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NPEOUHCIHOBHE

FeoXuMHYECKHEe METO/bl NOHCKOB H OLLEHKH MOJE3HbIX HCKOMaeMblX
B HacTosillce BpeMs LIHPOKO NPHMEHAIOTCH Ha BCEX CTalHsAX TeoJOoro-
passenouHoro npouecca. Mcropuueckn cioxuioch tak, uto 8 CCCP
reoXHMHYECKHe MeTO/lbl pa3pabaThiBajiiCh B MEPBYIO ouepelb AJs I0-
HCKOB HedTH M PYAHBIX MOJE3HLIX HCcKomaeMblX. /s mocsielHuX B Ka-
yeCcTBe MHAHKATOPOB BLICTYMAJH 3JEMEHTHI, BXOAHMBIIHE B KauecTBe
OCHOBHOTO KOMMOHEHTa caMHX PpyA, TaKkHe KaK MeJb, CBHHeEIl,
IUHHK, 0J10BO, BoOJb(pam, moandaeH. B To Ke Bpems Aasi MHOTHX
KJA4CCOB HEeMeTaJJHUYeCKHX TMNOJE3HbIX HCKONAaeMblX, IeOXHMHUYECKHE
METOJblI NMOHCKOB He Obliin paspabotanel. Cam ¢akr Haauuus 3K30-
FeHHBIX H 3HIOTCHHBLIX OPEOJOB MAJf TAaKHX THIOB MECTOPOXK/eHHII,
K4K TOPHBLIH XpycTaJb, HCAaHAcKHil wmar, acbect, cepa, OrpaHoYHble
H T0JleJIOYHble KAMHH, TMOABEPraJics COMHEHHIO. JTO CBSI3aHO MNpexK/ae
BCErO ¢ HEJOCTATOYHON YVBCTBHTEJbHOCTbIO TNPHMEHSE€MbLIX daHaJJHTH-
4ecKnXx MeTo/0B. OcoOeHHOCTBIO MHOTHX HEMETAMIHYECKHX MOJE3HBIX
HCKONAeMbIX SIBJASETCH TO, YTO NPH HX NOHCKAX MCNOJb3YIOT HE TOJb-
KO OCHOBHbIE KOMIIOHEHTHI OPYMEHEHHS, HO H HX CHYTHHKH (3JeMeH-
THI-TPHMECH), Pa3sBHBAIOLLIHECS BOKPVI [POAVKTHBHBIX TeJ H MecTo-
POXKIEHHI, H B NEPBVIO ouepelb — XJ0p, TOP, IIeJ0UHBIE ITeMEeHThl H
PTVTh.

HM3BecTHLl NpHMEPHl YCNEUIHOTO NPHUMCHEHHSI Te0XHMHUYECKHX MeTo-
JIOB NpH NOHCKAX H Pa3Belke HEKOTOPBHIX THIIOB HeMeTaJTHUECKUX Mo-
JIe3HBIX MCKOMAeMbIX, TAKHX KaK couii, (IoopHT, 6Op, anaTHT, rOpPHbIH
XpycraJb, 4TO cnocoGCTBOBAJO BbISIBJAGHHIO pPsijla MECTOPOZKIEHHIl 3TO-
ro Bujaa coipbsi. HecMoTpst Ha 3To, reoXumMHueckHe MeTO/bl NPH H3Y-
UEHIH HeMeTaJIHYecKHX [OJIe3HLIX [CKONAaeMblX HCMNOJL3VIOT BechbMma
OFPAaHHYEHHO M YacTO He MJIAHHPYIOT B 00IlEM KOMILJIEKCe Tenjoropas-
BenouHblX pador. Ocobenno caado HCNOAB3YIOTCH TeOXHMHUYECKHe Me-
TOABI NPH MNOHCKAX MECTOpOKAeHHil Tanbka, GapHTa, MarHeaura, rpa-
¢ura, HeaaHAcKoro wnarta, acéecra, 1paroleHHbIX H MOJEJOUHBIX KaM-
Hell. Henocratouno wnpoKoe HCnoJb30Batie reOXHMHYECKHX HCCaen0-
BaHHii MpH MOHCKOBO-PA3BeAOYHLIX paboTax Ha HeMeTaJJHYecKHe I0-
Jie3Hble HcKOMaeMmble 00bAcHAeTCs caadbiM OCBeUleHHEM B JHTepaTy-
pe cooTBeTCTBYIOLUIHX BoNpocoB. OCHOBHBIE CBEJEHHS O reOXHMHUYECKHX
MeTodax MOHCKOB HeMeTalJHYeCKHX MM0JIe3HbIX HCKONaeMBIX HaXoaarT-
cfl NPEeHMMYUIECTBEHHO B JKYPHAJBLHEIX CTATBAX, CBOJHBIC paboTH OT-
cyTeTBYIOT. Bee 310 onpeenunno HeoOX0aHMOCTh 0000IIHTL HAKOMJEH-
Hbli (akTHUECKHI MaTepHaJ [0 TeoXHMHUECKHM MeTOo/1aM IOHCKOB
HeMeTaJlJloB, NoKasaTh psl cneiinduueckux ocoOeHHOCTeH HX NpHMe-
HeHHd AJS pasJHYHbIX THIOB MecTopoxieHuil. d1a 3ajaya npencras-
JseTcsd BecbMa aKTyaJlbHOH, ecan ydecTb, 4To B OJHiKaHIIHe TOJBI
OJKijlaercs 3HAUYMTEJbHBIH pocT noTpebaeHdss H HCNOJAL30OBaHHSI HeMme-
TAMMIYeCKHX NOJe3HbIX HCKONaeMBbiX.



H3aoxeHne Matepuaja no BHAAM CbIPbsi NPHBOAMTCH B Takoil Mo-
ciaegoBarenbHocTH: 1) ofuine cBefeHHs (reHeTHYeCKHEe THIBI, YCJIOBHS
o6pa3oBanuf, reoJorHueckie NOHCKOBble NPH3HAKH); 2) MlHepaibl H
3JEMEHTHI-HHAHKATOPbl, 3) reoXHMHYecKHe METOJbl MOHCKOB MO MOTO-
KaM H OopeoJiaM paccesiHHs, THAPOreoXHMHUYECKHe H reofoTaHHUYECKHEe
METOAbl; 4) nepBHUHbLIC HIOTeHHbIe OpeoJibl; 5) BepTHKAJbHAA reoxH-
MHYeCKasas 30HaJbHOCTD; 6) MeTOJAHKa, 3Tanbl H MNocJenoBaTe]ibHOCTb
npoBefeHus pabor-

B ocHOBY KHHIH NOJIOMKeHbl MaTepHaJbi HCC/eLOBaHWi, NpoBeieH-
HbIX aBTOPaMH (a/Masbl, IIBeTHble KAMHH, DII0OPHT, TOPHBIH XpycTalb,
HCJAHACKHH LINAT) U APYrHMH HCCJeI0BATeJ s MH.

Paagen o ¢uoopute nanucan A. B. Konaycom, pasaeas o cawgax
H HeJaaHAcKoM luinate Hanucauwsl A. H. JlykamesbiM, ocTaneHble raa-
Bol — H. JI. KomoBEIM.



TUNbl HEMETAJIJIHYECKHX MOJIE3HBIX HCKOMAEMBIX
H OBLUHE CBELEHHSA O TEOXUMHYECKHX
METOIAX MOUCKOB

Cpean pa3nooGpasubiXx MOJE3HBIX HCKONaeMbiX 00JIblIOE HAPOAHO-
X03flCTBEHHOEe 3HauyeHHe M LIHPOKOe pacnpocTpaHeHHe HMeeT rpyina
pemeraJ1oB. K mocieHumM OTHOCAT Te BHAbL N0JIE3HBIX HCKOMaeMblX,
KOTOpble, KaK NMPaBHJO0, He ABJSIOTCA CHIPbeM /IS M3BJIEUEHHSI MeTaJl-
s0B. PasjelieHde TBepAbIX NOJIE3HBIX HCKONAeMbIX Ha PYAHHEE H He-
pyAlble B 3HauuTeJbHOH Mepe ycaoBHo. Hemerassnuueckue mnosesubie
HCKONaeMble MCHOJB3YIOT B NPOMBILLJIEHHOCTH A H3BJIEYEHHS M3 HHX
cOBEpIUEeHHBIX MHHepaJoB (Nbe300nTHYeCKHX, aOpa3uBHHIX, AparoueH-
HBIX), MHHEpPaJbHBEIX (a3 onpejejeHHOro XHMHUYECKOro coctasa (rop-
HO-XHMHUECKOE CHIpbe) WM YHoTpebJsiioT UejHKOM Kak FOpHYIO mopo-
Ay HJAH arperat. OTH MECTOPOMXKAEHHS XapaKTepH3YIOTCs Pa3iHGHBIMH
yeaA0BHAMH (opMHpoBaHudA, pasHooOpasHeM BelleCTBEHHOro COCTaBa.
[TpoMbILIJIEHHOCTh OCBaHBaeT HOBble BH/ALI ChIPbfA, KOTOPbHle paHblie
He paccMaTpHBaJHCh Kak nosesHoe nckonaemoe. lllnpokoe npumene-
HHE HEMeTaJlJIHYeCKHX I0JIe3HBIX HCKOaeMbiX B NPOMBILIJIEHHOCTH
NPHBOIHMT K 3HAYNTEJbHOMY POCTY HX JOOBIMH H K Pe3KOMY VBesHue-
HHI0O HX cTOMMocTH. B Hawefi cTpaHe M 3a py0ekoM NPOBOAATCH HH-
TeHCHBHble paGoThl MO NMOHCKAM M pa3sBellke HemerauJoB. B cTpykry-
pe HX CTOMMOCTH M J00bYH 3a nocaefnHe 25—40 jer npousounu pes-
KHe n3meHeHusi. Hanpumep, no croumoctn coipbs B CIIA na nepsom
MECTe CTOHT CTPOMTEeJbHBIH KaMeHb (WITY4YHbIH, MOHYMEHTA/NbHBIH, Lie-
OeHKa), Ha BTOPOM — IIeMEHTHOE ChIpbe, Ha TPeTheM — MecoK, I'DaBHii,
u3Becth [33]. OTMeuaeTcss OTHOCHTE/bHOE YBeJHUEHHE CTOHMOCTH JI0-
OBITOrO0 H3 HeAp rOPHO-XHMHYECKOro ChIpbS. YBeJHuHBaercs No0blua
NPHPOIHON CO/bl, BEPMHKYJ/IHTA, NEepPJHTA.

Henocratok mertaioB n Heo6X0AHMOCT HX 3aMeHbI, PE3KOe YBeJH-
HYeHHe moTpedHOCTEH CeJibCKOro XO03siicTBa B MHHepaJbHLIX yaoOpe-
HHAIX, POCT CTPOHTE/BLCTBA, B TOM UHCJE JOPOXHOIO H THAPOTEXHHUe-
CKOro, noTpe6GHOCTH B TeNJOH30JSAIHOHHBIX MaTepHaJ/aXx — BLIABHHYJIH
HEMeTa/IHyecKoe Chiphe Ha BHIHOE MeCTO B NpoMbllllieHHocTH M3y-
UEHbI HayuHble OCHOBBl 3aKOHOMepHOCTeH 00pasoBaHHs MeCTOpOKIe-
HHHA HeMeTa/JIHYeCKHX TI0JIe3HBIX HCKONaeMblX M pa3paboTaHbl METOAH
HX norckos. Caenyer ormeTHTh paGorsl I1. M. Tarapuuosa, B. I1. ITer-
poBa, M. 1. Boka, A. A. fIxxuuna, A. C. Cokososa, B. C. CobGonesna,
HaC. Kopxnuckoro, b. fI. Mepeukosa, A. A. Usanosa, B. M. Bop-
3YHOBa.

CyliecTByloT MHOrOUHC/EHHble BapHAHTH KJacCH(UKalHH MecTo-
POXJennii HeMeTa/lJIHYECKHX TOJIe3HBIX HCKOMAeMBIX: TeHeTHUecKas:
0 NpOMbINEHHOMY 3JE€MeHTY HJH Tpynfe 3JeMeHTOB; 1o COCTaBY
BMelanmux nopof.



