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NOJIMTEXHUYECKOTO MHCTHUTYTA umesun C. M. KHPOBA

Tom 134 ) 1968

PACNPEAEJEHUE 30JI0TA U 3JEMEHTOB-IPUMECEH
B MUHEPAJIAX PYl BEPUKYJbCKOTO MECTOPO)XIEHHUA

H. B. POCJIIKOBA (ITul’ CO AH CCCP)

[osenedane 3o00Ta B HpoLecce pyA00GPE30BaHHs, H B YACTHOCTH B MpO-
1iecce BBINOJNHEHHSA KHJ, A0 CHX IOpP OCTaeTCsi B 3HAUMUTENbHOI CTereHH He-
BLISICHEHHBIM. Y CTaHOBJEHHE MECTA 30JI0Ta B PYLax SiBJASETCS OJHON H3 BO3-
MOKHOCTEH NPUOJIH3HTLCH K PELISHHIO JaHHOTO Bonpoca. C 3Tol Heabio HaMu
OBLIO MPOBEAEHO HCC/eAOBANHe 110 PACTpee/eHHI0 30/10Ta H 3JeMeHTOB-TIPH-
Meced B BeyIWIHX MUHEPaJaxX pyad DepHKYJIBCKOro MeCcTOPOK AeHHs.

3omoTopyaHoe Mecropoxkaedue Crapoili Bepukynap npeacrasiedHo mo-
BOJIBHO KPYMHOU TroJioronajaiolies (B cpenem 10—20°) na 10ro-BocTok yer-
BEPTOH XKHJOH, IPDHYPOUYEHHOH K IVIOCKOCTH HaJBHIa CeBEPO-3amajHoro Ha-
npapjeHus, 4 cepueit (oxoso 60) kpyronagawomux (35—50°) ma ceBepo-3a-
maj XKWJ, BHITOJHUBIIMX ONepsIOIiHe TPEIIHHBl OTPhIBA, 3aJerallnX Kak
B JleXKaueM, TaK U BHCAYeM OOKax MOJOTOM.

DopMHpOBAHHE KU NPOHCXOAUI0 B 5 cramuil. [lepasi (nlopyauas) cTa-
IUA NpeACTaBliera KBapleM, cJaralolliUM 3HaYUTEJIbHYIO YacTb MKHJ, OTJO-
¥UBIDUMCS NpH Temnepatype ceoile 400°C. C HuM accouuupyior (B nopsiike
DACNIPOCTPAHEHHOCTH) XJOPYT, PYTHJA M TeMaTdt. BTopas cramus — nupur-
DHPPOTHHOBASI — C KBapleM H apceHonHpuToM. TeMIlepaTypa roMoreHusanuH
ra3oBO-KUIKHX BK/OUEHAH B Ksaple BTopoft craguu 390—315°C. Tperbs
CTa/iisl — KBapL-IHPHT-apPCEHONHPHTOBAS — C NMapaHKepuToM. [a3oBO-XKHA-
KHe BKJIOYeHHUs] B KBapile, COMPOBOXTAIONIEM OTJIOXKEHHEe IIHPUTA H apCeHOo-
nMpuTa, romoreHusupyiorca npu 380—300°C, a B XBaplue, 3aBepLiaiomieM
3Ty CTajgui0 MUHepanusauuu, —npH 270—240°C. B wetBepTyio craguio or-
Jarajiacb NpPOAYKTHBHAS KapOOHATHO-CY/IbGHIHAS acCOUHALHA: XaJbKO-
THPHT, chajeput, FajJleHHT, TeHHAHTHT, TeTpadapur (?), manGaxur, ceped-
PO, 30J10TO, KaJbLUHUT, KBapl, HeOO/bIIOE KOJIHYECTBO MNHPPOTHHA, NHPHUTA
1 apcenonupurta. Temneparypa ¢opmuposanus 230—170°. 3om0T0 oTaara-
Jgocp npu 190—170°C. IlaTas cragus npencrasiecHa NOCTPYAHBIM KAaJbIH-
TOM, KBapleM, XJIODHTOM H CEPHLHTOM: TeMmnepaTypa MeHee 150°C.

