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[TpyiBeaeHb! MepBbIe Pe3ybTaTbl U3YYeHUs COMPOBOXAAEMbIX 30I0TOPYAHbIMM XUNamMu JaeK U3BEPXEHHbIX MOPOS OCHOBHOIO COCTaBa
boroAvKaHcKoro MecTopoXaAeH1s ~ 0fHOro 13 0bbekToB CeBepHoro 3abavikasbs, paHee He OMUCaHHOTO B anTepatype. 1o MuHepass-
HOMY 1 XMMUWHECKOMY COCTaBy Mopoabl MAEHTUDULIMPOBAHBI KaK YMEPEHHO LLENOYHbIE POrOBOOOMAHKOBbIE JONEPUTHI. B okonoxmiib-
HOM MPOCTPaHCTBE AaVIKU MMAPOTEPMATbHO U3MEHEHbI C 06Pa30BaHNEM 30HATbHBIX METACOMATUHECKMX OPEOTIOB, 10 MUHEPATIOrO-ne-
TPOXUMUYECKMM 0COBEHHOCTAM MpescTaBasioLmx bepe3ntoBylo MeTacomatnyeckyo hopmaumio. OBCYXAaloTCs HEKOTOPbIE TUMOBbIE
YepTbl, ONPERENSIOLUME NPUHALIEXHOCT MECTOPOXAEHMS K COBOKYMTHOCTY ME30TEPMasbHbIX, 06Pa30BaHHbIX, Kak 1 MHOMve apyrve
30/10TOPYIHbIE MeCTopoXaeHs CeBepHOro 3abavikasnbs, B pesynibTate QyHKUMOHUPOBAHUA PYAONPOAYLUMPYIOLUMX (DIIOVAHO-MarmMa-
TUHECKMX KOMIMTIEKCOB Ha MO3AHEM 3Tane B COMPOBOXAEHNN YMEPEHHO LLEOYHOro 6a3nuToBOro MarMat13ma.

BBepeHue

K yycny mpuopUTETHBIX 3MIMPUYECKUX MaTepua-
JIOB, ONPEACIISIIOIIMX TEHETUYECKYIO0 K META/LIIOTeH1Ye-
CKYIO CYIIHOCTH TIpoliecca 0Opa3oBaHUS THAPOTEp-
MaJIbHBIX MECTOPOXIEHMI 30JI0Ta, Kak, BIPOYEM, W
JPYTUX METAJJIOB, OTHOCATCS, B YaCTHOCTH, JAHHBIE O
MMHEPATbHOM COCTaBE Py, €T0 SBOJIIOLIMK BO BpEMEHU
M TIPOCTpaHCTBE OT Havasa J0 3aBepIleHus: hopMUPO-
BaHUSI MUHEPAIbHBIX KOMILIEKCOB, (DU3UKO-XUMUYeE-
CKUX M TEPMOJAMHAMUYECKUX PEXMMaX UX OTJIOXEHUS
1 M3MEHEHUH 3THX PEXMMOB BO BpeMeHH, 00 00ycIIo-
BJIEHHOCTH pya000pa3oBaHusl Oojice MaclITaOHBIMU
reojiornyeckumMu sisieHusiMu. CBoii BK1an B pa3pabot-
Ky [IPEACTaBIEHUI O IpoLecce pyrooOpa30BaHusl BHO-
CST pe3y/NbTaThl U3YYEHUsI TEOXUMUU PYAOTEHHBIX 3JI-
€MEHTOB, OKOJIOPYAHOI0 MeTacoMaTih3Ma, MpOCTpaH-
CTBEHHO-BPEMEHHBIX ¥ TIPHYNHHO-CIICACTBEHHBIX CO-
OTHOILEHUI €ro M OpyIeHEHMs B LIEJIOM C MPOSIBJECHUSI-
MM MeTaMopdu3Ma B CIaHILIEBbIX TOJIIAX W/WIN Mar-
MaTtu3Ma U rp. OTY 1 IpyTye AaHHbIE B X COBOKYITHO-
CTU CIy’kKaT OCHOBOM JUISl pelieHMss M TPUKIATHbIX
npobJieM, pexe Bcero, — sl pa3paboTK KOMILIEK-
ca KpUTepreB MPOTHO3MPOBAHMST OPYICHEHHUS.

B craThe BriepBbie PUBEIEHBI PE3YILTAThl U3yye-
HUS TaK Ha3bIBaeMBbIX YePHBIX JaeK boromukaHckoro
MECTOPOXJIEHUSI PYITHOTO 30J10Ta, KOTOpPOE MpencTa-
BIISICT OOWH M3 MHOTOYMCIICHHBIX 006eKTOB CeBepHO-
ro 3a0aiiKajbsi, IOMYIYMBIINX JIUAIIb IPEABAPUTEIbHYIO
OLIEHKY C TIPMMEHEHUEM TTOBEPXHOCTHBIX TOPHBIX pa-
0ot. Cyzist o 00beMy MpeaBapUTENTbHO OLIEHEHHBIX 3a-
MacoB, 3TO MECTOPOXAEHKE B COBOKYITHOCTH C COCE/I-
HUMM MOXET IPEICTaB/IsSITh MHTEPEC JUIS OCBOCHHUSI.
[MocnenHee mpeanosaraeT qajibHelliee MPoaoKeHUE
OLIEHOYHBIX (Pa3BemOYHBIX) Pa0OT, KOTOPBIE CAEPKIU-
BAIOTCSI M3-3a HEAOCTaTKa OLIEHOYHBIX KPUTEPHEB.

BaxxHoe 3HaueHUE MCCIeI0BAHUS MaJIbIX UHTPY3UIA,
B TOM YMCJIE MX TIO3THUX 0a3UTOBBIX COCTAB/ISIONINX, B
paMKax pyIoIpOIyLUPYIOIIUX (DIIOMIHO-MarMaride-
CKMX KOMIUIEKCOB B PELICHMM METaIOTCHUYECKUX U
MPUKJIAAHBIX MpobieM obcyxnanock paHee [1]. Hako-
TUIEHUE TAKOTro pojia (hakToB BO BCEM MHOT000pa3uu 1X
MIPOSIBJICHUS B 30JI0TOPYAHBIX MOJISIX CITOCOOCTBYET pac-
IIMPEHUIO M YIIyONeHMWI0 3HAHMA O TEeOJOTMYECKMX
TMpolieccax, OTBETCTBEHHBIX 32 PyI000pa30BaHueE.

1. KpaTKuii o4epK reonormyeckoro cTpoeHus
1 MUHepanbHOro CocTaBa pya
BoroanKaHCcKoro MecTopoXaeHus

boroankaHckoe MeCTOPOXIeHNE KBAPLIEBO- Kb~
HOTO THIIa PacIoJIOXeHO B BBICOKOTOPHOM MpUrpeo-
HeBoit yacti CeBepo-Myiickoro xpebTa Ha BOIOpa3-
nene pek boromukan u Aukra B 6acceiite p. CyHYEKUT
— JIEBOTo MpuUTOKa p. Myu, Branaoieii ciena B p. Bu-
TUM B ee cpeaHeM TedeHuM (puc. 1). MecTHOCTb
BCKPBITA pebeoM B BEPTUKAJIbHOM AUANa3oHe OKO-
70 1000 M, — o1 850 mo 1800 M. Bbixoabl pymHBIX K1
Ha MOBEPXHOCTb U3yvanuch Ha Bbicotax 1700...1800 M,
TJie OHM BCKPBIBAMCH KAHABAMM.

