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IKOJIOI'O-TEOJIOI'MYECKAA XAPAKTEPHCTHKA OCOEEHHOCTEH
HAKOIUVIEHUSA XUMHYECKHX 9JIEMEHTOB B [IOYBAX IIPHA3OBbA

B aaMUHHCTpAaTHBHOM OTHOMIEHHH Oonbinas yacTh TeppuTopuM llpuasoBea npHHAI-
nexxut Jonenxoit o6aactu, wactuuno JHenmponerposckoit ¥ 3anopoxckoit. Ha teppuropun
Joueukoit obnactu, Kotopas cocTapaser Beero 4,4% muomany ¢TpaHbl, COCPENOTOUEHA Ma-
Tas 4acTh IPOMBIIIIEHHOrO MoTeHnHana YKpansl. Bricokas KOHLEHTpalua NpoMbIllIeHHO-
CTH H CCJIbCKOXO034HCTBCHHOTO MPOH3BOACTBA, TPAHCNOPTHOH HMH(PAcTPYKTYpPEI, Oojbluas
MJIOTHOCTL HaceleHHs CO3Jand OueHb DOMBIIYIO TEXHOTEHHYIO HArpy3kKy, B 5-7 pa3 Beille
cpenneii no Ykpaune [1]. Tema manHoi paboThl cBAZaHa ¢ H3BECTHOH B re0JIOrHH KOHUETLIANA
reOXUMHYECKOH ClenMaln3aliy Iopojl B pafloHax pa3BUTHA MECTOPOKICHWH ONpeneTeHHEIX
BHJIOB MOJIE3HBIX HCKOTIAEMBIX M, OJHOBpEMEHHO, O0NBINOH NPOMEIIIEHHOMH Harpyakoi Jlo-
Henkoil obnactu. Ilockonbky paisutie onpeneleHHEIX OTPaciel NPOMbILIIEHHOCTH CBA3AH0
¢ nepepaboTKOH KOHKPETHRIX BH/I0B MOMTE3HEIX HCKOMAEMBIX, Yallle BCEro pacnpocTpaHeHHbIX
B 9THX K€ PErHOHax, CYLIECTBYET pealbHas ONacHOCTh BOZHHKHOBEHHSA MOUIHBIX [E0XHMH-
HECKHX aHOMATHH B MECTax COBMEIIEHHS TEXHOreHe3a ¢ NPHPOJHEIMHA BTODHYHBIMH Opeoa-
MH. B CBA3M ¢ 3THM, 1ie/blo paboTel SBIAIOCE CPaBHEHHE YCIOBHH BO3HHKHOBEHHS H Ie0XH-
MHYECKHX O0CODEHHOCTEH TeXHOIEHHBIX H NPHPOHEIX AHOMANHI [/Is MaIbHERIIEro MPOrHo-
3MpOBaHKA Hanbomee onacHbIX paioHos IIpHazoses.

JKoJoro-reoxumuyeckas cremxa macmraba 1:200000 npoeoguinchk mpeanpHATHEM
Honbaccreonorus (r. Apremosck). Beero 6suto otobpano 2265 npo6. [Tpu or6ope npo6 pac-
CTOSHHE MEXIY NPOQUIAMH ¥ HKETAMH PABHAIOCH 2 KM, 4 HA TEPPUTOPHH T Mapuynons
ceTka crymaiack o 0,5 kv. Otbop nmpob MOYBEI IPH IKOIOTO-I'€OXHMHUYECKOH CheMKe npo-
M3BOMHICA 0 IIyOMHb! 5 cM [2]. PeaynnTaThl MoMyKoIHYeCTBEHHOTO CHEKTPANEHOI0 aHaTH-
3a 9THX TPoO W OBUIH HCIONL30BAHEI ISl PEHIeHHs 3aja4 B JaHHOH paGore. MeToauka Ha-
LIHX MCCIIE/IOBAHMH 3aKIIOYANach B TOM, YTOOL! BEIBUTh Y49aCTKH MAKCHMANEHOTO 3arpssHe-
HUA. JUIst 5TOro BBIMMCISUINCE 3HAYCHHA KO3(D(MIMCHTOB KOHUEHTPAIH XHMHYECKHX -
MenToB (B cpasHenuu ¢ [IJIK) u ¢ nomompto nporpavmer SURFER cTpommics KapTht H3051-
HKH X pacmipesenenus. Hanee, ¢ noMomeio nporpamMmer MaplInfo 3ty KapTs! HakIa/bIBaTHCE
Ha Ie0JIOTHYECKYIO0 KapTy [IpHasosss, 4TO MO3BONKIO NPHBA3ATE AHOMAIHH MPOCTPaHCTBEH-
HO K HCTOYHHKAM 3arpA3HeHHs. B pesynbTarte ObLIO yCTAHOBIEHO HECKOIBKO 30H C MOBBL-
IIEHHBIM COJASPKAHHEM XHMHYECKHX 3JIEMEHTOB. JTO Te0XHMHYECKH CIELHATH3HPOBAHHEIE
mMaccHBBl nopoad — Oxrabpeckuii, Bonomapekuii, Tanakosckuii u IUIOIA b, OKPYKaIOMAS
r.Mapuynons.