[To ycaoBusim oOpa3oBaHHs HeMeTaJJIHUeCKHe MOJe3Hble lCcKonae-
MBble JEJATCS Ha MarMaToreHHbie (3HIOreHHble), 3K30reHHble H MeTa-
mopdorennbie. K nepsbiM OTHOCATCH cOOCTBEHHO MarMaruueckue (aJ-
Ma3, anaTuT, rpadHT, JAparoleHHble KaMHH); MerMaTHTOBBHIE (MYCKO-
BUT, aaTHT, MOJEBON WINaT, ropHblil XpycTranab, KBapl, (J0OpPHT, Apa-
rollcHHble KaMHH — Tonas, OepHaJ, TYpMaJiHH, rpaHar, aMeTHCT, KO-
pyua, candup, pyoun); KapboHaTHTOBble (anaTHTt, (IOroNnHT, XpPH30-
JuT); cKapHoBble (6op, rpadur, (pJOronHT, BOJANACTOHHT, XPH3IOTHJ-
ac6ecT, Ta/AbK, BUTEPHT, KOPJAHEPHT, KHAHHUT, aHAAJNY3HT, JiparoileHHbe
KAMHH — UINHHEAb, KIHHOTYMHT, DOPCTepPHT, KOPYHA, pyOHH, candup,
J1a3ypuT); anabOuTHT-rped3eHoBble (OepHJJI, XpH300epHJI, H3YMPYI,
Tonas, GuopuT); ruapoTepmaldbibie ((Qa0OpPHT, XpH3oTHI-aclecT, He-
JaHJCKHH I1UNaT, TOpHHIH XpycTagb, ¢Joronut, rpadur, Gapur). Bo
BTOPYIO TPYNIy BXOASAT MECTOPOXKACHHSA, 00pa30BaHHBIC B pe3yabrare
BLIBETPHBAHUs (amaTHT, BEPMHKYJHT, KaoauH, OeHTOHHT, Gapur, doc-
(opHT, MarHesuT, TaJbK, COJH, XPH30Npa3s, MaJaxHT, a3ypHT, cepa,
runc, MHHepa/jbHble NHUIMEHTHl, KBapLeBblil MecoK); pOoCCHIMHbIEe (ag-
Mas, rpaHaT, KopyHi, can@up, wnuHeab, 6apuT); ocajgouHbie H ByJKa-
HOTeHHO-0cagouHble (Gop, 6aput, docdopuT, conn, rpaBiii, MeCOK, IH-
HBI, CJAHIBI, H3BECTHAKH, MeJ, JOJOMHT, MEepre/b, LeMeHTHOE chipbe,
FATC, SIIMa, POLOHHT, MepreJH, IHATOMHTHI, Tpenena, onoku). [pymn-
na MeraMop@OreHHbIX MeCTOPOKAEHHIl BK/lOYaerT COOCTBEHHO MeTa-
mop¢puueckne (ambubon-acbeer, rpaduT, KOpPYHA, HaKAaK, rpaHar,
anaTHT, CJAI0Abl, MPaMOp, KBAPUHTLI, KPOBEJIBHbIE CJAHIB) H METaMop-
tbusoBaHHble (anaTHT, POJOHHT).

M3 npuBeIeHHBIX JaHHBIX BHAHO, 4TO OOJBIIHHCTBO HEMeTaJjHye-
CKHX TOJIe3HBIX HCKONAeMbIX HMEeT MOJIHreHHoe npoucxoxiaenue. [as
palliOHAMBHOTO HCMOJb30BAHHS TEOXHMHYECKHX METO/0B Haubojee
ya006HOI siBJASIeTCS TPYNINHPOBKA HEMETaNJIHUCCKHX TOJEe3HBbIX HeKomae-
muix, npeanoxentass B. [1. Iletposeim [33]. K nepsoii rpynne oTho-
CSIT MECTOPOIK/IeHHS, HCIOJb30BAHHE KOTOPBIX ONpelensercs coBep-
IIEHCTBOM KPHCTAJJIOB, COCTOALLHX H3 YrJepojia, KPeMHHS, KaJblus,
MarHusi, aJIOMHHHA, Kaaus, Oepuinsg. 3a HCKJIIOUEHHEeM MOC/eIHEro,
ITH 3JEMEHTHl LIHPOKO pPacnpocTpaHenbl B 3eMHON KOpe M npHMeleHHe
HX B KauecTBe HHAMKAaTOpoB 3aTpyAHeHo. [To 3tum saementam mpo-
JIVKTHBHBIE TeJa, Cojepralliie MHHepaJbl, He3HAUHTeNbHO OTJIHYAOT-
¢l OT cOCTaBa BMeLLAoUINX 1Mopoi. B KauecTBe HHIHKATOPOB NPH reo-
XHMHYECKHX METO/JaX MOHCKOB MOXHO HCIHOJL30BATH 3JIEMEHTBI-CITYT-
HHKM, Npexae Bcero Xjop, (GprTop, PTyTh H lleJouHble 37eMeHTH. [Ipu
MOHCKOBO-Pa3BeJOUYHbLIX Pad0OTAX HA HEMeTaJ bl BAXHYIO POah Hrpaet
OLlEHKa KauecTBa Cbipbf (HaJHuHe HHCTHIX, Oe3nedeKTHBIX KpHCTaJ-
JIOB, BOJIOKOH omnpejesenHoro pasmepa). Ko BTopofi rpynmne oTHOCAT-
€ TNOJe3Hble HCKOoMmaeMmble, B KOTOPBIX HCHOAbL3VIOTCS o0pasoBaHHs
KOHKPETHOr0 XHMHUYECKOIro COCTaBa, CojAeprKalllie TakHe 3JeMeHTh Kak
docdop, ¢rop, Gop, kaawmii, nox, cepa (ropHO-XHMHYECKOE CHIPbE).
Jast 3Toro THNA ceipbi B KauecTBe 3(PPeKTHBHBIX 3/J1eMEHTOR-HHAHKA-
TOPOB MPH TFeOXHMHYECKHX METOAaX MNOHCKOB BBICTYNAIOT 3JIEMEHTHI,
BXOJSILLIHE B KayecTBe OCHOBHOIO KOMIIOHEHTa pyA. IJTo cOamxaer nx
C METa/IHYEeCKHMI MoJe3HbIMII HekonaembiMu. K rtperbeil rpviime ot-
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HOCAT arperaTHoe Chipbe, HCNOJb30BAHHE KOTOPOro ONpeJensieTcs XH-
MHYECKHM COCTAaBOM H (PH3HUECKHMH CBOMCTBAMM HJIH TOJBKO MOCJ]EN-
yumy. K atoil rpynne, Hapsily ¢ MOHOMHHepaJbHBIMH (HampHMmep Mar-
HE3HT, BOJJIACTOHHT H AP.), OTHOCAT NOJHMHHepaJbHble 00pa3oBaHUA
(nedpuT, U3BepiKeHHble H MeTaMopduuecKHe nopoAbt). BoabuniHcTBO
0ODBEKTOB 3TOH IPyNibl HMeeT IIHPOKOe MJOoLLa/HOe pacrnpocTpaHeHHe
M BHIABJASIETCS] OOBIMHLIMH Ie0JIOTHIeCKHMH MeTolaMH. B KauecTBe HH-
JAHKATOPOB NPH reOXHMHYECKHX METOAaX MOHCKOB MECTOPOKAEHHH 3TOH
rpyniibl BLICTYNAOT GTOP (BEPMHKYJIHT, BONJIACTOHHT), Ue3ul, pyOu-
AHA (BYJKaHHUECKOE CTEeKJo, mepJauT), xaop (umedpur). BaxHoe 3Ha-
yeHHe NMPH OLEHKe ChIPbS HMEIOT XHMHUECKHI cocTaB (OTCYTCTBHE Bpel-
HBIX TpuMeceli) H ¢H3HUeCKHe CcBOHCTBA (NPOYHOCTh, TPellHHOBA-
tocth). [lpu nouckax arperaTHoro chipbsi lienecoobpasHo couyeTaHHe
reo(H3H4YEeCKHX 1 FeOXHMHUYECKHX METOJ0B.

TeoxuMHUECKHEe MeTOJbl TMOHCKOB HEMETAJJIHYeCKHX TNOJe3HBIX HC-
KOMAeMBbIX — 3TO 4Y4CTh KOMILJIEKca TreoJioropa3BeloyHuiXx pabor, Ha-
NpaBJeHHLIX HA BHIAABJICHHE H OLEHKY NEePCHeKTHB ONpe/ieNleHHbIX paii-
oHoB. OHH OCHOB@HKI Ha H3YUEHHH INPOCTPAHCTBEHHLIX 3aKOHOMEPHO-
creil pasMellleHHsi KOHLUEHTPALHil XHMHYECKHX 3JeMeHTOB. Teoperu-
yecKoH OCHOBOH TCOXHMHUECKHX METOJ0B TOHCKOB sIBJSIeTCss YdeHHe
B. U. Bepuaxackoro u A. E. ®epcMana 0 MHIPAllHH, PACCESHHH H KOH-
IleHTPALHH XHMHYECKHX 3JeMEHTOB B 3eMHOH Kope. 3HauHTe/bHbBIH
BKJaa B pa3paGoTKy M NpHMeHeHHe TeOXHMHYECKHX METONOB BHECJH
A. Il. Bunorpanos, H. M. Cadponos, E. A. Ceprees, C. JI. Munnep,
A. I1. Coaosos, A. A. Caykos, JI. I1. Mamora, H. I. CoueBaHos,
B. U. Kpacuukos, M. M. T'unz6ypr, C. B. I'puropar, E. M. Ksarkos-
ckuii, B. B. TMoaukapnoukus, JI. B. Taycon, JI. H. OBuMHHHKOB,
A. A. Beyc, A. H. Epemees, A. H. [lepenbman, M. I'. Baasuixo.

FeoXHMHUECKHE 3aKOHOMEPHOCTH YCTAHABJHMBAOT Ha OCHOBE H3Y-
yeHHsi pacnpejejeduss XHMHYeCKHX 3JeMEeHTOB B DPAa3JHUHLIX THOAX
ropHBIX MOPOJ, MOYBAX, NPHPOAHBIX BoAax W pacrenusx. Cpenune co-
JepraHus XHMHUYECKHX 3JeMeHTOB, XapaKTepH3yILlHe CoCTaB Pa3Jiny-
HBIX FOPHBIX MOPOJ 3eMHOH KOPH B LeaoMm (auTocdepa), a Takke co-
craB apyrux reocthep (rugpocdepa, atmocdepa), Ho npeaoKeHHIO
A. E. ®epcmana, noayunan HasBanue kiaapkoB. OcobeHHOCTH pacrnpe-
Jlesienisi XHMHYECKHX 3J/eMEeHTOB B M0OPOJAax, He 3aTPOHYTHIX JledATelNb-
HOCTBI0 KaKHX-JAHOO MpOIleccoB, Korja NPOCTPaHCTBEHHOe H3MeHeHHe
KOJHYEeCTBEHHBIX XapPAaKTePHCTHK HMeeT CHCTeMaTHYecKHli Xapakxrep,
ONpejenslOT MECTHBIH reoXumuueckuit gon. B pesyabraTte mposBieHHsA
reoJIOrHyecKuX TNpoLeccoB, CBA3aHHBIX ¢ MarmaTHYecKoll, THApoOTep-
MaJbHOH M APYroH /AesiTeJbHOCTBI, MPOHCXOAHT TepepacnpeeieHue
9JIEMEHTOB B JIOKaJbHLIX yuacTKax (30Hax) NOpoJ, NOABEpPTIIHXCH
BO3/Ie[CTBHIO PACTBOPOB, CONPOBOXKAAMILEMYCS NPUBHOCOM H BBIHO-
COM XHMHUYECKHX 3JIeMeHTOB. B JIoKaJibHBIX 30HaX € Pe3KO OTJHUHBEIM
coleprkaHHeM 3JIEMEHTOB 10 CPABHEHHIO ¢ reoXHMHYecKuM (onoM 006-
pasyrmoTcs 3HAOreHHBle reoXumHuyeckue aHomasnnu. Ilpn stoMm Kouauue-
CTBeHHble MOKasaTeaqH coJeprKaHuii 3JeMeHTOR-HHIHKATOPOB 3aMETHO
OTJiHYaloTed OT (QOHOBLIX. YHACTKM PHIXJABIX 00pa30BaHHil H 110YB C
aHoMa/bHLIM pacnpejejeHHeM XAMHYECKHX 3JIeMEHTOB MO CpPaBHEHHIO
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¢ reoxuMHueckuM oHom 006pasyVIOT IK30reHHLIe FeOXHMHUYCCKHE aHo-
Maauu, XapakTepHCTHKA BEIUIECTBEHHOrO COCTdaBa MEeCTOPOXKAeHHH (co-
BOKYMHOCTb 3JIEMEHTOB), NPHCYTCTBYIOUIHX B NPOAYKTHBHBIX 30HAX,
NpeACTaBJAAET ero reoXHMHYeCKHH CreKTp.

FeoxHMHUECKHE METOJABI NMOHCKOB OCHOBAHBI HAa BLIABJIEHHH aHO-
MaJiHH, CBA34aHHBIX ¢ fIBJEHHeM MNePBHYHOH KOHLUEHTpAalMH HJH BTO-
PHUHOTO paccesiHHsi XHMHYECKHX 3JIeMEHTOB, MyTeM IlIPOBejleHHsl cre-
HaabHOro onpodoBaHHs NPHPOAHLIX oOpasosauuit. [lpu stom Mmoryt
pelwatbes cjeiylouine 3aiayn:

1) BuifiB/IeHHe reoJjoruyecknx oGpasoBaHHil, B npejenay KOTOPbIX
BO3MOXKHO 00HapyKeHHe MeCTOPOMIAeHHIT;

2) NOMCKH CKPBITHIX NMPOAYKTHBHLIX TeJ, reOXHMHYECKHE aHOMAaJiHH
KOTOPBIX BBLIXOAAIT Ha 3PO3HOHHYIO NMOBEPXHOCTh, (PHKCHPYIOTCS B rop-
HBIX BbIpaboTKax uii OYPOBBIX CKBajKHHAX.

