DOI: 10.24411/0869-7175-2018-10003 YK 553.43’536(470.55/.57)
© 0.B.MuHuHa, N.®.Muraués, 2018

MeaHo-nopduposbie NPOBUHLUU U 30HbI KOXKHOro Ypana (nporHosHo-
MeTaNNoreHn4Yeckoe pauoHupoBaHue)

0.B.MUHWHA, N.®.MUTAYEB (PepepanbHoe rocyaapcTeeHHoe blogykeTHoe yupexaeHue LieH-
TPasibHbIA HAayYHO-MUCCeA0BaTENbCKUI Te010ropPas3Bef0UHbIN MHCTUTYT LBETHbIX U BAaropoaHbIX
meTannos (Orey LIHUTPU); 117545, r. Mocksa, Baplasckoe wocce, 4. 129, kopn. 1)

Ha ocHoBe npumeHeHWs GOpPMaLMOHHOTO aHaauM3a u paspabortaHHon B LLIHUTPU meToaukm
NPOrHo3a mMeaHO-NopPUPOBbLIX MECTOPOXKAEHWN BMEPBble NPOBEAEHO Cheuvann3npoBaHHoOe
NPOrHO3HO-MeTaJIoTeEHNYECKoe palioHMpoBaHUEe Tepputopum HOXKHOro Ypana Ha meaHo-Mop-
¢dupoBoe opyaeHeHue. BbliaeneHbl Tarnabcko-MarHuToropckasa u BocTouHo-YpanbcKkas meaHo-
nop¢ourpoBble MeTanN0reHUYeCKMEe NPOBUHLMMU, NPeACcTaBAAOLME CODOM CUCTEMbI CONMMKEHHbIX
B MPOCTPAHCTBE CYOCUMHXPOHHBIX BY/IKAHO-NAYTOHUYECKUX noscos (BMM). Mosaca nam ux yactu
OKOHTYPMBAIOTCA B KayecTBe MeAHO-NOpPPUPOBLIX MeTasNoreHNYecknx 30H. [ocTaTouyHo noa-
pobHO OxapaKTepn30BaHbl re0NOro-TeKTOHMYecKaa nosmuma BN, nx ctpoeHune, coctaB obpasy-
IOLLMX UX BYJIKAHO-MYTOHUYECKUX acCOLMALMI U NNYTOHOTEHHbIX GOpPMaLLUiA, B MEPBYIO ovepesb
NPOAYKTUBHbIX HA MeaHO-NopdupoBoe opyaeHeHune. PaccmoTpeHa meTtannoreHua BIMM; ocoboe
BHUMaHMWE yAeNeHO XapaKTEPUCTMKE MPOCTPAHCTBEHHO-BPEMEHHbIX CBA3EW Pas3/IMYHbIX TUMOB
opyAeHeHuA ¢ menHo-nopouposbiM. MeTannoreHMYeckme 30Hbl PaHXKMPOBaAHbI MO CTeneHu
NepcneKkTMBHOCTM HA BO3MOXKHOCTb OOHAPYKeHUA MeAHO-NOPPUPOBLIX MECTOPOKAEHWNA.
Kntouessie c08a: megHo-nopdUpoBbIE METANNOTEHNYECKME NPOBUHLMK U 30HbI, BYJIKAHO-NYTO-
HUYeCKMe NosAca, ByJIKAHOTEHHbIE U NIYTOHOreHHble dopmauumn, meaHo-nopdrpoBbIe, 3010TOPYA-
Hble, CKApHOBblE MeAHO-MarHEeTUTOBbIE MECTOPOXKAEHMA.
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Porphyry Copper Provinces and Zones of the Southern Urals (Forecasting-
Metallogenic Zoning)

O.V.MININA, I.FMIGACHEV (Central Research Institute of Geological Prospecting for Base and
Precious Metals)

Porphyry copper promising areas of various scales (metallogenic provinces and zones) were first
outlined for the whole Southern Urals territory. This metallogenic zoning was based on the geolog-
ical formational analysis and the authors’ forecast methodology for porphyry copper deposits de-
veloped in TsNIGRI. The distinguished and outlined Tagil-Magnitogorsk and Eastern Urals porphyry
copper metallogenic provinces represent systems of closely spaced nearly synchronous volcan-
ic-plutonic belts (VPB). The belts, or their sectors, are delineated as porphyry copper metalloge-
nic zones. Comprehensive characteristics of the VPB comprise their geotectonic setting, geological
features, and composition of volcanic-plutonic assemblages and plutonic associations, especially
of those productive for porphyry copper mineralization. The VPB metallogeny is considered, with
special attention given to spatial and temporal relations of porphyry copper deposits to other ore
mineralization types. The metallogenic zones are ranked according to their potential for porphyry
copper deposit discovery.

Key words: porphyry copper metallogenic provinces and zones; volcanic-plutonic belts; volcanic
and plutonic formations and associations; porphyry copper, auriferous, and skarn-related cop-
per-magnetite ore deposits.

[epcniexTuBsl BeIsIBICHU HA Tepputopuu Poccuiickoit @e-  HOro Ajis MX MOUCKOB U OLEHKHU JIOJDKEH PacCMaTpUBaTh-
Jiepauyl MEJHO-TTOPPHUPOBBIX MECTOPOXKICHUN OIIEHMBA- Cs YPaJIbCKUil PETHOH. 371eCh M3BECTHBI NPOMBIIUICHHBIC
10TCst 1ocTaTo4HO BhICOKO [11]. C yuérom uHpacTpykTyp- MeaHo-nopdupossie MectopoxzaeHus (Munxeesckoe, To-
HOTO Pa3BHUTHsI TEX WIN WHBIX TEPPUTOPHIA, HUINYNS B HUX ~ MHHCKOE, EJIeHOBCKOE), B TOM YHCIIE YCIENIHO IKCILTyaTH-
TOPHOPY/AHOTO MPOM3BOJICTBA M BO3MOXXHOCTEH YCKOPEH- pyeMble, 1 MHOTOYHCIICHHbIE POsIBICHUS. MeHo-Topdhu-
HOTO OCBOEHMSI MECTOPOXKACHUHN B KaueCTBE MPUOPUTET- POBBIE MECTOPOXKICHUS Ypajla — HOBBIM albTepHATUBHBIN



HCTOYHUK MEAU Ul pa3BUTHS €€ MUHEPAIbHO-ChIPhEBOM
6a3pl. [IpOrHO3HO-METAJUIOTCHUYECKUE HUCCIICIO0BaHNUS,
MIPOBOJMMBIE C LENBI0 YCTAHOBIICHHUSI U OKOHTYpPHUBAHUS
Pa3HOPAHTOBBIX MEPCIEKTUBHBIX MIOMIAJCH, MpeacTaBis-
10T c000# OCHOBY JUIsl IUTAHHUPOBAHMS U OCYIIECTBICHUS
LIENIeBBIX TeonoropassefoyHbix pabor (I'PP). YuureiBas
BBIIIICHU3IIOKEHHOE, C MCIOJIb30BaHUEM pa3pabOTaHHBIX
nof pykoBoacTBoM A.M.KpuBroBa HaydHO-METOINYECKHUX
OCHOB TIPOTHO3a U IOWCKOB MEIHO-TIOP(HUPOBEIX MECTO-
poxneHuit, Ha 0aze [OCyIapcCTBEHHBIX TEOJOTHUECKUX
KapT nociequux ser macmrada 1:1 000 000 n 1:200 000
OI'VII THUT'PU npoBeaeHO HPOTHO3HO-METANIOTEHU-
yeckoe paioHupoBanue HOxkHoro VYpama Ha MeqHO-IOp-
(¢upoBoe OpyIEHEHHE, COCTABICHBI IPOTHO3HO-METa-
JoreHnyeckue kaprel Macmrada 1:500 000 u kpynHee Ha
CTPYKTYpPHO-(OPMAaMOHHOI OCHOBE, OKOHTYPEHBI MEHO-
op(pHUPOBBIC TPOBUHIINH, 30HBI M PY/IHBIC PAHOHBI.