TexHOreHHEIE aHOMAIIHH OGPA3YIOTCS B BEPXHEM CJIOe TIOUBEI 32 CyeT OCaXKIEHHS CO-
CIHHEHHH XUMHYECKHX 3/IEMEHTOB U3 aTMOC(EpDI, 32 CYET HX MHIPALHH U3 NOPOIHBIX OTBa-
JI0B, TPYHTOBBIX BOA M T.4. [1]. IlpupoaHsie reoxuMHueckue anomamiy 00yCI0BNEHEI pyaHOIH
MHHEpAIH3ALHEH, KOTOpas B NPOMEILUUIEHHBIX KOJIMYECTRBAX AB/IAETCS MecTopoaeHuem. [lo-
POZEI, BMEIIAIOIAE MECTOPOXICHHS, OTIMYAIOTCH OT COCEHHX YYACTKOB 3eMHOIN KOPEI Le-
JBIM PANOM OCODEHHOCTEH, B TOM YHC/E NOBBIUCHHBIM CONCPKAHHEM 3IEMEHTOR THIIO-
MOP(HOro MUHEPATIOrHYECKOTO KOMIIEKCa. ITH YYACTKH HA3BIBAIOTCS NEePBHYHBIMH OpEo-
JIaMH pacceHBanus. B mousax, MOKPBIBAIOMIMX MACCHBEI TOpOJ, pacnpocTpansioTes BTopHy-
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HbIE OpeoJIbl paccenBaHusa. OHM XapaKTepH3YIOTCHd He3HAYHTETHHBIM IIPEBLIIIEHHEM CcOOep-
JKAHHUSL B CPABHEHHH C nepBuunbME [3]. ITosTomy wenecoo6pasno cpaBHHBATE reoxmMide-
CKHE TEXHOTEHHBIE AHOMAIIMH C IPUPOTHEIMMU, 0GPA3YIOTIHMHCS BO BTOPHYHBIX Opeoax.

B reonorudeckom niane [puazosre pacmonoxeno B BOCTOYHON HacTH YKpauHCKOTO
[ITuTa 1 SBISETCA €ro KpaHHHM FOIr0-BOCTOYHBIM G10K0M. O6Nacts, KOTOpas CI0XEHA KpH-
CTATHYECKAMH IOPOIaMH, 3aHHMAeT IIomans npubimsurensao 1600 kv’ CHeTeMoil CTy-
meHyaThIx cOpocos [IpuasoBckumii 6ok oTnenen ot Honenko-/[HenpoBeKoro apiakoresa, a
Ha jore — ot IIpuyepHomopcekoii Buamuuel. KpajiHee BOCTOYHOE MOJIOKEHHE BBIXOOB KpH-
CTAJUTHYECKHX MOPoA yHAamMeHTa ycTaHoBieHo o p.I'pyzckuit Enanunk. Ha zamane ITpn-
asoBpe OTHEsEeTCA OT cocennero Ilpuanenposexoro Gmoka Opexoso-Ilasmorpagckum pas-
noMoM [4]. B mpenenax IIprasoBckoro Ooka M3BeCTHEI MACCHBRI OPOJ ¢ Pa3NMYHOM Teo-

XHMHYECKOH CHenHagH3aunei [5], pesynbTaThl BBIIENSHHS KOTOPHIX NPEACTABIEHBI HHKE
(Tabm.1).

Tabua. 1. l'eoxumuyeckas cneunatizauna nopos [pHazoses

_‘CTPETHIL‘-P;@HHE—C.I-E.];‘IE Bn;;t;"_ DneMeHTHI ¢ aHO- i Wik 3
KOMILTEKCE] TIOPOJL Mrmpﬂmj MATEHBIMH KOHLIEH- I'eoNorMYecKre CTPYKTY Bl (MACCHBET)
[lpnasoBea el TpaLHAMM i % oy Byl skt k)
S eepedl.l | 2 3 ) A L B A T R
CanrelyaHcKmii '
' LientpansHo-O6HTOYHE HCKHI
i CesepHo-O0HTOMHEHCKHH !
- FRiag=s 3ananuo-Ennceenckuii
oburousenckuii | 2000+25 | Sr, Ni, Cr, Cu, Co, S Enc’rtiiHn—Eﬂllcaem:Ru]i"i
I .
. ENBTOBCKH
: H ii
Boroponuikui
_ EneHoBCKHHA
2B ' Eake AHATONBCHKHH
8HAI0IBCEKHH 2000£25 R-b-.. Ps C-E, Lﬂ: Y? ¥b Tlo3oBaTCKHEH EHTH}L_JHHGPHH
) [ RE X neboaaposckuil
; HyGosckui
1 Pb, ZI"L. MO, C.I-]-- S]s Fs ST [
| xnebonapoBckHil 2050%25 P Ce.La Y TanakoBckmni i
s e o [pekoBo- AneKcaHPOBCKHI I
' s _ : Kymauesckuii |
W " |Be, Fe, Ni-Nb, Ta, Li, | EnuceeBckHil Kymol,
CAnTHMaHCKHA 2000£25 Ce, La, Y, ¥b; Cu, AHIpeeBCKHH Kyno
Mo, Cs, Rb, 5n, Be | EnuzaBeToOBCKHA Kymom |
T ' Kamernnsie Morims .
| Pb, Li, Nb, 5n, Al, Be, EkaTepHHOBCKHIA '
| KAMEHHOMOTHIBLCKHH | 1800450 Zr. Ta, W CrapoyGoBcKuit
! ; Horo-SHHCONECKHH .
- Nb, Ta, Co, Cr, Ti, Ni, OrTADPLCKHIH
OKTADPBCKHEH 180050 Ce, La, Y, Yb, Zr D . i1
: ' Zr; Ce, La, Y, Nb, P, Bononapekuii
I0KHOKATRYHK-CKMH 1785+£50 Ti [ KpemeHesc KHIH

Hapboee WHTCHCHBHEIE AHOMATbHbIE COJIEPKAHHA PYAHbIX INCMEHTOB yCTAHOB/ICHEL
B Okrsa6psckom 1 Bonosiapekom Maccusax [prasoBr. [ToaTomy s CONOCTABNCHAA MHTCH-
CUBHOCTH HAKOTUICHHHA XAMHUECKMX 3JIEMEHTOB B NPHPOJHEIX H TEXHOICHHBIX AHOMAJIHAX
napany ¢ snemenrtamu | m 1l Knacca 9KOIOTHYECKOH ONacHOCTH HCCIIEI0BANHCH PY/HbIC 31‘;:'3'
MEHTHI, XapakTepibie st opoi OKTAGpECKOro 1 BOJIOIAPCKOro MACCHBOB — Nb, Ta, Zr,
b e U o

