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XHMHUECKHH COCTAB NNOA3EMHBIX BOJL,
KOHCTAHTHHOBCKOIro U MEABE)XbEI'0O 30JOTOPYAHbDIX
MECTOPO)XAEHHUH OJIbXOBCKO-YHUBH)XEKCKOI'O PAHMOHA

(BOCTOYHDBIE CASIHDbI)

B. K. BEPHATOHHUC, B. K. T10OI10B

(ITPEJCTABJIEHA TTPOGECCOPOM I1. A. Y AOHOBbLIM)

leoJoriueckoe CTPOEHHE HA3BAHHLIX MECTOPOXKAEHUHU HEOAHOKPATHO
ocBeltanock B adreparype [3, 5 u mp.]. OnHaKO TNOUTH He OOCYXKAANTHCh
BONPOCH XHMH3Ma JIOA3E€MHBIX BOJ M MX IeOXHMHUeCKHe ocoOeHHOCTH, 6e3
3HAHUS KOTOPBHIX HeJb3s1 C/eJaTh NPaBHIbHHIX BHIBOALOB 00 yCJOBHAX (op-
MHPOBaHHUsI 30H OKHCJEHWS, MUIPALMH M HAKOIJIEHHUS 30J0Ta B UX Hpefe-
Jlax, a TakKike O IPHUMCHHMOCTH THAPOT€OXHMHYECKOro MeTOAa IIOMCKOB B
JlaHHOM paKoHe.

3a nepuon ¢ 1971 no 1972 rox B noA3eMHBIX TOPHBIX BHPaOOTKax
Mensexxbero 1 KoHCTaHTHHOBCKOro MecTopoxAeHHil otobpano 39 npol Ha
COKpAlUCHHLIA XUMHUYCCKHH aHanu3, 39 mpob Ha onpenejeHHe MUKPOKOMIIO-
nentos no meroay TIIM [4], 75 npo6 Ha moasiporpaduuecKoe onpefesieHue
3oJioTa, 18 mpod Ha ompejeneHue NMPUPOLHBIX OPraHHUECKHX BeILeCTB, 29
npo6 Ha MUKPOOMOJIOTHUECKHH aHaau3 W paAA Apyrux npod. Kpome Toro,
METOAOM AHAJANH3a W NOCPEACTBOM (QHJALTPOBAHHA Yepe3 THIVIH C MHOPHCTHIM
JHoM B 18 mpobax onpeneeHbl GOPMbl HaX0XKIEHHs 30J10Ta.

XUMHUUECKHH COCTaB TOJA3EMHBIX BOJ JI0OOTO paiioHa o0ycaosieH ¢H-
3UKO-reorpauueckKumMy, THIPOTEOJOTHUECKUMH U TIe0JOro-CTPYKTYPHBIMH
daxropamu.

®usuxo-reorpaduueckue ycaousa OJbxoBcko-UnbuzKeKckoro panoHa
ONpeeSIOTCS TIOJA0KEHHEM ero B 10ro-3anaaHoil yvactu Bocrtounoro Casua.
Paiion mpepcrasisier cobofi cpefiHeropHyw pPacuicHeHHYKD MECTHOCTb C
JOBOJIBHO rycroil ruaporpaduuyeckoil ceToo. PeuHass cerb OTHOCHTCA K
cucreme p. JIxebu, npasoro npurtoka p. Kusupa. OCHOBHBIM HCTOUHHUKOM
NUTaHHS peK SBASIOTCA aTMocdepHble OCaAKH, CPeLHErofoBoe KOJHYeCTBO
KoTopbix coctasisier 600—980 mm. AGconoTHble OTMETKH BBICOT JOCTHTa-
oT 100—1200 m; npesblllenuss BogopasienoB Hak AHoM goinH 200—400 mu.

B rupporeonornuecKkoM OTHOLUEHHH padoH IipeacraBJsieT cobo# pac-
KPBITYl0, XOpOIIO NPOMBITYIO CTPYKTypy. OAHako mo ycjaoBusiM 0OBOAHEH-
HOCTH M CKOPOCTH MHQUJABTPAUMH INOJA3€MHBIX BOJ ILJIOLLAAHM ONHCHLIBAEMBIX
MEeCTOPOXKJACHUH B TOH HJIH HHOH Mepe OT/JIHYalTCS APYT OT Apyra.