Ko6GanbT-HuKkeNeBas MHHepaJH3alHUsi B JOKjaaje He pacCMaTpHBaeTcs.

Pacnpenenenue 304CTa H 3J8MEHTOB-IPUMECEH H3Yy4EHO B MHPPOTHHE,
TIHPHTE, apCEeHONHPHUTE, XANbKOIHMPHTE, c(hajepuTe, raJeHuTe, KBapile, napaH-.
KePUTe H KaJibUUTe, OTOOPAHHBIX H3 Pas3/HYHBIX XKHJI H TOPU3OHTOB MECTO-
poxaedusi. 30/I0TO ONPEAENAI0Ch HeRTpoHHo-akTHBaluonsbwm (JI. K. [Mas-
JaoBoii, H'uI' CO AH CCCP) u crnekrpoxumuueckum (B. I'. Ilum6anuct,
HI'ulI' CO AH CCCP) MeromaMH; 3s/eMeHTbHI-NPHMECH — TIPUGANKeHHbIM
KOJHYECTBEHHHIM CheKTpaabHelM aHamudom (JI. I'. Usiomoson, UT'ulT CO
AH CCCP). -
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MyHepajbl pasHble KaK IO COCTABY, T4K M CTaAHsAM COAEPKAT 30/10TO-
B pasublx KoJuuecrBax. HaumGo.buime onu B cyapdumax.Ill u IV cragui..
B nupuTe 13 OKOMOPYAHOU3MEHEHHBIX TOPOJ OHO cocTasiseT 0,7 r/T, B MHPPoO-
tuHe Il cragun — 0,014 r/r, 8 nupnre u apcenonupute (111 cragusi) — ot ne-
CATKOB 1O cOTel r/T. B muHepanax IV crazuu 30/10T0 HAPSIAY € AHUCIEPrHPO-
BaHHBIM B APVIHX MuHepanax (10 AecATKoB I/T) yKe oOpa3yer W cpaBHH-
resbHO Kpymnuble (1¢ 0,4 MM) caMOCTOATE/bHbIE BbIAEAEHHUS.

OJleMeHTHI-PHMecH, OOHapyXKeHHbe B MHHEpPanax pyj, TPHUBELEHbI
8 Taba. 1. Kpowme toro, B kpapue 111 crannu serpedern repMaHuii 0 nHOGHH,
a B casepuTe — MOJHOAEH.

M3 Tabanunsl BUIHO, YTO KOJIHUECTBO H COASPIKAHHE 3JI6MeHTOB-IIpUMeceil
YBE/JAHYHBAETCA OT HAYaJbHBIX CTAaJHH K KOHEYHBIM, Tlle OHH 00pasyior yxe:
CaMOCTOSTe/IbHbIE MHHEpaJbl: caMopoaHoe cepebpo, mantaxut. Mekiawouenue
COCTaBJSIOT HEKEJb H KCOAJbT H B HEKOTOPOH cTENEHU MeAb, KOTOPBIC 11PO-
SIBJIAIOT O0PAaTHVIO TeHIeHIUIO,

[TockoabKY IPHYPOYCHHOCTD /1eMEHTOB-TPUMECei K TeM HJIM HHbIM Mi-
HepaJaM B 3HAYUTENbHOH CTeNeHH ONpefesasieTcsl KPUCTANAMOXUMHYCCKHMH
bakropamu auddepennnauny 31eMeHTOB, TO HX IOBelehde B TPOLECcce MU-
HepamooOpasoBaHus Haubojee HarIAIHO TPH PacCMOTPEHHM HECKOJbKHX
reHepalud 04HOro Muuepasa. TakoBEIMH y Hac ABJASIOTCS THPHT M KBapil.