Yemb-Mys
~ -

0 40km

[
Cxema pacrionoxeHvsi boroamkaHcKoro 30/10TopyAHOro
MecTopoxaeHus. [TyHKTMPOM nokasaHa Tpacca bavika-
J10-AMYPCKOU Xene3Hou Joporn

Puc. 1.

PynHble iposiBeHMs 30j10Ta OacceitHa pek Kus-
Hbl U CyHyékuTa, B ToM yKcine borogukaHckoe, OTHO-
catcs K ceBepHoMy (iaHry KunsiHo-pokuHARHCKOM
30JI0TOPYIHOI 30HBI, KOTOpasi KOHTPOJUpYETCS CYO-
MepuaruoHanbHoi KuassHcKoi 30H0M TTyOMHHBIX pa3-
JIOMOB, oTAejsomelr MyicKUil BBICTY apXeHCKOTro
(byHIaMeHTa oT mpoTepo3oiickoro odpamieHust. boro-
JMKAHCKOE MECTOPOXAEHHUE JJOKAIN30BaHO B CEBEPO-
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3aragHoOM IPOTEPO30MCKOM obpamiieHMH MyicKoro
BBICTYIIA HECKOJIbKO 3amaaHee KuisHCcKo# 30HbI ITy-
OMHHBIX pa3NoMOB B y3ie mnepecedeHus: CyHYEKMT-
CKOI ceBepo-ceBepo-3ananHoil 1 boroarkan-MypuH-
CKOIi ceBepo-BOCTOUHOM 30H pazioMoB. Bmecte ¢ Up-
OouHcKMM 1 FOOMIeHBIM MECTOPOXAECHUSIMHI OHO 00-
pasyet Mp6o-FO0uneiiHblii pyaHbIid y3e.

B reonornueckom cTpoeHUY TEPPUTOPHH Y3I1a y4a-
CTBYIOT IMO3IHENPOTEPO30MCKIE BYIKAHUTHI KUJISH-
CKOW CBUTHI, rab0pO M I'PAHUTOUABI MYHCKOrO0 KOM-
miekca pudest. Bospact kommiekca cocraBisieT 82312
n 812119 man 1 [2] wau 733140 muH 1 [3].

Cepus MpOAYKTUBHBIX CYJIb(hUIHO-KapOOHATHO-
KBaplUEBbIX XU bBoroankaHckoro MecTopoxXaeHHs

06

120 180 M

Paspesbi no I(a), 11(6)

¥ rpaHUTbl MyMCKOro KOMMIeKca 6 cynbuaHo-kBapueBbIe Xunbl,
r (npoTepo3oit) 35°% HanpaBneHue 1 yron ux napgeHus
5 TEKTOHMYECKUe HapyLUeHuUs!
{F F F¢ | rab6po myiickoro komnnekca | @ 4 :/ 6 npocnexenHbie (a) n
“g.n. | (nporeposon) / / oTaewndpupoBaHHbie (6)
<< [anku nonepuToB ey : KOHTYpbI (FrpaHuLbl)
< (no3gHuM naneo3om) o MHTPY3UBHbIX Ten

Puc. 2. PacrionoxeHwe 30/10T0-KBapLEBbIX XUIT Ha LeHTParbHOM y4acTke borogmkaHckoro MecTopoXaeHus (no JaHHbIM [ U, /'pa6/<o,

1978 I., C U3MEHEeHUAMM 1 JJONONHEHUAMM)
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MolIHocThIo 10 1,0 M, B pa3ayBax 10 3,5 M, U MPOTS-
keHHocTblo Oosiee 300...400 M 3ajeraer cpeau KpyI-
HOKPUCTAJIMYECKUX rab0po, TpaHOIUOPUTOB, TPaHU-
TOB MYHCKOTO KOMILIEKCa, COMPOBOXMAsl B BUCSUUX U
Jiexayux Ookax MOIIHbIE (10 5...7 M) TOCIerpaHuT-
HbIe, HO IOpYIHBIE YepHble maiiku (puc. 2). Beaen 3a
JaiiKaM¥ XUJIBI UMEIOT CyOMepUANOHAIIbHOE MTPOCTH-
panue (355...20°) u mosioro, nox yriamu 20...35°, maga-
0T Ha 3amaj, BBITOJHSIS HATOKEHHBIE Ha JaliKu Hapy-
IIEHUsI CKOJIOBOTO TUMA. [ToMUMO YIOMSIHYTBIX JaekK,
MOCJIETPAHUTHBINA JANKOBBIA KOMITJIEKC MECTOPOXKIE-
HUSI BKJIIOYAET TPAHUT-AILIMTHI M TIETMATHUTBI, BO3-
pacTHOE TIONOXEHNE KOTOPHIX B CXeMe MarMmaTusma
3TOI TIOIIAAN OCTAETCS HESICHBIM.

[To nanubeiM B.B. JleBuiikoro (ycTHoe cooOlueHue,
1985 1), XunbHbIe pyasl MecTopoxaeHuit Mp6o-t0ou-
JIEITHOTO y371a COCTOAT M3 4 MIUHEPATbHBIX KOMILIEKCOB
(TypMaTMH-KBapIIeBOTO, MUPUT-KBAPLIEBOTO, 30J10TO-
MOMUCYIb(DUIHO-KBAPIIEBOTO U KBapll-KapOOHATHO-
ro) ¥ 06pa3oBaHbI B 4 CTAIUU B TEMIIEPATYPHOM IH-
anazoHe ot 500 10 75 °C. B paMkax oTie/bHbIX MUHE-
PaNbHBIX KOMILIEKCOB OTMEUeHO: 1) ToCTenoBaTeb-
Hasg CMEHa BO BPEMEHHM KBapIla MPeMMYLICCTBEHHO
CyabhuIaMu 1 3aTeM MperMYIIeCTBeHHO KapOoHara-
MM; 2) HapacTaHKe MacChl KApOOHATOB, OTIOKEHHBIX B
MO3IHKE CTauU Tpolecca; 3) ckaukoobpa3zHoe Bo3pa-
CTaHWe TeMIePaTyphl PACTBOPOB B HAYaJle OTIOKCHMS
KaXIIOTO TTOCNEAYIONIET0 KOMIUIEKCa CPABHUTENBHO C
TeMIIepaTypoil 00pa3oBaHMS TO3MHUX MMHEPANOB
MpenbIAyINero KoMIulekca. BbimeneHue OCHOBHOIM
Macchl 30J10Ta TIPOMCXOJMIO B MHTEPBAJIE TEMIIEpaTyp
ot 250 o 200 °C. CyuiecTBeHHast 10J1sI Ta30B B COCTaBe
pymoo0Opasyomux (GIouI0B (GUKCHPYETCS TOIBKO B
PaHHIOI CTaIuio WX (PYHKIIMOHWPOBAHMS TIPU TIPEH-
MYIIIECTBEHHO XJIOPMIHOM COCTaBe aHMOHHOM TPYII-
nbl. [locienytoniee oTI0XeHE MUHEPATIOB OCYILECT-
BJISUIOCH U3 CYILIECTBEHHO BOJHBIX XKMAKMX PACTBOPOB,
B TIPOXYKTUBHYIO CTAAWI0 OOOTAINEHHBIX YIIEKKCIIO-
TOI, IEPUOTNYECKH OTHENSABINEHCS BCIEICTBAEC BCKH-
MIAHUS PacTBOPOB B YCIOBHSIX CKaYKOOOPA3HBIX CHIU-
XeHuil mgapiaeHus. Ilo3gHue (IOCTIENpoAyKTHBHEIE)
MMHEpaIbl BBIIENSIUCH U3 CITa00KOHIIEHTPUPOBAH-
HBIX BOJHBIX PACTBOPOB.