[aBHOMH 11€J1bI0 TEOXHMHYECKHX NOHCKOB fIBJSAETCS BHIAB/EHIE aHO-
MaJii#, CBA3aHHBIX ¢ PYAHBIMH TeJaMH B TeTepPOreHHOM TIeOXHMHYe-
CKOM ToJie, mpejacrasJsolleM coboli Gopmy NpocTpaHcTBEHHOIO pac-
npefesenus sjaeMedToB. B oranune or (MKTHBHBIX (JOKHBIX) anoMa-
Juii, o0yC/JAOBJEHHbIX CJaydyafiHbiMI KoJeOaHHAMH perHoHaJbHOH CO-
cTaBJAIOLLEN MOJA, NPOAYKTHBHAA reoXHMHUECKAash aHOMAa/ns NPHYpo-
yuBaercs K OJAronpHATHLIM reoJiorHueckuM cTpykrypam. laa nocaen-
HHX XapakTepHa KOppeJHPyeMOCTb MOBBIIEHHLIX HJAH MNOHHKEeHHBIX
3HAUeHHI MO CpaBHEHHIO ¢ (POHOBBLIMH MO HECKOJbKHM (He MeHee Tpex)
TOUKaM Ha npoduie HJIH CMEKHBIM NOHCKOBHIM INpoduiasm (paspe-
3aM). Bokpyr pyaHBIX Tes MECTOPO:KAEHHH HeMeTa JIHYeCKHX mnoJied-
HbBIX HCKOnaeMblX HabJ101al0Tcsi aHOMaJiHH NMPHBHOCA H BBIHOCA 3Je-
meHTOB. [Tocnennune obnanaior HeBOJBLUIMMA pa3Mepami, HO HX coye-
TaHHe (CTHIK) ¢ aHOMa/aHsAMH NPHBHOCA, KaK NPaBH/I0, YKAa3bIBAeT Ha
3NHUEHTPH pyaHbIX Teq. [lpu THnu3aumu anomannii caeayer YUHTHI-
BaTh HX XapaKTep, KOHTPACTHOCTb, KOMIJEKCHOCTh. KoHTpacTHOCTB
XapakTepH3yeT OTHOLIeHHe MAKCHMAaJbHBIX WJIH MHHHMAJIbHBIX 3Hauve-
HHH XHMHYECKHX 3/IeMEHTOB B Npelenax JaHHoil anomasun K oHo-
BoiM. Koszbhduunenr mMuHepaansalHH — 3TO OTHOLUEHHE gHcaa Npod
C aHOMAaJIbHLIMH COJiepKaHusIMH K obuiemy uucay npob na onpoOoBaH-
Hom uHtepBaJe. s ycunaennsi caabbix OpeosioB H YCTAHOBJEHHS 3IH-
IleHTPa MAaKCHMajIbHOH MHHepaJH3aluuy [pHMeHAI0Tes  aJLHTHBHBIE
(cpenHeapudpmeTHUECKO® CYMMHPOBAHHE B Kaxk10i npobe cojepxanuii
3JIeMEHTOB, HOPDMHPOBaHHBIX B €LHHHLAX CPeIHe(OHOBHIX COLepIKa-
HHH) M MYJbTHINVIMKATHBHbIC (lIEPEeMHOMKEHHe CcOlepzKaHuil) nokasa-
TeJH. KonnyecTBennasi XxapakTepHCTHKAa NEPBHYHBIX OPEOJIOB 3aKJi0-
HaeTcs Takie B OlleHKe KJapKoB, KO3()(HIHEHTOB KOHILEHTPAILHH H
CYMMApHbIX COAEpXKaHHi{ 3JEeMEeHTOB M0 TeOXHMHUeCKHM paspesam.
Knapk KoHUeHTpaluH — OTHOIIEHHe COAEp/KaHHA 3JeMEeHTa B KOH-
KPETHOM FeoJIOTHUeCKOM TeJle K KJAPKOBOMY COAepXaHH HHAHKATO-
pa. Kosdpduuuenr anomanbnocrn K, — oTHOWIEHHe COMEpPKAHHA XH-
MHYECKOTr0 3JIeMeHTa B mpefleax ollpefesleHHOro ceueHus opeosa C,
K ero ¢oHoBomy cofepxanuio: K,=C./Cy. st cpaBHeHusi pe3yabra-
TOB aHa/JH30B Npob, oroOpaHHBIX B npeaenax PYAHOI 30HbLI, HCIMOJb-
ayetcsi Kosduunent koHuentpauun Ky — OTHOWIEHHEe COACPHKAHUS
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| yieMEHTa B OKOJOPYAHBIX NOPOAAX (WIH PYAHBIX TelaX) K HIKHeaHo-

maabioMy 3Hauennio: Kq=Cy/C,. [las onpejejieHdst OTHOCHTENBHOrO
npuBHOCA (MM BBIHOCA) 3J€MEHTOB B OKOJIOPYAHBX NOpOAAX ompe-
JeJSI0T CyMMapHoe cojepiarine Merasna M u npoayKTHBHOCTL Opeo-
na. CymmapHoe cojllepkanne mMeTajia B laHHOM CeueHHH opeosa (an-
weiiHasi MPOJYKTHBHOCTL) onpejesieTcss Kak cymMMa NpoH3Be/ieHni ma-
ros npoGootGopa (I, I, ..., [,) Ha aHOMaiabHble KOHIEHTPALHH 3Je-
menta (Ci, Co, ..., C;) Mo 1aHHOMY NPOPHIIO 38 BHIYETOM BEJIHYHHDI
«mecTHOro» (pona (merponpouent) [14]:

M=1,(Cy—Cp) +1:(C: —Cy) + . . . +1,(C,—Cy)

n
JJH MPH paBHOMHTEPBANbHOM ONpodoBaHin M=Ax(‘ETC.‘——nC¢), rie
I
Ax mar onpoboBaHusi; # — uucao Toyek onpoboBanus; Cy — hoHOBOE
cofepxKanie anementa. Ecan collepikanie 3JeMeHTa BbIPaxKaTh B el1H-
HHllaX reoxumiueckoro ¢oHa (Koa(@uineHT aHOMAaJbHOCTH), TO pas-
MEpHOCTh napamerpa — MeTpreoon (mMrg)-

3tH napaMeTpbl NO3BOJAIOT NMOJAYYHTb OOLLYIO OIEHKY NpPHBHOCA
PYAO- U 0peosioo06pasyolHX 31eMeHTOB H MOTYT ObITh HCHOJMb30BAHbI
JJI5 OLLeHKH aHoMaJiHii.

B saBucumocTH or BHaa onpobyemoro MartepHasa i LeJeBoro 3a-
JlaHMsl pa3/iH4yaloT JHTOreoXHMHYECKHe, FHAPOreoXHMHueckue, GHoreo-
XHMHUECKHE M aTMoreoXnmHuuyeckue MeToibl nouckos. Ilepsbie ocHo-
BaHbl Ha BBIABJEHHI BTOPHYHBIX OPEOJIOB H NMOTOKOB PaccesHHs, a TaK-
JKe MepBHUYHLIX OPenJIOB MecTOPoKAeHHH. BropuuHnie opeosbl pacces-
HHs (runepredHble JHTOXHMHYECKHe aHOMaJjauu) dopMmupylores B Io-
BePXHOCTHEIX 00pa3oBaHuaX (MOUBAX, 3JIOBHH, AEJIOBHH) TPH Tumep-
FeHHOM H3MeHeHHH MecTopoxaenuil. [ToToku paccesanus — obaactb no-
BLIIIEHHBIX COJAEPHaHHi XHMHUECKHX 3/eMeHTOB B OTJIOKEHHAX Bpe-
MEHHOH HJIH NOCTOAHHOH THJpoceTH, o6pa3oBaHHAA B pe3yJbLTaTte I'd-
NepreHHoro paspyllieHHs MecTOPOXKAEHHII U HX IePBHYHBIX OpPeoJioB.
ITo ¢dasoBomy cOCTOSHHIO BTOPHYHbIe OpeOJibl paccefiHHs AeJATcs Ha
MeXaHHyeckKHe M coJsieBble. B mepBoMm ciydae MHHepafbHble a3kl NpH-
CYTCTBYIOT B TBEPJOM COCTOSIHHH B BHIe YCTOHYHBBIX B 30He THmepre-
He3a MepBHUHBIX MJH BTOPHUHBIX MHHEPaJoB, NepeMelleHHe KOTOPHIX
NPOHCXOLHT MeXaHHUYeCKHM myTeM. B cosieBOoM opeoJie 3/1eMEHTH NpH-
CYTCTBYIOT B (hopMe pacTBOPEeHHBIX coefinHeHHH. Pasnuualor ocraTou-
HBle opeoJibl paccesiHus, T. e. obpasylolluecs B 30He THIepreses3a pa-
Hee CcyulecTBOBABIIEro PYAHOro TeJa HJH ero NMepBHYHOro opeoJa, H
HaJO¥KeHHbIe, B KOHTYPaX KOTOPBIX /10 PAa3BHTHA BTOPHUYHBIX mpollec-
COB paccesiHHsl NepBHYHAsA MHHepaJH3allHs orcyTcTBoBasa [14]. B sa-
BHCHMOCTH OT BO3MOZKHOCTeH onpoOOBaHHS BLIAENAIOT OTKPHITHIE (BhI-
Xojsllle Ha JHEBHYIO NOBEPXHOCTb) H 3aKPBITHE HJH NOrpefeHHble
opeosbl paccesHus (JOKaJH3YIOlULHecss Ha HEKOTOpo#d ray6HHe oT no-
BEDXHOCTH B NpeJCcTaBHTe/IbHOM ropusonte). [locienHne BHABIAIOTCA
npu GypeHun HerJyGOKHX CKBAaKHMH 10 YPOBHS NpPeACTABHTENLHOTO TO-
pusonta. Ilpeanoxkena caenylomas kaaccHHKalns BTOPHUHBLIX OpPeo-
JoB paccesuns [14].



[. OcTaTouHble OTKpPbITLIE, BeepoodpasHoil (opmbl, oOpasyioliHecs
B HHTEHCHBHO ACHYAHPYEMbIX paHOHAX B COBPEMEHHBLIX 3JIIOBHAJbBHO-
JeqioBHaJbHBIX 00pa3oBaHHsX.

11. Hasnoxennble oTKpbBIThie AH(Qdy3HoHHbIE, XapakTepHble 1A yC-
JOBHI AKKYMYJSITHBHO-JIEHYAIIHOHHBIX PABHHH B apHJHLIX H yMepeH-
HO-BJIAXKHBIX 00J/1acTAX.

111. HanoeHHble OTKPBITHIE dKKYMYJATHBHbIE, CBA3aHHLIE ¢ MPO-
ieccaMi COJIEBOTO HAKOMJIEHHS 3J1eMEeHTOB.

IV. bauakue g 111 Tuny, Ho dopmupylouHecs: npH OTCYTCTBHH aJi-
JOXTOHHOTO NOKPOBA W CMelleHHBle B CTOPOHY COBPEMEHHOr0o CTOKa.

V. BwimjesnoueHntsle i npeaenbHo pasyGoxeHHble, ofpasyloliHecs
B 3JIIOBHAJBHO-JIEJNIOBHAJBHLIX OTJI0EHHAX TYMHIAHLIX ofaacTefl.

VI. [Norpe6GeHHbie OcTAaTOUHBLIE, XapaKTepHble AJf 3aKPbITBIX paii-
OHOB C JIBYXDBAPYCHBIM CTPOEHHEM.

VII. IMorpeGeHHble HATOKEHHBIE.

[lorokn paccesnuss no ¢GasoBoMy COCTOAHHIO MHIPHPYIOLULHX KOM-
NOHEHTOB IeJATCH Ha MeXaHH4YecKue, CoJieBble, a Mo JOCTVIHOCTH 00-
HapyKeHHs — HAa OTKPBITble W 3aKpbIThe. B OTKPHITON ruapocetH ak-
THBHO JIEHYHPYeMbIX PafioOHOB MECTOPO’KIEHHil OCHOBHAA YacTh 2Je-
MEHTOB 00pa3yer MexaHnueckue NoTokH paccesaHus. ConeBble 0TOKH
XapakTepHbl Aas PailOHOB, B KOTOPHIX Pa3BHBAIOTCH BHIILEJOYEHHBIC
¢ MOBEPXHOCTH BTOPHUHBIE OPEOJibl W CKPbIThie NPOAYKTHBHblE TeJa.
Jlnst XxapakTepHCTHKH OPEOJIOB 1 NMOTOKOB PACCeAHHH UCMONB3YIOT MO-
KasaTteJb MNPOAYKTHBHOCTH, NPSAMO MPONOPILHOHAJBHBI COAEp:KAHHIO
3JIeMEHTa M pasMepy opeoJia.