Ecan B xBapue [ cramin o6Hapyxeno Bcero 9 sjgementoB, 10 B 1V —
ViKe Becb CHHCOK HX. MHTepecHbIM OKa3ajsoch To, UTo HOBHIH 3JeMEHT-TIpH-
Mech, OOHapy)KeHHBIH B KBaplle KaKoU-IH60 CTaJHH, 10 CPaBHEHHKIO ¢ TIPe/bl-
JVIIeH BCcTpeueH B cyabduax Ha CTaiuIO paHblie,

B. B. llleponua n K. M. SIky6oBuu [9] Bcaen sa A, E. depcmanom cun-
TaT, YTO AJAA OOJBIIHHCTBA BEIeCTB H30MOp(HAass CMECHMOCTb ¢ MOBHILIE-
HMeM TeMrepaTypel Bo3pacTtaer. Pannne remepaunun Kakoro-iu0o MHHepada
.COlepKaT OpHMecell B KAUECTBEHHOM U KOJHYECTBEHHOM OTHOLIEHHSIX §OJbIle
no cpasHenuto ¢ no3guuMH. Ho npu sToM nanHbie aBTOpH oTMeualor: «He-
COMHEHHO, YTO B NEPBYI0 OYepelb IPHCYTCTBHE Te€X MM HHBIX 3JEMEHTOS
(8 Munepase.— H. P.) u BX COZSDKAHUSA 3aBHCAT OT HAJTHYHS W KOHIEHTPA-
UHH 3THX 3/JeMEeHTOB B HCXOAHOM pacTmsope..». CJeloBaTelbHO, MOXKHO 1Y-
MaTb, UTO €CcJid Obl Bce oOEapyxKeHHble HaMd B MuHepasaax IV craguu aje-
MEHTbI NIPHCYTCTBOBAJU B pacTBOpax, AABUIMX MHHEPAJbl HadaJdbHbEX CTA M,
OHH, O-BUAHMOMY, BXOAUJIH Obl B IOCJAEeAHHE, TPUUYEM, BO3MOKHO, B HGJBIINX
KOJIHYeCcTBax. 3aTpyJHEHHe B pEIICHHH 3TOrO BOMPOCA BO3HUKAET B CBS3H
C TeM, UTO (QOPMBI BXOXKICHHS 3JEMEHTOB-IPHMeECeil B MHHEpaJbl OCTAJHCH
. Hem3yueHHbIMH. TeM He McHee. BBISIBJEHHOE HaMH paclpefeseHHe 3JeMeH-
TOB-TIpHMeCeH B MHHepajaX pyA Depuky/JbCcKOro MeCcTOPOXKAEHHS MOXKHO
00BACHHTL TEM, YTO KOJHYECTBO H COJAep:KaHHe OOJBIIUACTBA 3IAEMEHTOR
B pyrooOpasyolux pacTBOPax 3BOMIOLHOHUPOBAJIO B CTOPOHY YBeNHYEHHKs
OT paHHHX cTaAuil X No3AHUM. Ilpu 3TOM mMOsIBICHHEe HOBOTO 3JEMEHTA
B pacTBope BHadaJe (PUKCHPOBAJOCH CYJLOUAAMHU U TOJBKO, TO-BUHAHMOMY,
Npd KOCTATOUHOM YBEJHYEHHH KOHIEHTPAlHH er0 B PACTBOPE OH YBJIEKAJCH
H KBapIieM. '

B orHomeHnuM 30410Ta MOZKHO AyMaTh, UYTO €r0 COAepIKaHKe B PACTBOpe,
o kpatined mepe, Ao IIl ctapuu MuHepasu3anMM OBIJIO CPABHHTE/ABHO HH3-
kuM. O6 93TOM CBHAETEJNBCTBYIOT OUeHb HeDoJbllne colep K anHs 30/10Ta B IMHP-
porune (n-10 - 6—n.10-°%), orMoxuBlieMCA OJHUM H3 TIeDBBIX Cpeal
cyabpunos. Temnepatypa 06pa3oBaHUA MUPPOTHHA HEMHOTUM OTJHYAeTCd OT
TakoBO# nupuTa u apceronupura 11l cragun (B oboux cayuasax seiite 300°C).
Ho B mocnelHHX coleprKaHHe 30/I0Ta COCTaB/AfAeT AECATKH M Aaxe COTHH
rpaMMoB Ha TorHy. Ha Japacyackom, no namupim ['. TI. Boanaposuua {2]
i . A. Tumogeesckoro, u Ha CoserckoM, no fanublM O. E. 3earunuesa {3],
MECTOPOMKIEHUAX C THPUTOM, OTJIOKHBIIUMCH OJHHUM H3 PaHHHX CPeIH CYJb-
bUI0B, 3040T0 CBA3AHO B MeHbliell CTeNeHH, 4eM ¢ APYIUMH CVJAbQUIaMu,
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CoepKanne 30J0Ta H IMEMEHTOB-NpUMecefi B BEAYLHX MHNEpanax pyx
BepuKkyALCKOro MECTOPOMKAEHHA

