoBa-
Tenen [9]. OHO 3HaA4YUTENbLHO JlIErye NoAAaeTcH
oboraueHuto, 4em 30/10TO KOPEHHbIX nopoa. Ho
NIErKOAOCTYMHbIE antoBMalbHbIE POCCHINU KOH-
TUHEHTOB M MPUOPEKHO-MOPCKUE POCCHINU UC-
TOLLAIOTCH, M aKTyanbHbIMW CTAHOBUTCS BOMPOCHI
nccnegoBaHum 6onee yaaneHHbIX obnacrten 6ac-
CENHOB ceanMeHTaumn. 34ecb Ha NepBbIK NaaH
BbIXOASAT POCCbINM AaNbHEr0 CHOCA, B KOTOPbIX
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KOHLEHTPUPYETCA 30/I0TO TOHKUX pPa3MepHbIX
KNaccoB.

TOHKOE 30M0TO MPUCYTCTBYET B Pa3/NYHbIX
0Caf0YHbIX KOMMIEKCAxX B LUIMPOKOM BO3PaCTHOM
Jnana3oHe — OT JJOKEMOPUMUCKUX 0Bpa30BaHUM
J10 COBPEMEHHbIX 0caKoB. OHO OOHapPYHKNBAETCH
B Pa3/IMYHbIX IUTOJIOTMYECKUX TUMax nopod. Nm
3apaeHbl COBPEMEHHbBIE MOPCKUE U OKEeaHUYec-
KMe OTNIOXKEHUSAX Pa3nMyHOro reHe3mca u B npe-
Jenax pasnunyHbix MOPPOCTPYKTYP — OT WenbpoB
MOpen o rnyboKOBOAHbIX 06n1acTen okeaHa.
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Mopdosnorus, coctaB 1 reHe3nc 30/10Ta B KOH-
TUHEHTa/IbHbIX 0Caf0YHbIX daunsax U3ydYeHbl A0-
CTaTo4yHO xopouwo [1, 2]. Ho npobnema reHe3unca
TOHKOrO 30/10Ta B COBPEMEHHbIX MOPCKMX U OKea-
HUYECKUX OCafKax OCTaeTCs aKTyallbHOM B HaCTo-
aulee Bpema [2] .

MN3yyeHne TOHKOro 30/10Ta YEePHOMOPCKUX U
OKeaHMYeCKMX OCadKOB MoKas3asfo, 4YTO 30/10TO
MMEET He TOJIbKO TePPUreHHOE MPOUCXOXKAEHUE,
HO MOXET ObITb U @YyTUIEHHbIM.

Mpu N3y4eHnn TEPPUTEHHOro 30/10Ta O4HOM U3
rMaBHbIX 3aja4y SBNSETCA BOCCTAHOBJMIEHWE €ro
CBSI3M C KOPEHHbIMW UCTOYHUKAMM, PACMONOKEH-
HbiMM Ha cywe. [Tpn 3TOM pelatollee 3Ha4YeHne
UMEET XapaKTep pacnpeaeneHuns 3010Ta Ha NyTax
MUIpaLUK 0CagovHbIX KOMMOHEHTOB, XUMUYECKNUNI
COCTaB 30/10TUH U UX MOpPGONorus.

[Mpoueccbl 06pa3oBaHUSA ayTUreHHOro 30/10Ta
B MOPCKMX OCajKax U3y4eHbl B MEHbLLEN CTEMEHM.
OcHoBHOM NPOBGIEMON NMPU N3YYEHUM ayTUTEHHbIX
$GopM TOHKOro 30/10Ta ABASETCS BbIICHEHUE Me-
XaHW3ma ero o6pa3oBaHUs B MOPCKMX YCOBHUSIX.

PAMOH PABOT, METObl M OBBEKT
MCCJIEAOBAHNA

MN3ydyeHne 30/10TOHOCHOCTM MOPCKUX OTNOXKe-
HMM Hamu npoBoanTca ¢ 1993 roga. PaboThl Ha-
YyuMHanucb noa pykosoactsoM B.[l. Pe3Huka wu
M.A. MyapoBa, B HacTosiliee Bpems ucclenoBa-
HMUS NPOAOIKAKOTCS C MPUBAEYEHNEM HOBbIX AaH-
HbIX.

NccnenoBaHbl JOHHbIE OT/IOXEHUS CEBEPO-3a-
najHoro wenbda HepHoro Mops ¢ rNyouH Mops 4o
95 M Ha yvacTkax Ogecckum 3anmB, Cyxon nnuman,
3aToKa, ebpusHckasa 6yxTa, TeHapa, lMpaaHen-
poBcKkui, Opecckasd 6aHKa, KapKUMHUTCKWUI 3anuB,
MpuayHanWCKU panoH, panoH o-Ba 3mMeunHbin, Ce-
BACTONONbCKMMN panoH. Ocagku otéupanuce ¢ 6op-
ToB HUC «Tonas», «Apron» n «Bnagumup MapLlumH»
BMOPOMNOPLIHEBON TrpyHTOBOW Tpyobkon [19B-4
AvameTtpom 108 MM, C AJIMHOW KEPHOMPUEMHMU-
Ka 4 M, a TakKe gHodepnartenem «OkeaH-0,25».
Onpo6oBaHWiO NOABEPrasncb BCE BCTPEYaAEMbIE
JINTONOTMYECKME PAa3HOCTM OCaKOB — OT MECKOB,
nenuMTo-aneBPUTOBLIX UIOB M aneBpUTOB, Necya-
HO-aneBpPUTO-NENNTOBLIX CMECEN A0 WIUCTbIX pa-
KOBWHHO-AETPUTOBLIX OT/IOXKEHWW. ONpo6oBannch
B OCHOBHOM OT/I0XKEHWS rOJIOLEHOBOIO BO3pacTa,
B MEHbLLEN CTEMNEHN BEPXHErO MJIENCTOLLEHA (HO-
BO3BKCMHCKUI ropmn30HT). OTo6paHo n obpabo-
TaHO 6onee TbicAYM NPO6 AOHHbLIX OCa[KOB, BeC
npo6 oT HeCKoNbKMX Kr Ao 20 Kr. U3yyeHa mopdo-
norus 6onee 4yem 300 3HaKOB 30/10Ta.
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B KOHTMHEHTaNbHOW 4YacTu [lpuyepHOMOpPbLS
B Mexaypeybe [JHecTp — HOxHbIn Byr 6b11 onpo-
6oBaH 31 pa3pe3 OOHarKeHWW cybaKBanbHOIO
KOMMNEKca B Teppacax PeK, TMMaHoB, MASKEN,
annoBManbHOro, naryHHO-MOPCKOro, 03epHO-Nun-
MaHHOrO0, NMASXKEBOro reHe3unca. 3aecb 0To06paHo
115 60po3a0BbIX NPo6 BecOM A0 25 Kr U3 ncam-
MWTOBbIX, aIEBPUTOBbLIX, PEXE NENIMTOBbIX Ocaj-
KOB BEPXHEYETBEPTUYHOIO M rONOLEHOBOIO BO3-
pacra.