CrepKHEBBIM JIEMEHTOM MPOrHO3HO-METaJIOreHUYeC-
KHX TOCTPOCHHUH OBUIO BBIJCIICHUE BYJIKAHO-ILTyTOHUYE-
CKHUX IT0SICOB 0a3aJbTOMJIHOTO M aHJIC3UTOMHOTO THIIOB,
B Mpefenax KOTOPBIX JIOKAINM3YeTCs MEAHO-Top(hupoBoe
opyaenenue. Cepuu COMMKEHHBIX B MPOCTPAHCTBE, CPaB-
HurenbHo Hebonbmmx BIIII, chopmupoBaBmmxcs B cxon-
HBIX IAJICOTEKTOHUYECKUX OOCTAaHOBKaxX BO BPEMEHHOM
HHTEpBaJe JCBOH—PaHHUH KapOOH, 00pa3yroT MeHO-TI0p-
(UpoBbIE METAJUIOTCHUYECKUE TPOBUHINHU — Tarmibcko-
Marnutoropckyto 1 Bocrouno-Ypanbeckyro (pucyHku 1
u 2). DTH nosica paccMaTpUBAIOTCS KaK 00JIacTH Pa3BUTHS
JBYX Ppa3IM4YHBIX PYIOHOCHBIX BYJIKaHO-ILTyTOHHYECKHUX
accormanuii (BITA) — 0Oa3anbTOMIHOW W aHIC3UTOUI-
HOHW, 00pa3yIoIMX COOTBETCTBYIOIIME HA3BaHHSM I10sica
[6]. TlepBas n3 HuUX oOpazoBaHa BYJIKAHUTaMH Oa3aybI-
anne310a3anbToBO  («IOPGHUPUTOBOW») M IITYyTOHHTA-
MH Ta00pO-AMOPHUT-TIIArHOTPaHUTOBOM (Qopmanmii. OHa
3aBepUIacT COOCTBEHHO ABICOCHHKIMHAIBHBIN pPEXUM
OCTPOBOYXKHBIX 0OCTAHOBOK M OTBEYAET ITO3IHUM CTaJH-
SIM 3aIIOJTHEHHSI PU(TOTEHHBIX 30H, MEPEKUBILINX OKEAHH-
yeckuil pesxum pa3zsutust. Marmarutsl BITA cnararor npo-
TSOKEHHBIC BYJKAHUUYECKUE TPAIbI, CXOAHBIC MO MO3ULHUU
U CTPOCHHUIO ¢ OapbepHBIMH 30HAMH OCTPOBHBIX IyT. AH-
Je3uTonaHas (aHIe3uT-IUOpUT-TrpaHoguopurosas) BITA
BXOIUT B cocTaB aHae3utounnsix BIIII, xoTtopele omHu
HCCIIEIOBATENN CUUTAIOT aKTUBU3ALMOHHBIMU CTPYKTypa-
MH, a JIpYrMe OTHOCST K KOJUIM3HMOHHOM cTaauu [6]. Dta
BITA dopmupyercst B HauaJlbHBIE ATAIBI Pa3BUTHSI OSICOB,
pacrnosarasch Ha KOMILIEKCaX OCHOBAaHUS Pa3HOTrO COCTaBa
u Bo3pacta. Aunesutouansle BIIII npocTpancTBEHHO U BO
BPEMEHH CONPSDKEHBI T10 JIaTepad C 30HaAMH COOCTBEHHO
9BrEOCHUHKIIMHAJIBHOTO BYJIKAHU3Ma, HEPEIKO pacronara-
SICh Ha «IIJIEYaX» COOTBETCTBYIOIIMX IPOTUOOB U B X OOp-
TOBBIX yacTsix [10].

Apeansl pa3BuTHUs py1oHOCHBIX BITA oTBeuarotT menHO-
noppuUpoBBIM MeTaJutoreHnYeckuM 3oHaM  (M3). ITlpu
9TOM HEPEAKO OHM PA3BUTHI B IpeAenax BCEro Mosica Win
Jlake SIBIIIIOTCSL €0 €IUHCTBEHHOM cocTaBisoumeid. B
9TOM citydae Besi Tepputopust BIIIT mpeacrasnsier co6oit

METaJIJIOTeHUYECKY0 30HY. B TO ke Bpemst AUCKPETHO pac-
MOJIOKEHHBIE B KOHTYpax MOACOB 30HbI MPOSABICHUS PYI0-
HocHOI1 BITA Takxe BBIAETAIOTCS KaKk METATIOT€HUYECKHE
30HBI.

Tarnnbcko-Maruuroropckas  MeaHo-nopguposas
NPpOBMHIMA, BKIoYaromas Heckonbko BIIII, oxBareiBa-
€T HJKHYIO 4acThb TarmibCko-MarHuToropckoi Mera3oHsl
Vpana c Ilpucakmapcko-Bo3znecenckon, 3anagno-Maruu-
Toropckoil, Boctouno-Marnuroropckoit u LleHTpanbHO-
MarauToropckoii  CTpyKTypHO-(OPMAMOHHBIMA 30HAMH
(C®3). 3nech pa3Bura cucreMa pu(TOreHHBIX MPOTrHOOB
C MposiBJICHUEM 0a3aJIbTOMHOTO MarMariu3Ma OKeaHH4uec-
KOTO ¥ OCTPOBOAY>KHOIO THIIOB B BO3PAaCTHOM HHTEpBaJe
O-S-D,. Mexty OTA€TbHBIMH IPOTHOaMHU 1 CONPOBOYK1a-
fommmu ux 6azansronaHsivu BITIT ycranoBnenst ¢par-
MEHTBI BBICTYIIOB PaHHEIAIC0301CKOro 1 0ojiee APeBHErO
¢dbynnamenTa [8]. basamprommneie mosica 3amamHo-Mar-
Huroropckoit  (HoBoanekceeBckuit, MWpeHIbIKCKHI) |
Bocrouno-Maruutoropekoit (I'ymbeiickuii, Bepxueypaib-
ckuit) CP3 otnenensl apyr ot apyra Llenrpamsro-Mar-
HHUTOTOPCKOM IUINTOM, I/ie B MHOW T€OTEKTOHMYECKOH 00-
CTaHOBKE, Ha OTHOCHTENILHO MOIHSATOM OJIOKE IPEBHEIO
¢ynnamenta cdopmuposa lleHTpansHO-Marnuroropc-
kuid BIIIT (cMm. puc. 2). B Hebonpmon Tarmmbckoit yactu
MIPOBHMHIIMN HAXOJSTCS IO’KHBIE OKOHYaHUs Haubosee paH-
nux (S,-D)) moscos — Mmennosckoro n TypbuHckoro, He
cofieprKallue 34eCh Ty TOHUTOB, IPOTYKTUBHBIX Ha MEIHO-
nopdupoBoe opyaeHeHne; Ooiee 3HAUUTEIbHYIO TePPUTO-
puto 3anuMaeT HoBoanekceeBckuil mosc.