[iaBHOe TEXHOTEHHOE BO3JIEHCTBAE HA OKPYKAIOUIYIO CPeily OCYIECTBIACTCA MPO-
MbIIUTeRHEMH TipeanpraTaami, Ha repputoprn JloHenKoH obnacTh Haubosee pacupocTpa-
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HEHHBIMH SBIAIOTCH NPEANPHATHSA YrOJbHOM, METALTYPIrHYECKOH U KOKCOXHMHYECKOH Mpo-
MblluieHHocTH. Kak meramnyprudeckne mpeanpusTus, TaK M NPeANpHATHA YroJlbHOH Mpo-
MBIIUIEHHOCTH ABJSAIOTCH HCTOYHHKAMM 3arpsA3HeHHs M0YB CBHHLIOM, IIHHKOM H Jp. XHMHYe-
CKHMH 3/eMeHTaMH [6,7]. Bo Bpems npoBefeHus re0/Ioro-3K010THUECKHX HCCIE0BaHHHA Ha
y4acTKe, rze pacronoxes r. Mapuynons, 6suto otobpano 340 npo6 mousel. [locne craru-
cTHYecKoil 06paboTku maHHBIX GBUIM MOIyYeHBl XapaKTepPHCTHKM pacipefieleHHs B Mo4sax
psana anemMeHToB (Tabn.2).

Tabu. 2. CraTHCTHYECKHE XaPaKTEPHCTHKH PACNPEAENEHHA XMMHHECKHX 31EMEHTOB B NIOYBaX TeppH-
TopuH r.Mapuynons

Cpennue
:{Eﬁ;‘; mngpmuuﬂ . Crannaprhoe Ciig;‘;ﬁﬁ?::;m | CrangaptHoe | Kosdupuunenr MJIK,
XHMHYCCKHX OTKIOHEHHE OTETOHEHHE MO BAPHALIHH,
|ATEMEH= KOHOEHTPALUHH XHMH- v MIVKT
ThI e ROy YECKHX AEeMEHTOB, K, o
Keps MIYET
Pb 53,0 N Lot 2,95 _ 3,88 1,32 18,0
Zn 110,0 { PR s i oot 4,01 0,84 23,0
Mo e v @iDscrg ImsidRant L | R 1,33 0,93 1,4
R W e T ) Si3uaingr 5.8 i 480,0
Mn | 1260 B P e den e 60 1 2,0 1,10 700,0
G T e o 7 i s e RIE, 0,70 90,0
" Co W] SRl fianivpigs 0.8 ! 0,24 0,30 19,0
T 3,08 0,72 0,16 0,23 19,0
Ta 25,0 0k 10 1,00 0,00 | 0,00 25,0
Ce 7 8 g s 0.70:. 0,25 [+ i 03R 30,0
| La T A ey g ¥ P, 0,21 0,39 20,0
B L vt e, D T IR 0,17 0,36 19,0
Yo | 40 PR e 0,32 0,05 0.16 32
Zr Ll R AT 091 | 025000 0,28 197,0

HoBBImEHHbBIE COAEPIKAHNA CBHHLA M [IHHKA ABMSIOTCA IPHYMHAME MHOTHX 3a60/eBa-
HHIi: DONE3HH TIeYeHH, CEeJIe3CHKH, JIETKHX, KPOBH H# T.11. CpelHee COJIepiKaHHe CBHHIIA B IIOY-
Be TeppuTOpHH Mapuyrnons coctapiser 53 Mr/kr, koapduuuenT papuanum 1,32, 4To YKa3sl-
BA€T Ha €r0 KpaHHe HepaBHOMEpHoe pacnpeneneHne. Conepikanus CBHHIA, NpPeBBILIAIOIIHE
[TIIK (npexensHO gomycTHMBIe KOHLIEHTPALHK) OT 2 10 6 pa3 HabmoaaeTcs Ha GObIIeH qac-
TH TeppHTOpHH I.Mapuynons. Haubonelias KoHIeHTpanus 3neMenTa HabmonaeTcs B 1oro-
BOCTOYHOH M BOCTOYHOM 4acTaAX, rae oHa nocturaer 700 mr/kr, npessmmas IIIK B 39 pas.
Cpennee 3Hauenue Koo OULHEHTa KOHIECHTPALMH PaBHO 2,95, Jlns nous Jlonenka ono paBHO
1,86 [8].

Cpennee copepxanue UHHKA B nouBax Mapuymons — 110 mr/kr (mpa ITIK 23). Pac-
npejienienye ero Toxe HepaBHomepHoe. Ha Gosbiuedi yactn Tepputopnu COJePKaHMUS IIHHKA
npepbinatoT ITJK or 2 no 8 pas. HamGonbmas xouuenTpauus nabmomaercs B ceBepo-
BOCTOYHOH H BOCTOYHO# 4acTax, rae oHa nocturaer 1000 mr/kr, npeseias ITK B 43 pasa.
Cpennee 3navenue ko3dduunenta koHnenTpauuy passo 4,78, a Honenxe — 2,13 [8].

Cpennee comepxanue MonubIeHa B No4Bax r., Mapuynons npeesimaer ITIK 8 1,46
pa3s — JOCTATOYHO HE3HATHTENLHO 110 CPABHEHHMIO C BYMs BhilleonucanubiMy. B JloHenke
ITOT /IEMCHT TAKKE HAKAILIHBAETCS MEHEe HHTEHCHBHO, mpesbimas [1J]K B cpentem B 1,41
pasa. Ha Gonbmed wacTi Tepputopuu r.Mapuynons conepixanue Monnb/ieHa npeBbinaeT
[IJIK B 2 paza, a nanboneinas koHueHTpaius Habmonaercs s FOMKHOH 9acTH, rjle OTMEYeHOo
npeesiuenne [1JIK B 21 pas.

