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leoxumuueckue HCCaeJoBaHMA ﬂOMﬁBﬂSGﬁcKIﬂC 0CaJ0YHbIX OT. ‘ 42 BO3BOJMIN YCTAHOBUTD

OCHOBHBIE 33AKOHOMCPHOCTH pAcCHpeAeseHMs B HMX JHTHUA 3 €10 wﬁe CBH3M € JAPYrUMM
XMMUYECKMMM 3JIeMEHTaMIA.

Berynnienue. B mocsiesiaue rofisl B CBA3YM yBEJMUEHMEM SEISMmSStmng 52001€BA€MOCTH HacCe-
JeHMs 0co00e BHMMAHME YHENAEeTCH UBYYEHMIO COMEPIKAHMA MMEDOGISMSSTOs = 1013eMHBIX BOJAX,
MCIONb3YeMbIX IJIA NUTHEBOTO BOAOCHAOIKEHMA. YCTAHOBJIEHO, ST0 SPENN MEOrOSIICIEHHBIX MUKDO-
DJIEMEHTOB CEpPBLE3HYI0 DKOJIOTMYECKYI0 ONACHOCTh MOMKET NDEACTASMETE ¥ ~THil, [IOBBIICHHBIE
HEKOH/MLMOHHbIE COEPIKAHNA KOTOPOTO YCTAHOBJEHD! B DA/ HCTUSSMENS #2 TEDDITOPUN Y KPaMHBL
B 9TOM niiaHe 3HAYMTENbHBIA MHTEPEC NPEJCTABIAET TePPUTODIE LIPMESSeTDOEss, [7[e YaCTO MCII0-
Jb3YIOTCA I8 NUTHLEBBIX LeJIedl BOAbl C HeKOHIMLMOHHBIM CORCpUSasmese @Topa, Mei, CeJeHa U
MHOIMX APYTMX MUKPO3JeMeHTOB. OJHAKO AaHHbIE O 3aKOHOMEDSOCTERX PacupelelieHUA JUTUS B
o0berTax OKpYy2KalowLleil Cpeypl, 1, MPeXK /e BCEro, N0YBAX 1 OCAZ0SHSE SRMSEsiAX, KOTOPLIE ABJIA-
H0TCA OCHOBHBIM NPUPOJHLIM MCTOYHMKOM JIMTHA JUIA MOA3EMHLIX i DUSERRSICTHLIX 50/, IpaKTIYec-
KM OTCYTCTBYIOT.

B cooTBeTcTBMM C BBIIEMBNOKEHHBIM, LEJNbi0 JAHHLIX WOCEESSSa=Ni ObLUIO M3YYeHue
3aKOHOMEPHOCTE! pacrnpefeseHns JUTHA B [I0YBAX, MOBEPXHOCTHEIE OTANSE=NEY J NIOACTUIAIOLMK
MX OCA0YHLIX IOpOfax. OTO BAXKHO JIA ONPEHENEHMA YCIOBMI LA M MHTerpaimu
JUTHUA [IPK HpoLeccax runepresesa, CeAMMEHTALMMN, JMTOTEHE3a i A4S FOTasusIcHis BO3MOMKHOCTEN
IOCTYILIEHUS BTHX 9JIEMEHTOB B MPMPOJHBIE PACTBOPBL [OBEPXHOCTESIE M SOSSSMHLIE BOJBL

OcHoBHbIE CBEJICHMA O pacnpefesieHuy JUTUS NpPUBEJEHs! 5 patowax Xopervana DJL (1959),
Bunorpagosa AL (1957), Boitko T.®. (1964), I'muaGypra AJL, Craspess O (1969), Ponosa AB,
Muraucosa A.A., Bockpecenckoro HT., Kopausoii T.A. (1970), Korasa 53 Hassasnoit B.A., Conono-
saH.A. (1971) n gmp. [1, 4].

Xoperman 9.JL (1959) cumraer [1], 4TO copep:Kanye IUTHA B EPMCTARMN=ECKNX U 00JOMOYHBIX
[I0POAAXx B [POLECCe BHIBETPUBAHUA B 1IEJIOM OCTAETCA IOCTOAHELIM. ST0 2e OTHOCHTCH K IVIMHACTBIM
VIUIOTHEHHBIM ITI0POZIaM — apruJlyIMTaM, IIIMHMUCTBIM CJIAHLIAM, B KOTODSX SDOMCXOINT 3aMe/JIeHHbI
BBIHOC / MPUBHOC JMTHA 1 (PAKTUHECKM COXPAHAETCS €r0 NEPBOHAYANEE0E ROINEECTE0, HAKOIJIEHHOe
B Xxoxe cexumenTtorenesa. T.P. Boitko (1964) Ha OCHOBaHMM 3SKCOEDEMESTAILHLIX JAHHBIX 10
BBIUEJIAYMBAHMIO JOKa3bIBAeT, 4TO JIMTUI XOPOLIO YAEPKMBAETCA B EDMCTALTNYECKON peIleTKe
TIMHYCTBEIX MUHEPAJIOB ¥ He BEIHOCUMTCA BOJAMM, KOHTAKTUPYIOLIMMHM € MOPOZaMi. B TO 'Ke Bpema Rb
n Cs BenyT cebs xax oGMeHHBIE OCHOBAHNMA.