Hoeoanexceesckuit BIIII (D,) Bbijiensercs B ceBEPHOM
obpamiiernu peBHero CricepTcko-MIbMeHOropeKkoro BbI-
cTyna ¢yHIaMEHTa U MMeeT npopoivkeHne Ha CpemHem
VYpane. OH mpeACTaBiICH BYJIKAHUTAMH 0a3ajbT-aH/e3H-
0azanbToBOM (KyHTypleBcKas cButa, D) u miyTonntamu
rab0po-JMOPUT-TIIAarHOrPAHUTOBOM  (HOBOAJIEKCEEBCKHUH
xommekc, D)) ¢opmanmii, o6pasyromux MOTEHIHATLHO
pynonocuyro BITA. C maccuBaMH HOBOAJIEKCEEBCKOTO
KOMILIEKCA CBSI3aHbl MECTOPOXKJCHHUS CKapHOBO-MarHeTH-
ToBoi (CHBEpcKoe), METHO-CKapHOBOW M MeqHO-TIopdu-
poBoit (I'ymermieBckoe) U 30JI0TO-CYITb()HUIHO-KBAPIICBOU
(KpeinaroBcko-Yecnokosckoe) Qopmanuii. [Ipucyrcreue
ME/IHO-CKapPHOBBIX MECTOPOXKICHHUH U MPOSBIEHUIL, a Tak-
JK€ IIUPOKOE PaCHpOCTPaHEHUE HHTPY3UBOB NMPOAYKTHB-
HOH rab0pO-ANOPHUT-TIIIArHOT PAHUTOBOH (hopMaIy 1o3Bo-
JISIET BBIAEIUTD 3A€Ch [ yMeuesckyo Memanio2eHu4eckyio
30HY, IEPCIIEKTHBHYIO Ha OOHApyXeHHE MEAHO-TIOp(hUpO-
BbIX 00bekTOB. Ha ['ymemieBckoM MeCTOpOXICHUH, II0-
MHUMO CKapHOBBIX MEIHO-MarHeTHUTOBBIX U MEIHBIX Py,
MIPE/ICTABISIIONIMX  CKAPHOBO-MEAHO-TIOP(UPOBBIH  THI,
BbIIeNeHHbIN M.OlHayu [14], npucyTcTBYeT MEJHO-TIOP-
¢upoBoe opyneHeHHe B anopurax BocToyHOro Maccusa.
Bce tunsl pya OTIMUarOTCs MOBBIIIEHHON 30J0TOHOCHOC-
ThI0, oOecreunBas MPOMBIIIJICHHbIC KOHLEHTPALMH 30J10-
Ta B KOpe BbIBETpUBaHHUs. [Ipennonaraercsa npogoKeHue
I'ymemesckoit M3 B ctpykTypsl Ilerpokamenckoit CO3 Ha
Cpeanem Ypaie.



Puc. 1. MetannoreHuyeckune nposuHLMmM KOXHOro Ypana ¢ ByIKaHO-NIYTOHUYECKMMU U NJYTOHUYECKMMU NOACaMuU:

1-2 — meTannoreHnYeckme NpoBMHUMKN: 1 — TarmnbcKo-MarHUToropckas ¢ npeobnagaHmem ocTPOBOAYKHbIX Komnaekcos, 2 — Boc-
TOYHO-YpanbCKas C KPYMHbIMM BbICTYMaMM CUaMYECcKoro GpyHAaMeHTa; ByIKaHO-MNYTOHUYeCKMe nosca: 3 — HoBoanekceesckuin (HA),
D,_,, 4—WpeHapikckuin (Up), D,, 5—ymbeiickuit (Tm), D, ., 6 — BepxHeypanbckuii (By), D,—C,, 7 — LleHTpanbHo-MarHutoropckuii (M),
C,, 8 — AnTbiHaiickuii (An), D, ., 9 — YBenbcko-EneHosckuin (YE), D,—C,, 10 — KaTeHuHckuin (K), D,—C,, 11 — BanepbaHosckuii (B), C,;
12 — BoCTOUHO-YpanbCKMid NIyTOHUYECKMi noAc (maccusbl rpaHntonaos C, v C,—P); 13 — meaHo-nopduposbie 06beKTbI: a — MecTo-
poxaeHua, 6 — pygonpossaeHus; 14 — rnybuHHbIe U KpynHble perMoHasnbHble Pa3nombl (a), B TOM YMc/e rpaHuLa megHo-nopoupo-
BbIX MPOBUHLMI (6)
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Hpenowvikexuin BIIIT (D-D.g,) B 3anagno-Marnuto-
ropckoii CD3 BeIpakeH CHUCTEMON MNPOTSHKEHHBIX TP
BYJIKAHMYECKHUX MOCTPOEK, KOTOpbIe Ha IOKHOM (hiaHre
pacriajialoTesi Ha OT/eJIbHbIE BYJIKAHHUECKHE COOPYKEHUS
1 apeaibl yIaJEHHBIX BYJIKAHOMUKTOBBIX (harmit. [Tosic cio-
JKEH BYJIKAaHUTaMU 0a3aJbT-aH/1e3n0a3aIbTOBOM (hopManuu
(npenpbikckas cuta, D ~D,e). UHTpy3HBHBIE KOMarMarsl
BYJIKAHHTOB CJIaraloT HEOOJbIINE IITOKOOOpa3HbIEe Tea 1
JaliKy, TPHHAUIeKAIINE CalaBaTCKOMY U KyparaHCKOMY
kommekcam  (D,e)) rabOpo-1MOpHT-TLIarHorpaHUTOBOM
¢dopmanuu. bazanpr-annesnbazansroBass U radOpo-auo-
puT-TIaruorpanurosast popmanun odpasytor BITA, npo-
JYKTHBHYIO Ha METHO-TTIOP(HUPOBBIE U 30JI0TO-CYIIb(HHIHO-
KBapLeBble pyas! (puc. 3).