TaGaunua 1

Craaun | | I I v
,ﬁmﬁmw? 7 400° C 390—315° C 380 (2)—240°C 230—170° C
Munepanpl :
keapu | |xsapu I| muppornn | mipur | | niput II m%hwmw. napankeput | keapn I | wxanbuwt wmhwww- chanepur | razemnt |ksapy IV
DneMeHTH
Au (rj7) 0,1 0,009 0,014 | wueomp. | 120 165 0,009 He onp, 0,006 10,0 12 10 0,012
Ag — e, 0,003 0,002 0,002 0,002 - 0,0006 — 0,08 0,0069 0,6 0,005
As 0,06 0,06 — 0,1 1,0 MH. — 1,0 - — 0,32 0,2 0,3
Pb — 0,0001 | 0,005 0,002 0,027 0,408 . 0,005 0, 0002 1,0 0,508 M, 0,06
Zn — 0,002 0,03 0,02 0,473 0,359 — 0,04 - 1,0 MH, 4,62 0,11
Cu 0,002 0,004 0,115 0,2 0,031 0,0018 0,0001 0,0044 0,0001 MH 0,587 0,033 0,05
Cd _ _ 0,00t — 0,004 0,0086 0,004 — 0,08 1.0 0,024 ea
Bi - — 0,002 0,001 0,005 0,0014 — 0,0006 - 0,03 0,039 0,7 0,002
Sh — — — . 0,0016 0,087 — — — — 0,124 0,369 | 0,0001
Ni{ — — 0,023 0,02 0,008 0,0032 — ca. - 0,0008 ch, ca. 0,0001
Co — — 0,0019 0,002 0,0024 0,0014 — 0,0014 -— — 0,0076 ca. 0,001
Ti ¢,0005 0,0006 —— —_— 0,003 0,0006 0,0005 0,04 0,0006 0,0008 0,0003 0,001 ,03
Mn 0,0001 | 0,0001 | 0,006 0,002 0,002 0,0011 0.5 0,015 0,35 0,01 0,021 0003 | 0,03
v cn. cn. — - - - 0,0003 0,0007 0,0003 0,0003 0,0006 0,0006 | 0,001
Ga — — 3 — - - -— -0,00015 - 0,0001 0,0014 — 0,0001
Ba _ _ _ — _ . 0,01 0,01 0,005 _ _ _ 0.003
Zr 0,001 0,001 — — 0,0003 — — 0,0025 — — — _ 0.0013
Cr - - _ —_ — - HE Onp. 1,0005 He onp. — — — 0,0001
St 0,01 0,005 — - —_ — 0,05 — 0,05 — 0,0004 - 0,015
Yb — - - - - 0,0003 — 0,0001 - — — 0,0001
La _ _ — 0,0003 — 0,003 0,0005 0,0015 — 0,0001 0,0002 | 0,001
Sn — — - — ea. — 0,0002 - 0,0002 0,002 en. e -
¥ —_ - — — —_ — 0,002 0,0004 HE onup. —_ — — 0,0005
In _ — — — — He onp. — HE onp. 0, 0006 0,0017 . -_—
S — _ — — — — Re onp. 0,0001 HE OTIp. — -, — 0,0001
Bi ca. L — — — — He onp, 0,0002 HE OMp. — - . — 0,001
Kon-go .
aHAIH3IOB 5 4 6 1 10 7 1 6 3 1 17 9 5