Kpome TOro, Hamu npoaHanaM3uMpoBaHbl Mpo-
Obl [JOHHbIX OCaAKOB LWefibda AHTApPKTUYECKOrO
NnoJlyocTpoBa M CEBEPHOM 4YacTu APreHTUHCKOW
KOTNIOBMHbI, MONy4YEHHble B pe3ynbrate Mopc-
KUX T[e0NOrmM4yecKnx WCCnefoBaHUM B nNepuoj
lNepBol YKpanHCKOW AHTapKTUYECKOM 3Kcneau-
umMm (1997 r.) ¢ 6opta HUC «3pHCT KpeHKenb».
Mpo6ooTOop nNpoBOAUACH MPAMOTOYHOW Yyaap-
HOM TPYHTOBOW TpyOGKOM AuvameTpoM 127 MM U
158 MM, B OTAENbHbIX Cly4asx — AHOYepnaTtenem
«OKeaH-0,25». CtaHuuM npobooTbopa pacnona-
ranucb B6/N3KM YKPanMHCKOW MONSAPHOM CTaHLUMMK
«AKagemMunK BepHagckui» (apxunenar ApOKeH-
TanH), B nponvee bpaHcdunga B6AM3K HOKHbIX
LLleTnaHACKWX OCTPOBOB, Ha wenbde KOKHbIx OpK-
HENCKMX OCTPOBOB U B CEBEPHON YaCTn APreHTUH-
CKOW KOT/IOBMHbI Ha WKWpOoTe NoaHATUSA Puy-TpaH-
an. TnybuHbl OKeaHa B TOYKax npobooTbopa Ha
wenbde coctaBaatoT oT 33 o 250 M, HA KOHTHU-
HeHTaNbHOM CKnoHe — 305-808 M, B ApreHTUHC-
Kon KoTnoBuHe — Ao 3450 m. Onpo6oBancs Bep-
XHWW CNOW AOHHbIX OCAAKOB Ha rMybuHy a0 2,6 M,
¢ 9 ctaHuMn otobparHo 11 npob6 Becom oT 0,3 Kr
1o 14,3 kr. Onpo6oBaHHble NOPOAbl — 3TO NENu-
TO-a/IEBPUTOBbIE W MENIUTOBbLIE W/bl, B OCHOBHOM
TEPPUTEHHbIE (MCKTIOYEHWE COCTaBASAIOT OCalKu
ApPreHTMHCKOM KOT/IOBMHbLI, B KOTOPbIX BEPXHUE
40 cM KepHa npeacTaBieHbl GopamMmmUHUDEPOBLIM
KapboHaTHbIM WIOM, OCTajllbHas 4YacTb — Teppu-
reHHas).

Mpo6bl o6oratanncb rpaBUTaLMOHHO Ha BUH-
TOBOM LWJt03€e KOHCTPpYyKUuK B. 1. MBaHOBa, KOTO-
pbIM MO3BOJAET y1aBAnBaTbh B KOHLIEHTPAT TOHKKUE
pa3MepHble Knacchbl TAXKENbIX MMHEPaNoB, BKIIO-
Yyas TOHKOE W MblJIEBMAHOE 30/10TO.

30/10TO N3 KOHLLEHTPATOB M3BEeKanocb aMallb-
raMmMpoBaHMWEM C MOCNeaylWMM pacTBOPEHUEM
amanbramol. [ledamanbramauusi Hamu MNpOBO-
Aunnacbh B «lWaJsWeEM peXnume» — amalibrama He
pa3BapuBanacb B 50%-Hon a30THOW KUCOTE, a
MeLJIEHHO pa3naranachk B cnabom pacTBope a30T-
HOM KWUCNOTbI, YTO NMO3BOJINIO COXPaHUTb NepBO-
HavanbHbIM BUL 3epeH 30n0Ta. HekoTopble Kpyn-
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Hble 30/10TUHbI, OBHapPYXEHHbIE MPU MPOCMOTPE
KOHLIeHTpaToOB Mo OGUHOKYISPOM, W3BIEKANUCH
6e3 amanbramMmmpoBaHua. M3yyeHne coctaBa 30-
JIOTUH MPOBOAMSIOCE C MOMOLbID 3MUCCUOHHOTO
CMeKTpanbHOro aHanM3a B Jlabopatopum 6aaro-
poaHbIX U peakux metannos MITMP HAH YKpauHbl
A.A. OWnHbIM. EAMHUYHO BbIMOMHANUCE pPeHTre-
HOBCKME MUKPO30HAOBbLIE UCCefOBaHUA Hanbo-
flee KpynHbIX 3010TUH. Kpome Toro, KpynHble 30-
JIOTUHbI  BblAeneHbl ¢GAOTaLMOHHBIM  CMOCO6OM
npu uccnenoBaHWM ABYX KPYNMHOOOBLEMHbLIX TeX-
HOMOrMYeCcKnx Mpo6 OcaKOB 3aToM/eHHOW na-
neoponuHbl JHenpa B HAMIMKU MexaHo6pyepmeT
(Kpveowu Por).

Hamu Take y4dTeHbl pes3ynbratbl UCCliefoBa-
HUW 30JI0TUH, OOHApPYXEHHbIX B TONOLLEHOBbLIX
OT/IOXEHMSAX MOPCKOW nepeckinu TumaHoB Lara-
Hbl — Annben Ha mexaypedbe [yHan — [QHecTp B
xone pabot lMpuyepHomopl PITl no reonoro-npo-
FHO3HOMY KapTUpPOBaHWIO CcyBaKBasbHOro KOMII-
JIeKca Ha 3010T0. MUKPO30HAOBbLIE UCC/IEAOBA-
HUS 30/10TUH TakxKe nposoaunnce A.A. KOWmrHbIM
B UTMP mnm. H.T1. CemeHeHKko HAH YKpauHbi.