['naporeosornyeckue ycjaoBHa KOHCTAHTHHOBCKOIO  MeCTOPOKACHUSA
OTpeeasIOTCA TeM, 4TO 3HAayHTeJAbHAaf YacTh ero IJOLLafH CJIOXKEeHa Kap-
GOHATHBIMA KapCTYIOHIUMHUCH TIOPOAAMH, K KOTOPHIM IIpHypoueHa IO0JHHA
peku HUmnoOuxexr, sesoro nputoka p. xebu. Ilaoumians Mensekbero mecro-
POXKJEHWs, PacloNOXEHHOTO B BEPXOBLSAX OMHOMMEHHOIO pyubsl, CJOXKEHa
NOpPOAaMH C OTHOCHTEJNBHO 3aTPYy/HEHHBM BoHLooOMeHOM. Bce 3T0 HanOXKH-
JIO OTHEYATOK Ha TI'MJAPOr€OXHMHUYECKYI0 OOCTAHOBKY H3YyUyeHHBIX MECTOPOXK-
JeHUH,
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Mensexmbe H KOHCTAaHTHHOBCKOE MECTOPOXKJEHHUS IIPHYPOUEHBI K K-
30~ M SHAOKOHTAKTaM BBICTYNOB TPaHUTOUAHBIX Nopoi OJabXoBcKoro mac-
CHBa B TEKTOHHUYeCKHM HapylIeHHble BMelaiollife IOPOAB!, IpeACcTaBJeHHbIE
KapOOHATHBLIME OTJOXKEHHAMU 6alaXTHCOHCKOH M 3(p(DV3HBHO-0CATOUYHBIMH
00pa30BaHUsIMH OCHHOBCKOMH CBHT.

PynHple Tesa nmpejcTaB/]eHbl KUAaM¥, JHH3aMH, 3ajexaMH, LITOKBEp-
KaMH H CJIOMKEHB B OCHOBHOM: NHPPOTHHOM, MHPHUTOM, KBaplem, KapOoHa-
TaMH, MapKa3HTOM, XaJbKONHPUTOM, apCeHONMHPHUTOM, cdalepuToM, XJo-
PHTOM H CEPHIIUTOM.

OxucyeHHble PYAB B CPEHEM IPOCJIEXKHBAOTCA N0 IMyOunsl 50—70 u
OT JHEBHON IOBEPXHOCTH M CJIOXKEHb B OCHOBHOM JIMMOHHUTO-TJIMHHCTHIM
MaTepHasloM ¢ MPHMECHIO MPOAYKTOB AEC3HHTErpallii OOKOBHIX MOPOA. ¥YueT
M3MEHEeHHsl COJepXKaHUU MeTajd/a Mo BePTHKAJAW MO3BOJHJ  YCTAHOBHTh
HaJHYHe OJHOTO-ABYX TOPH30HTOB BTOPHYHOTO 30/0TOT0 OOOTrallleHHs.

XuMHUyecKuil coctaB NoJ3eMHBIX Box Mensexbero 1 KoHCTaHTHHOBCKO-
IO MECTOPOXKJACHHH OKas3aJjcsl cyllecTBeHHo pasianuHbiM. Ha Mensexbem
MECTOPOXKIEHHH, XapaKTePU3YIOIUMCS  HCKJIIOUYHUTEJIbHO BHICOKHM COJEp-
JKaHHeM cyabQHI0B M npeobaajaHHeM CHJAMKATHBIX BMCLLAOUIHUX HOPOJ
Haj KapOoHATHBIMH, HauboJblllee pa3BHTHE HMET caabOMHUHepaJu30BaH-
uple (10 1 e/2) mox3emHble BOAB B OCHOBHOM THApPOKapOOHATHO-CY/Ib(paTHO-
-KaJbllUeBO-MarHueBoro,  cyJabgaTHO-TUAPOKapOOHaTHO-HATPHEBO-KAJBIIH-
€BOT0 H THAPOKapOOHAaTHO-KaJ/JbIHEBO-MarHHeBOr0 COCTABOB CO LIEJOYHOH,
cnaboulesoyHol, HeHTpadbHOll W caaboOKHCI0H peakuussmMuH. Bricokoe co-
JepKaHue B ITHX BojJax mnocjeaoBaresbio npunamiexut: HCOjz/, SO,”,
Car, Na-, Mg u Cl’. B He3HauHTeJbHHX KOJHYECTBAX YCTAHOBJIEHHI:
Si, Fe:--, Fer, NHy4, NOjs’, NO,, S;05” u SO,”.