B T0 ke Bpems HMEIOTCS TIPHMephl, KOTJa TIHPPOTUHH COAEPIKUT 30J10TO B 3HA-
YHTE/bHBIX KOJIHYeCcTBax, He ycrynas auputry (n-10-*—n-10-3%, no mau-
wpim M. C. CaxapoBoii, ajsi Toro ke [apacyHckoro mMectopoxiaenus). [lo-
BHIIHMOMY, MCIKHO 110J1araTh, YT9 H3MeHEHHe COJAep>KaHHs 30J10Ta OT CTaLWH
K CTajuH B pyAoo0pa3yIOllNX PacTBOpax HMEeT IIHPOKOE PacHpOCTpaHeHue
H, KaK NOKa3piBalOT NpUBEAeHHEEe NPUMepPbl, OHO yBeJIMYUBAETCS B HaOopaBJe- .
HHM MHHepaJoo06pa30BaHHA, 3a HCKJIOJeHHeM caMbiX MO3/JHHX CTaJuil ero.

O B3aHMOCBAI3AX MEXKAY 3/JEeMEHTAMH-TIPUMECAMH B CTAeJIbHBIX MHHEpA-
JiaX B HEKOTOPOH CTeNeHH MOMKHO CYAUTb N0 KoaddulueHTam KOPpPeIALHdH
Mexny HuMH. Taxk, B nuppotuHe (II cragus) Beicokasi mpsiMasi KOppPeJsitHOH-
Hast cBsI3p HabJulofaeTcsd MeXKAY CBHHIOM, BUCMYTOM, Melblo U cepebpow;
MeKJy KaiMHueM H LHHKOM, CypbMoil H HHKejgeM, B mupute (III cragus) —
MeXKAY THTAHOM M UHPKOHHeM, KaJMHeM M LIHHKOM, KajMHeM u cepeOpoM.
B apcenonupuTe — MeXKAYy CBHHIOM U LUWHKOM, THTAHOM H KOGAJbTOM; Me-
IAbIO, cepeOpOM H LIHHKOM ¢ MapraHlleM W KaJAMHeM; HHUKeJeM H THTaroM; ob-
paTHas CBA3b Y HHKe/A ¢ KkobaabroM. B cpanepute — MexXAYy BUCMYTOM H ce-
pebpoM. B rajsieHnTe KaAMEH XODOLIO KOPPEJNHPYETCs ¢ MEIABI0 U LHHKOM,
a obpaTHas cBA3b NPOABAAETCA y BUCMyTa ¢ cypoMoi. Kpome Toro, 3zech
HaMeyaeTcsl NOBHIILeHHaa MpsiMasi 3aBHCHMOCTb MeXY COAePKAHUAMU 30J10-
TAa U CYPbMBbl B 06pPATHASR 3ABUCHMOCTD — MeKAY 30J0TOM H BUCMYTOM.

B 0pocTpancTBedHOM paclpe/lesieHHH 3JeMEHTOB-NPHMECeH, KoTopoe
H3y4aJoCh OTAEJbHO B IHDHUTE, apCeHONUpHUTE, chanepure U raneHnte, Takike
HaMedaeTcs olpee/neHHasd 3aKOEOMEPHOCTb.

B nupnre u apcenonupuTte B Ipefenax pyRHOTo croiCa COLepXKaHHA O1-
HHUX 3/JeMeHTOB (CBHHIIA, BUCMYyTa, IIMHKA, KAAMHS, CYPbMEl H THTaHa) -C Iay-
61HON YBeAHUUBAIOTCA, APYTHX (aneﬂﬂ KobaJsbTa wcepe6pa MeAH M Mapras-
1a) — YMEHbUIAKTCS. H.pn CpaBHeHHH COJEpKaHMH 3JeMEeHTOB-NpHMecef
B BEPXHHX YaCTAX CTON0OE KPYTOMA[AIOUIMX KU BJOJb NJICGCKOCTH HAABUTA
(rmoJiorofi XKMJIBI) OKas3kiBAeTCHA, HTO KOJHUYECTBO HHUKeJss, KoOanabTa, cepebpa
H MeJd YBEJUUHBAeTCs B I0T0-BOCTOYHOM HallpaBJEHEHH PYAHOTO NOJS, a CBHH-
1a, BUCMYyTa, IHHKA, KaAMHA U CYPbMBl — B ceBepo-3anainoMm. CymMmapHoe
coflepXKanHe 3JeMeHTOB-MPHUMECeH B HPHTEe H apCeHONHPUTE HeCKOJIbKO ViBe-
MHUEBaeTCHd B CEBEPO-3ai1aH0M HanpasaeHun (puc. 1).