PE3YJIbTATbI 1 X AHATTN3

B M3yyeHHbIXx ocagKax wenbda YepHoro mops
CBOGOJHOE 30/I0TO COAEPHKUTCA B OOJbLUMHCTBE
npo6, pa3mepsbl BbliAeNEeHHbIX 3010TMH — 0T 0,005
1o 0,500 mm, npeobnagaet pa3mep 4o 0,050 mm.
MaKcumanbHoe coaepXaHue cBOOOAHOro 30/0-
Ta (1,126 r/m3) ycTaHOBNEHO B OT/IOMKEHUSX 3a-
TonneHon naneofonuHbl AHenpa. Mo mopdono-
'MW 3epeH C HEKOTOPOW CTEMNEHbID BEPOATHOCTH
MOXHO CyUTb O FEHETUYECKOW NMPUHAAEKHOCTH
BblAeNeHHOro 30/0Ta.

AyTUreHHOCTb 30/10Ta yCTaHaB/IMBAETCA Mo OT-
CYTCTBUIO CNEOB TPaHCMOPTUPOBKU. B MOPCKMX
ocajKax ayTUreHHoe 30/10TO UMEET ChepUYECKyIo,
NENEWKOBUAHYIO WX  TPO3AbEBUAHYIO dOopMYy,
3epHa 06beMHbIE, MOrYT UMETb 3JIEMEHTbl KpUC-
Tannorpadunyeckonm orpaHku pocta in situ. Tep-
pUreHHoe 30/10TO XapaKTepU3yeTcs OKaTaHHbIMY,
YAJIOWEHHBIMWU GOPMaMK, MHOTAA C BPOCTKAMMU
KBapua. HYacTto TeppureHHoe 30/10TO UMEET Bepe-
TEHOOOpPA3HY UK NnacTuH4YaTyto dopmy. BeTpe-
YyaeTcs TaKXe TeppuUreHHo-ayTureHHoe 30/10T0, B
KOTOPOM MPUCYTCTBYIOT Cneflbl HapalwmBaHUsa Me-
Tanfa Ha 06/IOMOYHbIX YacTMLax B NOCTCEAUMMEH-
TaUMOHHYIO CTaauio.

Haunbonee nonHo 6bina uccnegoBaHa Mopodo-
JIOrMsl 30/10TWH, BbIJIENIEHHbIX U3 JOHHbIX OCAJIKOB
3aTornjlieHHoOM MopeM nasneofo/nHbl [Henpa.
Cpean HuX BCTPe4valTcs TEPPUIrEHHbIE MNACTUH-
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yaTble, BepeTeHoo6pa3Hble U ayTUreHHble KOKO-
HOO6pa3Hble, WapoobpasHbie GopMbl. BeiageneH-
HOoe cBO6GOAHOE 30/10TO NMPUYPOYEHO B OCHOBHOM
K aneBpo-nefinMToBbIM M MNEIUTOBbLIM UiaM, pexe
— K PAKOBMWHHbIM UNaM U UINCTbIM PaKyLLHWKaM.
Camoe 60/blI0OE YACNO 3HAKOB 30j10Ta (0T 10 go
16) TaKKe NPUYyPOYEHO K NENNTOBLIM U a/IEBPUTO-
BbIM PA3HOCTAM OCaJKOB, M TO/IbKO B O4HOM CJly-
yae — K cpeHe3epHUCTOMY rnecky (Bcero B 4,5 Kr
B/IAXKHOM NPo6bl 06HAPYKEHO 16 3HAKOB 30/10Ta).
B MAUCTbIX paKylWHUKax 06bIYHO BCTpPeYaeTcs Mo
1-2 3HaKa 30/0Ta.

AyTUreHHoe 30/10TO0 B BUAE LWAPUKOB U BYJib-
60BUAHbIX HApPOCTOB, CTAXXEHWW, 30eCb OObIYHO
MMeeT 6oJiee BNeKNblA, CEPOBATO-XKENTbIA LIBET,
YTO MOXET CBUOETENBbCTBOBATbL O €r0 HU3KOM Npo-
OGHOCTU. B oT/In4Kne OT ayTUreHHOr o 30/10Ta, TEPPU-
reHHble 06/IOMKM (MI1aCTUHKK C PBaHbIMU KpasiMu
— cnegamu TPaHCMOPTUPOBKU) UMEIOT APKO-XKEeS-
Tbi (30/10TOM) LBET U CWJIbHbIX MeTal/IM4ECKUM
6necK. BeposaTHO, NPOOHOCTb €ro Bbllle, YEM Y
ayTUTreHHbIX GOpPM, YTO TPeBYeT NMOATBEPKAEHUS
CneKTpanbHbIM aHanM30M.

K coaneHuto, BbINOMAHWTbL CpaBHEHWE MpPO-
OHOCTU ayTUreHHbIX U TEPPUTEHHBbIX GOPM CMNEKT-
panbHbIM aHalM30M MOKa He yaanocb, MOCKOJIbKY
ayTureHHble ¢opMbl 06LIYHO UMEIDT Bonee men-
KWe pasMepsbl, a Af1g cneKrTpaibHOro aHanusa or-
Oupanucb Hanbonee KpyrnHble 30/10TUHbI.

AyTreHHoe 30/10TO B UCCNeOBaHHbIX OCajKax
006bl4HO MO pa3mMepam He npeBbiwaetr 0,025-
0,030 MM, B TO BpeMS Kak TeppUreHHble nnac-
TMHKKM pocturator 0,182 MM, XOTS 4alle BCero
BCTpevatloTcs 3epHa pa3mepom 0,040-0,060 mm
n 6onee Menkune o6J1I0MKH (puc. 1, a, 6).

30N0TUHbI, BblaefeHbl GAOTALMOHHLIM CMO-
co6om B HUHUIIN MexaHobpyepmeT (Kpuson
Por) npeactaBnsioT cob60oM NPUHLKMNMUANBHO OT-
JINYHblE OT OCTajlbHbIX 30JIOTMHOK 3HaKKW. 370
KpynHble (4o 0,3 MmMm) arperatbl CIOXHON GOpPMbI
C ABYMS pasnMyMMbiMK cTagnusaMu dopmupoBa-
HUSE MMHepana. 34ecb Ha TOHKMX MNacTUHKax C
larpeHeBoM W Jaxke MaToBOM MOBEPXHOCTbIO
B BWAE HapOCTOB MPUCYTCTBYIOT KpUCTabl
npu3mMaTu4yeckon u Kybuyeckon ¢opmbl. Cre-
neHb obpacTaHua pas3fnyHad — OT eOuHMY-
HbIX KPUCTaNNIMKOB A0 MOYTU MOSHOrO MOKPbI-
TUE nJacTuH. HeKoTopble MIacTUHKU C OAHOW
CTOPOHbI MMEIOT MaTOBYK MOBEPXHOCTb, a C
apyron — rnagkyto, énectsauyto. BecTpedatoTes
04YeHb TOHKWE MNACTUHKKM C TpewuHamu. 3ep-
Ha npeacTaBnaloT CO60M KOPOYKM, Ha KOTOPbIX
HapoCu KpUcTabl.
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Puc. 1. TeppureHHble U ayTUreHHble GOpPMbl 3EPEH 30/10Ta M3 OTIOKEHWUN Wefbda HepHOro Mops 1 IOXHON YacTK
ATnaHTUKH