AB. Ponos u np. (1970) cumraer, YTO MaKCUMAJbHbIE KOHUEHTDEIGE JMTHA NPUYPOHEHBI K
ocajikaM, 00pa3oBaHHBIM B YCJIOBMAX 3aCOJOHEHHbIX jaryH. OfHaxo, Do HaimMM JaHHBIM (TWMIICHI
HEeOreHa M CMIIypa, aHTMPUTBI IOPBI), 3TM 00pa30BaHMA XapaKTEPHU3YHITCR COIEDXKAHMEM JIMTUA He
Gosee 1 x 1072 9,

Muorye uccinenoBaTeNM YKa3bIBAIOT HA TO, YT0 MUIpauMs JMTHE B NOA3EMHBIX BOJAAX
NPOMCXONAMUT B aKTUBHOM MOHHON (POpPME, a B NOBEPXHOCTHIX BOZAX 5 OCHOBHOM B BU/E INIMHMUCTOMN
B3BECY, M JMIOb YACTMYHO B MOHHOM (hopme. 310 ObLIO JOKA3aHO HALIMMIM MCCJIEJ0BAaHUSAMM IIPH
aHaJM3e INIMHUCTON PEeYHOit B3Becy, rae coepsxanme Li cocrasuio 2 x 1072 % Maoxs0 npenonoxuTs,
9TO HaKOIJIeHMEe 3TOr0 MarTepuasa u ero ocagka SyayT crocobCTBCBATE OTHOCHTEILHOMY 00Oralle Mo
OCafiKa JMUTUEM.
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Fesmmswsecne 0COBEHHOCTH paCNpeseneHus INTUS B ocanouHeix nopogax MNpugHecrposss

i XapakTepucruka paiiona Hecaeno-
= 13752} 1 | Bamwit. Tepputopus uccnenosammii pacro-
JIOZEeHa B npenenax Buuaungoi u Xmens-
HULKO# obnacreit (puc. 1),

Kpucrammaecknit hyugamesr maxo-
aurea Ha raybune 200-500 m, MOPOLsl €r0
[IpefcTaBaCHbl FHecaMy, aIlJIMTO-TIerMa-
TOMJHBIMM TIDAHUTAMM M MUTMAaTUTAMM WU
CIy#aT OCHOBHBIM MCXOZHBIM TepPUreHHLIM
mMaTepuasnoM 1siA OPMUPOBAHUA 0CALOY-
HBIX rpyBoo6iomMouHbIX HOPOS,

Kopa BmBeTpusanma passurta Hepas-
HOMEDPHO, M, B 3aBUCMMOCTM OT COCTaBa
KPUCTAJIMYECKUX NIOPOK, HA KOTOPBIX OHA
o0pasoBasach, nOApaseNseTca Ha TPH TH-
fla: KOpa BLIBETPMBAHMA HAa POBOBLIX TIpa-
HUTAX, JEMKOKPATOBLIX MUTMATUTAX U Mer-
MaTUTAX; Ha THecaX M MeJaHOKPATOBBIX
MUIMaTUTaX; Ha OCHOBHBIX IOpojax [5].

Ocanounsle mopoas: mnpezcTaBieHs!

ﬂ}?ﬂ ODJIOMOYHBIMY, MECHAHBIMU ¥ TJIMHUCTHIMU
pasnoBuHOoCTAMU. Cpenn 00N0OMOYHBIX O-
Pur § W - w100 - i
SUC L SePmmmepns wociedoeanull. 1 — ckeamcumbl uw ux pox npeobnagamr fpekunmn u KoHrjome-
HOMEP2, = — FRECTSN SLmiCeOIUMUNecKoz0 ONPOB0SaANUS NOYE
v PaThl, CPERM MeCHAHBIX — KBaplleBLIe, NoJie-

BOLINATOKBAPLEBBIE 11 aPKO30BbIE MECUaHN -
KM, & TE5NE S3ESPOmNTE, ITIMHUCTBIX — [VIMHBL ¥ APIMJJIATEL Pacnpoctpanenst Takxe kapGoHaTHbre
NOPOAS! (M=SeCT=msstue, IOUIOMMUTHI) M IMICHL

Pacupeseseswe autin B 0cal09HBIX HOpOAX. PaccmaTpuBas 3aKoHOMepHOCTY pacnpezenenus
JUTHA B OCES0SSSIX DOpOAax, MBI NPECHefoBaJiM 11eJib IIOKASATH B LeJIOM BaBUCMMOCTb paciipe-
ACJICHIE TS OF THma TODHOM NOPOABL M € MUHEPAJIBHOTO COCTABA, He3ABUCHMO OT UX cTpaTurpa-
(buueckoro momomsEHE

Codepmasse aumua 6 eepmuxaisrom npogure ocadounnixr omaoncenuti. Ilo ONOPHBIM
CKBaiMEaM (20 rayfumsn: 200 M) ObLI0 NPOMBBEAEHO COMOCTABIEHNE COEPIKAHNA JIUTUA B 0CALOYHBIX
OTIIOKEeENEE. HenoTopaie BepPTUKAJIbHbIE PAa3Pesbl CKBAMKIH IIpuBeJIeHbl Ha puc. 2.