: Turan MHTeHCHBHCE BCEr0 HAKAIIMBAETCA B MOBEPXHOCTHOM Cloe (0-2,5 cm).
Cpennee cojepxkaHHe THTaHa B [10YBE COCTaBIAET 2573 Mr/kr u npesbinaer [1J1K B 5,3 pasa.
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[Ipn sToM Koadduiuent sapuanuu coctasuser 1,1 (110%). Dro CBHJIETEILCTBYET O Hepas-
HOMEPHOM paclpeJelICHHE 3TOT0 jieMeHTa B nodsax. [l r.JloHenka cpeaxee coaepikanue
THTana cocrapiger 4670 mr/kr i ne npeswinaer ITIK (K=0,97 ). Cpemnsas KoHIeHTpamus
MapraHiia B noyse r.Mapuynoms cocrasiusier 1260 mr/kr u npessimaer TIJIK B 1,8 paza. B
Honenke ono Hmke u cocrasnser 872 mr/kr [8]. Koaddunment papuanuu cocrasmser 1.1,
YTO XapakTEpH3YET €ro pacnpeiencHue Kak HepapHoMmeproe. CofepikaHie XpoMa Ha TeppH-
ropun ropona Mapuynons npepeimaer ITJIK B cpenrem s 1,2 pasa. Ero Bapuanuu Takie ne-
sHauMTeNbHbL. CpenHee coepkaHue 3Toro s7eMenTa B Mapuynone coctapiser 108 mr/kr, a
B Jlonenke coorBercTBEHHO 97 MI/KT, YTO MPAaKTHYECKH COOTBETCTBYET CAHHTAPHLIM HOp-
MaM. FICTOYHHKOM 3arpssHeHHs I 9THX JJIeMEHTOB SBIAIOTCA NMPEeANpHATHS METAIIYPri-
yecKoil mpoMelnerHocTy. Mx yneno B Mapuynone Gonpine, yem B Jlonenke, uto u obycio-
BHJIO 3HAYHTENBHYIO PA3HHILY B COAEPIKAHUNIX,

Conepixanue Takux anemenToB kak Nb, Ta, Ce, La, Y, Yb, Zr B nouse r. Mapuynons
npakTHYeckd He npesennaer [IJIK. 3To yka3skiBaeT Ha TO, YTO OHH HE XapakTepHbI A TEX-
HOTEHHBIX aHOManHi. AHOMaNbHbBIe KOHLEHTPALMH ITHX JIIEMEHTOB CBA3aHE] C BOSHUKHOBE-
HHEM IMPHPOAHBIX AHOMAIMIA U YCTAHOBJIEHEI B FEOXHMHYECKH CIEHATHIHPOBAHHBIX MACCH-
Bax nopoj [Tpuazopesa. MecTopoxkIeHHs MONE3HBIX HCKOMAEMBIX 00YCIaBIHBAIOT TICPBHYHEIE
OpE0JIbl PACCEHBAHUSA, KOTOPEIE HAOMIONAKOTCS B KOPEHHEBIX MTOPO/1ax Ha riybuHax cBBIIIE Jie-
CATKOB METFDE‘

OxTaOpbCcKHii MACCHB HAXOIUTCA B ceBepHOH yacTd Bocrounoro IlpuazoBes u mpen-
CTABJIEH pasHoODpasHEIMH M0 XHMHYECKOMY COCTaBY IOpPOJAMH, HAYHHAs OT YJIbTPAOCHOB-
HbIX (IIMPOKCEHHTHI) H OCHOBHBEIX (rabbpo) M 3akanumBas ILIENOYHBIMH H HeheIHHOBBIMH
cuenuTaMi. CaMbIMH JIPeBHHMH SBISIOTCA YIBTPAOCHOBHBIE W OCHOBHBIE Ioponbl (2600
MJIH. JieT). Bospact menounsx crenntoB — 2000 MiH. ner, 3ateM 06pa3zoBalHCchk HE(QEITHHO-
BBIE CHEHHTHI H pa3zHo00pa3HEIe METACOMATHTEL, B TOM 4HCJIE H MapHyIIOIHMTEl — OCHOBHBIC
PYAOBMEIIAIOMIE 10pobl. BobInas yacTh METACOMATHTOB HMEET PEIKOMCTATEHOE H PEAKO-
semenbHOe opyaencuue [9]. B OxTaOprckoM MaccHBe HAaXOIUTCHA HBa MecTopouaeHus (Ma-
sypoeckoe B Kamuunno-11leBueHKOBCKOE) H HECKONBKO PYIONPOABICHHH PEAKAX METAILIOB
[10].

MasypoBckoe MecTOpOsK/IeHHe HaXOANTCs B ceBepo-BocTodHOH yacTun OkTa0pbekoro
maccuBa. B pazpese Nojorue TAKHBIE TEJd MAPHYIOIMTOB MPOCTEKHUBAIOTC HA TIyOHHY
600 m. Cpemmee comepkanue Nb B MapuynmonuTax MasypoBCKOro MeCTOPOXKICHHA
0,11 Bec.%, Ta — 0,0079 Bec. %, Zr — 0,27 Bec.% [9]. B cocrase nepBUYHEIX OpeOJIOB, 00-
pasyIomMXcs Ha BRIKIMHABAHHM PYIHBIX Tel, 9ACTO BCTPEUAIOTCA aHOMATBHBIC COJCPHAHNA
XaTbKO(PUIBHEIX 3/MeMeHToB. OHH (YHKCHPYIOT TEKTOHWYeCKH-0cT1ablenHbIe 30HEI, Onaro-
TIPHATHBIE VIS PAa3BUTHS METACOMATHYECKHX TpoeccoB. ITponeccs rureprenesa B mopoaax
MECTOPOXKIEHHH NPHBOIAT K HOPMHPOBAHHIO HA/l HUIMH BTOPHYHBIX OPEOJIOB PACCEHBAHHL.
B omMuMe 0T MECTOPOKICHNH [TOTE3HBIX HCKOMACMbIX, OHH ABISMIOTCA MalOKOHTPACTHBIMU
M XapaKTepu3yloTcs OTHOCHTEILHO HEBGOJBIIMMH COAEPKAHHAMM 3/1EMEHTOB-HHIMKATOPOB
[3]. X ocHOBHEIE 0COOEHHOCTH 3aKTIOYAKOTCA B CIIEAYIOLIEM:

— §X pasMephbl MPEBBIIAIOT PAa3MEpPEI IEPBHYHEIX OPEOJIOB;

— COOTHOIICHHE MEXJIY pasMepaMH BTOPHYHBIX OPEOJIOB Pa3NHUHBIX BHIOB HEIOCTOAH-
HOE;

—_ 3jeMeHTEI-HHIMKATOPEI paclpe/ienaorcs Doee paBHOMEPHO,

— CcofepIKaHHe 3TeMEHTOB-HHIMKATOPOB Jaxe B 00OTalleHHEIX 30HAX MPEBRIIACT (on
HEe3HAYHTEIBHO;

— CylIeCTBEHHOE BIMSHHE HA PACHpE/ICTICHHE JCMEHTOB BO BTOPHHHBIX Opeoilax Oka-
3BIBAIOT JAHAMAPTHO-TEOXUMUHECKHE 0CODEHHOCTH paloHa,
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Ot60op npo6 OCYHIeCTBIsCS U3 BepXHero ciios 1mods. IodToMy conepiarie TaKkux
snementos kak Ce, La, Y, Yb, Zr, Nb, Ta Bo BropH4HOM 0peoJic 3HaYHTEARHO MeHBIIE, YeM B
mapuymonutax Okta6psckoro Maccpa (Tabur. 3). - "

Ta6a. 3. CTaTHcTHKA pacnpeneeHHs XHMUYECKHX J/IEMEHTOB B MO4BAX, MOKPBIBAIOIIHX Oxtabps-
ckuit Maccus [1pna3oBbs

Cperuie Cpennue 3Ha4YeHHS
XHMH-|  3HAYEHHA
Craunaprroe | kodpduuuenra | Cramgaprioe | Koaddmument TIJIK,
HECKHE| COMCPMAHMH | = e [0 KOHIIEHTPAIH | OTKJIOHEHHE 110 BAPHALIHH, -
Pl gy - Xep XUMHYECKHX Jie- K. v e
MEHTEI ANEMEHTOB, MEHTOR, Kc
| Xep, MIVET
e T O B L) 1,47 01697 7l 0,42 18,0
| Zn 0| q12a0k bl BIB0SE 3,09 4,15 0,86 23,0
Mo 19;6:6: 4 AOTRORSIET 14,03 2196 | 150 1kl
| Nb A 202 e A GR e 1,10 1.0 1,13 1,01 | 190
Tase]- 1 250anas) 0,00 B #1400 0,00 0,00 25,0
Cou| o 2% Gd8n AatiisaeaipE 025 0,34 30,0
Eomm TREL 1,06 s B 20,0
it gy cmndliii] T i AT 0.77 | 19,0 |
| ] T e 0,57 [ g
|2t n i oang o N e wor. O ? 0,37 | 197,0

C rnybuHOil colepkaHHe NUPKOHUS yBeIMYHBaeTcd B 3 pasa, urrepous — B 1,4, ur-
Tpus — B 1,6, NTaHTaHa — MouTH B 2 pa3sa, nepHs — B 2 pasa, a Huodust — B 40 pa3 [10].

[loBEIIEHHOE COJEPKAHHE TAKHX 3TeMeHToR Kak Pb, Zn, Mo obnsacHseTcs mpouecca-
MH METACOMATO34, KOTOPEIC OXBATHIIH M BMelnaromue radopo. Snementsl Pb, Zn, Mo xapak-
TEPHBI J1Jis TEMHOIBETHEIX MUHEPAIIOB 3THX nopox [11].

Ha tepputopun OkrsOpbcKOTO MaccHBAa cpelHee coAepikKaHHe CEHHIIA COCTABISET
26,5 mr/kr. KoadduurenTs koHneHTpayii cBuHNa ot 1 go 1,3 Habmoaatorcs Ha Oosbiei
4acTH TeppuTopur Okrabpeckoro Maccusa. HanOonellas KOHLEHTPAIHS 3TOTO 3NEMEHTA CO-
cpefloToYena Ha y4acTKe, KOTOpbIH npuieraer Kk MasypoBckOMy MeCTOPOXIIEHHIO, Tle J0c-
tiraer 50 mr/kr, uro npessimaer [IJK B 2,7 pas. Jlna uuaka xapaktepHo npeobiagaioinee
npessnuenne [IJK ot 1,3 go 5 pas. Haubonblas KoHUEHTpaNnsa B CEBEPO-BOCTOYHON YacTH
MCCIIeAyeMOro Maccupa okoso I.r.T. Jlonckoe, rae gocruraet 300 mr/kr, npesenmmas TTIK B
13 pas.