Pexke BcTpeuaroTest KUC/Ble M OUeHb KHCJBIE BOJBl BBICOKOH MHHEpaJu-
saunu 10 10 e/4, ¢ MOBBILICHHBIMH COJACPXKAHHUAMH XJOPHA- M Ccyabdart-
HOHOB, a TakxkKe xeJe3a no 200 me/s. Ha HMKHHX TOPM30HTAX MECTODPOK-
JIeHHs1 BCTPeYEHBl CePOBOAOPOAHBEIE BOAB. HaJsauume cepoBojopoja TOJLKO
B TeX npodax, rae BHABJAEHH CyJdbdarpeayuupyioline 6akKTepuu, Mo3BoJs-
€T I'OBOPHTb 0 OHOr€HHOM ero IPOUCXOXKAEHHUH.

[Toasemuble Bonbs MenBexbero mectropoxaenusi cogepxar or 10,8 no
26,0 me/2 OpraHMYeCKOTO BeIeCTBa, KOTOPOE MPEIACTaBJEHO TJaBHBIM 00-
pasom ¢yabBokucaoraMmu. Colep:KaHue T'YMHHOBBIX KHCJAOT HEBEJAHKO JJIA
OONBIIMHCTBA HCCAEAYEMBIX BOX H TOJBKO B HECKOJBKHX Npobax LOCTHra-
et 4,3 me/s. HesHaunTesibHAst 4acTh OPTaHHUECKUX BELIECTB IPEACTABIEHA
HHU3KOMOJIEKYJASPHEIMH OPT@HHYECKHMH KHCJOTAMH, SBJASIOLIUMHACA, BHIH-
MO, NPOAYKTAMH MHKPOOHOr0 CHHTE3a, TaK KaK MHKPOOHOJOTHUECKHMHU
AHaJNU3aMHU YCTAHOBJEHO IOUTH IIOBCEMECTHOE DPa3BUTHE THOHOBHIX OaKTe-
puii.

C moA3eMHBIMH BOJAMH ONUCHLIBAEMOrO MECTOPOXKAEHUS CBA3dH WIH-
POKMH KOMIIEKC ~METaJ/JIOB, OTpaxKawlUii pPYyAHYIO MHHEPaJHu3aluio.
CrHekTpaJbHBEIMH aHa/JIM3aMH BOJHBIX KOHIEHTPATOB OOHAPYKEHBl CJELy-
WOUIHe MUKpPO3JeMeHTh (mxefsa): Pb—0,0—190,0; Cu—0,37—67,9; Zn —
3,7—11,4; Ag—0,0—2,68;, Ni—0,0—~19,0; Co—0,0,—11,5; As—3,7—
6787,0; Sb—0,0—7,97; Hg—0,0~17,5; Sn—0,0—1,2; Sr—0,0—418,0;
Ti —ca—6,1; Cr — 0,0—5,7; Ba— 1,5—740,0; Mn — 1,6—1430,0.

30/10TO, MO JaHHBIM HOJAporpadHueCKHX aHAJH30B, YCTAHOBJEHO B
65% wucciaenoBaHHBIX NPo6 B KoJumyecTBax Ao 157,6 mke/a. JlmaausoMm u
H3ydeHHeM KOJHYeCTBA 30J10Ta B TOHKOH MeXaHHUECKO B3BECH, OTIeJeH-
HOM ¢ IOMOLLBIO THIJIEH C MOPHCTBIM JHOM, YCTAHOBJAEHO, YTO OCHOBHOE
KOJIMUECTBO 30/10Ta MUTPUPYET B CYCIEH3UOHHOH M KoJIouAHOH (opmax. B
HOHHOH (hopMe 30J0TO YCTAHOBJIEHO TOJIBKO B ABYX IPo6ax B KOJHUECTBAX
1,97 u 39,4 mre/a.