Bepmsmmmssait paspes cks. 11674 TIPE/ICTABJIEH TJIMHUCTUMY IIOPOJAMM M aprUJLIATaMM.
Conepasmme merus 3 raumncTux nopofiax Haxoaures B npepenax 0,005—-0,006 mr/xr, Ha rpanmue ¢
aprImiTaMGe Cozepsmanie craHoBuTca Mexme — 0,004 mr/kr.

Beprisass==st paspes cks. 11664 npexncrasien IJIMHAMM, [IECKAMM U M3BECTHAKaMM. B rimHax
COonepzarie memes maxomurea B npefenax 0,005 mr/kr, HabmogaeTcs peskoe MOHMIKEHME cozep-
Hanna B necs=x — 0.0035 Mr/Kr, B MBBECTHSAKAX COMEPIKAHME MUHUMAJBLHO — 0,00015 mr/xr.

Bepruszazs=siit paspes cks. 13752 cioeH rumHMCTHMM nopojamMu M M3BECTHAKAMMU.
Conmepmarne meru= 3 ramuEax COCTaBJAET 0,005-0,007 mr/kr, geTko BuaHA rpaHnla nepexona K
UBBECTHARZM, T3¢ cozepxanue Juus cocrasiser 0,00018-0,0002 mr/xkr.

OfzomossEsie 00POILI COCTABISIIOT OCHOBHYI0 HaCThb NIeCTPONBETHO! KOHTMHEHTAJbBHON! U Teppu-
TEHHOJ NpUODPE==EO-MOPCKOi POPMALIMM BepXHEro NPOTEpPO30sd, MEHBbILE PasBUTHI OHM CPEIM OTJIO-
TKEHWI I0PCKOE, MET080i1 1 HEOTEHOBOM CHUCTEM. Conep:xanue B HUX UTUA 0BYCIOBIEHO B OCHOBHOM
HAJIAVENM HECODTHPOBAHHLIX NPOAYKTOB PA3PYMIEHMA KOPEHHBIX TIOPOJ, CPeay KOTOPBIX OCHOBHBLIMM
HOCUTE/IANG DETHA CAYHAT CJOABI, NOJeBble MmAaTe!, (ocdatsl, HIT00PUT, IIMHUCTEE MUHEPaJIb,
KapbonaTHsie wumepanst u ap. Bauskue smavemus CozepKanna mMTHA B OOJIOMOYHBIX IIOpOAax, B
MUTMATNTAX ¥ TPAEMTAX MOKHO OOBACHUTL TEM, YTO KPUCTAIUIMYECKHE IOPOLLI CIYZXUIM OCHOBHBIM
VCXOZHBIM TEPDHTEHHELIM MaTEPUAJIOM AJIA (GOPMUPOBAHMUS OCAOYHLIX OBIOMOYHBIX TIOPOZL.
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Puc. 2. Codepacanue awmua 8 eepmuxaibHOM Ppasdpese OnOpHuir cxeaxcux (m- 10—4%): 1 — azespoaumst u

apeuasumst, 2 — zauHucmsie nopodsl, 3 — necuansie nopodsvl, 4 — udseCMHAKL

3aKOHOMEPHOCTY paclpe/ieIeH!A JIMTUA B NTeCYaHbIX NOPO/ax PasmifHHsIX cTpaTurpauyecknx
nojpasnenesuit Tepputopun IIpuaHecTpoBbA OOYCHOBJIEHBI MX MMHEPAJLHBIM COCTABOM M, B
3HAYUTEJILHOI MEpe, — COJEPIKAHMEM TJIMHUCTBIX MUHEpAJOB. B cBA3M € 3THM B pacnpeseseHuy am-
TUA YCTAHABAMBAETCA YETKAA KOPPEJAIMOHHAA CBABb MEKTY COMEPMKaHMEM it TDAHYIOMETPUYIECKUM
COCTABOM TIOPOJIBL.

Munumanbabie 3HAYCHMS COHEPIKAHMA JUTHA, pyOuMams, Iesus OTMEHeHbl B IIeCYaHMKAX
xBapueroro cocrasa 0,0031 %. Ilpu nmepexope K 0JIMrOMMKTOBBIM, ME30- ¥ TOJMMMKTOBBIM Pa3HOCTAM,
CORepsKaLMM TIpUMecy OOJIOMKOB [OPOJ M 3HAYMTENbHOE KOJMYECTBO LEMEHTA, COAepMaHue ITUX
QJIEMEHTOB YBEJMYMBAETCHA, PacHpefesAsch B MOJEBBIX INNATax, caonax, docdatax, dumoopure,
MJIMHUCTHIX MMUHEpaJax.

Copepsxanue JuTuA B IECYAHBIX [I0POJAX uccaenyemoi Teppuropun roaebraerca or 0,0003 %
B HyzKHeMeNoBbIX oryoxenuax 1o 0,0097 % B npocnoAx KaJIOCCKMX OTJIOXKEHMI BEPXHEro MpOTepo-
307 MpPM CPENHEM CYMMapHOM 3HadeHuM B oToxenuax cucrem ot 0,0018 a0 0,0042 % [2, 4] B
NeCYaHBIX OTJIOMKEHNAX (PUKCHPYIOTea Haubosee peskyue M3MeHEHUA CONEPIKaHUA JUTUS, CBA3AHHBIE
¢ M3MEHEHMEM BEIeCTBEHHOr0 COCTaBa IOPOJBI, a TaKMe BO3JECTBMEM MNOA3EMHBIX BOJ, IPUBOAA-
IMX K uHTerparmy Jmbo audpbeperrmanmy 3JIeMeHTa.