a, 6 — ayTureHHole 06beMHble 3epHa, pa3amep 0,050-0,054x0,025%x0,021 mm (wenbd YepHoro mops, naneopycno [He-
npa); B — TEPPUreHHoe 30/10TO B CPOCTKE C KBapueMm, pasmep 0,06x0,10 mm (wenbdp YepHoro mops, panoH TeHAPOBCKOM
KOCbl); I — TeppUreHHas 3akpyyeHHas naacTuHKa, AnnHa 0,2 MM (wenbd YepHoro Mops, panoH TUAKUIYNbCKOro iuMaHa);
[l — TeppureHHas BepeTeHoo6pa3Has Gopma «KOMOCOK», MONOChl HA MOBEPXHOCTU 30/I0TUHbLI MOBTOPSIOT U3MMBbI GOPMbI,
paamepbl 0,179x0,017 mm (wenbd YepHoro Mops, B6M3K 0. SMENHDBIN); € — 3EPHO C HETKUMU NapaniefibHbiIMU rpaHaMu,
pasmep 0,042x0,030x0,042 mm (KOxkHasa AtnaHTuKa, panoH HOxHo-LLleTnaHACKMX OCTPOBOB); X — 3aKpy4eHHOe BEepeTeHo,
MeCTaMu C YHeTKUMHU rpaHaMu, annHa 0,11 mm (KOxkHas ATnaHTuKa, paroH FOXHO-OpKHENCKKUX OCTPOBOB); 3 — Nan4yatas ¢op-

Ma, pa3amep 0,04 mm (ceBepHas YacTb APreHTUHCKOW KOT/IOBUHbI).

NHTepec npeacrtaBnseT BepTUKalbHOE pac-
npegefieHne 3HaKoB 30/10Ta B ocajKkax. B Bepx-
HUX MHTEpBasiax KOJIOHOK OCaJKOB BCTpeyvaloTcs
KaK TeppureHHble GopMbl 30/10TUH, TaK U ayTu-
reHHble (lWapoobpasHble). B HMKHUX MHTepBanax
npo60o0Téopa B OCHOBHOM BCTpeYaeTcs NaacTUH-
yaTble TeppureHHole GoOpmbl, a ayTUreHHoe La-
poo6pa3HOe 30/10TO BCTPEYEHO B €AUHCTBEHHOM
c/iyyae. Hanbonee BbICOKME 3HAKOBbIE COEpIKa-
HUSA U Hanbosee KPyrHble 30/I0TUHbI MPUYPOYEHDI
K HWXHUM WHTEpBanam rnpob, T. e. He K coBpe-
MEHHbIM WIUCTbIM PaKyWHUKaM, a K unam, nepe-
KpbIBaloOLWMM MapKUpPYIOLWMI NPOCIon aeTpuTa Ha
rpaHnLe HOBO3BKCUMHCKMX W ApeBHe4YepHoOMOpC-
KUX OTNOXeHUNH. KOHeYHOo, 3[eCb HeJb3s1 UCKIII0-
4aTb U HEKOTOPYK PoJib MPOCafA04YHOCTU 30J10Ta
(Hanbonee KpynHble YacTuLbl 30/10Ta, BEPOSATHO,
MOIYT MOCTENEHHO OMNYCKaTbCH B TOJILLE PbIXIOro
06BOAHEHHOro ocafKa), XoTs AN Takux pasmep-
HbIX KNaCCOB MPOLECChl NpocaiKu NyCcTb Aaxe B
06BOAHEHHbIX, HO CYLLEeCTBEHHO IMUHUCTbIX O0caj-
Kax, a 4acTo elle U C paKOBMHHbBIM U AETPUTOBbIM
Marepuanom, He MOryT MHTEHCUBHO NPOSABAATLCS.
CnepoBaTtenbHO, noApa3ymMeBaeTcs CUHIEHETH-
4yecKoe HaKoreHWe OOHHbIX 0CaKOB M 30/10THH.
Takum 06pa3om, HepaBHOMEPHOCTb HaKOMJIEHNUS
TOHKOr0 TEPPUreHHOro W ayTUreHHoro 3oso0Ta
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06yCNnoBIEHa M3MEHEHUSIMU peXMMa BGaccenHa,
a UMEHHO U3MEHEHNS NONOXKEHUA BEPEroBon n-
HUW, NUTOAMHAMMYECKUX WU TMAPOANHAMUCEYKMX
XapaKTepUCTUK obnactu cegumeHTauunun. Ob6uias
60/1ee BbICOKAsi HACbIWEHHOCTb HUMKHUX MHTEpP-
Ba/IOB OCaAKOB CBOOOAHbLIM 30/I0TOM W MNpPeoo6-
NlafaHue TEPPUTEHHOro xapaKrepa 30/10TUH 006b-
SICHAEeTCs ONM30CTblO  ManeobeperoBbiX AUHUN
NpuycTbeBLIX 4YacTen [lpagHenpa, B YCNOBUAX
4yero HakomnjieHMe cBOGOAHOrO 30/10Ta MNPOXOAu-
/10 B 60/1blUMX MacluTabax. B coBpeMeHHbIx ocaj-
Kax, rae Bbille CTeneHb NPOSIBIEHUS ayTUTE€HHbIX
dopm, obliee coaepraHMe cBOOOAHOro 30/0Ta
HUXKE.

B pesynbrate wu3y4yeHuss naowagHoro pac-
npeneneHne cBoboaHoro 3ono0Tta Ha [lpagHen-
POBCKOM YyyacTKe wenbda BbISCHUIOCL, 4TO
MaKCMMasibHble KOHLIEHTpaLuunM cBOGOAHOrO 30-
J10Ta NPUYPOYEHbI K NPOCTUPAHUIO NaneooNHbI
[Henpa, KoTopas B HaCTosIlLLEE BPEMS BbipaxKeHa
Ha MOPCKOM AIHE B BMUE PEIMKTOBOM oTpULLaTelb-
HOM dopMbl penbeda — [HENPOBCKOro xenoba.
Ha BHellHen YacTh xenoba BCTPEYEHO KaK Tep-
pUreHHoe, TaK 1 ayTUreHHoe 30/10TO.