CornacHo yctHomy coobmenuio I'H. Ipabko u
10 1. Tpabxo (1978 1), paHHUi1 KpYITHO3EPHUCTHIIA Ce-
PHII U CBETJIO-Cephiii KBapll borognkaHckoro mMecTo-
poxaeHus comepxkut 10 0,6 % turana u 1o 0,1 % doc-
¢opa; B CBETIO-CEPOM 10 MOJIOYHO-0EJI0T0 KBapiie
BTOPOr0 MUHEPAJIBHOTO KOMILIEKCA, CAaralomieM oc-
HOBHYIO MacCy >KMJIbHOTO BBIIIOJIHEHUS, 3a(UKCHPO-
BaHO 10 1 % TutaHa. 30/10T0-cepeOpsIHOE OTHOILIECHIE
B pyaax cocrasiser 0,6...0,8.

MecTtopoxkaeHue 00pa3oBaHO B MO3AHENAIE0301-
CKYI0 METaJIJIOTeHUYECKYIO 310Xy [4, MPOObI ¢ MHIEK-
com BI...].

2. BupoBas npeHTUdMKaLus YepHbIX faek

Jaiiky clioxXeHbl MaCCMBHOM MEJNKOKpHCTaJINYe-
CKOH, ¢ pa3MepoM KpucTauloB A0 1,5 MM, mopomoit
yepHoro 1Beta. CTpykTypa ouTOBast UK J0JEPUTO-

Bas. B cocraBe mopoabl yyacTBYIOT yAJIMHEHHBIE (Ta-
0aMTYaThIe) PA3HOOPUEHTUPOBAHHBIC KPUCTAIBI
TIaTMOKJIa3a, OTBEYaloLIero CocTaBy OT Jabpamopa
(Ne 56) B LiEHTpaJIbHBIX YACTSIX 30HANBHBIX 3epeH J0
OCHOBHOTO osurokiasa-annesuHa (Ne 30—38) Ha ux
nepudepun. 3aMelnammas aBruT 3ejJeHas OOBIKHO-
BEHHas poroBasi 0OMaHKa ¢ MPUCYIIMMU il KpucTa-
JiorpauuecKUMHU UK HEMPaBUIbHBIMU OUePTaHUSIMU
U HEepeaKo MOWKMIMTOBBIM CTPOEHMEM 3aHMMAaeT 10
60 % obbeMa TTOpPOIBI M IMEET CICYIONINEe KPUCTA-
JoonTtuyeckue KoHcTaHTbl: —2V=70°, C:Ng=18°,
Ng=1,658, Np=1,634; —-2V=70°, C:Ng=14°, Ng=1,658,
Np=1,633; =2V=62°, C:Ng=16°, Ng=1,665, Np=1,633.
ABTUT, KaK MPpaBUIO, COXPAHWUJICS B BUIE PEIUKTOBBIX
3epeH B oOpaMJieHUU poroBoii odMaHKM. B KauecTBe
BTOPOCTETIEHHBIX MUHEPANOB (10 5 06.%) MPUCYTCTBY-
10T MarHETHT W WJIbMEHHT, 0Opasylouiue CTPYKTYPY
pacraga TBEpIOTO pacTBOpa B MAMOMOPGHBIX KpH-
cTajiax MM KceHOMOpGhHBIX 3epHax. OObIYHBIE aK-
LIECCOPHBIE MUHEpPANbl — UIMHHOIPU3MATUYECKUI
WY UTOJIbYATHIN allaTuT, IMPKOH, cheH, MUPPOTHUH.

IMocKoMBKY MTOPOABI HAXOMATCS B HETIOCPEICTBEH-
HOM OJM30CTH OT 30J0TOPYIHBIX XWJI, OHU TIOIBEP-
TJIMCh TUAPOTEPMAJIbHBIM ITPpeodpa3oBaHusIM, Ha Jajb-
Hell mepudepur U CpaBHUTEIbHO OJM3KO OT HUX B
OCTaHIIaX — JOCTaToYHO cnabeM (10 10 % HOBOOGpA-
30BaHHBIX MUHepasioB). Kak ObUlo Moka3aHO paHee
[5 u mp.], B aTOM Cilyd4ae M3MEHEHUE MMHEPAIBHOTO
COCTaBa TIOPOJ MPOMCXOMNUT 32 CUET BHYTPEHHUX HX
pecypcoB, 0e3 CYIIeCTBEHHOTO MPUBHOCA MM BHIHOCA
XUMUYECKUX 3JIEMEHTOB, a MoKa3aTeNeM CJadblX M3-
MEHEHUI U3BePKEHHBIX MOPOJ B YCIOBUSIX OKOJIOTpE-
IIMHHOTO METacOMaTU3Ma, B YaCTHOCTH, Oepe3nTOBO-
TO TIPOGWIS CIYKAT HU3Kas KOHIEHTPAINS YTICKH-
CJIOTBI MJIU ee OTCyTcTBUE. [103TOMY, CIemyeT cCunTaTh,
YTO NMpUBEIEHHBIC B TabJ. | XUMUYECKHE COCTaBhI, a
TaKke CJAeAYIoIIUe U3 HAX ETPOXMMUYECKHUE TTapaMe-
Tpbl (puUc. 3, 4) OTBEYAIOT TAKOBBIM MCXOAHBIX (HEU3-
MEHEHHDIX) MOPOJ UM OJIU3KU K HUM.

[To MuHepaabHOMY M OOILIEMY XMMHUYECKOMY CO-
cTaBy (Tab1. 1), COOTHOIIEHUIO KpeMHE3eMa U IIE0-
yeii (puc. 3) mopoja IMarHoCTUPYeTcsl Kak 0e30JIMBU-
HOBBIN HU3KOMAarHe3uaabHbIi aM(puboIM3UpOBaH-
HBbI (BEPOSITHO, HA TMO3THEMarMaTMYecKOM 3Tare)
YMEPEHHO 1LeI0uHOM noneput. KommmakTHoe monoxe-
Hue (UrypaTUBHBIX TOYeK Ha TAS-auarpaMmme ogHako
HE COYETAeTCs ¢ CUTyalueii Ha puc. 4, — 31ech (PUKCH-
pyeTcst 3HaUMTeNbHbIA pa3opoc 3HayeHuit Na,0/K,0-
OTHOILIEHMSI, TIOAYEPKUBAIOILMI TP HU3KOM 3Haue-
HUU TETPOXMMUYECKON JIEMKOKPATOBOCTH TMpPUHAM-
JIEXKHOCTD JaeK K JIBYM IETPOXUMUYECKUM CEPUIM —
KaJIMeBO-HATPUEBOM M HATPUEBOA.