IIpocnesxupaercs 4eTKadA CBA3b MEXKIY COZIEPKaHMEM JMTHA M NPOLEHTHLIM COLEPIKAHMEM B
nopoze dpakuuy < 0,01 mm. KpoMe ramMHMCTBIX MMHEDPAJIOB, OCHOBHBIMM HOCHTEIAMY JIATUA CIYHKAT
cmofipl, 0cOBEHHO BMOTUT, B CTPYKTYPY KOTOPOTO JIMTHII MOXET BXOAUTL B Pe3yinTaTe M3oMopdHOro
3aMelleHNA MarHud u »kesesa. Ilosromy comepakaHme JUTHA YACTO KOHTPOJMPYETCH MKEJe3UCTOCThIO
ouorura. HesnaunresbHble KOHUEHTPALMM JIUTHA COJIEPIKAT TaKMKe [10JI€BbIE IINAThL

HauGonee Boicokas koHuentparma Jmtua (> 0,009 %) ormeuena 8 00JOMOYHBIX TNOPOAAX,
MCXO/IHBIM MATEpUAJIOM KOTOPBIX CAYMKMAM TETMaTHThI, 3 TAKIKe Ha TePPUTODHAX, DACHIOJIOMEHHbIX
BOMM3YM BOH TEKTOHUYECKUX HAPYILEHUA

3aKoHOMEpHOe yBeyueHue conepsxanns Li xapaxTepro 1 docdaTHsMpOBaHHBIX IIECHaHNKOB
TIPOTepo30d ¥ MeJa.

Kpemuucrsie nopoast (CHMaMLUTbI) PasBUTBI HA MCCIEAYeMOA TeppUTODMM CPeIM OTJIOMEeHUH
CeHOMaHCKOr0 ApyCa ¥ YaCTMYHO HMIKHEecapMmaTckore mopgmsapyca (rabn 1) IlpexacraBnens: ouu
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ONOKaMM, CIIOHTOMATAMH, KPeMHAMM 1 KDEMHUCTbIMI Tychamu. Kpemnn XaPAKTEPUBYIOTCA CpenHUM
conepsxanyem Li 20 1,5 x 1073 9. Onoky u TPENeJIbI COCTOAT NPeMMYINECTBEHHO U3 onaa ¢ HeboJb-
L0/ NPMMECHH0 KaasimTa, TIAYKOHUTA ¥ TEPPUTEHHBIX MUHEPAJIOB (B TOM uncne tropanarura). Ys-

COREpXKaHMe B EMX JMTHA, ONOKK CEHOMaHCKOro Bospacra XapaxkTepusynrces 6ogee HM3KUM — 1,3 x
x 107 % no cpaszemso ¢ onoxamss capMaTckoro Bospacra — 3,1 x 107* %. Crionrommrsr — KpeMHMCThIe
[IOPOALI OPraEKNYecKoro [IPOMCXOMIEHUA, COCTOALE NPENMYLIECTBEHHO 13 CrMKy: ryfoxk, cre-
MEHTMPOBAHEHAIX ONaJ0M U coflepaKale SHAUTEJILHYIO PUMECh I1eCYaHO-TAMHNCTOro MaTepuasa, B
TOM ™icae raayxoEnTa, 910 ofycaaBnuBaer Conepsxanue B Hux Li Ha yposre 2,7 x 10 %.

Ocobyo rpynny TIOPOXT COCTABJAIOT IMICHI CUITYPHICKOTrO 1 AHIMAPUTET OPCKOTO BO3pAcTa.
Tuncer obpazywor asawrrenshol MOIIIHOCTY NAYKM CPeJM OTII0MEe U] TOPTOHA 1 pejue CaHTUMeTPO-
BBIE 11p0CI03t 8 %2pBoHaTHBIX mOpoxax CHITYPUIACKOM CHCTeMBL Conepsxanue B Hux Li Konebnercs B
HIMPOKUX npezenax (Taba. 1),

Pacnpezenemee ayumug B OCanouHeIX noponax IlpuatecTposbs cBasano ¢ COCTaBOM M KOJMUYECT-
BOM COZEPMALDINCA B HUX TePPUICHHBIX MUHEDAJIOB ¥ HaJIOXEHHBIMM TIpOIeccamu 8y THUIeHHOro
MuHepasootpasosasua.

B npupoze macunresaercs SHAYMTENBbHOE KOJMYECTBO MUHEPAJIOB JIMTHSA, CPENM KOTOpbIX
Haubosee pacupocTpasens CIIORYMEH, IeNMA0NT, NeTammT, aMbamronur, yuHBaMBIMT U Ipyrue.