[TepBHuHbBIl reoXHMHUYECKHIT OpeoJ 3/]eMeHTa MpejicTaBiaser codoi
OKOJIOpY/IHOE 1IPOCTpaHeTBO, oforauleHHoe Win o0e/HeHHOe HM B pe-
3yJbTaTe nepepacnpejeneHus npu obpasoBannn Mectopoxkaenni [14].
MHOrOKOMNOHEHTHBI COCTAB XHMHUECKHX 3JEMEHTOB B IMepPBHUHBIX
opeoJiax onpepenseTcs XapakTepom BMELIAIOULHX NOPOM, THIOM HeMe-
TAJJIOB H YCJ0BHAMH HX (hopMupoBatus. Bokpyr MecToposKaeHHIT pas-
BHUBAIOTCS M30MeTpHUHLIe (I10JIOrHe 3aJjexH) 1 cuMMerpuunble (Kpy-
Tomajaioline 30Hb) opeosbl. Bauelmumn ocobeHHOCTSIMI NepBHY-
HBIX OPEOJIOB SIBJAAIOTCH MX Pa3Mephbl, CYUIECTBEHHO [1peBOCXo/Aline
NPOAYKTHBHbIE 3aJ/le/KH, BOKPYI KOTOPLIX OHH Pa3BHTHI, U 30HAJLHOCTD
cTpoeHHs. KpynHeIM MeCTOpPOXKAEHHAM COOTBETCTBYIOT MAKCHMAaJbHBIE
Mo pasmMepam, COCTaBY M HHTEHCHBHOCTH reoXuMHuyeckHe opeoJbl. Tta
3aKOHOMEPHOCThL MO3BOJIAeT [POTHO3UPOBATL MacuTad OpyaeHeHHs.
leoxumuueckas 30HAJILHOCTbL OPEOJOB OCOOCHHO YeTKO NPOSBJIsAETCS
B H3MEHEHHH OTHOIIEHHSA CYMMBI (HJH Npou3Be/leHHIl) colep:KaHHH
3/IEMEHTOB B HAJIPYAHBIX YACTAX OPEOJIOB K 3JIeMEeHTaM MOAPY/AIHBIX Yya-
creil. C nebio cpaBHHTEIBbHOI OlLEHKH 30HAJLHOCTH ODPEnJOB HanGo-
Jee 1ejaecoo0pazHo HCNOJb30OBAHHE MOKAa3aTe sl 30HAJLHOCTH 3JeMeH-
Ta-HHAHKATOpa — OTHOIUIeHHe MPOAYKTHBHOCTH OpeoJa OJAHOTO 3JIeMeH-
Td K CYMMe NPOJAYKTHBHOCTEH OPeonJIOB BCeX 3JeMEHTOB-HHAHKATOPOB,

I'naporeoxumuueckiie MeToibl NOHCKOB TPHMEHSIIOTCA A5t BHIAB-
JIEHHSI W OKOHTYPHBAHUA aHOMAaJHi B NMOA3EMHBIX W NOBEPXHOCTHBIX
Bofax. CymHocTb GHOreOXHMHUYECKHX METOA0B NONCKOB 3aKaI0uaer-
C B H3YUEHHH pacnpeleNeHuss XHMHUECKHX 3JE€MEHTOB B TpaBsiHOI
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W APeBECHOl pacTuTeabHOCTH M Topde. Caoxuocth npoboordopa H
3aBHCHMOCTD COJICP/KAHHA 3JEMEHTOB OT BPEMCHH rojla W BHJA pacre-
WHil OrPaHHUMBAIOT NPHMEHeHHe 3TOro MeToAa. ATMOreOXHMHYECKHI
(ra3soBblii) METOJL MONCKOB HCMOJB3YETCs JUIsi H3VUCHHs 1 BbIABJICHHA
AHOMAJHIl B NOANOYUBEHHOM BO3jyXe H MPHIOBEPXHOCTHOIT atMocdepe,
CBSI3AHHBIX C TMPOAYKTHBHLIMH 3aJekami. I1pH nouckax nojesHelx Hc-
KonaeMbiX BLISBJSIOT Opeobl redks (cTaOHIbHLIA NPOAVKT pagHOak-
THBHOrO pacnaja), pTyTH (lepekpbITHIX MeCcTOpoXAeHHiH) u pajoHa.

B pLIXJbIX OT/I0KeHHAX 00HaPyAKHBAKOTCA OPEOJIbl Paccesuus TBEp-
JIbIX MHHepaJbHbIX (a3 Ham uX accolHalii, BXOAALHX B COCTAB He-
MeTaJJIHUecKHX 10JIe3HbIX HeKonaeMmblX. [l BLIABACHHS M OKOHTYPH-
BAHHS OPEOJIOB H TOTOKOB paccesiHud MeJKOH (pakiui MHHepPaJoB
MOJE3HBIX HCKOMAeMblX B aJJIOBHAJBHLIX H [POJIOBHAJBHBIX OTJIOMKE-
HUAX MPHUMEHSIOT LWJHXOBOH H UIIHX0-AekpenTodoHiueckuil (opeoJibl
nApoOnapHBanus) MeToAbl MoHcKoB. Opeosibl MponapHBaHHs, NMpPeAcTas-
JIEHHBIC BTOPHUYHBLIMH Ta30BO-KHAKHMH BKJAKUYEHHAMH, CONPOBOMKIAIOT
pasHooGpasHble HeMeTaJJHuecKHe MNoJe3Hble HeKonaemsie (CJI04bl B
nerMarnTax, xXpycrajeHocHele XKuael, Gaooput). Opeodinl nponapHsa-
HH$l BBEISIBJSAIOT 110 LIJIHXAM, OTMBLIBAEMBLIM H3 AJUIIOBHAJLHBIX H JIeJH0-
BHAJBHLIX OTJOMEHHI HJIH H3 mporojouexk ropubix nopoi. [Ipu atom
JErKyio (QpakuHio UIJAHXOB NOABEPraloT AeKpenToGoHHYecKOMY H3YV-
YEHHIO, 3aKJ0UalolleMycs B nojcyeTe oOlLero uHcsaa Da3pbiBOB (HM-
NyJALCOB) ra30BO-MHAKHX BKJWOYEeHHI npu Harpesanuy npoG. CpasHH-
TeJNbHYIO OLEHKY BbISIBJEHHBIX AEKPeNnuTallHOHHBIX aHoMaJjaHii MpPoBO-
JAT NyTeM BbIUHCACHHS WHTEHCHBHOCTH nponapusaHus I, oTHeceHHOd
K JaHHOMY cedyeHHl0 WJau miaowmanan. Ha Onmu3octh pyaHBIX 3adexei
YKasblBaer AeKpenuralHoHHas aKTHBHOCTL mpob, npeswimaloiias ¢Gou
B J1eCATH pas.

HInuxo-reoxumuueckoe onpoboBatie ajalOBHANLHBIX H KOPEHHBIX
NOPOJL B LeJIbI0 BHISIBJEHHS] BTOPHYHbLIX H IEPBHUHLIX OPEOJOB 3aKJO-
yaercs B H3YYeHHH pacnpeiejeHdss MHHePaJoOB M XHUMHYECKHX 3Jie-
MEHTOB B LIIHXaX. M3yueHHe MHHepaJbHOro COCTaBa OTMBITHIX ILJIH-
'XOB H HX TeOXHMHUYECKHX ocoOeHHOCTeH momoraer npH pas0pakoBKe
aHoMasHH, BHIACHEHMH XapaKTepa KOPEHHOro HCTOYHHKA CHOCA, 4TO
TAKXKe YCHIHBAaeT KOHTPACTHOCTH opeoJioB. Bompoc o TOM, Kakyvio M3
(hpakuuii ananu3npoBaTh, pellaeTcs B 3aBHCHMOCTH OT THNA MECTO-
POXK/leHHsl 1 €ro OpHeHTHPOBOYHOTO MHHepaabHoro cocrasa. llnpokue
BO3MOYKHOCTH LIJIHXOBOH CbhbeMKH ONpeie]sloTCH TeM, YTO OHa H3yuaer
KOHKPeTHYI0 MHHepaJibHyio (POpMy 3JIeMeHTOB, a TAKiKe YBeJH4YHBaeT
npeacTaBUTeNbHOCTL onpoboBaHua. Pe3yabraTol reoXHMHYECKOTO aHa-
JIH3a 1J1HX0B H300paxkalorT B BHAE HIIHXO-TeOXHMHUYECKHX KapT, Horo-
PH30HTHLIX NJAHOB H Pa3pe3os.

st NOMCKOB HeMETaJHYeCKHX MOJEe3HBIX HCKOMAaeMbX 3G deKTHB-
HO npHMeHeHHe MeTOJOB TepMmorpadguin H  TepMOJIOMHHECHEHIIHI.
B nepBom cayuae onpeiensior notepu npu NpoKaJHBAHHH, @ BO BTO-
POM — HHTEHCHBHOCTbH TEPMOCBEUEHHH Mopoj npu HarpesaHuu. OObiu-
HO nmpH NPHOJIHKEHHH K NPOAYKTHBHBIM 3a/1e7KaM HHTEHCHBHOCTb Tep-
MOJIIOMHHECHEHIIHH (34 CUET yBeJHYEeHHS uHicJa MHHepaJloB-aKTHBATO-
POB) 1 motepn Macchl (BBHIY HaJHuMsi BOALI B MHUIIEpanax) yBeJHUH-
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paiores. B KOMIJeKce ¢ reoXHMHUYeCKHMH MeTojamMH BecbMa 3ddex-
THBHO NPHMEHEHHE MEeTOAOB ramma-o0JyueHus (KBapll, HCAAHACKHH
wnar, daoopnt), nidpakpackoii cnekrpockonun (MKC), snexrpon-
Horo mapamarHuTHoro pesonanca (JIIP) (aamas, kBapu). ITH Me-
TONbI MO3BOJISIIOT OIlEHHBATh KauyecTBO CHIPLA W CTeNeHh 3PO3HOHHOTO
cpesa NPOAYKTHBHBEIX Tesl. B3aumoneiictBie OGBICTPHIX YACTHIL JKECTKHX
KBaHTOB C MHHepaJaMH MpeicTaBaser co0OH CJ0AHBIA KacKadHbLil
pOIece, COMPOBOXK/1daeMblii HOHH3AILHEl H CTPYKTYPHBIMH H3MeHeHHs -
MH B KPHCTAJJHYECKOIl pelleTke KpucTaanoB. B cBs3m ¢ Tem uto B
NPHPOAHBIX YCJOBHAX Mbl HMeeT JleJo He ¢ caMHMH fpoleccamu, a
X pe3yJbTaTaMi, CTPOCHHe MHHEpa/oB, BbiABJsieMoe oO0JyUYeHHEM,
1103BOJISIET MOJYYHTb BaXKHYI0 reoXHMHuecKyio HHdopMauuio ob6 usme-
HEHHH COCTABa PacTBOPOB H HX (HIHKO-XHMHUECKHX mapamerpax. Me-
toabl I[P n MKC no3Bonsior BLIABHTH OTHOCHTE/bHOE COAepKaHHe
3JIEMEHTOB-HHHKATOPOB H NPHPOAY BOAOPOJCOAePKAUIHX Je(eKToB,
ONMpefieIiTh HX KOHLUEHTPAUHIO H, TeM CaMblM, CVAHTbL O TreOXHMHYe-
CKHX YCJI0BHAX 00pa30BaHNT MECTOPOKAECHHI H KayecTBe ChIPbA.

CoueraHne pa3/iHuHbIX METOLOB MO3BOJSET NMPOBOAHTH NMOHCKH Me-
CTOPOKJICHUH, ONPe/le/IfATh NePCNeKTHBL IVyGOKIHX TOPHIOHTOB U dJIaH-
rOB MECTOPOMK/IEHHI, a TaKe OlIleHHBATH KAa4eCTBO MOJE3HbIX HCKOMae-
MBIX.



MECTOPO)XIEHHSA NMEPBOHA ITPYIIbI

B npeajaraemMoM pasjene paccMOTPEHB TFeOXHMHYeCKHe MeTOJbl
10HCKOB 14 BHIOB HeMeTaJJIHUeCKHX MO0JIe3HbIX HCKOMaeMblX, B MeCTO-
POMCACHHSX KOTOPHIX HCINOJNB3YIOTCA CAMOCTOSITE/IbHbIE MHHEpaJbHble
¢asbl. K MecTopoxaeHHsiM 3TOW TPYyNIbl OTHOCATCH LBETHBIE KaMHH
(aamas, Tonas, Gepuai, pyOuH, candup, u3yMpya, rpaHar, XpH30JHT,
xpusonpas, Oupiosa), abpasusnl (aamas, rpasart, KOpyHI), nbe3oor-
THYECKHE MHHepaJbl (FOpHBI XpycTajb, HCJAAHACKHIA 1MaT), aHTHAb-
pasuBbl (arar, XaJjuejloH), a Takxke cJaoaa, acbecr, rpapur. das no-
cJAeHHX PYoil ABAAIOTCA NOPOJH, CJOMKEHHBle MHHEpaJaMH ¢ onpe-
JIeNIeHHBIM COOTHOILEHHeM KOMIOHeHTOB (Aasa ¢ropdaoronnra, HanpH-
mep, Ko3(pHIHeHT KeJe3HCTOCTH He AoJKeH npeswnath 14%). 3a
HCKJIIOUEHHEM MaJaxura, XpH3onpa3a W OMpIO3bl, BCSl Ipynna paccMar-
PHBAEMbIX MECTOPOXKJAEHHII OTHOCHTCA K 3HAOTeHHBIM 00pa3oBaHHAM.
Anma3s, rpanart, pyOuH, candup, ropHblii XpycTaJb, araT KOHIEHTPHUPY-
I0TCS TakyKe B pocchilisiX. DOJBbIIHHCTBO 3THX NMOJIE3HBIX HCKOMAaeMblX
HCMOJIb3YET sl MPOMbIILJIEHHOCTBIO Ge3 HapylieHHsi WX NepBHUHOH Ie-
JioctHocTH. Tosibko achect u rpaduT noasepraioTes MeXaHHuecKol 00-
padorke. Hecmorps Ha pasnooBpasme paccMaTpHBAaeMbIX BHIOB CHIPBA,
OHH HMeIOT Pl 00LIHX YepT:

1) nosesHbIMH HCKOMaeMbIMH SIBASIOTCA MHHepaJbl, COCTOfALLHE B
OCHOBHOM H3 NETPOTeHHBLIX 3JE€MEeHTOB, HMEWI[HX LIHPOKOe paclpo-
cTpanenne B 3emuoi kope: C, Si, Al, Ca, Mg, K (uckiiouennem siBJsi-
ercs Be);

2) MecTOpOKAeHHS OLEHHBAIOTCS MO KOJIHYECTBY H KauecTBY 10Je3-
HOro HCKomaemoro, (PH3HYECKHM CBOHCTBAM MHHEPaJoB (MHHHMAJib-
HBIl pasMep KPHCTAJJIOB, MHHEpPaJbHLIX 3epeH, OAHOPOAHOCThH BHYT-
PEeHHEero X CTPOeHHS, OTCYTCTBHe JeeKToB pocTa);

3) MHOrHe MHHepa/JbHble BHAB (KBapll, KaJblHT, MYCKOBHT, (hJo-
TONHT) BXOAAT B COCTAB IIHPOKO PacnpOCTPaHEHHBIX TOPHBIX NOPOJ;

4) coxpaHenHe LEJOCTHOCTH KPHCTAJJIHYECKOH CTPYKTYPH MHHepa-
J0B HabJaonaercs B ciaydae GhOpPMHPOBAHHA HX B Tpeaenax YCTOHUH-
BLIX 30H, r/le aKTHBHble CTPYKTypooOpasymioluiHe n mMeramMopdHuecKHe
npouecchl 3aBePIIHJIHCH OJLHOBPEMEHHO ¢ GOpMHPOBAaHHEM DV

leoxumuyeckne MeTOAbl MOHCKOB paccMaTPHBAEMbIX BHIOB HeMe-
TaanoB paszpadoTanbl B Pa3JHYHOH cTeneHH. DTO CBA3aHO ¢ HeOJHHA-
KOBOi H3YUEHHOCTbIO MECTODOXKAEeHHiH, Kak NpPaBHJO, HX TeoJiorHue-
CKOro CTpoeHust, KpailHe HepaBHOMEPHBIM XapakKTepoMm pacrnpeje/eHus
COPTOBOTO Chipbsi. PparMeHTapHOCTL CBEJEHHH MO MECTODOXKIAeHHAM
UBETHBIX Kamheil o0yc/OBJeHa XapaKTepoMm IMPOBOAHBIUNXCH Hccde-
JloBaHui (nonytHele HX MoHcKH). HekoTopas HepaBHOMEPHOCTH MIHe-
Panoro-reOXHMHUYECKHX KPHTEPHEB OLEHKH MEeCTOpPO:KIeHHi olycaoB-
JieHa cneunduKoi HeeaeloBaHHi aBTOPOB H 0GBEMOM HMEWuLHXcs Ma-
TE€PHAJIOB IJIA PA3HBIX BH/IOB MOJIE3HBIX HCKOMAeMBIX.
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Aamasbi

Asnmas — gedHUMTHBIH BHI MHHEPAaJbHOTO CHIPbs, OTHOCHTCS K OZ-
Hoit u3 Moaudukaunii csodoanoro yrjepoaa. Cpein MeCTOPOKACHHIT
aJMa30B BbIIEJSIOTCH KOpeHHble H pocchinHbie. [lepBule cBsi3aHbl ¢
KHMOepJHTaAMH, BbINOJHAOUIMH TPYOKH B3pbiBa. OOBIUHO OHM TPYN-
nupyioTess B obocobseHHble paioHbl, nosica, 30Hbl. B xumOGepanrax
[IPUCYTCTBYET 3HA4YHTEJbHOE KOJHYECTBO KCEHOJIHTOB OCAJOUHBIX TO-
pon, rAyOGHHHBIX NOPOA 3eMHOfi Kopbl H Bepxueil mautHu. Konrakro-
Bblii MeTaMop(dH3M KCEHOJHTOB H 10POJ, BMEILaOUIHX AHaTpeMBbl, MPO-
siBJeH He3HauHTesbHO. [lo HaweMy MHeHHIO, anma3sbl B kKumOepJuTax
HMEIOT KCeHOTeHHoe npoucxoxjenne. KumOepsantoBas marma TpaHc-
NOpTHPOBAJa aJMas u Apyrie MHHepaJbl rayOHHHBIX Opoj (MpoaykK-
Thl JAH3HHTErpalnu MaHTHiiHoro cyocTparta) K 3eMHOH NOBEPXHOCTH.

KceHoreHHOCTh MHHepaJioB a/JMas3-NMHPONOBOH (pallu¥l H aJMas’oB
NOJATBEPIKAeHA pPaAHOJOrHUECKHMH H MHHEpPAaJOrHYecKHMH IaHHBIMH,
MpHCYTCTBHEM B a/1Ma3ax KPHCTAJNIHYECKHX BKJ/IOUEHHH ¢ OKTa3[ApH-
yecKoli orpaHkoli (oTpHuIAaTeJbHBIX KPHCTAAJ0B), (hopMupoBanne Ko-
TOPBIX TMPOHCXOAHJO B TeueHHe AJAUTEJbHOro OTPe3Ka TeoJOTHYecKOro
BpeMeHH (MuJaanapia jget u Gojee). CamoorpaHeHue BRJIIOYEHHI mPo-
HCXOAMJIO B pe3yibTare AJHTeNbHOro npeObiBaHHA aJMa3oB B MHPO-
NOBHIX VJbTpabasurax M 3IKJOrHTaX, CJarawiinx Ha onpeleseHHBbIX
raybuHax MaHTHHHBI cyOcTpar. O6 3TOM CBHIETENLCTBYET HaXOM/e-
HHEe a/IMa30B B Pa3/JHYHBIX 110 COCTABY KCEHOJMTAX TJIYOHHHEIX NOPOJI.
Jnas kuMOGepanToBbIX TPVGOK BHYTPEHHHUX uacTeil miaaT@oOpM Xapak-
TepHbl: 1) BBICOKAs CTeneHb aJMa30HOCHOCTH; 2) ueboabmas rayou-
Ha 3po3noHHoro cpesa (zo 200 m); 3) obujane BKIOUEHHI NMHPONOBBIX
nepuaoTHTOB; 4) 3Kcnao3uBHbe Teda (TpyOKH) OOJBUINX pPa3Mepos,
OTCYTCTBHE JaeK M XHJ; a JAJs OKpauHHbIX ee uacteii: 1) oTcyTerBHe
HJIH HH3KOe cOoJlepKaHHe a/lMa30B; 2) WHPOKOE Pa3BUTHE JAeK U KHJ;
3) orcyTeTBHe TAYOHHHBIX BKJIOUEHHIl NHPONOBHIX TNEPHAOTHTOB;
4) mpocTpaHcTBeHHas cBA3b ¢ KapOoHATHTaMM; 5) WIHPOKOe pa3BH-
THE KCEHOJHTOB OCaL0YHBEIX MOPOI.

B uenrpanbHBIX yacTAX NPOBHHINH HaGIOA4eTCs OTHOCHTEIBHO
Goablloe KOJHYECTBO KPHCTAJ/IOB a/JMasza OKTasipHueckoil (opmsl,
JIOKaJH30BaHHBIX B KPYMHBIX TpyOKax; Ha nepudepin KMMOepJIHTOBBIX
npoBHHUKI npeobaanalT A0AeKas3ApHuecKkie HHAHBHABL, a Knmbepau-
TOBbIE Tejia OObIYHO MeJKHe H OblcTpo BHIKIHHHBaOmHecs. Crnenndu-
uyeckHe 0coGeHHOCTH a/Ma30B H3 KHMOepJIUTOBLIX MPOBHHIHI (pas-
Mep, uBer, (hopmMa, COPTHOCTb) € TOYKH 2PEHHS HX KCEHOTEHHOCTH
onpeaesioTes PerHoHaJbHEIMH 0COOEHHOCTAMU FeTepPOreHHOTO 10 CO-
CTaBy M, BEPOATHO, 110 BO3pacTy MaHTHHHOro cyocerpara. Crenedb aJ-
Ma30HOCHOCTH KHMOEpPJHTOB B mpejesax NPOBHHIHE 3aBHCHT OT aJaMa-
30HOCHOCTH 30HBI, B NpeJesaax KOTOpoH copmuposajcs ouar KHMGep-
JUTOBOH MAarmbl, a Takike OT CTeNeHH [Ie3MHTEeTPAIHH MAHTHIHHOrO
cy6erpara. Anajns MarHuTHBIX nogeii CHOMPCKOM NMPOBHHINH TO3BO-
JIHJL YCTAHOBHTH, YTO OCOOEGHHOCTH BELIECTBEHHOTO cocTaBa KHMGep-
JIHTOB HE CBAI3aHHL C COCTABOM KPHCTAMJIHYECKOTo (ryHaameHTa, a 00-
YCJIOBJIeHbl rJyOHHHBIMH (MaHTHITHLIME) TIpoleccami.

14



[TpupoAHble aJMa3bl KPHCTAMIH3YIOTCA NPH BBLICOKHX AaBJEHHAX
§ TEMTepaTypax, XapakTepHBIX /s BepxHeil MaHTHH. BHyTpenune Ha-
npsizkeHust, cyulectpyiomne BOAH3H CHHreHETHUYECKHX MHHEpPaloB —
y3HHKOB anmas3os, Jocturaior 2500 MIla 8 dopcerepurax, 1900 MIla
g xpomurte u 400 MIla B nuponax. Temmeparypa KpuCTaJIH3aUHH
aaMasos ouenusaercs B 1200—1500° C, a ray6una odpasoBaHus —
9200 KM Mo NPHPOJAHLIM TeoTepMOMeTpaM, XapakTepy AHCJAOKaIHOHHO-
FO CTPOEHHS KPHCTAJJI0B, (JopMe BXOKIAEHHA a30Ta M APYTHX 3JeMeH-
ToB. AiiMa3 B KHMOepauTax fABIAETCHA MOJHIEeHHBIM MHHepaJoM H re-
HETHYECKH CBA3aH ¢ yJbTPAOCHOBHBLIMH H OCHOBHBIMH (SKJOCHTDLI) MaH-
THHHBIMH nopoaaMu. HcTouHnkoM ajaMasHelX poccbiied, TOMHMO KHM-
OepJNTOBEIX TPYOOK, BO3MOMKHO ABAAOTCA JoKeMOpuiickue rayOHHHBIE
rpaHaT-aIHONCHAOBBEIE MOPOALI, a Tak:ke 3KjJoruTol. HaXoaku anma-
30B B runepbasurax, skjaorutax, 6as3ajabrax NMoka npeacTaBisiOT MH-
Hepasornyeckuii uurepec. Poccwinn anmaszoB oOBUHO NMPHYPOUEHBI K
rpybokJacTHYecKHM 00pa30BaHHAM JPEBHHX PEUHBIX JOJHH i JeJbT,
TPOJMIOBHA/BHO-/1eJI0BHANBHBIX 1IAeH(OB 11 MOULHBIX KOp BBIBETPHBA-
Hus. M3sectHbl AokeMmOpuiickne aima3soHocHble npouHund (Bpasnib-
cKkaf, ABcrpaauiickasi W Ap.), rjie NepBOHCTOYHHKHM a/iMa30B NMoKa He
yeraHoBJaeHbl, OGMIHMH TMOHCKOBBIMH NPH3HAKAMH a/Mas0HOCHBIX Me-
CTOPOZKAEHHIT ABIAOTCA:

1. ITpucyrerBue KuMOGEpaAHTOB B Npefeaax aKTHBH3HPOBAHHBLIX ua-
cTeil naathopM ¢ IpeBHUM JOKeMOpHHCKHM (YHI1aMEHTOM.

2. PasBuTtHe 30H pPasioMOB, HEMOCPEJCTBEHHO MPUMBIKAIOIHX K
KPYNHBIM CTPYKTYpam ONyCcKaHHus (aBJaKOreHaMm, CHHEKJH3aM), a Tak-
JKe ONepsoUlNX HapYUIeHHil, Pacno/ozZKeHHbBIX Mo/ VIJIOM ¥ TVIABHBIM
pasiomam.

3. PasButhe nopopn tpanunoBoii dopmallii, KOTopble, OLHaK0, MO-
ryT ObITb NPOCTPAHCTBEHHO pa3obiuienbl ¢ KuMGepJnTaMu.

B paspaGoTky u coBepllleHCTBOBAHHE MHHEPAJIOIO-re0NHMHUYECKHX
METOJIOB NOHCKOB MECTOPOXKAEeHHH aJIMa30B 3HAYHTeLHLIH BKJIaJ BHeC-
au H. B. Cob6ones, A. Tl. bo6puernu, A. JI. Xapskus, b. H. TIpokon-
uyk, M. I1. Maynun, 3. I'. Counesa, H. H. Capcanckux, B. A. Muna-

C1ieB H Ap.