3. MuHepanoro-neTpoxmmmyeckue 4epTbl anofanko-
BbIX OKOMIOXUIIbHbIX METacoMaTUYeCKMX OPeonoB

Pazo01eHHbIE B IPOCTPAHCTBE COMPOBOXAAIOIINE
KaXIyI0 PYAHYIO XWJIy METacOMaTU4YeCKUEe OpeoJibl B
Jlaiikax J0JepPUTOB 30HAJbHBI U BKIIIOYAIOT CJEIYHO-
IMe MMHepabHbIe 30HbBI (MMOTYEPKHYTHI MUHEpAIHI,
ucyesarolue B 60jee ThUIOBOI 30He).
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Tabmuya 1. Xvmmdeckue coctasbl V3BEPXEHHbIX MOPOL YEPHbIX AaeK B M10430He Cn1aboro M3MeHeH!s BHELLIHEVN 30Hbl OKOIOXMITbHbIX
MeTacoMaTn4ecKmx opeosioB boroaukaHckoro 30/10TOPYAHOro MECTOPOXAEHVA

PacctosHue ot CopnepxaHue, Mac. %

30”3:;’?3““’( $i0, | ALOs | K0 | Nao cymjbvm. €0, | cao | Mgo | Feo | Fe,05 | TiO, | Mno | P0s | HoO" | T
2.9 47,03 | 13,63 | 111 | 280 | 0,23 | 0,00 | 6,59 | 474 | 1.1 | 588 | 253 | 0,30 | 0,64 | 2,61 | 99,19
2,5 4727 | 13,27 | 133 | 240 | 0,23 | 0,00 | 7,99 | 454 | 10,6 | 6,21 | 253 | 0,30 | 0,60 | 2,29 | 99,56
1,9 47,2 | 13,45 | 0,61 | 272 | 024 | 0,05 855 | 464 | 10,1 | 7,09 | 253 | 0,38 | 0,60 | 2,36 |100,54
1,9 47,8 13,63 | 150 | 2,50 | 0,22 | 0.27 | 827 | 444 | 106 | 621 | 2,43 | 0,40 | 0,31 | 1,85 | 99,91
16 47,06 | 13,27 | 1.25 | 250 | 0.18 | 0,00 | 8,27 | 444 | M5 | 5,03 | 2,43 | 0,29 | 0,64 | 2,41 | 99,27
15 46,98 | 13,45 | 0,64 | 2,65 | 0415 | 0,05 8,27 | 464 | 105 | 6,62 | 2,70 | 0,27 | 0,64 | 2,29 | 99,85
12 46,95 13,45 | 057 | 272 | 0,18 | 0,00 | 855 | 423 | 10.4 | 6,36 | 2,43 | 0,34 | 0,40 | 2,50 | 99,08
1,0 47,42 13,62 088 | 272 | 022 | 0,09 | 7,71 | 4,64 | 106 | 6,20 | 243 | 0,33 | 0,60 | 2,24 | 99,70
1,0 4717 | 13,09 | 133 | 296 | 0,23 | 0,00 | 7,71 | 464 | 109 | 587 | 2,30 | 0,37 | 0,62 | 2.42 | 99,61
0,8 47,8 13,09 | 113 | 2,94 | 023 | 0,27 | 7,43 | 4,84 | 10,9 | 572 | 2,60 | 0,30 | 0,60 | 2,08 | 99,41
06 46,97 13,00 | 0.74 | 2,84 | 0,18 | 018 | 7,99 | 423 | 10,8 | 6,20 | 2.53 | 0.36 | 0,60 | 2,51 | 99,17
05 46,82 | 13,27 | 155 | 250 | 0,22 | 0,05 | 7,57 | 484 | 10,2 | 6,21 | 2,43 | 0,33 | 0,60 | 2,47 | 99,06
0.4 47,66 | 13,99 | 150 | 2,60 | 0,23 | 0,54 | 8,27 | 484 | M2 | 476 | 2,46 | 0,31 | 0,55 | 0,83 | 99,74
03 4732 13,27 | 133 | 260 | 024 | 027 | 7,43 | 4,84 | 1,1 | 556 | 2,70 | 0,29 | 0.66 | 2,73 |100,34

Mpumedarmie. MosHbIe XUMUHECKME CUIIKATHbIE aHANN3bI M3BEPXEHHBIX MOPOA ¥ 06PA30BaHHbIX 110 HUM MeTacoMaTnToB (1abi. 2) Bbl-
nonHersl B LT MO «3ancubreonorus», r. HoBoky3Hewk, noa pykosoactsom U.A. [lybposckou

BuemHss:

XJIOpUTOBAsI:

Na,0+K;0, mac.% r

2

CEepULIMT+KBapIHIeHKOKCEH+py-
TUJA+MarHeTUT+HNUPUTEKaANb-
HUTEA0JIOMUTEANbOUT+XIIO-
PUT+3OUIOT; UCXONHbBIC: ABIWUT,
poroBas 00OMaHKa;

CEepULUT+HKBApLHIEHKOKCEH Y-
THUI+MarHeTUT+OupuTEa070-
MUTEXI0JOMUT-aHKEPUT+alb-
OouT+XI0pUT;

LN O) et
T T = - -‘I T
40 45 50 55
Si0,, mac.%
Puc. 3. [lonoxeHne marmMatm4eckmx rnopos AopYyAHbIX Aaek oc-

20

HOBHOIO €OCTaBa borofMKaHcKoro 30710TOPYAHOTO Me-
cTopoxaeHns B koopamHatax Si0, = (Na,0+K,0). Hu-
KHIIE rPaHNLibl PACTPOCTPAHEHUS XUMUYECKMX COCTaBOB!
MarmMatyeckux nopof (a), yMepeHHo LLeoYHbIX Mopoa
(6), 11ien04HbIX Mopof (B), rpaHmMLbl pasaeneHms Marma-
TUYECKVIX [TOPOL Ha rPYIIMbI 110 COAEPXAHMIO KpEMHE3EMA
C «nonsmu HeorpeaeneHHocTy» (r). Obracty pacrpo-
CTPaHeHWs BUAOB MarMatuyeckux mopod: 1) nukpura,
2) nukpononeputa, 3) gonepwta, 4) nevikogonepura,
5) YMEPEeHHO LLUeNOYHOr0 OMBMHOBOMO basanbTa,
6) YMEPEHHO LLENIOYHOTO ONIMBUHOBOIO IEMKOba3anbTa.
TpaHuLbl 0bnacTelt pacrpoCTPaHEHMs XUMUYECKUX CO-
CTaBOB MarMaTnyeckux nopos 3aMMCTBOBaHbI 13 [6]

ANBOUTOBAs:  CEpULIUTKBapL+IeHKOKCEH+py-
TUJItMarHeTUT+MUPUT+I10J10-
MUT-aHKEPUT+aTbOMT;

ToutoBas: CEPULMT+HKBAPL TIIEUKOKCEH+PY-

OceBag (xuna):

TUI+MarHeTUT+nupuTEKamb-
LMT+HI0NOMUT TCUACPUT;

kBapu+xapOoHaTel+Ccynabbu-

TIBI+30JI0TO.
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Puc. 4. [lonoxeHve MarmaTnyeckux nopos AOPYAHbIX AaeK oc-