Cesepo-Hpenovikckas meOHo-nopguposas. memaiioze-
HUYecKkasi 30Ha OXBATHIBACT CEBEPHBIN U 3anajHbIi (uaHrun
Wpennsikckoro nosica (puc. 4), rae B BBICTYIIAX pyHIaMEeHTa
Pa3BUTHI MHOTOYHCIICHHBIC MACCUBBI TUTyTOHUTOB PYIOHOC-
HOHW (opMaIy ¥ CKOHLIEHTPUPOBAHBI MaJIble MEIHO-TIOp-
¢upossie Mectopoxaenus (ITomsxosckoe, ynrypaii, Hy-
panmHckoe, CanaBarckoe, BoszHeceHckoe) M NpOSBICHUS
(Tpounkoe, HoBo-bepézoBckoe, Y3yHKyneBckoe U Ap.),
JIOKJIN30BaHHBIE B HI0- M HK30KOHTAKTOBBIX YaCTSIX LITO-
KOB U JaeK NOP(UPOBUIHBIX THOPUTOB, KBapIEBBIX IHO-
PHUTOB, ITHOPUT-TIOPGUPHUTOB cajlaBarckoro komruiekca. C
HMHTPY3UBAaMH ATOTO KOMILJIEKCA COTIPSHKEHBI TAKKE MEJIKUE
MECTOPOK/ICHHST 30J10TO-Cynb(huIHO-kBapueBoil (Kpachas
Xuia) u 3o50to-nopduposoii (Terenrnnckoe, Hammnckoe
n 1p.) ¢opmaruii. 30J0TOHOCHBIE CTPATOMJIHBIC 3aJICKH
psna mecropokaenuid (Kampimkanckoe, Manbiit Kapan)
MIPUYPOYCHBI K JIMTOJIOTO-CTPATHUIPapUIECKOMY YPOBHIO
HIDKHEH YacTh paspesa Oa3aibT-aHe3u0a3aibsToBoi (op-
Mamuu [7]. Kpome Toro, B 310if M3 yCTaHOBIEHBI KOM-
TuiekcHble pyaublie y3isl (KPY), orBeuaronme pymHO-Mar-
MmarmyeckuM cuctemam (PMC). Tak, Kpyrtoropekuii KPY,
00pa30BaHHbII BYJIIKAHUTAMH M IUTyTOHUTAMH PYAOHOCHOW
aHje3n0a3aIbT-aHae3uT-rabopo-auoprutoBoii BITA, Bkiro-
YaeT TATAHOMarHETUTOBYIO MUHEPAJIM3aIHIO B rab0poniax,
ckapHoBble MarneTntoBble (Kpyrmoropckoe mectopoxiie-
HHE) U CTPaTOMIHBIC MEIHO-KoOanbToBbIe (MeqHoropckoe
IPOSIBIICHHE) 3aJIe)KU B aHAe31n0a3anbrax — BO BHYTPEHHEH
3oHe PMC, a By/KaHOT€HHbIC U BYJIKAHOTCHHO-0CAJ0YHbIE
PYZIBI XKenesa, MeM U 30J10Ta (3010TopyaHble Tena Koiro-
IIMHCKOTO MECTOPOXKACHHS, IITOKBEPKOBBIE 30J0TO-TIOP-
¢upoBsle MecTopoxaeHus HuxomaeBckoe, Kormieesckoe,
Bacsaunackoe) — Bo BHemmHed. B menom Cesepo-Hpen-
JbIKcKast M3 paccmarpuBaeTcs B Ka4eCTBE MOTEHIMAIBHO
MIEePCIIEKTUBHOI Ha MeTHO-TIOp(QUpPOBOE M COMpPSHKEHHOE
30J10TO-CY/Ib(PHIHO-KBAPLIEBOE OPYCHEHHUE.

TI'ymébenckuit BIIIT (D, ;) o0benunseT ByIKaHMTHI Oa-
3aJIbT-an/1e310a3abToBON (rymbetickas ceuta, D,e-gv)),
BYJIKAHOT€HHO-TEPPUTCHHON  AIUT-PHOJALUTOBOM  (HO-
BOOypanHas Toymma, D,gv —D.fr|) popmarmii 1 miry TOHUTBI
KPacHUHCKOTO Trab0pOoANOpHUT-TPaHOIHOPUT-TPAaHUTOBOTO
kommekca (D, ). I'psna ByiKkaHUTOB C PEKMMH TelaMu
TUTyTOHUTOB, KaK 1 MpeHIbIKCKast, IPOTATMBACTCS B MEPH-

JMUOHAIBHOM HampasieHuu Ooinee yem Ha 300 kM B Boc-
touHo-Marnutoropckoit C®3. IlpucyrcrBue B BepxHel
YacTH pa3pe3a 3HAYMTEIFHOr0 00bEMa KHCIIBIX BYJIKaHU-
toB otianyaer ['ymbeiickuit BIIIT or Tnnmynbix 6asanbro-
WIHBIX 10sicoB (cM. puc. 3). Ha Boctounom ¢uanre I'ym-
Oelickoii ByJIKaHHUECKOH Tpsiyibl pazmenieHa KonanoBckas
BETBb T0sica, CHOPMUpPOBaHHAs B OOCTAHOBKE Jenpec-
CHOHHBIX CTPYKTYpP B XO/I¢ HaKOIUICHHSI BYJIKaHOTE€HHO-
0CaJIOUHBIX aMYPCKOH, CEIICHOAOIBCKON M KOMaJOBCKON
toimu (D, ,), koTopble 110 BO3pacTy, COCTaBy M METPOXHMH-
YEeCKMM XapaKTePHCTHKaM BYJIKAaHWUTOB OJNM3KM MOpOJaM
ryMOEHCKO# CBHUTHI. 311€Ch, B pa3pe3e KapOOHATHO-TEppH-
TeHHOH Oazanpr-aHe3nbda3anbroBol (hopManuy JOKaJU-
30BaHO AMYpPCKOE CTparu(OpMHOE IIMHKOBO-KOIYEIaHHOE
MECTOPOXKICHHE, a B BhILIEIEKAIIEH CyOLIeT0uHON KpeM-
HHUCTO-0a3aJIbT-aHIE3UTOBON — CTPATOMIHBIEC 30JI0TO-CYIIb-
(UIHO-KBapLIEBBIC TPOSIBIICHUSL.

[To BpeMeHN CTaHOBJIEHHS U COCTaBY ByJIKaHWTaM ['ym-
Oelickoro rosica OJIM3KH Ty TOHUTHI Ta00POAMOPHUT-TPaHO-
JIMOPUT-TPAHUTOBOH (hOPMAIMU B MaCCHBaX KPACHUHCKOTO
xommiekca (D, ;). Menkue Tena rpaHUTOR/I0B TIPOPBIBAIOT
BYJIKAaHUTBI OCHOBHOI BeTBH 'ymOeiickoro BIIII, a kpyn-
Hple — OaszanbromjHble Tommu Qynmamenta (D, ,) B ero
IOKHOU TepUBYJIKaHUYECKOH 30He. K HUM mpuypodeHs
HeOoJbIINe MEIHO-IOPGHUPOBBIC MPOSBICHU: Maipl-
rycaiickoe — B rpaHoauoputax KoreHcalickoro mMaccusa,
Jlxaunran — B OJTHOMMEHHOM MHTPY3UBE KBapIEBBIX JHO-
putoB. Beinenennas sneck Jlombaposcko-Awedymarcras
MEOHO-NOPPUPOBas Memanio2eHuyeckas 30Ha NPecTaB-
JsieT co00M KPYIHBIN BBICTYT (DyHAaMEHTa C HHTPY3UBAMHU
PYAOHOCHBIX (popMaruii Ha FXHBIX (utanrax ['ymbeiickoro
u cocennero IentpanbHo-Marnutoropekoro (C,) moscos
(cMm. puc. 4).