Ha yyactke wenbda B6AM3M TeHAPOBCKOMH
Kocbl Oblin OOHapyXeHbl 60nee 06bEMHbIE U
KpyrnHble 3HaKW 30/10Ta, NpeobnagatoT Teppu-
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Puc. 2. PEHTreHOBCKME CHUMKM 30HaNIbHOIO 30/10Ta M3 AOHHbIX OCaAKOB Wenbda YepHoro mops (panoH Teh-
APOBCKOW KOCbl 1 3aTOKM), MacluTabHasa meTka cooTBeTcTBYeT 0,1 MM

a, B, i — CHUMKM BO BTOPUYHbIX 3/IEKTPOHAX; 6, I, € — Te e 06pa3Libl B XapaKTepPUCTUHECKUX U3NTYHEHUAX MO JINHNN Lo Ag (6,

r) v No nMnHuu Lo Pb (e).

reHHble, HO BCTpPeYalTCs M ayTureHHole GopMbl
(puc. 1, B, 1). bAnsoctb 6eperoBon NTMHUKU C UH-
TEHCUBHO PasBUTbIMUK LUIMXOBLIMKU MpoLeccamu
B NpuOGOMHOM 30HE O6BACHSET Hanuume 6onee
KPYMHbIX 30/I0TMH B OCajKaXx.

B6n3n 0. 3MeHnHbIA [NOHHbIE OCAAKW OMpo-
60Banucb Ha MMyouHy KonoHkn ao 3,5 m. B no-
IoOBUHE Npo6 OO6HapyxeHbl 3HakuM CBOGOAHOrO
30n0Ta (B 14 13 34 npo6, Ha 11 n3 21 cTaHuuK
npobooTtoopa). 3aecb npeobnagaloT TeppUreH-
Hble GOpMbl, XOTS BCTPEYalTCqd M ayTUreHHble
ob6pas3oBaHus. TeppureHHole GopMbl B OCHOBHOM
BepeTeHoobpasHble (puc. 1, a), ayTureHHole — B
BMAE LWWAapUKOB U KOKOHOB. TeppUreHHbin CHOC B
3TOM paloHe CBS3aH C MOLIHLIM BbIHOCOM OCa-
[IOYHOro matepuana [lyHaem.

B pesynbraTe M3y4eHUs COBPEMEHHbLIX U BEPX-
HeYeTBEPTMYHBIX altoBUabHbIX, laryHHO-MOpC-
KUX, 03EPHO-IMMaHHbIX U MISAKEBbLIX OTIOXEHWN
mexaypeybsi [JHecTp — FOXHbIH Byr 6bin0 ycTa-
HOBJ/IEHO, 4YTO 06Laa 30/I0TOHOCHOCTb KOHTUHEH-
TalbHbIX OTNOXEHWM 3HAYUTENIbHO (Ha MOPHALOK)
HUXKE, 4eM MOPCKUX. OnpeaeneHHble Hamu Mak-
CUMalbHble cofepyaHug cBOGOAHOrO 30/10Ta B
Teppacax lOxHoro Byra coctasnsiot 0,053 r/m3,
a B [lHecTpoBCcKoM amoBun — 0,155 r/mS.

Pa6otbl [MpuyepHOMOpPlPITI no Kn3yyeHUto
30/I0TOHOCHOCTHU CcybBaKBallbHbIX KOMIJIEKCOB B
KOHTUHEHTa/IbHOW YacTu [pnyepHOMOpbS TaKKe
NMoKa3a/in HEBLICOKWE COAEpXKaHUsi CBOOOOHOIO
30/10Ta B a/ylloBUasbHbIX U IMMaHHbIX 06pa3oBa-
HUaX. UcKnoyeHne coCTaB/ISET POCCLINENPOAB-

Tabnunua 1. Pe3ynbtaTbl PEHTFEHOBCKUX MUKPO30HAOBbLIX UCCNef0BaHMM aHWIMGOB 300TUH AOHHbIX OCaAKOB
wenbda HYepHoro mopsi panoHoB TEHAPOBCKOM KOCbI U 3aTOKU, U3BIEYEHHbIX aMalbraMUpoBaHUEM

yuactok Kparkasn Fe | Ni | Cu [ Co | Ag | Au | As | Bi | 8§ | Te | sb | Hg
o6pasey XapaKTepucTUKa
Terapa | 30HaNLHOE 3€pHO, Pe- | o | o\ | 501 | 00 |27,66(72,26| 00 | en | 00 | 00 | 00 | en
06p. 1 JIMKTOBASs 4acTb, LEHTP
Opr’Kaf;”ﬂa;aKpac”a” cn | 0,03|001| 00 |087 (9619 00 | en | 00 | 00 | 00 |1,11
Ceemas Gasa, Cpearaa | 5 | 56 | ¢y | 00 | 045|97,0| 00 | 00 | on | 00 | 014148
4aCTb KaUMbl
TeM“a"q’jjz' BRNOYE- | 00 | en |002]| 0,0 |11,51|8583| cn | 106 | cn | 00 | 0,0 | 0,99
TOPYUYHO-KpacHoe Heo-
[IHOPOAHOE BblAeneHne cn cn |0,03| 0,0 419|833 0,0 cn cn 0,0 cn | 0,93
Ha Kpato 3epHa
%%T;Kza LleHTp 3epHa cn | 00 |012| en [14,13/8387| 00 | 00 | en | 00 | e | 0,0
Ceemas dasa, kpaht | 4 | 50 [0,04| 00 [~50[>800 cn | ~3 | 00 | 00 | 00 | 00
3epHa
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JIEHWe 30/10Ta B rO/IOLEHOBLIX MECKax MOPCKOWM
nepecbinu o3ep LWaraHbl n Annben.