HOBHOro coctaBa borofukaHckoro 3010TopyAHoro me-
cTopoxpaeHus B KoopauHatax  Na,0/K,0 -
AhOs/(FeO+Fe,05+MgO). Obnacty pacrpocTpaHeHms:
1) YMEPEHHO LLET0YHOr0 0ONIMBUHOBOIO basanbTa 1 yme-
DEHHO LLETIOYHOIO ONIMBUHOBOIO 4ONEPUTE, 2) yMEpeH-
HO LL{e/I04HOIO OIMBUHOBOIO 1eVikoba3asbTa 1 yMepeH-
HO LLEII0YHOI0 OIMBUHOBOIO fievikofonepuTa, 3) rapavi-
uTa, 4) mymxuepura, 5) TpaxmbaszansTa, 6) WOLIOHNTA.
paHuLbl 061aCTeN PacrpoCTPaHEHUS XUMNYECKMX CO-
CTaBOB MarmMatn4eckux Mopos 3aMMCTBOBaHb! 13 [6]
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bonbiylo yacTh paspesza OpeoJioB MpeAcTaBisieT
BHEIIHsISI 30HA CJIa0bIX MPONMUINTONOI00HBIX U3MEHE-
HUil, BHYTPEHHSIS TPaHUIIA KOTOPOM HAXOOUTCS Ha
paccrosgHun 0,2...1,5 M oT xku1. MOIIHOCTB OoJIee ThI-
JIOBBIX 30H B Pa3HBIX YYaCTKaX OKOJOXMJIBHBIX OPeo-
JIOB U3MEHSIETCS] B 3HAUNTENIbHBIX TIPEIeNax: XJIOpUTO-
BOM — OT TIEPBBIX 0 MHOTUX JECATKOB CM, aTbOMTOBOM
— OT TEPBBIX CM JIO MEPBBIX JECITKOB CM, ThIJIOBOM —
0t 0,0 10 0,6...0,7 m. [TocneaHss 30Ha MECTAMU OTCYT-
CTBYeT. MexXIy MUHEPaTbHBIMUM 30HAMU YCTAHOBJICHBI
pe3kue (HUTEBUIHBIE) TPAHULIBL.

B xommiekce MUHEpaabHbIX HOBOOOpPa30BaHUM
BHEIIIHEN 30HBI albOMT 00pa3yeT KaeMKU BOKDYT Ta-
OIMTYATBIX KPUCTAIIOB TUIATMOKIa30B. DTO 3aMellle-
HUE C HApaCTaHWEM er0 MHTEHCUBHOCTH MPOCIeXBa-
€TCSl BO BCEX MMHEpAIbHBIX 30HaX, KPOME ThLIOBOMH,
I1e anbOUT OTCYTCTBYET. B HampaBleHMM K BHYTPEH-
Heil TpaHWIlE BHEUIHEH 30HbI IUIarMOKIa3bl BO BCE
OOJNBIIEH CTENIEHW COCCIOPUTM3UPOBAHBI, a POTOBAs
oOMaHKa XJIOpUTHU3MpPOBaHA M KapOOHATU3UPOBaHA.
BricBoOOXMaBIIMECS B TOCTETHEM CTy4yae TUTaH 1 Xe-
J1e30 (PUKCUPYIOTCS B JIEMKOKCEHE, pyTUJIe, MarHETH-
Te. HoBo0Opa3oBaHHBIH KBapll 00pa3yeT MeJIKO3epHU-
CTBIE€ arperaThl 3¢peH ¢ «Iam4aThiMU» (hOPMaMHU.

[TocnenoBatenbHOE MCUE3HOBEHUE B XJIOPUTOBOM
30HE MCXOOHBIX IIBETHBIX MHHEPAIOB W 3MMUIOTa, B
aNbOUTOBOM — XJIOPUTA, B THUIOBOI — albOMTa COIpO-
BOXIAETCS OCBETJIEHHEM MOpPOJA BILIOTh IO CBETIBIX
TOHOB, YBEJIMYEHHMEM B 3TOM HampaBJIeHUU MAacChl
KapOOHATOB, UX XeJe3UCTOCTH BILUIOTh A0 0Opa3oBa-
HUS CUIEPUTA U pa3pacTaHueM METaKpUCTAJIIOB-POM-
0603apos 10 0,8...1,0 MM B ThIIOBOI 30He. Comep:kaHue
KBapIia B II0poIax, B TOM YKCIIE B THIIOBOM 30HE, OCTa-
eTcsl HU3KUM (10 5 %), 4T0 00BSCHSETCS HU3KUM CO-
JepxXaHueM KpeMHeseMa (M OTCYTCTBMEM KBaplia) B
WCXOHOM JIOJIEpUTE W YaCTUYHBIM BBIHOCOM €r0 U3
THUIOBBIX 30H. JlogeputoBasi, opuTOBasi CTPYKTYphI
MCXOIHBIX TTIOPOJI YK€ B XJIOPUTOBOM 30HE TIPHOOpeTa-
0T PEeJMKTOBBIA XapakTep MpU HATOXEHWHU JEIHI0-
IpaHOOJIACTOBOI, a B 00see THIJIOBBIX 30HAX ITOJHO-
CTbIO CMEHSIIOTCS JICMUAOIPaHOOIaCTOBOM ¢ dMeMeH-
TaMU TIOWKHJI001aCTOBOM.

VienbHas Macca rmepeMelleHHOTO BeleCcTBa, KOTO-
past CIY>KUT KOJJMYECTBEHHBIM TIOKA3aTeJieM CTeleHM
npeoOpa3oBaHUil XMMUYECKOTO COCTaBa IOPOJ TpH
MeTacoMaTK3Me, MOC/IeI0BATeIbHO HapacTaeT OT BHE-
IIIHEH 30HBI K THUTOBO, TocTHTast B TocienHeit 19,3 %.

[T10THOCTL MOpOA Ipu 3TOM CHMKaeTcs ot 3,02 mo
2,91 r/cM’. OcHOBHBIE MTPe0OPa30BAHUS XUMUYECKOTO
(M MUHepalbHOIO) COCTaBa B COOTBETCTBUU C 3TUM
MIPOUCXOAAT B THUIOBBIX 30HaX. K umciy snemeHTOB
YCTOMYMBOTO MTPUBHOCA OTHOCATCS KaWii 1 YIJIepo,
CBSI3aHHBIE B CBETJION CIIONE M KapOoHaTaX. YCTOM4M-
BO 13 THUIOBBIX 30H yaansercs kpemueseM (10 20 % ot
Macchl B MCXOMHBIX TIOPOJIAX), IOYTH MOJTHOCTBIO HAT-
puit, okrciaeHHoe xene3o (1o 70 % ot mepBoHaYab-
HOW Macchl) MPU COXpaHEHUM TMPUMEPHO Ha OJHOM
YpOBHE BO BCEX 30HAX MACCHI BOCCTAHOBIEHHOTO Xe-
ne3a. HeckombKo CHIKAIOTCS KOHLICHTPAIIMK B Opeo-
Jie aTIOMUHMS, BOCCTAHOBIEHHOI CEphl, KaJbIMs, TH-
TaHa, Maprasua, ¢pocdopa. BMecte ¢ TeM, Kak oTMeua-
JIOCh BbIIIIE, TUTAHOM U (hocopoM oborallieHbl KBap-
1bl XUJILHOTO BBITTOJTHEHUSI (OCEBOM 30HBI) B COMOCTA-
BuMott crenienu (10 1,0 m 0,1 % cooTBETCTBEHHO) € 00-
eIHeHNEeM METaCOMATUTOB THUIOBBIX 30H IIPH COTIOCTA-
BUMBIX 00beMax IMociaeaHuX U kuia. Bomopox (B co-
CTaBe BOJBI), OYEBUIHO, MEpepacrpenensieTcss MEeXIy
30HamMu. He n3MeHSI0TCS KOHIIEHTpaLui MarHusl.