B chanepure u ranenure (IV craaus) B npefenax pyiHoro crojaba co-
Jep:KaHue GOJbIIMHCT3A 3J1eMEHTOB YBEIHUHBAETCA BBEPX ¢ NPHONHKEHHEM
K IJIOCKOCTH ROJIOroH uauk. ConepKaHue ITUX XKe 3JeMeHTOB yBeJHYuBaerT-
¢l B IOTO-BOCTOYHOM HamnpaBsieAud. Hukenap seger ceGs npOTHBONONOKHO.
Yacrp sieMedT0B (ra/J/igl, MapraHel, WHIHH, Meab, CypbMa, BaHaAu# u TH-
TaH) pacnpenesdeHa paBroMepHo. M3 puc. 1 BuaHO, yTO pCeT cyMmMapHOro co-
AepxKaHUA 3JeMeHTOB-npuMecell y MuHepasoB IV cramuu BelpaXKeH 3HauH-
Tenbio pesye, yeM III cranuu.

Uem xe oOyC/OBJCHO BHIB/JACHHOE HaMH paclpejeseHHe 3JeMEHTOB-
npuMeced? .

Paccmotpentoe B, H. Augunoroseim u ap. {1] moBenenne usomMopHBIX
npuMecelt 8 cajiepuTe B Ipolecce COKPUCTAMIN3AUE B OTKPHTHIX CHCTEMAX
103BOJSAET ¢l&NaTh BLIBOJ, UTO IIDH KPHCTAAIH3ALNH W3 pacTBOpa oJHOH cTa-
AWM Kaxoro-awdo MuHepaJsa Nepeble MOpPUUH ero 6epyT HauboAblUIne KOJAHYe-
ctBa npumeceit. Kpome Ttoro, JI. H. OBunnnukoB [6] oTMedaeT, 4T0 NOLBHK-
HOCTDL 3JIeMEeHTOB-IIpHMecell BCIeACTBHE HX MaJlOH KOHLGHTPALHM B pacTBope
3HAYUTEJbHO MEHbIlle NOJABHXKHOCTH OCHOBHBIX PYJA000pasyIOIIKUX 3JeMeHTOB.
Ha ocHoBaHuM 3THX ABYX paboOT MOMKHO CUMTATh, YTO VBeJHUEHHe COdepikKa-
HHUH JIeMeHTOB-NpHUMecell B 0/lHOM H TOM Xe MHHepaJe OJHOH CTaiuM HOJIXK-
HO HAGJIOAATHCS B TOM HampaB/deHHH, OTKy/la LM OTJOXKHBIUIME 3TOT MMHe-
DaJl pacTBOpRBL

Ecan Teneps BepHyThCs K MPOCTPAHCTBEHHOMY paclpefeseHUIO JeMeH-
;OB—‘n,preceﬁ B MHHepaJaX pya Bepukynis, To MOJKHO ckKasaTb, UTO B Ha4aJib-
HBIA NepHOL (pcpMHpOBaHnﬁ MecTopoxaenus, pkiatodas 111 craguio, pacrso-
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DBl, B OOIEM HWAS CHM3Y, NONAJadd B XKUJbHbE TPEUIMHB OYKBAJLEO OTO-
BCIOAY. DTO €CTECTBEHHO, TaK KAK BCEBO3MOMKEBIE TPELIHHKH, MOPbl BMENAI0-
IIHX TIOPOJ H CAMH XKHJIbHbIe TPeUIMHbI, OyAY4H elle He 3al0JHeHHBIMH, CIO-
COGCTBOBAJIH TakKoMy sABJAeHHI0. HeKoTOoprIM npeumyliecTBoM, 0COGEHHO
e III craauio, 1noab30BasoCh ABHXKEHHE PACTBOPOB, COAEPMKAIUX CBHHEN,
BHCMYT, LHHK, KaIMHH H CypbMYy, ¢ CeBep0-3anaja, no TPeLUlHHOBATOH 30He,
conpoBoxaapomen Hagsur. O6 3TOM e Hanpas/JeHHH rosopua u B, K. Mo-
uuy [5], u3yuas cynbbuanbie sanexu Bepukyis. B IV craauio Hanpasaenue
ABHKEHHs] pacTBOpoB Obl1o  ApyruM. PacTBopel WLIH ' TIaBHBIM 06pasoM
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Puc. 1. TlpocrpaHcTBeHHOE pacnpefesieriie CyMMapHOTO COAEPHKAKHSA 3iie-