YCTaB0BASHO, 4TO OCHOBHBIM HOCHTENIeM JIMTUA B IPOAYKTAX BLIBETPMBAHMUA CIYMUT KAOJIUHUT
(0,0022-0,013 %) [3] Menbmiee COZAEPXKAHME XapaKTePHO s MORTMOpuIionura (no 0,0015 %), za
VICKJIIOYEEMEM TexXTopuTa (JMTHEBOro MOHTMOPMJUIOHMTA C COZEpP:KAaHUEM JIUTUA a0 0,6 %).
SHauuTe LERE ROBUSHTDALMM JIATUA TUIMMNHBL 475 JmTHeBoro Guorura (0,29-0,90 % LiOs) u ero
TMAPATHPOBAEEEIX NPOLYKTOB.

YMeEsmenne conepxxanua Li npouexommr mvmb B Tex CIyHasx, KOria nepBuvHasA mopoja
oborauresa cnoxyvmesom — OCHOBHBIM JIMTMEBBIM MUHEPAJIOM, KOTOPBI JIErKO passiaraercs B 3o0me
runepreresa. Ocz=oBHoe KonuyecTso Li TIP1 NIpOLIECCaxX IMIEPreHesa HAKAIUMBAETCH B KaoJMHNTE,
Conmepxanne = zewm Li aMenseres or 2 x107° go 2 x 1072 % u 3aBuCHT OT cocrasa MaTepPUHCKOI1
TIOPOZEI 3t 30H:! SLIBETPUBAHMA (30HA AesunTerpaumy mbo KaoauHu3anmy).

Pacnpedeaenue sumus 8 novear. ABnasce npoxykrom Pa3pyLICHUA KOPEHHBIX MOPOJ, TOYBHI
TECHBIM 00pa30M CBA3aHB! ¢ uX TEPBUYHEIM cocTaBoM. Tax xak KpucTanmrieckue ofpasosanus, a
TaKXKe BEpPXHENpPOTEPO30iicKue, CUTYPUIICKME ¥ MEJIOBBIE OTJIOMKEHUS 00Ha)aiTCA TONBKO B
raybokux pessnix AO/MHAX, OHM TIOYTU He OKA3HIBAIOT BIMAHMA HA TIpOLeCCHl 10YBOOOpa30BaHMA.
OcHoBHy0 poas s 3Tom OTHOWIEHNM HA JAHHOI TepPpPUTOpMUM UTPAIOT JJIIOBUM, NEJIOBUIT HEOreHOBBIX
OTJIOKEHIE 3 OTAOHEHNI YeTBePTUHOrO nepuona [2].

Viccnenosanve mous 1I0Ka3ano, 4Yro
OHM COCTOAT M3 MMHEPAJIOB JBYX rpynm;
TEPPUTreHHBIX ~ KBApLI, TIONIEBO MmaT, Kap-

Tabauya 1. Cozepxanue JATHA B KPEMHMCTHIX,
thocthaTHBIX nopoaax u conax, %

r Teonornueckuii Li Ooatsr, docarer, eamonpt, amoopnT 1 Ip. 1
Hepamsi} B03pact Mun. | Max. | Cpemnee | ayTurenmmnix — rommucrsie MUHEDAJILI, COMH,
NS 0,0014 | 0,0049 | 0,0031 kapbonaTel, ocarsr n ap. Cpenu mune-

Onoka PaJloB, KOTOPbIE MOTYT COfEepsKaTh JINTUA,
Koem) 0.0011 | 0,0016 | 0,0013 pyGuamit, neswi, CTPOHLMI, BCTPEYEHBI

Kyem, 0,0011 0,0011 | cmopmsr, monessie mmartel, docgarTel, ramHN-

Kpeneere Ksem, 0,0018 0,0018 | CTbIe, KapOoHaTHbIE MMHepajbl, He NOBCe-
Cronromit Kgcml 0,0013 [ 0,0042 | 0,0027 I“erCT“" porosas obmanka, mupokcewst ¥ mp.
. | GYHeHME 3aKOHOMEPHOCTel pacmpezene-

Tpenen | Kpem; | 0,0002 0,002 | wys srrus s NOYBEHHBIX 00Pas30BAHUAX T0-
Huaromur | Nisy i 0,0045 0,0045 | xazano, wro ero pacnpenesenne obycnonme-
Tunc Shsk 0.0001 0,0004 0,0004 HO NPeuMYIUeCcTBeHHO MUHEPaJIEHBIM COCTE-