4. MeTannb! B foneputax
1 anofoNepuToBbIX MeTacoMaTUTax

[TonyyeHbl MepBble JaHHBIE O COEPKAHUU B 10JIe-
pUTax M arnoJoJepUTOBBIX METACOMaTUTAX psiia PYIO-
TeHHBIX 3JIEMEHTOB B 00paMJIEHIH PYTHBIX CTOJI00B CO
CpeHUMMU cofepxaHusiMu 30j0ta 10 20 r/T. [To meTo-
1Ty aTOMHOI4 aGCOPOIMY ¢ YyBCTBUTEIBHOCTBIO 1-107*%
B JIA0OpaTOpuH SAEPHO-PU3NYECKUX METOIOB aHAJM -
3a Bemectea UTul' CO PAH (r. HoBocubupck) ompe-
JIeIAJI0Ch cofiepXaHue 30/0Ta U cepebpa (aHaTUTUK
B.I. IluM6amicT), TeM e METOIOM C YYBCTBUTEILHO-
croio 1:107 % B LIJT ®T'YIT «bepesosreonorus» (. Ho-
BocuOMpcK) o pykosoactBoM H.A. YapukoBa aHa-
JIM3MPOBATIOCH COJIEPXKAHUE PTYTH, CTIEKTPATBHBIM Me-
TOIOM TaM Xe — CcofepxKaHue psiia APYruxX MeTalioB.
ToyHOCTh aHANUTUYECKUX PAOOT MO TAaHHBIM BHYTPEH-
HETO M BHEITHETO KOHTPOJISI IPYTUMU METOTaMHM (XH-
MMKO-CIIEKTPaJTbHBIM, HEUTPOHHO-aKTUBALIIOHHBIM)
aHaJM3upoBaach B [7].

BenencTBre orpaHM4eHHBIX BO3MOXKHOCTE 0T0O-
pa 1npob 13 Maso0OBEMHBIX TeJT JOJIEPUTOB B HECKOJIb-
KHX JOCTYITHBIX BBIPa0OTKAX CTATUCTUUECKH 00pado-
TaHbI TOJIbKO JAHHBIE O COMEPXAHUM METAJUIOB B MC-
XOIHBIX goneputax (19 mpo0), moaBeprumxcs ciadbiM
U3MEHEHMSIM BO BHELIHEN 30He OKOJOXMUIbHBIX MeTa-

Tabnuya 2. Ko3puimeHTsl pacripenenequs (npysHoca > 1, BbiHOCa < 1) NETPOreHHbIX 31EMEHTOB B MUHEPASTbHbIX 30HAX OKOMOXWITb -
HbIX METaCOMATU4eCcK1X 0peosioB, 0bpa3oBaHHbIX B JalKoBOM [oNepuTe boroAnkaHCKOro 3010TopyAHOrO MECTOPOXAEHMS

XnuMuryeckmne anemeHTbl
MuHepanbHble 30Hbl (4n- m A
cno npob) Si Al K | Na |Scynbdma. | Cs | Ca | Mg | Fe** [ Fe** | Ti | Mn | P (H,0°) 0
XnopwTosas (4) 0910913108 0,8 29108|11(09|06|08]09]07 13 1,0 1125
Anbbutosas (1) 0810722106 0,6 51108(09|11103]09|101(08]| 07 111207
Thinosas (2) 0810931101 0,9 42 (091]10(10]03]07(08]0,6 1,4 111193

MMpumedarme. 1) KoaguimeHTsl pacnpeneneHns S1eMeHToB B METaCOMaTUTax OTHOCUTENIbHO C1abo M3MEHEHHOIO JONEPUTa BHELUHEN
30Hb! (14 pob) nony4eHsb! C UCrob30BaHNEM PE3YbTATOB METPOXUMUYECKMX MEPECHETOB 10 0OLEMHO-AaTOMHOMY METOAY MOSHbIX XW-
MUHECKUX CUIIMKATHBIX aHanu308B npob. 2) A = yaenbHas Macca nepemeLLieHHoro (MpyBHECEHHOIO 1 BbIHECEHHOr0) BELLIeCTBA B MPOLIeH-
Tax K Macce BeLLeCTBa UCXOAHOV MOpoSbl B CTaHAAPTHOM reoMeTpudeckom obbeme 10000 A,
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COMaTHYECKUX opeosioB. Pacrpenenenue MeTaiioB He
MOJYMHSIETCSI HOPMATbHOMY, HO HE ITPOTUBOPEUMT JIO-
THOpMaJIbHOMY 3aKOHY. [JIT METaCOMaTUTOB ThIJIOBOM
30HBI CHIEJaHbl CAMHIUYHBIC OTIPEIeICHUSI.

Cpennee reomeTpuyeckoe (apudmeTyeckoe) co-
nepxanue (Au, Ag, Hg — Mr/t, ocTanbHble 31eMEHTHI
— I/T) U CTAaHAAPTHBI MHOXHUTEIb (CTAHAAPTHOE OT-
KJIOHEHHUE) COAEPXKaHUIA B €1Ba 3aTPOHYTHIX TMAPOTEP-
MaJIbHBIMY U3MEHEHHUSIMU JIOJIEPUTAX COCTABJISIOT: 30-
nota—1,0(1,2)u 1,8 (0,8), cepedpa — 30,3 (30,9) u 1,2
(6,1), pryru — 21,1 (24,6) u 1,8 (12,4), xpoma — 20 (30)
u 2,2 (40), Banagus — 100 (100) u 1,2 (20), Hukenass —
30 (40) u 1,7 (30), kobansra — 20 (20) u 1,5 (7,0), me-
o — 30 (30) u 1,4 (8), ceurua — 10 (10) u 1,4 (7), umH-
ka — 80 (90) u 1,7 (40), mombnena — 2 (2) u 1,2 (0).
KoppensaimmoHHbie ¢BS31 30/10Ta C IPYTUMU PYIOTCH-
HBIMM 3JIEMEHTaMH — HIKE YPOBHS 3HAUMMOCTH.

B anononepuToBbIX METACOMATUTAX ThIIOBOM 30HBI
colepxxaHue 3o0j0Ta pocturaetr 70 Mmr/T, cepebpa —
140 mr/1, prytu — 31,0 Mr/T, conepxaHue APyrux py-
TOTEHHBIX 3JIEMEHTOB OJTM3KO K TAKOBOMY B Cl1a00 U3-
MEHEHHBIX JoJlepuTaXx. Au/Ag-OTHOILICHNE YBEIUUU-
BaeTcs 10 0,5 mpotus 0,03 B MCXOMHBIX MTOPOAAX.