MeHTOB-npuMecell B munepanax [II u IV. cragufi, [ — apcenoninpnr, I — nn-
put, III —cdanepur, IV — ransenur.

C H0ro-BOCTOKa BAOJb TPEN{HHOBATON 30HK], COMPOBOKIAIOUIEH HaLBKT, H MO-
fajajd B Te€ YYaCTKH ¥KHJ, KOTOpble NoABeprauch Apodaenuw. M mefictsia-
TeNBHO, MOCKOMARKY HHTEHCHBHOCTb TPELIHHOBATOCTH BMelalonlux noppupu-
TOB BO3pacTaer ¢ MPUOMKHKEHHEM K IJAOCKOCTH IMOJOIOH JKUJul (HaxBHra),
4 CaM¥ KHUJbHbIE TPEIIHEbl K 3TOMY BPEeMeHHU OBLTH 3aNOJHeHbl MHHEpaJdaMH
PaHHHX CTajJH#, TO B yyacTKaX, OPUJEraiolliX K IOJOT0i JKHJAe, PacTBOPH
MOIJIH JBHraThCcH ObicTpee. JocTUrHyB KpyTomagarmouledl KHJbl, OHH MOIJA
nepeMellaThCsl 10 BHOBb 0GPAa30BaBIIMMCS [OJNOCTAM B Hell BBEPX M BHHU3 OT
TJIOCKOCTH HaJBHTa, T. €. B JKHJbl BUCAUEro H Jexauero GOKOB MOJOTOH KH-
JIbl. DTOMY K€ COOTBETCTBYET M paclpefleenne MuHepanos 1V craguu (cda-
JiepuTa, TaJeHHTa, 3071072 ) B KPYyTONAJAIOIHX KHIAX,

Hcxons u3 Toro, yto 30/10T0HOCHBIe pactBopbl (IV cragus) ABHraJHCh
C 10T0-BOCTOKA, ¥ YUUTHIBAsA OOLLYI0 CTPYKTYPY MECTCPOXKAEHHS, CASAYET IPH-
3HATb BO3MOXKHOCTh OOHAPYAKEHHS PYAHbIX KU/ B IOr0-BOCTOYHOM HalpasJe-
HWH HACTOJbKO Ja/eK0, HaCKOJIbKO NPOSABHJICH HaJBHT. :

Ha ocHoBaHHM 3aKOHOMEPHOrO H3MeHEHHs! COfepKaHHH 3JeMEeHTOB-IIPH-
MeceHd Ha CPaBHUTEAbHO EeOOJbUIMX MHTEPBAJIaX, YBEJWUEHHA UX COAepKa-
HH# K KOHIY npollecca MHHePanoo6pa3oBaHts, CTHOUIEHHsT cepefpa K 30J10Ty
6oJiee 1, a TakKe HEOJAHGKPATHOTO IPOSIBJAEHHS BHYTPUMHHEDPAJIH3AUHOHHBIX
noasuKex {4, 8, 7] MOXKHO CKa3aTb 0 CPaBHUTEJILHO HENIYOOKOM (GOPMHPO-
BaHHH PYJ HCCJICTOBAHHON yYacTH BepHKyJAbCKOTO MECTOPOXKIEHHS.
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