Munepanorus anmasoHocHbix o6paszoanuil. MuHepainl KuMOepJn-
TOB NnoApas/enslorcs Ha KHMOep/aHTOBEe (opTOMarvaTtiueckue), obpa-
30BaBlIHecs] MPH KPHCTAMJIH3AUUKM camMoil KHMOePJHTOBOH MAarMbl, H
BHeKHMOep/IHTOBLIe (KCeHOTeHHble), NpejcTaBisiouiie coboil npoayk-
Tbl Je3HHTerpalHH MaHTHHHBIX NOPOA a/JAMa3-nuponosBoil (Gauun, 3a-
XBauenHble KUMOePJAHTOBOH Marmoil, K nociaefiHuM oTHOCATCS ajaMas,
ITHPOI, XPOMAHONCHA, XPOMHT, HAbMeHHT. OpTroMarMaTHIecKHMIl SIBJIS-
I0TCA MHHEpPaJbl HHTPATENJYPHUECKHX BKpamaeHuii (oauBuH, duoro-
IUT, anaTtut) u TBeploH (asbl KHMOepaHTOBOro Mmesocrasuca (oJiu-
BUH, ()JIOTONHT, aNaTHT, KaJbLHT, THKPOHJIbBMEHHT, MEPOBCKHT, MarHe-
THT). BropuunbiMu MuHepanamyu KuMGepJaHTOB SIBASIOTCS: JU3apAAT,
Opycut, kapOonaTel. B caMux ajmasax, a TakiKe B NHpONe W XpPOM-
IHONCHIE OTCYTCTBYIOT KPHCTaJJIHUEeCKHe BKJIOYEHHS OCHOBHHIX MH-
HepasoB, caaralWHx KUMOepJanTsl ((JAOronHT, anaTtHT, KaJbLHT, Ne-
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POBCKHT, MarHeTHt). DT0 BHOJHE YBA3LIBAETCH C KCEHOTEHHOCTBIO aJl-
Ma30B. B pocchinsx A0KeMOpPHICKHX aJMa30HOCHBIX NPOBHHIHH OTMe-
Ya10TCs CTABPOJHT, KHAHWUT, HWIBMEHHT, TYPMAJHH, PYTHJ, TpaHar, WHp-
KOH, KOPYHI; B pfjie cayuyaeB — 30JI0TO, aHaTtas, OepuJI, MarHeTHT,
reMaTHT, ceH, XPOMHT, NJaTHHA, OCMHCTHIH HPHAHI, TaMJEHHT, rop-
cefikcHT, TOHALMT, (GaopeHcut, ¢pocdarsl pelKHX 3eMeb H aJIOMHHHA
(popencut), MoHauut. PaopeHcHT HaGMOAAeTCss B PHIXJABIX POCCHIN-
HbIX 00pa30BaHHAX, a TaKiKe B KBapleBo-caIOAsfHBIX caanuax (bpasu-
JIHSI), TAEe acCOUMHPYET ¢ TYPMaJHHOM, MOHAIHTOM, I'€MaTHTOM, IHp-
KOHOM, K€JAThiM NHpornoM. BeposiTHO, MHOrHe H3 NepeulcaeHHBIX MH-
HepaJoB OKaxKyTCd CNyTHHKaMu JOKeMOPHHCKHX ajJMa3oHOCHBIX Mpo-
SIBJIEHHH, KOPEHHbIE HCTOUHHKH KOTOPBIX MOKa He YCTaHOBJIEHBI.
OCHOBbBI JIUTOreOXHMHYECKHX, THAPOTEOXHMHYECKHX H OHOreoXumu-
YeCKMX METO/J0B MOHCKOB KHMOEPJAHTOB. DJaronpuaTHOH MpeanockLi-
KOIi MpHMeHeHHs reOXHMHUYEeCKHX MeTO/I0B NOHCKOB KHMOEPIHTOB ABJIf-
eTcA pe3Kkoe OTJHUYHe HX XHMHUYECKOro COCTaBa OT BMeLlaloniuX nopoj.
B kumOepJantax ormeuaercs NoBbilleHHoe cogepxkanne, B Y%: TiO.
1,5; Cr.0; 0,01—0,2; NiO 0,01—0,7; P,Os 0,55; C10,25; F 0,4, B 0,02.
ITpeobaananne B kumOepauTax KaJjus Haj HAaTPHEM MNO3BOJSET OT/H-
YaTh NOCJELHHE OT CXOAHBIX ¢ HHMH YJbTPAOCHOBHBIX nopoa. Coeiin-
(pnueckoii ocoOeHHOCTbIO KHMOEPJHTOB sBJsieTcs 000raileHHOCTb HX
CTPOHIHEM, pefKO3eMeJbHbIMH 3JeMeHTaMH, NPHYeM COAepHanie 3THX
3JleMeHTOB B TpyOKax 3HauHuTeNbHo Bbille (Ha |—2 mop#ajaka), uem BO
BMELIAWHX nopoaax. KumMOepauTel no cpaBHeHHIO C BMeILAKUIHMH
NopoaaMH, a TakKKe TpannaMH M JPYrHMH OCHOBHBIMH TOPOJaMH Xa-
pPaKkTepu3yloTCcs MOBbILIEHHBLIM cofepzKauueM (B n-107%%) ypana 2,5
(B Tpannax 1,5, usBecrtusikax 1,0). Ilpu npoueccax BuiBeTpHBauus H
JleHyaanu KHMOepJaHTOB 3JeMeHThl-HHAHKATOPH (HHKedb, KoGasbT,
XPOM, IHHK, Melb H JAP.) KOHIEHTPHPVIOTCSH B PBHIXJBIX aJJ0BHAJbHBIX
i JeJ0BHAJbHBIX 00pasoBaHUAX H o00VCaA0BJAHBAIOT (GOpPMHPOBaHIE
BTOPHYHBIX OPEO0JIOB H IIOTOKOB pPaccesHHs, KOTOpble M0 CBOHM pasme-
paM 3HAUHTENbLHO NPEBLIIAIT 00beMbl KHMOEDJIHTOBBIX TPYOOK H pac-
NPOCTPAHSIOTCA Ha 3HAYHTEJbHLIE PACCTOAHHS OT HHX. JluTOoreoXmmu-
YeCKHe MOHCKH MO BTOPHYHLIM OpeoJiaM M MOTOKAM PAacCesiHHs IHHPOKO
NPHMEHSIOTCS NMPH MOHCKAX a/JdMa3s’0HOCHBIX MecTopoxaeHHii. Bropoie
HCIOJBb3YIOTC B OCHOBHOM Ha CTaJMH CpejlHe- H KpyInHoMacluTaloHoro
reosoruyeckoro Kapruposanus (1 : 200000 u 1 :50000) B Kommnaekce
CO LIJIHXOBLIM oONpoOOBaHHeM. AHajJu3 HMEIOUIHXCH MaTepHajoB T0-
Ka3blBaer, UTo B paioHax, rje BO3MOMKHO NPHMEHEHHe JHTOreoXHMH-
YECKHX METOIOB MOHCKOB N0 BTOPHYHLIM OpeojiaM paccesHHs, MeTOJl
ABasiercs BecbMa 3(@exkTHBHEIM. O0 3TOM CBHAETEJLCTBYIOT aHHBIE
JIHTOreOXHMHYECKHX NMOMCKOB 10 BTOPHYHBIM OpeoJiaM paccestHus, mpo-
BEJIeHHBIX B TOPHO-TA€XKHBIX U TponHuyecKux veaoBusix B Cabupu, Un-
Aunn, Cynane, Kouro, Ceeppa-Jleone. Kondurypauus opeosnos paccesi-
HHSL  3JIEMEHTOB BOKPYr KHMOEpJAHTOBEIX TeJ HJJIOCTPHPVETCS Ha
puc. 1. Tlpn aokanusauun KuMOepJuTOB cpean KapGOHATHBIX TOPOX
BOKPYr HHX 06pasyloTcsi moJIOKHTEJAbHBE reoXHMHuecKHe opeossl Ni,
Cr, Co. 3tu saementh KOHUEHTPHPYIOTCS IVIaBHBIM 00pasoM B cocTa-
BE CHIBHO H3MEeHeHHOIi OCHOBHOI Macchi KHMGepJHTOB H B Ipolecce
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JI03

BLIBETPHBAHHS BLICBOOOAIAIOTCS Jerye, ueM NPHMECH, CoAepzAcalnecs
B MuHepaaax [17].

Pasmepnl opeoJioB npesbllnaior napamerpsl Tpy6ok B 1,5—2 pasa.
Opeoansl KobOanbTa, HHKEJs OTMEYAlOTCsl B HeNocpeAcTBenHoi OJau3o-
CTH OT KUMOEPJHTOBBIX TeJ, CMellleHHe NHIEHTPOB aHOMAaJHH OTHOCH-
TeNbHO cpejHell yacTH AHATPeM Ha CKJOHAX ¢ KPYTH3HOI B HECKOJb-
Ko rpaaycoB cocrasasier Juubk 50—150 M. B 30Hax passuTtHs coun-
(DMOKIMOHHLIX NPOIECCOB  CMelleHHe
OpeoJioB TO CKJOHY jgocturaer 150 M.
Conepanue 3JeMEHTOB BO BTOPKU-
HBIX OpeoJiaX paccesiHHd BOKPYT KHM-
GepautoBbix Tes CubupH cocraBas-
er, %: Hukeab 0,02—0,03 (kourtpacrt-
docte 3—7), xpom 0,05—0,08 (xkouT-
pacrHocte 3—4), turan 1,0—3,0
(koHTpacruocts  3—5H).  Kourtpacr-
HOCTH AHOMAJi YMeHbILAeTcs Mo Me-
pe yaajeHHsi OT KHMOEpPJIHTOBLIX TeJ.
Paa  reoxumMHueckKoH NOABHIKHOCTH:
Ni—Co—Cr—V—Zr—Cu [17]. Hag
KHUMOEpJIMTOBLIMH  TeJlaMH, 3aJeraw-
IHMH B KapOOHATHLIX TTOPOAAX, OTMe-
HalOTCH OTPHILATEAbHLIE OPe0/ibl CBHH-
ua.

Kumbepanrosbie Teaa, J0KaJan3y- aw?|! [odl2 [Cao|3 [:w
IoLlHecss cpelH TPalmnoB, FeHepHpyIioT
BTOPHUHBIE OpeOJibl HHKeJAss, XpoMad,
Kobanbra. B mopomax cy6Gerpara oOT-  Puc. 1. Bropuunble opeoan pacces-

MeualoTcs TNOBBLIIIEHHbIe KOHLEeHTpa-
LIHH BaHaaus, rajaaus. Pasmepnl u
topma opeoJioB Haj 3TUMH 00pasosa-
HHSIMH 3aBHCAT OT MOILHOCTH Tepe-
KPLIBAIOLHX 3JI0BHAJABHO-IE/I0BHA/Ib-
HbIX 00pa3soBaHHH H HHTEHCHBHOCTH

HHS HHKeas, KobaabTa H XpoMma B
3/IIOBHAJIbHO-1€0BHAbHbBIX OTJ10-

HMCHHAX HaA KHMﬁEp.‘IHTOBb{M Te-
gom [17]:
1—3 — H30AMHHKH CcOAcpIKaHHil (1 — nu-

Kead, 2 — koGanwta, J— xpoma); 94—
KONTYp KuMGepjautoBoro Tteiaa. Crpejka-
MH MOKa3aHO HanpasieHHe CKJOHA

npoueccor conuduokiui. B puIxasix

00pa3oBaHHAX PA3JOMBI, ONpele/siionlHe pa3MelleHne KHMOePJHTOBLIX
TeJ1, GUKCHPYIOTCSI OPEoJiaMH PTYTH M PaAHOAKTHBHBIX 3J1eMeHTOB. AHO-
MaJinu 0ObIMHO JIHHEHO opHeHTHpOBaHHble. LSl NOHCKOB KOPEHHBIX H
POCCHIMHBIX MECTOPOKACHHI aJMa30B MOTYT NPHMEHATbCA MHHEpaJo-
ruvyeckne Meroabl. OcoGeHHO BaxHOe 3HayeHHe HMEIOT ACCOUHAIHH
TeX MHHepaJoB, KoTopele HabawaawoTes B caMux anmasax. HMceaeno-
BaHHe 4.1Ma30B I €ro CIyTHHKOB, H3YUeHHe H3MeHeHHA KOHUEHTPaIHH,
pasmepa 3epeH H CTEleHH HX H3HOCA TO3BOJAIT 0OHAPYKHBATbL KO-
peHHble Tesa. AsMa3bl NMepeHoCATCs Ha 3HavyuTeJbHble PAacCTOSHHS
(2o 15 kM) or KuMGepauTOBLIX TpyGok. [Ipu nepeHoce PeUHBIMH IO-
TOKaMM a/Ma3bl He H3HAWIMBAWOTCA, a packaanBaoTed. C yBeauyenueM
paccrosiHus nepeHoca ajMasa B pekax uHcjo o0JOMKOB H MOBpexaeH-
HBIX KpHCTaJJOB yBedHuuBaercs. Ecan anmasnl MHHOBaJH NpoMexy-
TOYHDBIE KOJJIEKTOPHI, CJ1e/lbl H3HOCA B HUX BHIPAXKAKTCA B CriaxK HBaHHH
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pebep, TPaHHLIX LIBOB, TMOSBJIEHHH (QUIYp YAapa, CepHOBHAHBIX Tpe-
e [23]. B cBs3u ¢ HU3KHM COAeprKaHHeM aJMa3oB (CTOTHICAYHBIE
H MHJJIHOHHbIE 01 Npolenta) B KAMOepJaHTOBBIX TPyOKax mpH mo-
HCKAX HMCMOJBL3VIOTCSH MHHEpPaJbl-CIYTHHKH, KoTOpble, objajnas ycTof-
YHBOCTBLIO 1 00Jice BBICOKOH KOHIlEHTpallHeil, no cpaBHeHHID ¢ ajMa-
30M, yallle BCTPEHaloTcs B aJJIOBHAJbHLIX oOGpazoBaHnsix. Bsuay
Goablioil naotHoctH (3,2—4,7) napareHeTHUeCKHe CIYTHHKH ajamasa
(MJBMEHHT, MHPON, XPOMIUNHHEJIHA, XPOMIHONCHI, UHPKOH) KOHIEH-
TPHPVIOTCS B TAKeN0f (pakuuu peIxabiX 00pasoBaHHH M J0BOJBHO
JIErKO AHArHOCTHPYIOTCH B TOJIE.