= BOM M04B, T.€. COZEPIKAHMEM TePPUIEHHBIX

et | : | 0.0009 | 00109 | 0,0059 (Guorura, axeccopusx u p.) ¥ Ay THUIeHHbIX
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Tabauya 2. Pacnipenenenue JUTHHA B MuHepaJsoB. Kpome 5TOro, HeoOXOIMMO yYMTHI-
NOBEPXHOCTHBIX OTJIO0ReBuAX, % BaTh, YTO 3HAYMTEJBLHOE KOJMYECTBO JIATHSA MOT-
T 70 copOMpOBaTHCA TIIMHMCTHIM MATEPMAJIOM TIOYB
Topona TIPY PABJIMYHBIX MAMeHeTHHECKUX NPOLIeccax U B
Miin. Max. Cpensee | orom ciyuae GyZeT KOHTPOIMPOBATHCA B OCHOB-
Tousa (yepHo3eM) HOM COOTHOLLEHMEM TEDPDPUIEHHOM M IVIMHMCTOM
H= 0,00, 1n 0.001 0.054 0.0039 COCTABJAOINMX. OTHM, BO3MOMKHO, 0o0bsCHAETCH
HECKONBKO IOBLIIEHHOE COIEpIKaHME JUTUHA B
H=0,2-0,34 0,001 0.054 0,0035 YEPHBIX T'YMYCOBBIX [0YBAX, MMEIOLUIUX IIPeuMy-
ouss! LIECTBEHHO MOHTMOPMILIOHNT-MIUIMTOBBIN COCTaB.
T 00011 | 0,0038 0.0027 Ilpu sTOM cofiepiarue TMTUA B NOYBAX KOHTPO-
JMPYETCA HE COAEPIRAHMEM TYMyca, & KOJIM4ecT-
DrmcTeie 00024 | 0,004 00031 | penmmim u BemecTBeHEBIM COCTABOM MNIMHMCTHIX
INoanoyseHHsId Ol MUHEPaJIOB.

Cyrnusxu 0,0024 0,0052 0,0032 PesyapraTel uccrefoBaHMit [O3BOJIMIN
— 00022 | 0.0051 0.0036 YCTAHOBUTH [D], 4TO CYLIECTBYIOT OnpeJiesIeHHbIe
3aKOHOMEPHOCTM B DaCHPEflesIeHunyn JUTUS Kak

Kap6onarnsie

0,0011 0,0023 0,0018 10 MJOWAZ¥, TaK M B BePTHMKAJBHOM paspese.
Opnako 9Ta 3aKOHOMEPHOCTL BbipaskeHa cJabo.
Ofmasn TeHAeHUMUs VBEJMHYEHUA COAEePIKaHUA
JIMTHSA B TIOYBEHHOM CJI0€ C TIIyOMHOI MHOT/Ia HapyIIaeTCs MM CTAHOBMTCHA HEYETKOM U3-3a aKTUBHOMN
copOuuy ero rymMyCcoBO-IJIMHMCTBIM BELIECTBOM IOBEPXHOCTHOrO CJIOA.

I ycTaHOBJIEHMS 3aKOHOMEPHOCTM B PACHpPEJIEJIeHMM JIMTUA B TMOYBEHHLIX 00pazoBaHMAX
(4epHO3eMHbIe pasHOCTM) 0TOOpaHbl NPOOLI MOYBEHHBIX M MOANOYBEHHBIX c10es (raybuua 0-0,01 u
0,2-0,3 M) ocHOBHOrO reoMopdOJOrMYecKoro npogund yepes Aoamuy p. Jzectp (puc. 1) u uayyeHo
pacripesiesienye JUTUA B 0YBE M MOANIOYBEHHOM cJioe y4acTka (Tabm 2, puc. 3).
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Feoxumuyecxue ocobEHHOCTH pacnpeneneHus NKTUS B 0Caa04HbIX nopogax MpuaHecTposbs

Kax BuHO 13 piee. 3, coneprkanne JUTHA KOHTPOJMPYETCA NPEHKE BCErO NONOMKEHMEM N0YBeH-
HOro ¢J108 B peasede. [lousoobpasyouine MOPoabl BOAOPA3ALIbHBIX YIaCTKOB U GAM3KMX K HUM BbI-
COKMX Y4YaCTKOB Teppac NPEJCTaBJEeHbl JIECCOBUAHBIMM CyrauHKaMu ¥ mmHamyu. OHM Xapaxre-
puayrores cpeasum cozepxxanuem autua (30-40 mr/xr). Ha TeppacoBujHbEIX y4acTKax ¥ B IIO/Max
PeK NoYBeHHbIe 00Da308anyA [IPENCTaBIEHb! ONeCYaHeHHBIMY JIECCOBUIHBIMU CYTIMHKAMMU, CYIIeCAMM
U TIecKaMmif, XapaxTepusyoumMmucHa Hambosnee Hu3KMM comepikamueM Jmtua (15—35 mr/xr). Sro
0Bycs10871€H0 NEPEMEISOM [ePBUYHOr0 TEPPUIEHHOTO MATepMasa M 3HAYMTEJbHBIM 'BhiCaJyMBaHueM'
3JIEMEHTOB aTMOCHEDHLIMI ¥ TIOBEPXHOCTHBIMY BOJAMMU.

B nozmouseszoMm cioe colepanme JUTHUA HECKOJBKO Gosbiue (puc. 3), 4eM B NOYBEHHOM, 4TO
MOKHO O0BACHNTS npeodiafaHMeM TVIMHUCTBIX YaCTHMI 110 CPABHEHMIO C BBLIIEJIEHKAIIMM CJI0eM.

Cpexnszee zHauenye CONEPIKAHMA JIMTHUA B IIOYBEHHBIX OOpPas0BaHMAX [AHHOM TEPPUTOPUM
HECKOJIbKO BhIIIIE KJaPHOBOIO.