Ha 3naunTenbHyo posib CYCNeH3HOHHONH (OPMBI MHCPALHM 3010Ta YKa-
seiBast M. H. Aunp6os [1], xoTophiil gormycKas BOSMOMKHOCTH NEPeHOCca BOJL-
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HBHIM IOTOKOM uacTull 3o0/0Ta Kpyndocrbio ot 0,01 mo 100 mx. Kpome Toro,
3JEeKTPOHHOMUKDOCKONIHUECKHMH HCCJeJ0BAHUAMH OCaAKOB PYAHUYHBIX BOJL
MM K€ YCTaHOBJIEHO Ha/JWuHe KOJJIOWJIHBIX YacTHIL 30/0Ta Ha PasJUYHBIX
IIMHHCTHIX MUHepasiax, [IpoBefieHHBle DacyeTH NOKa3HBAaKOT, 4YTO B BHIE
TOHKHX MeXaHHUYECKHX B3BECEH 30J0TO MOXKeT MHUIPHPOBATh HAa 3HAUHTE/b-
HBIC PACCTOSHHS TOJbKO IPH KPyNHOCTH ero vactull MeHee 0,1 mx. Bunu-
MO, OCHOBHOE KOJHYECTBO 30J10Ta BO B3BCCAX PYAHUUHBIX BOJ HAaXOIUTCH He
B cBOOOJNHOM BHIE, a B COPOMPOBAHHOM COCTOSIHHHM YaCTHLA@MM PJIMHHCTBIX
MHHEPAJIOB.

KosinyecTBO BSBEILIEHHBIX BELIECTB B MOJA3eMHBIX Bojax MelBexbero
MECTOpOKACHHs AocThuraer 1,2 2[4, mo3ToMy OHH cOpPOHPYIOT Ha CBOeH IO-
BePXHOCTH NPAKTHUECKH BCE HOHHOE M UYacTh KOJJIOMAHOro 3ojoTa. Bo
B3BECSIX 3JEKTPOHHOMHUKPOCKOIHUECKHIMH  HCCJEOBAHHAMH  YCTAHOBJIECHO
HajJuyhe THAPOCIION, KAaOJHHHTA, TaJJlyasuTa H BOJHBIX CKHMCJIOB XKeJjesa.
Oprannueckoe BeIIeCTBO BO B3Becax cojpepxurcs ot 0,17 1o 0,689 . Cnexk-
TPaJbHBEIMH aHaJH3aMH, KPOME 30/10Td, B COCTaBe B3BeCeH  ONpelesIeHbl
ciaeayomue saementsl (%): Mn—0,01—1,0; Al—0,03—0,05; Ba-—
0,001—0,007: Ti—0,001; Sr—0,07; As—0,01—0,5; Nj—0,001—0,002;
Cu — 0,0007—0,003; Ar—ca.

Yacruns sogora kpynHocthio or 0,01 mo 0,001 mx crocobner o6paso-
BLIBATH KOJUJIOHAHbLIE CHCTEMBI, MUTPallOHHAass CHOCOOBHOCTL KOTOPBIX IIOBBI-
maercs [PH HaJUYMM 3aIIHTHBIX KOJIJIOWAOB. PoJib 3aIUMTHBIX KOJJIOHIOR
UrpaloT KPEeMHE3eM M BOAHAs OKHCD 2Kese3a. PasMeprl KOJUIOHAHBIX YaCTHIL
6YAyT UMeTb M KOMIJIEKCHblEe COEIHHEHHS 30/I0Ta ¢ YMHHOBBIMH H (Y-
BOBBIMU KucjaoTaMu. Kpome TOro, HOHHOE 30J0TO MOXKeT TPaHCIOPTHPOBATD-
¢ MHLEJJIaMU IVIMHUCTBIX H APYTHX MUHEPaJOB,

Uro KacaeTcs HOHHOrO 30J10Ta, 06HAPYKEHHOro INoJsaporpadHyecKuMu
aHaJu3aMu B AHajusare mpod, To Haubosee BepOATHHIMH (OPMaMH €ro MUr-
paiuu SIBJSIOTCS KOMILIEKCHBlE COeJMHEHHS ¢ THOCYab(aTaMH H HH3KO-
MOJIEKYJSPHBIMH OPTaHHUECKUMH KHCJIOTAMHU.