JKcnepuMeHTalbHble HCC/AeA0BaHHA MOKAa3aJd BO3MOMKHOCTL TNpH-
MeHeHHsl THAPOreoXnmitieckoro, 6HOreoXHMHUYECKOro MeTOL0B IPH To-
nckax KiumOepauToBeix Tes. MuHepadbHble $as3sl KHMOEPJAHTOB H MPo-
JIVKTHI MX BBIBETPHBAaHHA PAacTBOPAIOTCs B Boje, o0ycaoBiausas (op-
MHpOBaHlie THAPOXHMHUECKHX aHoOMaJui. SJeMeHTOM-HHAHKATOPOM
KHMOEpJAHTOB ABJASETCH LHHK, BOJHbLIE OPEOJbl KOTOPOTO MPOC/eHH-
BalOTCH B PeuHBIX JoJHHAX (BHH3 10 TeueHHI0) A0 5 KM 0T TpyGoK
(cogepxanne saementa B 10—100 paz Goabuie ¢onosbix). Coeante-
Hist 3Toro ajemeHra (OMkapOoHATHBIe COJIM) OTHOCATCHA K rpynmne Jer-
KOpacTBOPHMBIX 00pa30BaHHil, OTJIHYAIOUIHXCA 3HAUHTEJNLHOIN MOJABHK-
HocTbio. OcobeHHOCTH pacnpefesends UHHKA B THAPOXHMHYECKHX Mpo-
fax BOKPYI aaMasoHOCHOi TpyOKH mamocTpupylotes puc. 2. [lpu npu-

Oansennn K TpyOKe cofepxaHHe IlHHKAa B OpeoJax JIOCTHTraer
0,05 mr/n1 npu cdonoBom 3nauenun 0,005 mr/n. Peskoe yBeaunuenue Ko-
LEHTpAUN LHHKAa B BOAHLIX npoGax HaGJIOfaeTcsi OK0JO0 KOHTaKTa

¢ kumOepantamn. KpoMe uMHKa B KauyecTBe HHIAHKATOPOB HCIIOJAb3Y-
ot takzke Ni, Co, Cr, V, Ga, Cu. Boabl ¢ NOBBIUIEHHBIM COJlepKaHueM
CYMMBI TI€peUHCJEHHBIX MeTaJJIoB OOBIYHO KOHTPOJHPYIOT 30HBI pac-
npocTpaHedus KHMOepJaHTOBLIX Tes. KOpHM MHOrHX pacTeHHil, npoHH-
Kad Ha rayOuHy ot 2 1o 12 M, KOHUEHTPHPYIOT 3/JeMeHThl 3aKPHITHIX
opeosioB peixabix ofpasoBanuii. [loBbiiesnsle koanvectea Ni, Cr, Ti
YCTAHOBJIEHBI B 30/€ pacTeHHil, oToOOpaHHBIX B HENOCPeACTBeHHOH OJIH-
30cTH oT KHMOepantoBbix Tesa. Ha paccrosinum or kKumGep/auTOB 3TH
3JIEMEHThl COAEPIKATCSA B PACTHTENbHOCTH B MeHblleM (Z0 5 pas) Ko-
JauuectBe. Takum o0pa3oM, pacTHTeJLHBIH MOKPOB MOKeT OBITh HHIH-
KaTopoM KHMOepJHTOBBIX TeJl. B ropro-traemuelx palioHax 3anepHo-
BaHHble H cJado BBIpayKeHHBle B peabepe KUMOepJHTOBLIE TPYOKH,
TAK JKe Kak H OKPYMKaioulHe HX 0CaJ04Hble MOPObl, TOKPEITHI PBIXJIBIMH
ofpasoBaHnsiMi, pasjaniHo coXpausoimnumu saary. Hag kumbGepanramu
HAHOCH HMeloT OoJiee BLICOKOe COJeprKaHHe BJAard H IMOBLILEHHbIE
KoHUeHTpaunu (oedopa, xnopa, Kaauf, uto 00YCJOBJIHBACT OTHOCH-
TeJbHOe 0OraTcTBO PACTHTENBHOCTLIO YUACTKOB Haj HHMH, BLIABJSAIO-
unxesi Ha uBetHnlx MK-aspodoTocHnMKkax, cHATBHIX Ha MaJgoli BeicoTe.
PacTureabHblii NOKPOB Ha GOJALIIHHCTBE TPYGOK XapakTepH3yeTcsl Ha-
JIHYHEM NOoAJecKa H3 0JIbXOBHHKA, OTJHYAIOUETOCH 3HAUHTENBHON BHI-
COTOl H COMKHYTOCTbIO N0 CPABHEHHIO C MOMJIECKOM HA BMellaloMmiHX
nopoaax. Hax kumGepanrtamu Beicota ApeBoctosi cocrasaser 9—11 m
npu cpeaneM amamerpe crBoga 0,25 M. Ha BMemiawouinx H3BecTHAKAaX
JHCTBEHHUHBIE PEKOJAEChS OTAHYAIOTCA HH3KOPOCJBLIM H OUCHbL paspe-
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JKeHHbIM ApeBoctoeM. B MecTax HaxoxaeHHsi kKUMOEpPJHTOBBIX Tej Ha
aspoorocHUMKax Habawnaerca Oonee TemHbiH $HOTOTOH, 00yCA0BACH-
HBbIH YBEJHUEHHEM COMKHYTOCTH JPEBECHBIX H KYCTAPHHKOBBIX pacre-
uuit. Otanune KHMOEpJAHTOBBLIX TeJl OT BMEULAIIHX MOPOJ 10 MArHuT-
HOH BOCHPHHMUHBOCTH H COAEPKAHHIO PAJHOAKTHBHBLIX 3JIEMEHTOB fB-
asercss OJaronpHATHOH NPeANOCHIIKOH AJas INpUMeHeHHsi reodusnue-
CKHX METOJ0B (a3poMarHnTHas, rpaBHMeTpHYecKad, raMmma-crnekTpo-
MeTpHueckas cbeMkH). OO0lLel 3aKOHOMEPHOCTbIO ABJAAIOTCA TOBLIILIEH-
Haf MAarHHTHas BOCIPHHMYHBOCTb KHMOEPJHTOB, BHICOKOE 3HAYEHHE
ypaH-topueBoro otHowenus (20 u
6osiee) NMPOTHB 2—D5 eIHHHIL B Je-
JIIOBHH TPanios.

llpakTHueckue peKOMEHIAUHH
N0 JHTOTEOXHMHYECKHM H MHHEpa- |
JOTHYECKHM MEeTO0JaM NOHCKOB KHM-
OepJAHTOB NO BTOPHYHBIM OpeoJam
H noToKam paccesiius. JIutoreoxu-
MHYECKHE HCCAEJOBAHHA 1O BTO-
PHUHLEIM OpeoJiaM H NMOTOKaM pac-
CesiHHs  OCYLLECTBJSIIOTCH B TPH
ITana: npH pPeKorHOCUHPOBOYHBIX,
NOHCKOBBLIX M JeTajbHBIX paborax. y

Puc. 2. Cogepsanue UHHKa B THIpO-

JINTOTEOXHMHYECKHE  HCCACNO-  xyvuueckux npobax BOKPYF KHMOEp-
BAHHA 10 TMOTOKAaM paccesHHda Ha autosoii TpyGku [21]:
HEPBOM ITane ﬂpOBOI.LHT B KOMII- 1 — kumbGepantosas TpyOKa; 2 — ruapoxu-

- MHYECKHE aHOMAJHH

JieKce CO LWJHXOBOH H THJIPOXUMH-

4eCKOH CbeMKOH OJHOBPEMEHHO C

reoJiorocbeMounbiMi paboramu B macwrade 1:200000. B cnaGopac-
YJeHeHHbIX OTKPBLITHIX palHoHaX apuHOI 30HbI HeOOXOAHMO MPOBOAHTH
PEKOTHOCLHPOBOUHBIE JIHTOTEOXHMHUECKHE HCCJel0BaHHA [0 BTOPHY-
HBIM OpPeoJiaM paccesiHusi, B pe3yJ/bTaTe KOTOPLIX omnpejeJsiorcs 00-
1asi TeOXMMHYECKas H MHHepaJsorHuyeckasi XapaKTepHCTHKH Hecueaye-
MOro paiiona. dtu paboTbl NPOBOAATCA BO BpeMs MPOXOKAEHHS Map-
LWIPYTOB, BKPECT TFOCMOACTBYIOLLIEr0 NMPOCTHPAHHA TMOPOA H Pa3OMOB
C y4eToM MepeceyeHHsi Pa3BUTHIX B pailoHe HHTPY3HBHBIX MAacCHBOB.
[Tpu 37OM MOryt ObITh OOHApYZKEHBl OPeO0Jibl H NMOTOKH PACCESTHHST KHM-
OepJHTOBLIX TelJl.

[ToscKkoBble JIHTOTEOXHMHYECKHe HCCJeJ0BaHHA 110 BTOPHYHBIM
opeosam H norokam paccesiuss B macmrtabe 1:50000 nposoast B
palioHax, rje nocJe MNpoBeleHHsl PEKOTHOCUHPOBOYHBLIX MHHEpPaJoro-
reoXHMHUECKHX HCCAeJOBAaHHH HJAM HHBIX paboT MOJYYEHbl MOJONKH-
TeJibHble pe3yabrarthl. [ToHckw no notokam paccesHHsa HeoOXOIHMO
NPOBOAHTL OJHOBPEMEHHO ¢ THAPOXHMHYeCKHM ornpodoBaHuem. Hx
NpHMEHEHHe HAa KOHKPeTHBIX IJIOUaAfX 3aBHCHT OT PasBHTHs THIPO-
CeTH H BO3MOXKHOCTH MNOCTYIJICHHSI MHHEpPa/JOB H TODHBIX MOPOA H3
MeCTOpOoK1eHuii B peuHble foanHbl. OcoGeHHO 3(P(eKTHBHO KOMILIEKC-
HOe NpHMeHeHHe LJIHX0BOro onpofoBaHus H IOHCKOB 110 PeYHBIM MO-
TOKaM paccesHus.
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B pafionax co c1a6o BbpaKeHHBIMH NYTAMH COBPEMEHHOTO CTOKA
NOHCKH OCYULECTBAAIOT JHTOreoXHMHUeCKHM MeTonoM. Llesbio moHcko-
BBHIX JHTOr€OXHMHUECKHX HCeAe0BaHHH M0 BTOPHYHBIM OPeoJiaM H M0-
TOKAM paccesiiiisi siBaseTcs BblfiBJeHHe KHMOEPJIHTOBBIX TeJl.

JleranbHble JHTOreoXiMHUECKHE HCC/IeJ0BaHHA 10 BTOPHYHBIM Opeo-
JaM paccesiHisi MPOBOASAT Ha JOKaJbHLIX MJAOMaLAX, ¢ NPHAHAKAMH
aamaszoHocHocTH. Lleabio 3THX padoT siBAseTCs BbisBJeHHE, OKOHTY-
plBaHHe KHMOEPJHTOBLEIX AHATPEM, a4 TAKXKe HX OlLeHKa.

JluToreoXxuMuuecKHe NMOMCKH 10 NMOTOKaMm paccesiHust B Maclirabax
1 :200000—1 : 50 000 ocyuiecTBAAIOTCS NyTeM ONpoOOBAHHA NecuaHo-
TJHHHCTOH (paKitui pPYyC/JOBBIX OTJOXKEHHH M0 CeTH MapuipyToB: NpPH
PEKOTHOCUHPOBOYHBIX ¢beMKax B macmitabe | : 200000 paccrosnne
MeKJy nyHKTamu orbopa npol6 no pycay cocraBaser 250—500 m (2—
3 npobul Ha | KM? naomanu), a npu nouckax B Mmacmrabe 1: 50000
coorBerctBeHHo 100 M n 20 npo6. MaplwpyTsl NpokaaibiBaloT BHOJb
pyces pek, pyubes, jsoroB. OLHOBPEMEHHO ¢ JIHTOTEOXHMHUYECKHM OTpo-
OoBaHHeM aJIJIIOBHA MPOBOAATCA LIJHXOBOE onpodoBaHHie H H3MEepPeHHs
MAariHTHOH BOCHPHHMYHBOCTH MeJKOH ¢dpakuHu ¢ MNoMOlLbI0 Kalmna-
merpa IKII-3. las oOHapy:xKeHHsi OpeoJioB paccesiHHsi NMOHCKOBHIE H
JeTajibibie JHTOre0OXHMHYECKHE CheMKH J0JMHBl ObiTh BBHIMOJHEHbl MO
ceTH npoduaei, yloBjaeTBopAloLLeli OAHOMY H3 OOIIeNPHHATHIX Macll-
taboB (tada. 1) [14].