B T'ymbGeiickom BIIII u3BecTHBI M OTpabaThIBAINCH
MHOTOUHUCJIEHHBIE MaJIble MITOKBEPKOBBIE MECTOPOXKACHUS
30J10TO-CyIb(GUIHO-KBapueBol  (AnteiH, JlKyrodapos-
CKHU MPHUHCK U Jp.) u 3010To-KBapueBor (IlladukoBckuit
npuuck, Po3a n 1p.) hopmanumii B BylikaHUTaX TOH ke Mpo-
nqykruBHOH BITA. OtnuunrtensHOM 4epToil MeTamIOreHun
9TOTO TI0sica SIBISIETCSl MPUCYTCTBUE CPEAHUX M MalIbIX
MECTOPOXKICHUH 30JI0TO-CEpeOpSTHOI  ayIIsip-BTOPHYHO-
KBapuuToBoi Gopmanun (3ananusiii 1 FOxHbI Kypocan,
[TpomesxyTounoe, Kpacuuckoe), Takxke JT0KaIN30BaHHbIX B
BYJIKaHHUTax 0a3ajbT-aH/1e3u0a3aIbTOBOM opmanuy BOJIU-
31 MAacCHBOB KPAaCHHUHCKOro Komiuiekca. He uckiroueHo,
YTO HEKOTOPBIE M3 30JI0TOPYIHBIX M 30J0TO-CEPEOPSHBIX
MECTOPOXKICHUH M IPOSIBICHUH NPUYPOUYCHBI K mepude-
pHYECKMM 30HaM MenHo-oppupoBeix PMC, uto panee
HE YYHUTBIBAIOCH IPH ITIOCTAHOBKE JETAIBHBIX TOMCKOBBIX
padoT Ha ATHX 00BEKTaX.

Bepxneypanvckuin  BIIII (D,—C)) mnpocnexupaercs
B BHUJIC HECKOJIbKMUX MarMaTn4ecKuX apeasioB B 00JacTH
cowrteHeHuss Bocrouno- u IleHTpansHO-Marautoropckoi
C®3. OmnuuuTenbHON 4epToil sBIsSETCS ydacTHE B €ro
ctpoennu AByx BITA: panneit HopManbHOIIEI04HOM (abs-
30BCKOH) W TIO3/1HEH CyOIIeIouHOl (BepXHEypallbCKOMH).



Puc. 3. dopmaLMOHHO-MeTanNoreHM4Yeckue paabl BY/IKAHO-NNYTOHUYECKMX NOACOB TarnabcKo-IMarHMToropckoi NpoBUHLMMK:

1-10 — By/nKaHoreHHble dpopmaumn BMM*: 1 — BbICOKOTUTAHUCTLIX BasanbTos, 2 — 6asanbT-aHAe3nbasanbToBasn, 6asansrosas: a —
BY/IKQHOTeHHas, 6 — By/IKaHOreHHo-KapboHaTHO-TeppureHHas, 3 — 6asanbr-aHae3nbasanbr-aHAe3nToBan (4auunToBan), aHAe3MToBanA:
a — By/NIKaHOreHHasA, 6 — By/NIKAHOTEHHO-TeppureHHas, 4 — 6asanbT-aHae3nbaszanbT-gaunT-puopaumMTosasn, 6asansr-aHae3vnbasanst-
puonutoBasn, 5 — AAUWUT-PUOLALMTOBAA BY/NIKAHOTEHHO-TEPPUTEHHasn, 6 — cybuwenoyHana HasanbT-aHae3nbasanbT-aHa4e3nT-4aunT-
puonutosas, abcapoKUT-LLIOWOHUTOBasA, 7 — cyblienoyHan 6asanbr-aHae3nbasanbrT-aHae3nToBasn, 6asanbT-aHae3nTosas, 6asanbr-
aHAe3nT-0aLMToBanA: 0 — BY/IKaHOreHHas, 6 — By/IKaHOreHHO-TeppureHHas, 8 — cybuienovHan 6asansT-puonntosas, 9 — cybLienoyHan
6a3anbT-aHae3nbasansT-puonntosas, 10 — cybwenoyHan aHaesuT-gauuTosan; 11-14 — naytoHoreHHble dopmaummn BMM: 11 — rab-
6po-AMOPUT-(TOHANUT)-NNArMOrpaHNTOBas cepua (a), B Tom uncne rabbpo-amMoputosas, AMOPUTOBAA, AUOPUT-NNATMOrPaHUTOBAA
1 rabbpo-nnarnorpaHogMopuT-agamennnTosas dopmaumm (6), NPOAYKTUBHbIE HA MeAHO-NMOPOUPOBOE U COMPANKEHHOE OpyaeHe-
Hue, 12 — rabbpo-TOHANUT-TPAHOANOPUT-TPAHUTOBAA cepuA (a), B TOM YUCAe AUOPUT-TPAHOAMOPUT-NIArMOrpaHnToBas, rabbpo-rpa-
HoauopuToBas, cybuenoyHana rabbpoanopuUT-rpaHOAMOPUT-TPaHUTOBasAs dopmauun (6), NPOAYKTUBHbIE HAa MeaHO-nopduposoe
N CONpPAMKEHHOE opyaeHeHue, U rabbpo-rpaHoaMopPUT (TOHANWT)-NAarnorpaHuT-agamennutTosas dopmauma (8), NPOAYKTMBHAA Ha
30/10TO-CyNbOUAHO-KBAPLLEBOE M 30/10TO-NOpdUpoBoe opyaeHeHue, 13 — MOHLOHUTOUAHbIE GOpMaLMKN: @ — MOHLOrab6po-MoHL0-
ANOPUTOBAA, MOHLOAMOPUT-TPAHOCUEHUT-EMKOrPAHUTOBAA, TPAHOCUEHUT-TPAHUTOBasA U 6 — rabbpoanopPUT-MOHLOHUT-CUEHUTO-
Bas, NPOAYKTMBHAA Ha MeAHO-NOpPdUPOBOE opyaeHeHMe, 14 — popmauun rpaHUT-N1ENKOrPAHUTOBOM Cepum (CZ—P) HepacyNeHEHHbIE;
15-17 — ocapouyHble dopmaumm: 15 — KapboHaTHbIe U TeppUreHHo-KapboHaTHble, 16 — TeppureHHole, 17 — (ByNKaHOreHHO)-Kapbo-
HaTHO-TeppureHHble; 18—20 — mecTopoXKAeHUA n nposasaeHus BMM: 18 — meaHo-TUTaHOMarHeTUToBble, 19 — 3010TO-cepebpsHble,
20 — UMHKOBOKONYeaHHbIE U CBMHLIOBO-LMHKOBbIE CTpaTonAHble; 21 — nepepbiBbl B OCAAKOHAKOMIEHUN U MAarmaTU3me; CM. YC/10B.
0603H. K puCyHKam 1 1 2; *ByNIKaHO-NAYTOHUYECKME accoumaummn n GopmaLmMm, NPOAYKTUBHbIE HA MeAHO-NOPGUPOBbIE U CONPAKEH-
Hble pyAbl, Ha KOJIOHKaX BblAeNeHbl LiBETOM