Conepixanue MonubaeHa ¢ kospduuuenTom KonuenTpauun ot 0,5 10 2 MOKHO YBH-
JIeTh Ha IOJIOBHHE HccaeayeMoH TeppuTopuH. lpyras ke MmoJioBHHA 3aHATA Fe0X HMHYECKOM
aHOMaNHell ¢ pe3KuM I0BbilleHHeM KoaiduunenTa xoHuenTpanuu. Ha yuacrke, KOTOpEI
TArOTEET K 30HE PAa3/OMOB, KOHIEHTpaIMs Monubiena coctapaser 180 mr/kr, uto npesbnua-
er [IJIK B 128 pa3. Ha TeppuTopuH, npHierarowuiel K .r.1. Jlonckoe, MaKCHMAanLHOE COAED-
xanue Monubaena 300 mr/kr, uro npesknuaer 1K B 215 pas. [Nockoneky 31eck pacnono-
WEHBI OTBAEBI HEPEPHEGT&HHB]X PEAKOMETANEHBIX pPyA MEB}’]JGBEI{GTU MECTOPOMIEHHUS, TO
MaKCHMAIIbHEIE YPOBHHM KOHUEHTPAIHH 3/1€Ch OTPAKAIOT YCIIOBHA HANOMKEHHS TeXHOTeHHOM |
MPHPOJAHON AHOMATHH.

Bononapckuii MaccHB NPHYPOUEH K IOr0-BOCTOMHOMY OTpPE3KY A30Bo-/[Henposckoro
nosca riayOMHHBIX pa3noMoB. CTaHOBIEHHE MacCHBA MPOMCXOMMIO B IO3THEM [IpOTEPO30€
(1800+20 muH.JIET) B TeYEHHE JUTHTENLHONH MarmMaTH4eckoi (hazosoii auddepennmuanun, pe-
3yNbTATOM KOTOPO# SBHJIHCH pa3sHooOpasHble MOPONBI OT OCHOBHOIO IO cyOlenoutoro co-
crasa. ['panuilbl ¢ BMEIIAIOIMMH MAcCHB MOPOJIaMH TEKTOHHYECKHE: ¢ BOCTOKA OrpaHHYeH
paspuiBami Masio-SIHHCONECKOR 30HEI, € oro-3anana — MeaopoBcKHM pa3noMoM, ¢ CeBEpO-
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sanaga — Bonomapckoit 3omoii pasnomos, ma rore TPAHUYHT C TOPOJaMH LEHTPalbHO-
npHa3oBCcKoi cepuu. [Ltomane mMaccupa 170 xm>. Ilepeas (a3a MaccuBa npejcraBnesa pac-
CIIOEHHOH rab0po-CHEHNTOBOH HHTPY3Helt, 3aHAMAIONIEH 0koJ10 60% MmIomany Bonoaapcko-
TO HHTPY3HUBA B I0TO-BOCTOUHOM CexTope [12]. AKueccopHBIi IHPKOH pacipocTpaHeHd B ac-
CONHAIIHH C anaTHTOM W MarHeTHTOM. BTopas dasa npejacrasnena uuTpysuei memo9HonoNe-
BOIIMATOBEIX TACTHHICHTOBBIX CHEHHTOB. B akneccopHyro accomuaiuio BXOAST MPKOH, Op-
THT H HPOX7I0p. B TpeThio a3y dopMupoBanuch po3oBbe MEIOYHONOIEEOMTATORIE FAC-
THHICHTOBBIE IPAHOCHCHUTHI H BOJIOJAAPCKHE IPAHMTHI, KOTOPBIC HE3aKOHOMEPHO MEPEXOMAT
ApyT B Apyra. B neHTpe MaccuBa BRUIEIAETCH TPH, COEAHHEHHBIX MEXKIY COOOH., OKPYIIBIX B
ILIaHE Tela IpaHuToB. B ceBepHoil uactin Bomogapckoro MaccuBa BbIICISETCH MITOK CHEHHT-
NErMaTHTOB AHAMETPOM 2 KM, Ha3BaHHEIH A30BCKOH cTpyKTypoil. 1 ee Mopoj XapakTepHo
NOBBIIIEHHBIE COIEP:KaHUA LUpKOHA, (paoopHTa, GacTHE3HTa, OPTHTA. A30BCKOE IMPKOHHIH-
peIKO3eMENbHOE MECTOPOXKIECHHE B CTPYKTYPHOM INIdHE MPHYPOUEHO K IOr0-BOCTOUHOMY
OK30KOHTAKTY HHTPY3HH CHEHUT-NIETMATHTOB. AHaTOTHYHEIE OPObI BRIABNEHH! Ha [laHHOB-
CKOM YYacTOKE, PAclOIOKEHHOM B FOro-zamajHoM Tejie rpadHocuenHuTtoB [12]. Eme B He-
CKONBKHX CKBaXMHAX, NPOOYPEeHHBIX B HpeleliaX Mopoi BTOpoil u Tperhkeit (assl Bomomap-
CEOT0 MaCCHBa IIPH JKONOIO-IeOXHMHUECKOM KdDTHPOBAHHN DEHE[[J}"?KEIILI YHaCTKH ITOBLI-
LIEHHBIX KOHIEHTpanuii (Tadm4).

Tabu. 4. CraticTHKa pacTipeencHii XUMHYCCKHX 3IEMEHTOB B M04Bax, MOKphIBaOLHX Bonomgap-
ckuii MaccHe [lprazoeea

| - Sk

! ' CIEHnE ' CpenHue 3HAUEHHA

i e CrannaptHoe 0T- | koadibHumeHTa CranpaptHoe | Koaddmunent sa- K

YECKHE | CONepKaHHi 3 i JK,

KIOHCHHE TIO KOHUSHTPAIHH XH OTKNOHEHHE 10 PHAIHH, Bt

] B X MHAYECKHX TEMEH- K. V

MEHTHI |  JIEMEeHTOE, e

Xep, MI/ET '

i 2910,6 112,8 T e

| Mn 870,3 | 96,4 1,5 saMZidnons)] 1.5 700,0

| Cr 81,9 [ nar s 0,89 a5 s 6 ool 10900
Co 1158 0,9 DaBSinggice 006 0,07 19,0 |
Py e ) g 6,9 0,84 sl hdi023 0,06 30,0 |

sl a8 T— 019 0,4 0,05 R | 190 |
Yb 1,1 0,02 Olomzin: 0,02 0,12 R
7r 1843 5.4 0,9 0,01 008 197,0 |