Hanuune 3HAYMTEJIBHOTO KOJHYECTBA H3BECTHSAKOB Ha KoHCTaHTHHOB-
CKOM MEeCTOPOKIEHUH OMpene/ser XMUMHUECKMH COCTaB IHPKYJUPYIOLIHX
BOJ, KOTOPble B OCHOBHOM SIBJISIOTCS TI'MAPOKapOOHATHO-KaJ/iblHEBO-MarHu-
CBBIMH C HECKOJBKO IIOBBINIEHHBIM COAEPKAaHHEM XJIOPHIA- U Cynb(aT-HOHOB,
Ilns Hux xapakTepHa Hu3Kas MmuHepaausauus (no 0,4 2/4) u mesounas,
cnaBolnesounas, HeHTpaabHas W pexe ciaabokucaas peakluu. ITH BOMLH,
0 CPAaBHEHHIO C. HOA3eMHBIMH BofaMu MefBexbero MeCTOPOXKLEHHS, CO-
JeprkaT NOHHMKEHHBIE KOJHYECTBAa B3BeCceH M opraHHyeckux semecTts. Or-
PAHHYEHHBIM PACIPOCTPaHeHHeM MOJAb3VIOTCA ¥ THOHOBBLIe OaKTePHH.

HecMorpsi Ha cyabuIHBEIE XapakTep MHHEPaJH3aUHH, MHKPOKOMIIO-
HEHTH B IOI3eMHBIX BOLax KOHCTaHTHHOBCKOTO MECTOPOXKICHHS YCTaHOB-
JIeHbl TaKkKe B IOHMUMKEHHBIX Kosaumuectsax (mxefa): Pb-— 36,6—109,6;
Cu—0,6—17,8; Zn—5,5—244; Ag—0,0—0,54; Ni—0,0—1,2; As—
3,7—51,2; Sb-—0,0—16,3; Sn—0,0—0,34; Sr—0,0—-77,6; Ti—0,5—3,1;
Cr —0,0—1,5; Ba—3,3—388,0; Mn — 4,1—512,0.

304070 06HapyxkeHO B 75% BCex mpoaHANH3HUPOBaHHHIX Npob B KO-
audecTBax g0 492,4 mxe/a. BeaencTBue NMOHMMKEHHOTO CONEPKaHUSA B3Be-
IIEHHBIX BENIECTB, 30JI0TO B NOA3eMHHIX ROAaX KQHCTAaHTHHOBCKOTO MeECTO-
POXKIEHUSI MUIPHPYET B QCHOBHOM B KoJJIOHAHOHN UM HoHHOH ¢dopmax. Koa-
JOUJHOE 30J0T0 ob6HapyxkeHo B 37,5%, a nonHoe B 50% wuccienoBaHHBIX
npo0.

W3 BBILIEH3/J0KEHHOTO BHAHO, YTO XHMHYECKHH COCTaB HOA3EMHBIX
BoZ U (OPMBI MUIPALMU B HHUX 30JI0Ta B 3HAUUTEJNBHOH Mepe onpeness-
IOTCSI COCTAaBOM BMellawiiux nopoa u pylA. CuaenoBarenbHo, JaHHBIE
I'UIPOTEOXHMHUYECKUX ¥CCAeOBAHUH YKA3bBAIOT HAa BO3MOMKHOCTBH HCIOJb-
30BaHUSl 3TOI'0 METOJAa B JaHHOM pafioHe IJd BHISIBJAEHHS CJIENBIX PYyI-
HEIX Tesl, [IpHsHakaMy opyleHeHHA IPH 3TOM ¢Jepyer cuuTarh [2, 4]: Ha-
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JIHYHE CJIOJKHBIX 110 XMMHUECKOMY COCTaBY BOJL (HeCKOJIbKO THIOB Ha Of-
HOM YuacCTKe), NOBBILIEHHOE COJEPKaHHe CY/ab(aT-HOHA, KHCIAYI0 peak-
IIHI0 BOJ, MOBHIIIEHHOE COAep¥kaHHE B BOJAaX HOHOB TAXEJBIX METajlJ0B H
IIPHCYTCTBHE THOHOBLIX OaKTepHH.
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