M3yyeHne cocTtaBa 30JI0OTMH OCa[KOB LIESb-
da ¢ nomoubio CreKTpalbHOro aHannM3a U MuK-
PO30HAOBLIX UCCNefOBaHUK HEKOTOPbLIX 30JI0TUH
NMOKa3ano BbICOKYO MPOOHOCTbL 30/10Ta — OT 723
Ao 970 (tabn. 1) n npucytcTBMe B 6OMbLUMHCTBE
06pa3LoB cepebdbpa, nHoraa ao 15,4%. B KavecT-
Be npumecen, KpoMe 06bl4HOro Ans CaMopOAHO-
ro 30/10Ta cepebpa, NMPUCYTCTBYIOT NOBbIWEHHbIE
coaepKaHug KobasnbTa, Meau, B MEHbLLEN cTene-
HM CBMHLIA, 6epUNInsg 1 BUCMyTa, MPUYEM UHOrAa
KOJIMYECTBO Meau U KobansTa JOCTUraeT uan npe-
BblILIAET coAepKaHue cepebpa.

BbINONHEHHbIE PEHTTEHOBCKUE CHUMKKM 06-
pa3L0B 30/10Ta BO BTOPUYHbLIX 3JIEKTPOHAX U B Xa-
PaKTEPUCTUYECKHMX UBNYHEHUSX (PUC. 2) NOKa3anu
NMOCTOSIHHOE PaBHOMEPHO pacCessHHOe MpPUCYTC-
TBUE cepebpa, HanM4ymMe B 3epHax y4acTKoB, 060-
ralueHHbIX XJI0POM, a TaKXe 30HallbHble BKIIO-
YeHus XxIopuaa CBMHLIA. BO MHOMMX 30/10TUHaX
Hab/tofaeTcs OTYETIMBAd 30Ha/bHOCTb B pac-
npegeneHnn NnpobHocTH (puc. 2, Tabn. 1). [paHuua
30/10Ta Pa3HOro coctaBa pacrnosaraeTcs KOHLEH-
TPUYECKM MapannenbHO BHELIHEN MOBEPXHOCTH,
4YTO MOXEeT CBWIETENbCTBOBATb 06 ayTUreHHOM
MPOUCXOXKOEHMM 30/10Ta U €ero pPocTe Ha MecTe.
YacTtbl BKItoYeHus 3epeH PbCl, KoTopble Moryt
ObITb FTMNEPreHHbIMU, YTO TAKXKE MOXET KOCBEHHO
CBUIETENLCTBOBATL 06 ayTUreHHOM MPOUCXOXKIe-
HWK 30510Ta. [[pMHMUMas BO BHUMaHWe pa3mep 30-
NoTuH (>0,2 MM), nnacTuHYyaTyto dopMmy 1 xnopua
CBMHLA, MOXHO NPeanonoXunTb UX cybMapuHHoe
rmapoTepMasnibHOE NMPOUCXOXKAEHHUE.

CpaBHMBas cocTaB 30/10TUH MOPCKUX MWAMUC-
ThIX JOHHbIX OCAAKOB W 30/10TUH, OGHAPYXKEHHbIX
B rOJIOLIEHOBbIX OT/IOXEHUAX MOPCKOW Mepechinu
numMaHoB LWaraHbl — Annben Ha mexaypedbe [y-
Han — [IHecTp B xoae pabot lMpuyepHomopl PITI
(Tabn. 2), 4eTKO NPOCMAaTPMUBAIOTCSH PE3KUE OT/IU-
4Yns B COAEPXKaHUW Meau, YTO CBUIETENbCTBYET O
pPasfiMyHbIX UICTOYHMKAX CHOCa 30/10TUH U, BEPOSAT-
HO, pas3IM4HOM reHesuce.

MN3yyeHne OKeaHWYEeCKUX OCaaKOB HXKHOM
qacTu AT/NIaHTMKM NOKa3ano Hanuyne TOHKOro
30/10Ta B GOJbIIMHCTBE OTOOGPAHHbIX NPO6 C rny-
6uH o1 30 M 10 3,5 KM [5, 6]. HecmoTps Ha To, 4To
o6beM Mpo6 cocCTaBiAN MepBble KWIOrpaMmbl,
B 82 % npo6 (9 n3 11 npob) 6biiM O6HAPYKEHDI
3HaKK cBob6oaHOro 3oj0ta pasMmepom ot 0,017
MM 10 0,110 MM, NPUCYTCTBYIOT TaKXe MHOMec-
TBO MeNb4YanllnMX OCKOJIKOB Ha rpaHuLe onTu4yec-
KOro 06HapyKeHMS.

Mo dopme oBGHapyKeHHoe 30/I0TO Pe3Ko OT-
iM4aeTcs OT 30/10TMH 4YEepPHOMOPCKOro uwenbda
— 3TO B OCHOBHOM BepeTeHo06pasHble, AeHapH-
TOBWIHbIE W NNIaCTUHYaTble 3epHa, BCTpevatoTcs
TaKKe Tab/IMYKKN M 3epHa C «pBaHbIMW», OMJbIBYa-
TbIMWM KpasiMu. Ha HEKOTOPbLIX 3epHax OTMeYatoT-
CSl OCTaTKM MEPBUYHBIX KPUCTaNIMYECKUX POPM
— YeTKO BblpaxeHHble rpaHu. Cneaos TpaHcnop-
TUPOBKM Ha 3epHax MpPaKTUYECKU He BWIHO, He-
CMOTPS Ha TO, 4YTO 30/I0TO HOCUT SBHO TEPPUTEH-
HbI XapaKkTep. 3TO MOXEeT CBWAETENbCTBOBATb
0 NefOBOM nepeHoce 30/0TMHOK. OTMevatoTcs
HEeKOTOpble OTMYUS B MOPGHONOrnuKn 3010Ta, Nony-
YEHHOr0 M3 0CaJKOB Pa3HbIX PANOHOB.

Bo3ne craHuum «AkageMuk BepHaackui» B
TeppureHHom 6GecKapboHaTHOM NenuTo-aneBs-
pPUTOBOM Wfie C MENKUM LebHEM B WHTepBane
onpo6oBaHusa 0—-0,25 M o6HapyXeHbl 3HaKKN 30-
/loTa BepeTeHoobpa3Hon dopmMbl pa3MepamMun 1o
0,03 mM. Hannune B npuneratolen Tepputopmu
AHTApKTUYECKOro MnoflyocTpoBa 6O0/bLIOIO KOMK-
yecTBa KBapLeBbIX Wi (No onucaHmnam B.T1. Pes-
HWKa) MOXET CBMAETENbCTBOBATb O FEHETUYECKON
CBSA3M 3TUX 30/10TUH C KOPEHHbLIMM NOPOAAMM MPU-
NleratoLLen cyln U nx N1egoBoM pasHoce.