Kak BHIHO W3 TADIMIE], CpeAHee COAEPKaHue THTaHa i MapraHila NpEBRIIIACT ITJIK B
10.5 u 1,5 pasa coOTBETCTBEHHO. [Ipu 3ToM K03 dHUIHERTE BapHallHH THTaHa W MapraHua
0CTATOUHO BhicoKHe — 0,9 u 1,5, 4TO XapakTepusyeT HX pacripeliesieHHe Ha IUIOMmalH ne-
cIe0BAHME KAK HepaBHOMEPHOE M KpailHe HepaBHOMEpPHOE. C rnybumnoii (B MEpBHYHEIX Ope-

071ax) UX coAepKaHHe NMPAKTHYCCKH HE MEHIACTCA. i .

Cpensee cofepikaHHe PEIKMX 3EMEHTOB C rnyOuHoH HEvMEHSIE'l'Cﬂ CYIIECTBEHHO:
IMPKOHHI yBeTMUHBaETCS B 3 pasa, urTepbuii — B 1,4 pasa, HTTPHH — B 1,6 pasa, I.{CpHIH =
B 2 pasa. DTH 3JIEMEHTHI COACPKATCA B pyaax H PYAOBMEIIAIONIHX N0poAax (MHHEpakl: IH-
poxiiop, GpHTOIKT, DACTEH3HT, YCBKHHHT, OpTHT, LIHPKOH). ;

CpaBHuBasi MHTCHCHBHOCTE TEXHOT€HHBIX H MPHPOIHBIX aHOMAaIHH {Ta\ﬁn.i]: MOKHO
yTO copepkaHue CBHHIA B no4pax r. MapHymonb MpeBhIIAeT ero CoJepkKaHHe B
pasa, IPHYEM €r0 PacTpe/Ie/ieHUe Ha MIOMAH TEXHO-
fonee HEPABHOMEPHBIM, HeM B MPHPOIAHOH.

YBUIETh,
noupax OKTAOPECKOro MaccuBa B 2
TeHHO# AHOMAJIHH ABJIACTCA HAMHOTO
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Tab6a. 5. CpaBHHTeIbHAA XapAKTEPHCTHKA NIPHPOAHBIX M TEXHOTEHHBIX AHOMATHH

r. Mapuynons Oxradpeckuii Maccus Bonogapckuit Maccue
XHMH-
yeckne | Cpennme 3na- | Koatdu- | Cpenmue snaue- | Koapdu- | Cpeanue 3na- Kosd- TJIK,
aneMe- | YEHHA cofep- LHEHT | HHA COdepaaHMii LIHEHT YeHHA coaep- LHEHT MI/Kr
HThI  |Ka8HHH XUMHYe-| KOHLEHT- |XHMHYECKHMX 3/e-| KOHLEHT- |KaHHH XHMHYe- RS,
CKMX 3/JIeMeH- |  paLuH, MEHTOB, X, panmH, CKMX 2IeMEH- paus, K
T0B, Xcp, MIVKD K. MT/KT K, TOB, X;p, MI/KF Lk
| MIPI 53,0 2,95 26,5 1,47 - - 18,0
| Zn 110,0 4,78 71,2 3,09 - il 23,0
i Mo 2,0 1,46 19,6 14,03 - - 1,4
Ti 2573 2.3 - - 2910,6 10,5 480,0
Mn 1260 1.8 - - 870,3 1,5 700,0
B 108 1,2 - - 81,9 0,89 90,0
" EE b b 0,8 215 : 15.8 0,83 19,0
Nb 13,7 0,72 21,2 1,11 - - 19,0
Ta 25,0 1,00 25,0 1,00 | - - 25,0
Ce 21,1 0,70 22,1 0,74 25,2 0,84 30,0
La 11,0 0,55 21,2 1,06 - - 20,0
Yo ol 9,1 048 14,1 0,74 i 0,4 19.0
[ ARPEMIVID BT 0,32 1.6 0,50 1,1 0.3 32
Zr 178,7 0,91 _ Pan264% 1,34 184,3 0,9 197.0

ConmepaaHHs LMHKA B TEXHOTEHHOH aHOMANHH MMEIOT OONBIIME 3HAYEHHS, 9€M B
MpHPOIHOH aHoMaimu B 1,5 pasa. Coneprxanue Monub/eHa B NPHPOIHBIX aHOMAIHAX Mpe-
soiaeT [1JIK B 14 pa3, a oTHOCHTENEHO TEXHOIEHHOH aHOMAIHH, €ro COIIEpKAHHE BHIIIE B
10 pa3. AHanornyHO XapakTepH3yercs paclpeenenne THTAHA B T09Bax, IOKpLIBAIOMIX Bo-
TTO/IapCKHH MacCHB, YTO CBA3aHO C MOBBILIECHHBIM COIEPIKAHHEM ITOTO JEMEHTA B PYAHEIX 0
N0poA000pasyomUX MUHepanax nopoj. Pacnpenenenue ux B MPHPOIHEIX AHOMAIHAX Kpaii-
He HepaBHOMepHOe. He3HauHTeNbHOE pasIH4He B IPHPOIHBIX H TEXHOTEHHBIX aHOMAJIHSX
nabmofaercs B pacrpejeieHiy Mapranua 1 xpoma. OueBHIHO, OHH TaKKe XapaKTepHEI U
J715 IPHPOJHBIX aHOMaIHI COOCTBEHHBIX MeCTOposkAeH . Dnementsl Nb, Ta, Ce, La, Y, Yb,
Zr Hao00POT, UMEHOT [IOBLIIEHHBIE COAEP/KAHIA B IIPHPO/IHBIX AHOMATHAX H OTIHYAKTCSH OT
TeXHOICHHbIX MMOBLINIEHHBEIMH KO (HIIHEHTAMH KOHLEHTPAIIHH H BapHALHH,