s abnasosckort BIIA (D,) mokasana KoMarMaTuIHOCTh
BYJIKAHMTOB 0azaibT-aH/e3u0a3anbToBoi  (opMannuu B
00bEMe abISI30BCKOM (BOPOHMHCKOM) TOJIIM M TUTyTOHH-
TOB TIOTOPEJIbCKOr0 radOpo-(AMOPUTOBOrO) KOMILIEKCA.
Bepxneypanbsckas BIIA (D, fim—C)), cnenyromas 3a abs-
30BCKOH, 0Opa3oBaHa TpaxuOa3ajbT-TpaxuaHe3nda3ab-

TOBOK (HOBOMBaHOBCKas W Oyrojekckas CBHTBI, D.fin),
TpaxMaHAE3UT-TPaXUNAUTOBON  (LIyMWIMHCKas  CBH-
ta, D fm-Ct), rabOpoaropuT-MOHIOHUT-CHEHHTOBAOH
(BepXHEYpaJIbCKUH KOMIUIEKC) M TPaHOCHEHHUT-TPAHUTO-
BOIi (CceBepoKacceNbCKHii KoMIuleke) popmanusmu. Pyno-
HOCHBIH BepXHEypanbckuii xommuekc (D) mpencrapien



Puc. 4. MegHo-nopdupoBble MeTanioreHuYecKue 30Hbl U pygHble paiioHbl KOXKHoro Ypana:

1 — meTannoreHM4yecKme 30Hbl U X Homepa: 1 — YBenbckad, 2 — TapyTuHcKo-HoBoHWKoNaeBcKasA, 3 — EneHoBcko-CrHellxaHcKas,
4 — [ymeweBsckas, 5 — CeBepo-UpeHapiKkcKasn, 6 — Jombaposcko-AwebyTakckan, 7 — BepxHeypanbckas, 8 — AnanaeBcKko-TeueHcKas,
9 — TaxTanbimcKko-Kpaumnkosckasn, 10 — KpacHokameHckas, 11 — MegHoropckas; 2 — U3BeCTHble U NOTeHUMaAbHble PyAHble painoHbl 1
Mx Homepa (4ncna B KBagpaTukax): 1 — BUpruabANHCKO-TOMUHCKUI, 2 — TapyTUHCKUI, 3 — HOBOHMKONaeBCKUI, 4 — ENeHOBCKUMA, 5 —
3eneHoponbckuii, 6 — Kocobpoackuit, 7 — CanasaTckuin, 8 — BosHeceHcKui, 9 — Y3yHkynesckuit, 10 — Kpyrnoropckuia, 11 —XabapHuHc-

Kui, 12 — BepxHeypanbckuit, 13 — Kycemckuit, 14 — AHcyknainckuid, 15 — [dxaunraHckuid, 16 — TenTApruHCcKuin, 17 — TaxTanbIMCKUiA;
CM. YCN0B. 0603H. K pycyHKamu 1-3



KBapLEBBIMM MOHLIOHUTAMH, MOHLIOJMOPUTAMH, KBaplie-
BBIMH MOHIIOZMOPUTAMHU, YMEPEHHO IEJIOYHBIMU OJIMBHU-
HOBBIMH rab0po ¥ J1elikorabopo, CHEHUTaMH U KBAPLIEBBIMHU
cueHutamu. Pacnonoxennast Boctrounee Hebombmas Kpac-
HOKaMeHcKas BeTBb Bepxueypanbsckoro BIIII cocroutr u3
00pa3oBaHMil CyOIEeNIOUHON 0a3abT-aH/Ie3UT-1AlUT-PHO-
JIUTOBOM (hopManmy (IIEITyANBOTOPCKast U KpaCHOKaMEH-
ckast Toym, D) 1 kpacHoKaMeHCKOro rabopo-CHEHHTOBO-
ro Komruiekca, oopasyromux BIIA (D,).

B npenenax oCHOBHOH BeTBH I0sica OKOHTypeHa cyO-
MEpUANOHANIBHASL Bepxueypanvckas MmeoHO-nop@huposast
Memannozenudeckas 30Hd, OXBaTbIBAIOINAsl JBa OTHOCHU-
TEJILHO MOAHATHIX OJloka QyHIaMeHTa, BMEUIAIOMINX Mac-
CHBBI PY/JIOHOCHBIX IUTyTOHUTOB (cM. puc. 4). B ceBepHOM
0JI0Ke OCHOBHBIM DYIHBIM OOBEKTOM sBIsIeTCSI Bepxhe-
YpaJIbCKOE MOJINOEH-MEIHO-TTIOP(GHUPOBOE  TIPOSIBIICHHE,
MIPUYPOUCHHOE K 3alaJHOM 4acTU OJHOUMEHHOIO UHTPY-
3uBa Trab0pOANOPHUT-MOHLOHUT-CUEHUTOBOW (OpMannu.
B 3ToM MaccuBe H3BECTHBI TaKXKe IPOSBIECHUS CKapHO-
BO-MarHeTUTOBOM MUHEPAIM3ALNH, & B IOPOJax ero pambl
— 30510TO-KBapeBoe (BepxHeypanbckoe MecTopokaeHuE)
U 30JI0TO-TIOJHUCYIB(MHUIHOE OPYACHEHUS! BO BTOPUYHBIX
KBapLUTax. 30J0TO-CYJIb(HIHO-KBAPLEBBIC ITPOSBICHUS
MIPUCYTCTBYIOT TaKXK€ B 9K30-, SHIOKOHTAKTOBOM 30HE Ce-
BEPOKACCENIbCKOI0 IPAHOCUEHUT-TPAHUTHOIO UHTPY3HBA.
3010TOpYyAHBIE MOJSI OTMEUYEHBI KOMILJIEKCHBIMHM JIUTOXH-
MuueckuMmu opeonamu Ag, Au, Cu u Mo, 4To MOXeET CIty-
JKHUTh IPU3HAKOM MX MPUHAICKHOCTH K IEpH()EpUIECKUM
yacTsiM MestHO-Top¢upoBoid PMC 1 cBuaeTenscTBOBATh 0
MIEPCIIEKTHBAX BBISBJICHUS MPOMBIIUICHHBIX MEIHO-TIOp-
($UPOBBIX pya HA MIYOOKMX FOPHU30HTaX M (uIaHrax 30I10-
TOPYAHBIX 00BEKTOB. TakuM 00pa3om, MEeTaJUIOTeHNYECKast
xapakTepuctuka Bepxueypansckoro BIIIT ompenenser-
ca Bepxneypanbckoii BITA (D,~C,), npomykruBHOH Ha
MEITHO-TIOP(HUPOBBIC U CONPSHKEHHBIC 30JI0TO-CYIIB(MHIHO-
KBapILEBBIC PYyAbI, IPOSBICHUS KOTOPBIX CKOHLIEHTPUPOBA-
Hbl B BepxHeypanbckoit M3, nepcrieKTUBHOM Ha BBIBIIE-
HUE METHO-TTOPPHUPOBBIX MECTOPOIKIACHHH.