B nenutoBbIX M NENUT-aneBpUTOBLIX Waax
pavioHa rNyboKOBOJAHOIrO Xenoba nponvea
BpaHcodunga toxHee HOxHbIX LLleTnaHACKMX OCT-
pPOBOB C rNMy6uH oKkeaHa 590 1 750 M 6bl/IM OTOG-
paHbl 2 Npo6bl AOHHbLIX OCAAKOB, B KaxJOW U3
KOTOpPbIX 06HapPYXEHO NbleBUAHOE 3010T0. MHTe-
pecHo, 4To B nNpobe BecoM Bcero 0,3 Kr (MHTepBan
0-0,25 M) obHapyeHo 3 3HaKa 30/10Ta pa3me-

Tabnuua 2. Pe3dynbratbl MMKPO30HAOBOr0o OMpeAeneHns coctaBa 30/0TUH M3 MECKOB MNEPEeChbINM TMMaHOB

LLaraHbl — Annben

o 6p':1ua Au Ag Cu Fe Pt Pd Rh Ir Bi Hg Te
1 7898 | 7,17 | 0,22 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
2 9261 | 685 | 0,20 0,0 0,0 0,0 0,0 0,0 0,34 0,0 0,0
3 86,45 | 920 | 0,10 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,06
4 9225 | 7,27 | 0,04 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,05
5 89,48 | 6,62 | 015 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
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pamu go 0,04 mm. dopma 30/I0TUH MNacTUHYa-
Tas, n1ucToBaTas, onjibiBYaTas, OKpyrnas ¢ BMS-
TMHaMU, YTO MOXKET OblTb CBA3AHO C UX Ja/bHUM
nepeHocom (puc. 1, e). B apyron npobe (MHTEpPBan
0-1,45 wm, Bec 14,3 Kr) BblgeneHo 9 3HaKOB 30-
JloTa nnacTtMHYaTon ¢OpMbl C pBaHbIMK, 3a3yo-
pPeHHbIMKW KpasMmu. Paamepbl 3010THMH oT 0,03 go
0,05 mMm. 3aechb e BCTPEYEHO AEHAPUTOBUAHOE
301070 pa3mepom 6onee 0,04 mm.

B nenuntoBbIXx cnaboaneBpUTUCTLIX Uax C Tep-
pUreHHbIMK 06/10MKamMu panoHa HxHbiIx OpKHER-
CKMX OCTPOBOB (rNMy6uHbl Mops oT 125 go 808 m)
B Karkaom u3 4 npob Becom oT 5 o 12,7 Kr 06-
HapyXeHo oT 2 A0 6 3HaAKOB 30/10Ta pa3Mepamu
oT1 0,017 po 0,110 mm. dopma 30/10TUH AeHapH-
TOBMAHAsA W NnacTMHYaTas ¢ «pBaHbIMU» KpasaMmu
W WwarpeHeBom NMOBEPXHOCTLIO (puc. 1, X). Ha oa-
HOM W3 30M10TUH BMAHA YeTKas KpuUcTaanmMyeckas
rpaHb.

B nenuTtoBbLIX M aneBpoO-NeUTOBbIX MNax ce-
BEpPHOM YacTn APreHTUHCKOW KOTN0BUHbI (rny6u-
Ha oKkeaHa 3450 M), B uHTEpBane onpoboBaHus
0-2,6 m B AByX Npobax Becom 5,2 1 6,6 Kr o6Ha-
pyXeHo 16 3HaKoB 30n0Ta. Popma 3epeH UCKIIO-
4yUTeNbHO BEpPETEHOOOPA3Hasa U AeHAPUTOBUAHAS
pasmepom 0,01-0,07 mm (puc. 1, 3). B HUKHEM
WMHTEpBane KOIMYEeCTBO 30/10Ta YBEIMYMBAETCS.
TaKKe B HUXKHEN YacTu KOJIOHKM 0CafKOB Habsto-
JaloTca MPU3HaAKW BO3OENCTBUA MYNbCUPYIOLLEN
cybMapuHHOM pa3rpy3ku rmapotepmasbHbiX pac-
TBOPOB, HabMtOgaeTCa aKTMBHOE 3aMeLleHne op-
raHUYEeCKMX OCTaTKOB MUPUTOM U TMOPOOKUCIAMM
Kenesa.

Y4ynTbiBas MUCKIOYUTENBHO BEPETEHOOOPA3-
HY0 M AeHOPOBUAHYIO GOPMY 30/10TUH, OTCYTCTBUE
TEPPUrEHHbIX MPU3HAKOB W MAaCTUHYaTbIX 30-
JIOTUH, 60Mblyto MMYyOMHY OKeaHa W NpPosiBAEHUs
rMapoTepMasibHOM AeATENIbHOCTHU, MOXHO caenatb
NpeanosioXeHWe 0 reHeTUYeCKon CBSA3M OBHapy-
KEHHOro 30/10Ta ¢ cybMapUHHOM pa3rpy3Kkon me-
TaNIOHOCHbIX TMAPOTEPM.

OBCYXOEHWE PE3YJILTATOB U BbIBO/1bl

CKoneHnss TOHKOro 30/10Ta B MOPCKWUX M OKe-
aHMYECKMX ocagKkax o006pa3ylT runepreHeTu-
yeckMe wendbl Ha NyTax TPaHCMOPTUPOBKM
0CaJlIoYHOro Martepuana oT 30JI0TOPYAHbIX MpPOo-
AB/IEHNUN K KOHEYHbIM CeAUMEHTALMOHHbIM 6ac-
cenHaMm. BbigeneHHas B KoHLe 90-x rogoB A30BO-
YepHOMOpPCKas 30J/I0TOPOCChINMHAA MNPOBUHLMS
OXBaTblBAET IOXHbIK CK/IOH YKPauHCKOro wuta, a
TAKMKe 0CafKu annioBuUs, TMMAHOB U WEeNbHOBYIO
o6niacTb. YcTaHOBNEHWE 3[eCb CBA3EN TEPPUTEH-

3B5IPHUK HAYKOBMX NPALb IHCTUTYTY FEOJIOrTYHHUX HAYK HAH YKPAIHH, BHI. 5, 2012

HOro 30/10Ta MOPCKUX 0CalKOB C KOPEHHLIMW UC-
TOYHWKaMW BeCcbMa 3aTpYyAHUTENbHO, T.K. CEBEPO-
3anaaHoe lpruyepHOMOpbe npeactaBnsaeT cobomn
anoBManbHyl0 paBHWHY C MHOMOKpaTHO nepe-
oTnaraBlUMMUCA Ha MPOTAXKEHUE TMJIENCTOLIEHA
0Cafjl0o4HbIMW KOMMJieEKCcaMu. Hawun wuccnenosa-
HUS W uccnegoBaHug [MpuyepHomMopl Pl no-
Ka3anu HEBLICOKYD HaCbILWEHHOCTb 30/10TOM
annBUabHbIX 0cagkoB [lpuyepHOMOPbS MO
CPpaBHEHUIO C MOPCKUMU. UCKITIOYEHNA coCcTaBNg-
IOT OTAeNbHble POCChINKU, Hanpumep, AKTallCcKoe
MecTopoXaeHue [1].