Mozx#0 czenats BEIBOJ O TOM, YTO OCHOBHBIMM MCTOUHMKamMyM Li B oyBax cayskaT mpeumyniecT-
BEHHO KODEHEBIE MOPOAbl M MPOAYKTHI MX BBIBETPMBaHMA. IIpM 3TOM KOJMMYECTBO JMTUA B I10YBAX
KOHTPOJBIPYETCE B OCHOBHOM TIJIMHMCTHIMM MWHEPAJaMM M HEepasJoMKMBIIMMUCH [POXYKTaMU
KOPEHHBIX NOPOL

leoxinursecxoe nosefienne Li (muddeperimanya u uxTerpaumus) onpeessaeTcs paBHOBECHEM
B CMCTEME DacTsop (moj3eMHble BOAbLI) — MMHEpaJ (Iopoja) ¥ 3aBUCAT OT XapakTepa npolecca
Jutoresesa OTzennHble CTAafyMM JMTOTeHe3a: TUIIEPTreHe3, CeAMMEHTOreHes3, AuMareHe3 U sSnureHes
UMEIOT €303 cnewsthuyeckue GUIMKO-XUMMUIecKe 0CO0EHHOCT M O0YCHaBIMBAIOT [EOXMMUYECKOEe
noseferye Li #2 XaKI0M ONpee]eHHOM dTane (hOPMMPOBAHMS 0CANOYHONM TTOPOJBL

Pacemarpusas reoxnmmuyeckne ocobeHHOCTY B 1ENOM Tpynnsl peakux menodeit (Li, Rb, Cs),
NPeMKIe SCET0 CaeAyeT OTMETUTb, 4YTO B 30HE TFMIIepreHesa MX OCHOBHAafA 4epTa — TeCHaA Koppe-
JALMOHHAR CBA3L C IIMHMCTOM COCTAaBJAIOMIEN MOPOi IJTo 00bACHAETCA HaamuyueM OJaronpuATHOM
ISl BXOMASHUA 3J€MEeHTOB CTPYKTYPOJ MMHEPaJoB, a TaKMKe MX COPOLMOHHLIMM O0CODEHHOCTAMM.

B npouecce runeprenesa mpoMCcXoauUT NePBOHAYAJbLHOE O0eHeHMe KOPEHHOM IIOPOALI PERXKUMMU
menouamy (30Ha JesUHTerpanuM), a B AansHelimiem — oforaijeHue (30Ha KaoauMHM3aLMM). STa
TEHJHINA B NPOdUIe BHIBETPMBAHMA COXPAHAETCA HE 3aBUCHMO OT TOIC, 1O KAKUM TUIIAM TOPOK
abpa3yeTcs XOpa BbIBETPUBAHMA ‘

IMaparesesncel IMTHA. 3HAYUTENBHBIM UHTEDEC NPEACTABIACT U3YYEHME TIaPareHe3ncoB JUTUA
¢ apyrmt Ximudeckumyu oxemedramm [5]. C a70it nespio OblM MBydYeHBl 3aKOHOMEPHOCTH
pacnpezgenesra antua ¢ accommanuu ¢ Li, Rb, Cs, Sr, F. Teoxumuieckue napareHe3uchl O3BOJIAOT
Bonee weTxO YCTAHABAMBATL TUIIOMOP(HBIE IeOXMMUYECKME TIPUBHAKM KaK [ OTHEJbHBIX TUMOB U
rpynn mopon, Tak u anAa obpasoBaHMit opMalii B 11eJIOM; ONpefenAaTh yciaoBusa 00pasoBaHus
0CaZIOYHBIX 3 0CaJOYHO-BYJIKAHOTEHHBIX (DOpMAaLMit; ONpeneasaTb OCOGEHHOCTM SIUIEHETUYEKOro
mpolecca ¥ BO3MOMKHOIO pynoobpasoBaHMdA; NDOBOAMThL CTPATMIrpaduuecKyio KOPPEJALMI0 HEMBIX
0CAJOYHBIX TOJII 110 TeOXMMUYECKVM MIPU3HAKAM.

CramicTirdeckuiti anaym3 pacnpegpenenua Li, Rb, Cs, Sr, F, BxmowaBmmii, B 4aCTHOCTH,
OIIpejieneHlte IapaMeTPoB pacnpesiesie s KOHLUEHTpaLMil 9JIEMEHTOB M BBIYMCJICHMA MAaTPUL] 11 PHOM
M MHOTOXDPaTHON KOPPeALMY, II03BOJMI YCTAHOBUTD, YTO BCE M3ydaeMble HJIeMeHTh! B OOJblMHCTRE
CHOy4aeB XapaxTepusyoTCH CoJiep’KaHuAMM, OJIMBKMMM K KJIAPKOBLIM. AHOMAJLHBIE ¥ BBIIIE
KJIAPKOBLIX CONEPIXaHMA B OTZENbHBIX THUIIAX TOPOJ MOMHO O0BACHUTH copOLMeit [NIMHMCTHIMM
MuHepasiamit, Ju00 1M30MOPGHBEIM 3aMelleHueM JIPYIMX BJEMEHTOB B MMUHepasiaX NP HapyLIeHNH
(DU3NKO-XMMIHECKUX YCIIOBUIT PDABHOBECUA NPUPOLHOM CPEIbL.