YunteiBasi u3oMeTpuuhble HGOpMbI KHMOEPJHTOBBIX TEJ H BO3MOXK-
Hble MHHHMaJbHbBIE Pa3Mepsl BTOPHUHHIX OpPEOJIOB, JIHTOXHMHUYECKoe
onpoboBanne npH nouckax B Macmradax 1 :50000—1 : 25 000,
1 : 10000 pekomennyercs NpoBOAHTb COOTBETCTBEHHO No ceTkaMm 150X
x 150, 100X 100 u 5050 M. JTa ceTb MOKeT H3MEHATbCS B 3ABHCH-
MOCTH OT IpeJnoJsiaraeMbix pasmepoB TPYOOK M YCJAOBHH NPHMEHEHHS
JINTOTEOXHMHYECKHX TNOHCKOB. BhiaensiloTcs KaTeropud Iulomlajgei:
rOpHO-TaeXKHbBIe, ¢ TPOMHYECKHM JaHAmadToM, KOTOpHE B CBOK OdYe-
pedb AeJNATCA Ha TEPPHTOPHH, MOKPHITHIE NMPOAYKTAMH BBIBETPHBAHHS
MECTHBIX MOPOJ W NMPHHECEHHBLIMH H3ateKa obpazoaHusamu. Jluroreo-
XHMHUYECKHe MOHMCKH B HOBBIX padHoHAX HEOOXOMMMO HAYHHATH C OTOO-
pa npo6 H3 pa3HbLIX FOPH3OHTOB JAEJIOBHAJbHBIX OoOpa3oBanHi. B mpo-
lecce ITHX HCCJe0BaHHil NMPOBOAATCH aHalu3 M 00006leHHe pe3yJib-
TATOB TeOXHMHYecKHX padoT Ha TreoJIorTHYeCKH H3Y4YeHHBIX yJacTKax
npH MakcHMaJbHO vacToii cetH or6opa npob mo mpodunio (depes 5—
10 M) u ¢ rayouns 0,2—0,5 M. OcyuiectBasiercss BuOop HaunGoJsee
npejacTaBHTeNbHON GpaKLHH H Haua/JbHOH Maccwl npob. [1pu autoreo-
XHMHYECKHX TMOMCKaX Mo MNOTOKAM paccesHus onpo6yIT HJIHCTO-TJIH-
HHCTYIO HJH Necyanyio HpakiHio aJjaioBHs ¢ NOBEPXHOCTH HJIH H3 3a-
Komyuek ¢ rayouns 15—20 ¢m B mpedenax cyXoif noHMeHHOI yacTH
pycaa.

Ilpu nonckax no opeosam paccesnus B npoly oT6upaercs necua-
HO-TVIMHHCTAst (pakuua 3/I0BHAJNBHO-IeJIOBHAJIBHBIX 00paz0BaHHIL.
Ot160p npo6 NPOH3BOAAT H3-MOJ TYMYCOBOTO FOPH3OHTA MOUBHL C TJIY-
6unbl 20—30 cm.

B paiionax npeoGaaganns ocaaGaenubix Yy MOBEpPXHOCTH H morpe-
GEHHLIX BTOPHUHLIX OPEOJIOB PaccesHisi MPoGhl caenyer oToHpaThL H3
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fIpeACTaBHTEIbHOrO rOPH30HTA, KOTOPBIH B YCJOBHAX 3aMe/lielHOH Je-
HyJAalHH COBMAAaeT ¢ BEPXHHM IYMYCHDOBAHHBIM FOPH30HTOM MOYBEH-
goro mpoduas (OTKPbLITbe OPeosbl) HJAH HIJIOBHAJAbHBIM TOPH30HTOM
wa rayoure 0,5—0,8 M oT noBepxHocTH (3akpeiThle opeoabt) [14].

[iyOHHHBIE JIHTOreOXHMHYECKHE MOHCKH 10 BTOPHUHBIM OpeoJiaM
paccesiHHs B NMEPCNEKTHBHBIX PaHOHAX OCYILECTBJAIOT NyTeM onpobo-
BaHHsl CKBAaKHH (IWINYypoB) Ha rayOHHe NpeCTaBHTEIbHOTO TOPH30H-

Tab6anuuma 1
Cerb onpoﬁoaannn NpH JHTONEOXHMHYECKHX CbeMKax
no BTOPHYHLIM OpeOnam paccefdHHA
Paccrosnne, m
Il ] Yy 6 1
Macwrad MEKAY TOUKAMH naMl'T:iET:al;)‘:': l“:iiunl.‘::::ua:;
MeRay npodHARME oT60pa MPob
PéKOEHOCr{UPOBO‘tHblL’ CHEMKIL
1 : 200 000 2000 100 20
1: 100000 1000 100—50 10—20 10—20
1
Touckossie cvemku
1: 50 000 500 50 10 40
1:25000 250 50—25 5—10 80—160
Jlerarbnste cvemxu
1: 10000 100 20—25 o—4 400—500
1:5000 50 20—10 2,65 1000—2000
1:2000 256—20 10 1,6—2 4000—35000

Ta. Macca npo6bt nosxua Obith 50—150 r, HetHpanue ux Heobxoau-
Mo npoBoAnTb 10 200 mewr. [TpoGbl nojsexaT aHaJu3y Ha ClelylollHe
XHMHYEeCKHe 3JIeMeHTbl: HHKeJb, MeAb, KobaJbT, XpOM, MapraHel, Ba-
Hajni, ranaui, HHoOUH, UHHK, CBHHEN, IWHPKOHHH, pTYTh. AHAMH3B HA
HiKesb 1edecoobpasHo NPOBOANTL B ToJieBofi oGcranoBKe. s sToro
¢pakuua <80 mew oGpabareiBaercsi cmecbio HCI4+HNO; (1:3) uau
HF u B 3kcTpakTe onpefessiior HHKeab. BbijaeneHune caaGoOKOHTpAacCT-
HBIX reoXHMHYECKHX aHOMaJiHi, OlleHKa MeCTHOro TIeOXHMHUYECKOro
(hoHa OCYLLeCTBJSIIOTCS NMYTEM BapHAalHOHHO-CTATHCTHUECKOH o6pabort-
K nauubiX. [TapaMerpsl pacnpesnenenus snemMeHToB B npobax ompefme-
JIAIOTCA € YYeTOM JHTOJOrHuYecKHX ocoGeHHOocTell BMEUIAIOUIHY TIOPOJ.
Ilo comep:xkaruio 3JeMEHTOB TIpynnbi seJe3a BBIAGASIOT BHICOKO- H
cpelHeaHoMaJbHble opeoJbl. Jlas ycuJaeHHs KOHTPACTHOCTH JIHTOTEO-
XHMHUYECKHX OpPE€OJIOB TNPOBOANTCH MOCTPOCHHE MYJIbTHIIHKATHBHBIX
opeoso Cr-Ni-Co. Pekomenayercsi coBMecTHOe NpHMeHeHHe MHHepa-
JOTHYECKHX H FeOXHMHYECKHX METOAOB ¢ NOCTPOEHHEM COBMELLeHHBIX
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HIJINXOBBIX H reoxuMHuecknx kapr. B psajae cayvyaes NMpH 3aTpyiHeHi-
X B JMATHOCTHKe MHHEpPaJoB INAMXOBble Npobbl (Kakaas Bropas)
110BEPraloTCcs CHEeKTPaJbHOMY aHaJlH3y; NPH 3TOM 3HAUYHTEJNLHO YCH-
JHBaeTcs KOHTPACTHOCTb F€OXHMHUECKHX aHOMAaJHH.

Ha kapTbl BBIHOCATCA CBEAEHMS O KauecTBeHHOM H KOJHYECTBEH-
HOM COCTaBe MHHEpaJOB, reOXHMHYECKHe AaHOMAJIHH, OKOHTVPHBAIOTCS
V4aCTKH, MEpCrneKTHBHbIe HA aamasbl. Onpefensiiotess BO3MOMKHbIE Ha-
npasJeHHs CHOca NPOAYKTOB pa3mbiBa KuMOepsntos. IIpu 3ToMm yum-
THIBAIOTCS TEOXHMHUECKHE NPHU3HAKH H3BECTHBIX (3TaJOHHBIX) TpyOOK
i TpanmoBbiX 0Opa3oBaHuil.

CoBMmelleHHe 30H Pa3BHTHA MHHEPAJOB-CIYTHHKOB ¢ BTOPHUHBIMH
opeosaMi 1 reoH3NYeCKHMH aHOMaJHsSMH 103BoJseT HoJjee olbek-
THBHO IIPOrHO3HPOBATE KHMOEPIHTOBLIE TeJa.

Munepasoruueckie MeTOAbLl NPHMEHAIOTCH [pH onpoOOBaHHU aJl-
JIOBHAJIbHBIX H JIeJI0OBHAJbHBIX 00pa30BaHHUil; NpPH 3TOM: a) BbIABJA-
I0TCH KOPEHHLIE H POCCLIMHbIE MECTOPOKAeHHdA; 0) onpelejsicTcs Be-
pOsiTHbIE HCTOYHHKH CHOCA; B) YCTaHaBJIHBAeTCs 1aJbHOCTb TPAHCMOP-
THPOBKH MHHEPAJOB; ') BHIABJAAITCA MeJskHe AalK{ TpPanmos, Tpaccu-
pytoutie paszaomel. Ocoboe BHHMaHHe yieasercd oTGopy npol U3 Mel-
KHX, HHOIa NMepechXawnlliX NPHTOKOB KPYMHbLIX PEUHLIX A0JHH H JIO-
roB. Pekomenayercsi npoxojika OAHHOYHBIX IIYPHOB B YCTbAX CYXHX
peK ¢ Leabio HaMbiBa TaxKeqao0l ¢pakuun. OcobeHHO TLIATENBLHO ONpO-
OYIOTCH BOJNOTOKI BOKPYT MArHHTHBIX aHOMAJHH yIaJIeHHBIX OT BbIXO-
noB tpannoB. Mcxoanasn macca npoObl onpejaensieTcsi Ha MeCTC ee OT-
Hopa, nauboJsee ontiMaJdbHbiM fBasiercs o6beM 20 g1, Ilpu BniGope
mecT orfopa c/aeiyer YUHTHIBATHL TO 06CTOATENBCTBO, YTO TPAakaTOBBIIT
KOHILeHTPAT Hakanaupaercd 0OBIYHO HHZKE TOJOBHOH uacTH Koc. Y4u-
ThiBasi CpPaBHHTENbHO He0OJbIIYW TJIOTHOCTh rpanHaitoB (3,64—
3,74 r/em?), npH nNpoBeleHHH MHHEPaJOTHUECKHX HCCAEAOBAHHH HeoO-
Xonumo jgobuBathess coxpaHHocTH B npobe 25—30% aerxoii ppakuun
(ceporo mnxa). Ha ywacTkax 3HAuHTE/NbHOro CKOIJIEHHSI CIYTHHKOB
aJMasa npoBojnTca Meakoobwvemuoe (1 m?) onpoGoBaHHe OT/IOMKEHHI
JUId BHIIBJIEHHst aimMa3oB. B ciayuyae noJsoxKuTeBHBIX Pe3VJbTATOB Ha-
MeUamTcs KOHKPeTHele pafioHbl /151 NOCTAaHOBKH JeTalbHBIX palbor.
HInuxu npoceHBaloT Ha cUTax ¢ AHameTpom orsepcTHii 0,5—1 MM, BH-
3yanbHO OTMEUAalOT MNPHCYTCTBHE MHpona B KPYNHOH dpakuuu
(+1,0 MmM) u ero npumepHoe cojpepkanue. Ha ocHOBaHIH MIAHXOBOTo
onpoGoBaHHs OKOHTYPHBAIOTCH TI'PAHHILL BO3MOXKHOIO pPacnpocTpaHe-
HHs KuMOepantoBbix Ted. Ilo 3HauuTesbHOMY yBeaHueHHI0 B mpobax
nHpona, MUKpPonJibMeHHTa M JIPYrHX MUHEpaJloB OpPHeHTHPOBOYHO Ha-
MeualTesd Y4yacTKH BO3MOKHOro Haxoxaenns Tpy6ok. [Ipu obGobmenuu
Pe3syJbTaTOB HCC/el0BAHHA VUMUTHIBAIOT BH/0BOIl COCTZB MHHEpAaJoB
H HMX pasmep, mpeobJjajaHde B LIIHXAaX NHKPOHJLMEHHTA HAJ NMHPO-
NoM, npHcyTcTBHe KeJH(PHTOBOH 000J0UKH B 3epHaxX MHPONa, coxpa-
Hawoulelca na paccrogann 02—1,0 kM, a TakKe JeHKOKCEHOBOI N
MEPOBCKHTOBOIH pyballkn Ha MHKPOHJbMEHHTE, YCTOHYMBONR Ha yaane-
HHH 10 3 KM OT MaTepHHCKOro HCTOuHHKA. OubT padoT CBRAETE/b-
CTBYET, 4TO /10 15 KM nepeHoCHTCS NHPON W MHKPOHJBMEHHT, 10
8 KM — MArHeTur, 10 5 KM — XPOMJHONCHJ, 10 2 KM — OJIHBIIH U Tie-
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