5. O6CyXAeH1e pe3ynbTaToB U BbIBOAbI

JlaiikoBblii KoMIuieKe boroamkaHckoro Mecro-
POXIEHUST TOKAa HE OYEepPUYCH Y3KMMU BO3PACTHBIMU
paMKaMH, — €r0 BO3MOXHAas HIKHSIST BO3PAaCTHAs Tpa-
Hu1a (OpMaJbHO MOXET OBbITH OIYIIEHA 0 MO3THETO
pudest — Bo3pacTa pyI0BMEILAIOIINX MYHCKUX TPaHU-
TOUIOB MPU TOM, YTO 00pa3yIoILUe ero AalK1 KUCIIbIX
M OCHOBHHIX TIOPOJ APEBHEE ITO3THEIAaNIc030MCKOro
opyneneHus. Bmecte ¢ TeM, HaOOp M3BEPKEHHBIX Jaii-
KOBBIX Topoz boroaukaHa, B TOM YKC/Ie U ITPeXe Bee-
0 IO3THUE YMEPEHHO 1IEJ0YHbIE 0JEPUThI, COOTBET-
CTBYET paHHMM U MO3IHUM IPOU3BOTHBIM MHOTO(]Aa3-
HBIX PYIONPOAYLUPYIOIIUX (DIOMIHO-MarMaTuye-
CKMX KOMIIIEKCOB, B paMKaX ¥ BCIEACTBUE (DYHKIINO-
HUPOBAHMS KOTOPHIX Ha IO3OHMX 3Talax, COINIACHO
pa3paboTaHHOi KoHuUenuuu [1], obpasyloTcs Me3-
OTepMajibHbIE 30JI0ThIE MECTOPOXAeHUsS, — bepu-
Kyabckoe, Coserckoe, XonouHckoe, MpOKMHINH-
ckoe, Kenposckoe, Kapanonckoe, Cyxomoxckoe, Ko-
ragpip u apyrue. B cBsi3u ¢ 3TMM B KayecTBe paboueit
TUIIOTE3bl MOXHO IIPEAINON0XUTh, YyTo boromukan-
CKO€ MECTOpPOXIEHHE HE COCTABISIET UCKIIOUEHUS U3
COBOKYITHOCTH TOCJIEAHMX, TeM 0oJiee, 4TO OHO COep-
XUT B ceOe TUIIOBbIE YEPThl TAKOTO POAA OOBEKTOB.
HexkoTtopble 13 HUX IPUBEICHEI B CTAThE.

[pexae Bcero, OKOJOXWIbHBIE METaCOMAaTHYe-
CKHe€ OPEOJIBI, CYIS T10 MX CTPYKTYpeE (CXeMe 30HAJIbHO-
CTH) ¥ MUHEPAIOTO-METPOXUMUYECKUM YepTaM, TPU-
Hajyiexat Oepe3WTOBOM MeTacoMaTMdeckoi GopMa-
LMY, YTO B COYETAHUH C 30JI0TO-CEPEOPSTHBIM OTHOIIE-
HUEM B pylax KBaIU(pUIHUPYET MECTOPOXKACHKME KaK
Me30TepMaibHOe. B COOTBETCTBUY C 3TUM M C YYETOM
TpeaIaraeMbIX MOAX0I0B K 000CHOBAHUIO U COAEpXKa-
HUI0 pyAHBIX (hopMaluii [8] MecTopoxkaeHue npeacra-
BIISIET 30JI0TYIO CYO(hOPMAIINIO 30I0TO-YpaH-TIOIIMe-

22

TaJUIMYECKOi Oepe3uToBOM pyaHoi dhopMaluu, — TU-
TIOBYI0 B 30JI0TOPYAHBIX paiioHax OxHoit Cubupu.

KanueBo-cepHUCTO-YIIEKUCIOTHRI MeTacoMa-
TU3M OEpEe3UTOBOIO IMPOGMI pealn3yeTcsl, KakK M3-
BECTHO, B IIPUPOJIE U B IKCIIEPUMEHTE B YCIOBHSIX KH-
CJIOTHOI Cpelibl, B KOTOPOU MOABUXHOCTD, TO €CTh CKO-
pocTh Juddy3un 1 BOoOLIEe CIIOCOOHOCTh HAXOIUTHCS
B PaCTBOPEHHOM COCTOSIHUM TUTaHa U (pocdopa MUHK-
MaJIbHbl MJIM MCYe3alolle Majibl, YTO MOATBEPXKAAETCS
MHOXECTBOM 3MIIMPUUYECKHX, PABHO KaK U IKCIEPH-
MEHTaJIbHBIX, AaHHBIX. IIpy cTaOMIBHO BBICOKOM CO-
Jep>XaHUM 000MX METAJLIOB B YMEPEHHO IIETOYHBIX J10-
Jeputax boromukaHa CylecTBEHHBIN BEIHOC X U3 ThI-
JI0BBIX 30H 0peoioB (10 30...40 % oT mepBOHAYAILHOIA
MAacchl) TIpY TOM, YTO OHM 00JIagaloT BEICOKOM MUTpa-
IIMOHHOM CIIOCOOHOCTBIO B IIEJIOYHBIX M CHIIBHO IIig-
JIOYHBIX Cpeax, 03HavYaeT MOCTYIUIEHHE B 00J1aCThb py-
J000pa30BaHuUsl INENOYHBIX MM CHIBHO IHETOYHBIX
METAJUTOHOCHBIX PaCTBOPOB U TabHEMINYIO JOCTATOY-
HO OBICTPYIO TpaHc(OpMALKI0 MX KHMCIOTHO-OCHOB-
HBIX CBOMCTB, 00YCIOBUBIIYIO (PMKCALIAIO STHX MeTajl-
JIOB B OCEBOI1 30HE OPEOJIOB, TO €CTh IepepacIpeese-
HUE B 00beMe TIOCAETHMX, HO He BHIHOC 32 MX IPEAEIbL.
[TocTyrieHue NOMOMHUTENBHBIX KOJMYECTB TUTaHA U
(docopa ¢ METATIOHOCHBIMM PACTBOPAMU M3 OYaroB
reHepalnu, Kak 3To ObUIO ITOKa3aHO paHee B psje Me-
cTopoxaeHuil [9], B JaHHOM ciIy4ae MpobIeMaTUIHO,
€CJIM YYeCTh COIOCTABMMEBIE KOJIMYECTBA METAJUIOB B
COIIOCTABUMBIX XK€ 00BbeMax ThUIOBBIX, C OMHOI CTOpPO-
HBI, X OCEBOM, C APYTO¥i, 30H METACOMATUYECKMX OPEO-
J0B. BMecTe ¢ TeM, (hakT BbICOKOM MUTPaLlMOHHOM aK-
TUBHOCTM JAaHHBIX METAJUIOB B Ipolieccax o0pa3oBa-
HUSI ME30TepPMaJIbHBIX MECTOPOXIEHUI 30J10Ta ITO[-
YepPKUBACT X TCHETMIECKYIO OMHOPOTHOCTb.