PesayasTaTel NapHOM M MHOTOKPATHOM KOPPENALMM TIOKA3aJM HajJMYue B IOPojax B GONbIIMH-
CTBe CIyvHYaes [IBYX He CBA3aHHBIX Memxnay coboit rpynn: Li—-Rb—Cs u Sr. Irosxo Bener cebsa F: on
MOXXET BXOIMTL Kak B IIePBYIO, TAK ¥ BO BTOPYIO TPYNIy B 3aBMCUMOCTM OT THUINA TOPOJ, YCJIOBMIA MX
o0pasoBanus ¥ BTOPUUHBEIX M3MeHeHuit. B neppoii rpynme Bce Tpu anemenTa Li, Rb, Cs xapaxrepn-
BYIOTCS CHJIBHOM KOPPEeNALMOHHO! CBA3bI0, 0COOEHHO 9TC CBOJCTBEHHO INIMHMCTBIM ¥ Y3CTUYHO Kap-
bonaTHBEIM noponam. Prop umeet Godee cnalyic KOPPENALMOHHYIO CBA3b C DTUMM 3JEMEHTaMy, & B
OTHEJBHBIX CIVYaAX oHA BOODIE OTCyTCTBYET (IecyaHble ODOJLI HEOTeHa, MeJa, IMPOTepo3oa 1 Ap.).
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Kpwouenko H.0., Xosusckuii 3.4., XKyk E.A.
Tabauya 3. Teoxummdeckue naparenesmcst Li, Rb, B 1esom e, roBopA 0 reoXuMMUYECKUX v
Cs, F B pasHpiX TMIAX 0CaJOYHBIX NOPOJ napareresucax Li, Rb, Cs, Sr, F, eo6xoxumo
- OTMETHTb [IOYTH NOCTOAHHOE HAJWYMe IPYIILI
Feonornyeckuit | INecuansie T — KapGouarusie Li~-Rb—Cs; Li~Rb~Cs—F u Sr . mi60 Si—F
BO3pacT 110poAbI HOPOIBE % !
Heoren Sr-Li | Rb-Li—F-Cs - (raba. 3).
e T - T Heobxommmo 0TMETUTD, YTO TAKUE KOP-
- PEJIAIMOHHBIE COOTHOIIEHUA BTUX HIIEMEHTOB
Men Rb-Li~Cs - Li-F
00yCyI0BIIeHbI 11eIbIM PALOM (DaKTOPOB, Cpean
10pa Ro-Li-F | Rb-Li-F-Cs Rb-Li-F KOTOPBIX BEAYUDMMM HBJIAIOTCA CJEyLLe
Tepmb # tprac | Rb-Li-Cs |  Rb-Li-F-Cs = (tMn xoppensumonHOt cBAsM: "—" npamasm;
Heson 5 i Li-F "--" obpaTHan):
Cunyp - Rb-Li-F-Cs Rb-Li-Cs 1. Hamnyue (BnusiHue) 30H TeKTOHMUEC-
Ilpumeuanne: "=" — napareHesucsl HE yCTAHOBJEHEL KNX HAPYLICHMH } IDUBHOC OJIEMEHTOB IAPO- P
TePMAaJIbHBIMM PACTBODaMi B NEPHUOABI TEKTO- L
HO-BYJIKAHMYECKOM axTvBu3aium: Li—F.
2. HopmasbHoe ocankoHakoruienye (B T. 4. XeMOreHHoe ocaaroobpasosase): [(Li-Rb—Cs) F]-- Sr.
3. HopmasbHoe oca/ixoHaKomIesue ¢ npeobia/iaHueM PUBHOCA TeppyresHoro Marepyana: Li-Rb—Cs. TE
4.TunporepmaJbHOe (B TOM WicJie SIMTEPMAIbHOE), AIUTeHUTUHECKO NPeohpasoBatue 0caf0y- i
HBIX TOPOM M ayTUreHHoe MuHepajoodpasoBauue: Sr—F. i
CnepoBaTesIbHO, ONpefiesIer e reoXMMIYeCcKHX apareHesyucoB AJIs ONPeIeneHHbIX TUIIOB TIOPO HE
TI03BOJIAGT NPOBOJIMTD HE TOJBKO KOPPEIALMOHHEIE NTOCTPOSHMA, HO U OIIPEJIENATE BAUAHUE OCHOBHBIX pf
IIPOIecCOB JIMTOreHe3a. &
BoiBoabl. 3aKOHOMEDHOCTM pacOpefeseHMsAs JUTUS B OCAZOYHBIX TNOPOJAX PaBIMYHBIX i
cTpaTurpauIeckux noppasfenenuii reppuropun IlpugHecTpoBss 00YCIOBASHL! UX MJHEPaJbHBIM
COCTaBOM M B 3HAYMTEJbHON Mepe COAep)KaHMeM IJIMHMUCTBIX MMUHEPasos. B ¢BA3M ¢ 3TMM B :I;
pacrnpesieleHMM JIMTUA YCTAaHABJIMBAETCA YETKad KOPPENALMOHHAA CBA3L MEXIY COJIepIKaHueM u =
TPaHyJOMETPUYECKUM COCTABOM IIOPOIbL A
Hpu usydenuu reoxummyeckux naparesesucos Li, Rb, Cs, Sr, F 0bl10 yCTaHOBIICHO [IOCTOAHHOE .
- Hasmuye rpynnsl Li—-Rb—Cs; Li—-Rb—Cs—F u Sr, m6o Sr-F. =
bi¢
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