Henmpanvno-Maznumozopckuie BITIT (C)) pacno-
Jo)keH B ogHouMEHHOM C®D3, KoTOpas MmpencTaBisieT co-
00¥1 KpyITHBII OJIOK JOKEMOPHHCKUX CHATMYECKHX HOPO/I,
pasgensBui 3amagHo- U BocTouHo-Marnuroropckuii
KOJTUEJAaHOHOCHBIE I0sICA U MEPEKPBIThIH KaMEHHOYTOJb-
HBIMU OTJIOKEHHUSMH MOIIHOCTBIO 710 5 KM [5]. Psagom uc-
cienosareneii [13 u ap.] marmarndeckue oopasosanus C,
Hentpansno-Maruutoropckoro BIIIT paccmarpuBarorcs
KakK IPOJYKThl TEKTOHOMAarMaTH4eCKOH aKTHBU3alUH, B
X0Jle KOTOpOH ByJKaHM3M KOHTpoOJIMpoBayics MarHuro-
ropcko-bornanoBckuM rpaOeHOM, a IUTYTOHU3M PacIpo-
cTpaHsuics Ha Oonee oOmmpHbIe iomanu. [losic obpazo-
BaH TPEMsl BYJIKaHO-TUTyTOHHYECKUMHU accormanusamu C,:
0epE30BCKOM, IPEXOBCKOW (MAarHUTOrOpCcKasi Cepusi) U I10-
nonkor (cm. puc. 3). Pannss 6epé3zobckas BITA Briroua-
eT OepE30BCKMI BYIKaHMYECKHH KOMITIEKC (OHOMMEHHAs
cBHUTa) U OOJBLION 00BEM IUTyTOHHTOB KyHOACOBCKOTO M
MOCOBCKOT'O KOMIUIEKCOB. ByIKaHUTBI BMECTE C KCTPY3HB-

HBIMH 1 CyOBYJIKAaHUYECKUMH 00pPa30BaHUSIMU COCTABIISIOT
Tpaxuba3aabT-TpaxuaH1e3u0a3anbT-puoNINTOBYI0 (hopma-
0. B oTHOcHTENBbHO MOAHATHIX OioKax (yHIaMeHTa
CYIIECTBEHHYIO POJIb IPUOOPETAIOT IITy TOHUTHI KyHOacoB-
CKOTo rab0po-rpaHOIMOPUTOBOTO M MOCOBCKOTO MOHIIO-
HUT-FPAaHOCUEHUT-TPAaHUTOBOTO KOMILIEKCOB. ['pexoBckas
BIIA (C,v) npencrapiena oMHOMMEHHBIM BYJIKAHHYECKAM
TpaxuOa3aabT-TPaXUPHOIUTOBEIM U OOTTaHOBCKUM (MOH-
110) Ta00PO-MOHIIOTMOPUTOBBIM KOMILJICKCAMHU.

VY3kne TporoobpasHble MPOrndbl Ha BOCTOYHOM (piraH-
re mosica, TPAacCCHPYIONIME 30HbI IIIYOWHHBIX DPa3OMOB,
BBIIENAIOTCA B KadecTBe ero Ilononkoil Bersu. [lononkas
BIIA, cunxponHass marmaruram OepE&30BCKOM M I'pEXOB-
ckoit BITA, obpa3oBaHa ByJIKaHOI€HHO-TEPPUTCHHON Cy0-
IIEJIOYHOM 0a3aIbT-PHOIMTOBOM cepueil popmannii (kapa-
ranckas, C -V, mononxas, C vV u xkamenckas, C V, TOJIIIH).
B ropusoHTax ymiepomMcTo-TeppUreHHO-KapOOHATHBIX
OTJIIOKEHUH KAMEHCKOM TONIY JIOKAJIU30BaHbl CTpPaTH-
(hopMHBIE 30110TO-CYIb(UAHO-KBApIEBBIE 3anexku Knpos-
cko-KBapkeHCKoro 3osoropynHoro paiiona. Komarmaruu-
HBIC TUTYTOHHUTBI rad0pO-IIIarnorpaHUT-rPaHOCHEHUTOBOM
(hopMaruu ciararoT Tena MeTpoIaBIOBCKOr0 KOMILIEKCA.

Hentpansno-Maruutoropckuii BIIII u3Becren csou-
MU KPYHHBIMH KEIE30PYIHBIMH MECTOPOXKJIEHUSIMU. B
KauecTBE TPOAYKTUBHBIX BBICTYNAIOT IUIYyTOHUTHI Oepé-
30Bckoii BITA: Oorarble THTaHOMarHeTUTOBBIC PYABI JIO-
KaJIM30BaHbl B rabOponiax Kyil0acoBCKOro KOMILIEKCA, a
OCHOBHOW 00BEM CKapHOBO-MAarHETHTOBBIX Py, ACCOIMH-
PYIOIIUX C TPAaHUTOWIAMH, — B U3BECTHSIKAX CBHUTHI TOPHI
MarHuTHO B OCHOBaHUU BYJIKaHOTEHHOTO paspesa. C rpa-
HUTOMIaMu Oepé3oBckoil BITA compsiKeHBI 1 METHO-TIOP-
¢uposbie mposiBieHnsi. OHM TPUYPOUCHBI K KPYHHOMY
BBICTYIy (yHJaMEHTa B I0)KHOW TIEPHUBYIIKAHUYECKON 30HE
mosica W BXOIAT B cocTaB /Jombapoecko-Auebymarckoii
MeOHO-nopguposoit M3, OXBaTHIBAIOIICH TaKXKe FOXKHBIN
¢manr 'ymbGeiickoro BIIIT (cm. puc. 4). B cBssu ¢ mac-
CHBaMH Kyi0acOBCKOIO M MOCOBCKOTO KOMILIEKCOB 3/1€Ch
u3BecTHbl Kycemckoe, Ancykmnaii u Cesepo-Kapaycckoe
MeJHO-TTOppHUPOBbIE NposiBiIeHHUs. Haunbonee 3HauMTENB-
Hoe Kycemckoe MposiBI€HHE acCOLMHUPYET C CEBEPHBIMU
anopuzamu  [IIMIMKTHHCKOTO MaccuBa KyHOacOBCKOTO
KoMIuIekca. B mopogax paMbl MHTpPY3HBa MPUCYTCTBYIOT
MOJINO/ICH-MEIHO-MarHETUTOBBIE CKapHBI M MEJIKHE 30J10-
Topyausle Mectopokaenust (Kycemckoe, IInmikruackoe)
n mnposisinenusi. [IpucyrcrBue MonmnbaeH-menHo-nophu-
POBBIX M COIpPSHKEHHBIX CKapHOBBIX (MOJIMOAEH-MEIHO-
MarHeTUTOBBIX) M 30JI0TO-KBAPLEBBIX NPOSIBICHUH, CKOH-
LEHTPHUPOBAHHBIX BMECTE C MHTPY3MBAMH MPOAYKTHBHBIX
dhopmarnmii 'ymbetickoro u LleHTpanbHO-MarHuToropcko-
IO TOSICOB B KPYITHOM OJIOKE MX (DyHIaMEHTa, TO3BOJISIET
paccmarpuBarh [lombapoBcko-AmiedyTakckyro M3 B kaue-
CTBE MOTEHLUHUAIBHO MEPCIEKTUBHON Ha MPOMBIIUIEHHOE
MEeJTHO-TTOP(GHUPOBOE OpYyACHEHHE.