O reHeTMYeCKOi OMHOPOIHOCTH boromnkaHckoro
U IPYrUX Me30TepMabHBIX 30JI0ThIX MECTOPOXIACHUI
MOXHO CYJWTh 110 pe3y/ibTaTaM U3yueHMs pachpesesne-
HUS B OKOJIOXUJIbHOM TIPOCTPAHCTBE TEOXUMMYECKU 1
METaJJIOTEHUIECKM CBA3aHHBIX, 00pa3ylOIIMX IpH-
POIHBII CIIaB METAJUIOB TpMaAbl — 30J10Ta, cepedpa,
pryTH. B c1ab0 M3MeHeHHBIX O0TONUKAHCKUX YMEPEH-
HO ILEJOYHBIX JOJepUTaxX BO BHELIHEH 30HE OKOJIO-
KUJIBHBIX METACOMaTUUYECKUX OPEOJIOB MpPUBEAECHHbIE
cofiep>XaHusl METAJLJIOB OTBEYAIOT, BEPOSITHO, MECTHBIM
(perroHaIbHBIM) KJIApKaM, — CTeTIEHb M3MEHEHUH T10-
POI HACTOJIBKO Majia, YTO OXMAATh CKOJBKO-HUOYIb
CYLIECTBEHHYI0 MMIPALIMI0 METAJJIOB, YYUTHIBAasg WU
BEPCHIO IJIEKTPOXMMUUECKOro MX pactBopeHust [10],
HET OCHOBaHMii, 0 YyeM peub miia paHee [11]. 3Hauu-
TeJIbHOE YBeJIMUYeHMEe coaepxaHuii 3omorta (B 70 pas),
cepebpa (B 4 paza), prytu (B 1,5 pa3a) B ThUIOBOI 30HE
0peoJIoB B 00paMJICHUHN PYAHBIX CTOJIOOB C YMEPEHHON
30J10TOHOCHOCTHIO (10 10...20 1/T) Hapsioy ¢ Bo3pacTa-
HUEM 31eCh BeIMUYMHBbI Au/Ag-0THOILEHUS 10 3Haye-
HUI, CBOWCTBEHHBIX PYIHBIM TejlaM, OTpaxaioT 00-
IIyI0 3aKOHOMEPHOCTb, IOMYEPKUBAIOIIYIO MPUYMH-
HO-CJIEACTBEHHBIE CBS3M OKOJOXWIbHBIX T€OXUMUYE-
CKHX OPEOJIOB C METaCOMaTHYECKUMU OPEeOJaMU U py-
JaMK U 00pa30BaHUE TeX U APYTMX B PaMKax pyaoo0-
pasyrolux npoueccos [7 u ap.].
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METOAMKA OLEHKW HEDTEHACBILLEHHOCTU HU3KOOMHbIX KOJITEKTOPOB
B IOPCKWNX OTNOXEHUAX Or0-BOCTOKA 3ANALHO-CUBUPCKON NNTDI

A.B. ExoBa

TOMCKUA NOANTEXHYECKUA YHUBEPCHTET
E-mil: ezsovaav@ngf.tomsk.ru

AYTUreHHas Cynb@uaHasa MUHEPAM3aUmns B HEQTEHACILUEHHbIX KOMIEKTOPaX M3MEHSET INeKTPUYECKME 1 MAIOTHOCTHbIE CBOVCTBA M0-
POA. BbisiBNIeHHbIE B3aVMO3aBUCUMOCTI OOBEMHOM MIOTHOCTU MOPOS, COREPXKAHMS B HUX 3MEKTPOMPOBOAALLMX MUHEPATIOB U OTKPLITOM
WX OPUCTOCTY MO3BOANAM MOCTPOUTE HOMOTPaMMY A1 OLEHKM HEQTEHACbILLEHWS KONIIEKTOPOB, KOTOPYIO PEKOMEHLYETCS 1CMO/b30-

BaTb Npy MHTEprpeTaumm matepumasnos MMC.

OrnpeneneHue xapakTepa HaChIILEHUS TOPOI-KOJI-
JIEKTOPOB He(PThIO HA CTAIUU Pa3BeAKU MECTOPOXKIe-
HUIA ¥ TIPW TIOACYETE 3a1acoB YIIIeBOIOPOIOB OCHOBA-
HO Ha uHTeprnpetauuu gaHHbix TYC. Ilnactel ¢ HU3-
KUM YIEIbHBIM 3JEKTPUUYECKUM COMPOTUBICHUEM
(0.=3,5...5,5 OM'M) OOBIYHO MHTEPIPETUPYIOTCS Kak
BoJioHachileHHbIe [1—3]. OgHaKo M3BECTHO HEMao
CIIyJaeB TIOJYICHUS MIPUTOKOB Oe3BOMHONM He(pTH M3
BEPXHEIOPCKMX KOJIEKTOPOB Ha MalopedeHCKOM,
KatpueruackoM, 3amagHo-OcTaHMHCKOM, Baxckow,
OnenbeM, OHTOHUTAHCKOM M IPYIUX MECTOPOXIE-
Husix ToMcKoii 00J1aCTH MMEHHO M3 MHTEPBAIOB, OT-
HECEHHBIX K BOJOHACBILIEHHBIM MO TOKa3aTelsM
3NIEKTPOMETPUIECKOTO KapoTaxa.

Kak 0b110 ycTaHOBIEHO HaMU paHee [4, 5], mpuin-
HOW aHOMAJIbHOCTH MPOMBICIOBO-TEO(MU3NYECKUX Xa-
PaKTepUCTUK He(dTEeHACHIIEHHBIX MJ1aCTOB, OLIEHUBA-
€MBIX KaK BOJIOHACHIILIEHHbIE 13-3a HU3KUX 3HAUCHUI
3NIEKTPUYECKOTO COMPOTUBJIEHUS, SIBASIETCS MPUCYT-
CTBME B TOPOIAX MUHEPAJIOB-TIOTYIPOBOTHUKOB, KO-
TOpHIE TIPENCTABICHBI CYIbMUIAMM, OKCUIAMHU THTaHA

u xenesa. [locneqHue MPUCYTCTBYIOT B OPOaaX B KO-
mmyectBe 1.2 %, a cymbpuUIHBIE MUHEpambl —
4...15 %. Cpenu cymbumoB, MpeacTaBIeHHBIX TUPPO-
TMHOM, MapKa3WTOM, MeJIbHUKOBUTOM WU TTUPHUTOM,
HauOoJIbIlee PacIpoCTpaHEHHE B U3YyYaeMBbIX OTIOXKE-
HUSIX UMEET MUPUT.

JInst IpuTOB HeTeHACHIIIEHHBIX KOJUICKTOPOB
XapakKTepHBI clenyommne GopMbl BbIIETCHHI: TOHKO-
JUCIIEPCHAs ChIllb, MCEBAOMOP(O3bI, UAMOMOP(MHLIE
KPUCTAJLIbI, CHEPOTUTHI, HEMPABUIbHO-JIAMYAThIC ar-
peratsbl, MpOXXWJIKY, TMH30uKK. Hanbonbiuii nHTEpec
MPEeCTaBIsA0T TOHKOAMCIIEPCHbIE 00pa3oBaHUS MU-
pUTa B BHJIE CHINTM Ha 3¢pHAX MIHEPAJIOB M B HEPTH, a
TaKKe IUIEHOK TIO Teprdepru IMop, 3aTOJHEHHBIX
HedThlo. Takue accouuanyy HedTU U IMUPUTA TIPUY-
pOUYEHBI 00BIYHO K HIKHEH YacTH T1J1acTa, Ifie TOBbI-
IIaeTcs colepXaHne ocTaTouHoM Bomsl (1o 40 %), a Ha
00JIOMOYHBIX 3€pHaX, BBHIXOOSIIMX B TOPOBOE MPO-
CTPAHCTBO, KPUCTAIUIN3YETCS TOHKOOMCIIEPCHBIN TTH-
PWT, 13-32 BOCCTAHOBHUTEILHOTO XapaKTepa Cpeabl IIpH
3aMojHeHUH 1mop HedThio. OcTaTouyHas BOAA U MUPUT
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