CpaBHuTENbHAs 00€AHEHHOCTb CBOOOAHbLIM
30/10TOM KOHTMHEHTasbHbIX 06pa3oBaHun, Gop-
MUPYIOLLMXCS Ha NyTSX TPaHCMOPTUPOBKN OCal04-
HOro Martepuana K ceguMeHTaLMOHHbIM Gaccen-
HaM, OTHOCUTEJIbHO MOPCKWX OCaKOB, JINLIHWUA
pa3 noaTBepxkhaeT HepaBHOMEPHOCTb U3MeHe-
HUS KOHLEHTpaUMK 30/10Ta Ha MNyTax MnepeHoca
OT MCTOYHWMKOB CHOCa K KOHe4YHbIM 6GaccerHam
ocagKoHaKoreHus. Paccmatpmas wenbhoBble
POCChINK, KaK POCChINM AanbHEro cHoca [8], 060-
rallleHHble TOHKUMUK pa3MepHbIMU KilaccamMu Tep-
PUreHHOro 30/10Ta, TaK MM MHaye CBA3aHHOIo C
KOPEHHbIMW PYAOPOSABAEHUAMN, MYCTb AaxKe ve-
pe3 MpoMeXyTO4YHblEe KOJIJIEKTOPbLI, HEOOXOANMMO
YYUTbIBATb AYTUIEHHbIE MEXaHW3Mbl OCaXAEHUS
TOHKOrO 30/10Ta HENOCPEeACTBEHHO B MOPCKUX
ocafkax. K Takum mexaHM3amMam MOryT OTHOCKTCS
KaK pasfinyHble NyTU XeMOreHHoOro o6pasoBaHus
CcBOOOAHOro0 30/10TA@ Ha FeoOXMMMUYECKUX 6Gapbe-
pax, Tak 1 BMOXEMOreHHble NMPOLIECCHI OCaXKAEHMUA
30/10Ta, BK/IOYad MUKPOOGUONOrMyecKne npouec-
Cbl M COPOLMIO 30/10Ta OPraHUYECKUMIN KOMIMJIEK-
camu.

Mpouecchbl ayTureHHOro o6pas3oBaHMs 30/10Ta
NPosIB/IAIOTCH HE TONbKO B HAcCTosILLLEEe BPEMS, HO
M B npowsioMm. Bo3amMOXHO, ayTUreHHas 30/0Tas
MWHepanusauna npuypo4yeHa K Haubonee yaa-
JIEHHbIM WNendam pocchiNen fdajibHEro CHoca.
Torna audodepeHUMaLmns U ocaxKaeHne Ha NyTax
MWUIpaLnmK 30/10Ta NPEACTaBAAETCH B CNeayloWwem
BMAE: B NPUBNIUKEHHBIX K KOPEHHBIM UCTOYHUKAM
0Cafl0YHbIX KOMIMIEKCax OcaXKaaeTcs KpyrnHoe 30-
J10TO, Janee B CeAUMMEHTALMOHHbIX BaccerHax B
30Hax CTarHauumu W guccunauumun [5] npoucxoaut
OT/IOXEHME MnaBy4ero TOHKOro 30/0Ta, a KoJjio-
WaHas M pacTBOPEHHAast YacTb 30/10Ta OcCaKJaeT-
Csl Ha reoXxMMUYeCcKnx Gapbepax U, BO3MOXHO, B
6/1aronpPUATHLIX YCIOBUAX BUOXMMUYECKMUM NYTEM.
B aToMm cnydyae HaKomn/ieHMe TOHKOro ayTUreHHoro
3010Ta 6yaeT cBA3aHO C GUOreOXMMUYECKMMU NO-
Kazatensamu ceguMeHTauMoHHOro 6acceilHa, Ho
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npu 3TOM MO UCTOYHMKAM BELLECTBA TaKOe 30/10-
TO 6yAeT CBA3aAHHO C Wwnendamu poccoinen aanb-
Hero cHoca.

Mpouecchl ayTMreHHoro o6pa3oBaHWs 30J10-
Ta B MOPCKMX OCafKax U BeposTHasa CBA3b €ro C
wnendamm poccbinen ganbHero cHoca TpebyloT
JaJIbHENLLErO U3YYEeHMUS.

B MOpCKMX ocajkax TaKKe BeposiTHO cybma-
PUHHOE rnapoTepmManbHoe o6pa3oBaHMe 30/0Ta.
M3BeCTHO, YTO B rMAPOTEPMAJIbHbIX CUCTEMAX Me-
Tanbl, HE UCKIOYad 1 30/10TO, MUTPUPYIOT B BUIE
OTpULATENbHbIX UMW HENUTPaNbHbIX KOMMIEKCHUX
xnopuaoB [4]. B Takom cnyvae BKIIOYEHUA B 30-
JIOTUHKaX XJIOPUAOB MOTYT ObITb CBUAETENIbCTBOM
rmapoTepMasnbHOro MPOUCXOXAEHUA 30/0Ta B
30Hax cybMapuUHHOW pas3rpy3kun rmaporepm. Bos-
MOXHOCTb TMAPOTEPMANIbHOIO MPOUCXOXKAEHUSA
TOHKOTO 30/10Ta B MOPCKKX OCafKax NoATBepXKaa-
€TCSH Hax0[KaMu TaKoro 30J10Ta B IOHHbIX OCajKax
ApPreHTUHCKOMW KOT/IOBWUHbI, CBSA3aHHbIX C 30HOW
pa3rpy3Kkn MEeTalsIoHOCHbIX TMAPOTEPM.

Taknum o6pa3om, MpPoLLEeCC MOPCKOro 30/10TOr0
OpydEeHEeHUs OXBaTbiBAeT He TOJIbKO Mpuierato-
LMK K 6eperoBon IMHUK Wenbd, HO MOXKET UMETb
W ropasgo 6osee WHpoKkre maclutabbl, BNIOTbL A0
rny6oKOBOAHbIX 06/1acTen.
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