Takum 0Opazom, CBHHEI H IIMHK — 3JeMeHTHI | Kacca onmacHOCTH — ABJIAIOTCS Xa-
PAKTEPHBIMH SJIEMEHTAMH, B OCHOBHOM, TEXHOTEHHEIX aHoMaluii. Monubaen, Turan, Mapra-
HELl H XpoM Gollee XapaKkTepHbI AM1d MPHPOAHBIX aHOMAITHIA, XOTs M B TIPOIECCAX TeXHOTeHE3a
OHH MMEET TEeHIEHLMIO K HAKOIUIEHHIO. YCNOBHA HANONKEHHs NPHPOAHLIX H TEXHOTEHHBIX
aHOMAIHH OBUTH ONpeJielieHkl HA yyacTke ILT.T. JloHCKOe, rie pacronoxen ropaooforaTu-
Te/IbHBIH KOMOWHAT Mo mepepaboTKe peKOMETANLHEIX pyd. B npupomHeX aHOMamHsX ak-
THBHO NIPOHCXOIUT NPOLECC NEPEPACIPE/IETCHHUSA PYTHBIX 3IEMEHTOB, O YeM CBHCTE/bCTRY-
eT HEpaBHOMEPHOE paclpele/ieHHe HX COAEpkannil B moupax. [ToaToMy MOXKHO cienaTs Bbi-
BOJ, 4TO EOXMMHYCCKUE aHOMAIMH 3IEMEHTOB MOCTOAHHO H3MeHstoTes, [Ipi coBMemenns
[IPUPO/IHBIX ¥ TEXHOTEHHBIX aHOMANTHI, 4TO BO3MOXKHO B YCIOBHAX 0TPaGOTKH penKkoMeTalb-
HBIX MECTOPOKICHHH, CpellHee COAEPXKAHHE STHX 3JIEMEHTOB MOMET CTATE HAMHOTO BhIIIE
[TAK. D10 BBI3BIBAET NOBLIUEHHYIO ONACHOCTE H HEOOXOIHMOCTE MPOBEAEHHS MOCTOAHHOTO
MOHHTOPHHTA,

bubanorpadguyieckuii cnucox

I. 3emas TpHBOrH Hawoi. 3a Matepianamd JONOBILI MPO CTaH HABKONMHUIHBOTO NPHPOIHOTO CepeNoBH-
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BHIAEJEHHUE T’EOJUHAMHWYECKHUX 30H ITO JAHHbIM
TEKTOHO®H3INYECKHUX HCCJEJTOBAHHH

[Iporro3npoBanyre MECTOTONOKEHHSA T€OJIHHAMHYIECKHX 30H ABIACTCA BECHMA AKTY-
a7BHOM M BaKHOM 3amageil. Ha mam B3riisg, Hapady ¢ pasHooOpasHbIMH reo(pH3MYeCcKHMH
METOAMH I8 pelnenns 0003HAYeHHOH 3a/1a4i MOKHO MCHOJIb30BATh TEKTOHO(DHINYESCKHE
HCCJIETOBaAHHA.

TeomMHAMUYECKHE 30HEI PEICTABIIAIOT OO0 IPaHHIEl Mex1y OIOKaMH 3eMHOH KO-
PHI Pa3HHHOM TEKTOHMYECKOH aKTHBHOCTH. OHM HMEIOT OTPE/IC/ICHHBIC PA3MCPEI B IIaHE U
Pa3MMYHYI0 MPOTSKEHHOCTh Ha TiyOMHY, 3aBHCSAIIME OT TIPHYMH, BBI3BIBAIOIUIX JBHKEHU
Gii0koB. |eoMHAMMUECKHE 30HEI MOTYT HMETH 1H00 aHOMalbHO HANMPSKCHHOE COCTOAHHE
(IpH paibHEHIIEM pasBHTHH KOTOPOTO MOMET NPOH3OATH Pa3peiB M MepeMenieHne OI0KoB
rOPHOTO MAaccupa), 00 MpeACcTaB/IA0T co00¥ CTPYKTYPEL, 110 KOTOPBIM MPOHCXOJHIIH HITH
NPOUCXONAT TEKTOHHUECKHE NOBIKKH OJIOKOB FOPHOTO MaccHsa.

B npejieNax reofHHaAMAYECKOH 30HE! MOPOAEL MCTBITEIBAIOT TIOBLILIEHHAIC HAPIIKE-
HUs ¥ AedopMALIHH, HHTEHCHBHYO JE3HHTEIPAIHIO (pasyIIOTHEHHE), JmKaﬂLuge H3MEHEHHE
JIHTONOIHYECKOr0 COCTARA. Pa3yILIOTHEHHEIE, TPEITHHOBATHIC MOPOJIE! B MPEEIax reouHa-
MHUECKHX 30H 0GECIIedHBaloT NOBLINICHHYIO (QHIBTPAIMIO KakK MPHPOIHEX (eCTECTBEHHEIX),
TaK M TeXHOTEHHO 3arpA3HeHHBIX Boj. OJIHOBPEMCHHO TaKHE CTPYKTYPLI ABJIAIOTCA HAHITYY-
ITHMH TIYTAMH 3HEProMacconepenoca. ITo stimM 3oHaM (ocobeHHO I‘H}'ﬁHI—THbIX pasnoMoB) U3
Hesp 3eMIIH TIOAHHMAIOTCS K MOBEPXHOCTH pasiiHBIC BHJIBI JHEPI'HH, a TAKXKE MMapo-BOAHbIE
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