BocTouno-Ypaibckas MenHo-nopgupoBas NpoBHH-
nus. OTa MPOBHHIMS OXBaThIBaeT BocTouHo-Ypaibckoe
HMOJHSTHE, COCTOSIIEE U3 HECKOJIIBKUX KPYIHBIX BBICTYIIOB



apXxefcKuX, MpOTEepO30MCKNX, BEHJICKHX MeTamopguuec-
KHX ¥ MeTaMOpP(U30BaHHBIX MOPOJ U OTHOCHUTEIBHO OIy-
IIEHHBIX OJIOKOB MEXIY HHUMH, CIOKCHHBIX BYJIKaHOTCH-
HBIMH M BYJIKaHOTE€HHO-OCA04HBIMU Tojmamu (€,-D ).
Te u gpyrue 4acTHYHO NEPEKPBITH TEPPUTEHHO-KapOOHaT-
HBIMHA OTJIOKEHUAMH (C,) ¥ PBIXJIBIM Me30-KalHHO30HCKHM
yexsoM. CrienuduiyeckuMu 3JIeMEHTaMH CTPOCHUS TIOJI-
HATHSL SIBISIIOTCS PU(QTOreHHbIE TI'paOCH-CHHKIMHAIBHBIC
CTPYKTYpPbI CyOMEpHUANOHAIBHOTO MPOCTHPAHUS, BBINOJ-
HEHHBIE CYHMIECTBEHHO Oa3anbTomaHbIMK Tojmamu (D, )
U BYJIKAaHOT€HHO-TEPPUTCHHBIMH, TEPPHUI€HHO-KapOOHaT-
HbIMU K KapOonaTHbIMH moponamu (C, ). IIpuboprossie
YacTH 3TUX CTPYKTYp HEpEAKO BMELIAIoT Teyia rabopo-
runep6a3nToB. LleHTpanbHyI0 4acTh MOAHSATHS PAacCeKaeT
Komeiickast moBHast 30Ha CEBEpPO-BOCTOYHONW OPHEHTHPOB-
KM, KOHTPOJIMPYIOLIast MOJIOKEHUE psijia rpaOeH-CHHKITIHA-
neii ¥ TpracoBoro YensiOnHcKoro rpabena.

IpoBunnms 00beauHSICT HeckonbKo BIIIT — AnteiHaii-
ckuit (D, ), VBenbcko-Enenoscknit, Karenunckuit (D,—C))
(cM. pucynku 1 u 2). INosica mpuypoueHsl K pu(TOreHHbIM
rpabeH-CUHKIMHAIBHBIM CTPYKTypaM, MPU 3TOM BYIJIKaHO-
TeHHO-TEPPUICHHBIC OTJIOXKEHUSI Pa3BUBAIOTCS IPEUMY-
IIIECTBEHHO B CaMHUX NPOrHdax, a BYJIKAHOT€HHBIC U ILIy-
TOHOTEHHBIC — Ha MX «IUIeYax» U BBIKIMHKAX, 00bEANHSI
OT/IeJIbHBIE TPa0CH-CUHKIIMHAIN B €AMHbIC Tosica. Takum
oOpazom, cucremMa pUQTOTCHHBIX IMPOTHOOB ONpeess-
eT o0sacTh pa3BUTHSI U KOH(QHUIYPALMIO MOSICOB, KOTOPbIE
BKJIIOYAIOT HE TOJIBKO MEIHO-TIOP(GUPOBLIE IMPOSIBICHUS,
HO M MECTOpPOXJICHHUS, HanboJiee 3HAYNTEIbHBIMU U3 KO-
TOpPBIX sABIsAIOTCST MuxeeBckoe n TomnHckoe. B cMexKHBIX
(c BocTOKa) CTpyKTypax 3aypaibs pa3MelIeHbl HeOObIIHe
no momanu pparmentsl Banepbanosckoro BIIIT (C)), a
Ha 3anaJHoM (JaHre IPOBHUHIMHU — KPYIHBIC MHTPY3HBEI
Bocrouno-VYpanbsckoro (taxxke C,) TpaHHTOMIHOTO TOSCA.
Crpoenue nosicoB Boctouno-Ypanbckoil IpOBUHIUY OTpa-
JKEHO Ha puc. 5.

Anmuinaiickuii BITII (D, ) Bbinensercs B AjnanaeBcKo-
AnamoBckoit C®D3, rre nmpoTIruBaercs B CeBep-CEBEPO-
BOCTOYHOM HaIIPaBJICHUH, INPOIODKASICH B CTPYKTYpax
Cpennero Ypana. B ero cocrase Boiensitorcs e BITA —
KacapruHcKo-TenTsaprunckas (D,) W HaabIpOBOMOCTOBC-
kast (D, ). Ilepsas u3 HuX oOpa3oBaHa ByJIKaHUTaMH Oa-
3aJIbT-aH/1e310a3aIbTOBOM popmary (MaMHUHCKas TOJIILIA,
D,), He6GoNMbIIMMH MHTPY3UBaMH Tab0pO-AMOPHUT-TIATHO-
I'PaHUTOBBIX KAaCAPTMHCKO-TENTSPTUHCKOTO M OakIIaHOB-
ckoro (D,), a Takxe maccuBamu ajTeiHakickoro (D,) rab-
OpO-IHOPUT-TPAHOJHUOPUTOBOTO KOMILICKCOB (CM. puUC. 5).
HanpipoBomocToBeckyto BITA o0pasyror BynkaHHTH Oa-
3aibT-anjie3nbasansToBod  popmanmu (D, ), a Takxke
MacCUBBl 4E€PKACOBCKOTO THOPUTOBOIO M HaJIBIPOBOMOC-
TOBCKOTO MOHIIOHUTOHMJHOTO Tab0po-AnOpHUT-TPaHOIHO-
PHUTOBOTO KOMILIECKCOB.

B 3ananHoit wactu nosica BuaensieTcs Ananaescko-Te-
YeHCKAas MeOHO-NopPuposas Memanlo2eHuuecKkdas 30Ha
(cm. puc. 4), xotopas ¢ yuérom nanubix A.M.I'pabexesa
¢ coaBropamy [3] MOXeT OBITH IPOJOJDKEHA Jlajiee Ha ce-

Bep, B CTpyKTypsl Cpenanero Ypana. OCHOBY Ul OKOHTY-
puBaHUS M3 COCTaBISIIOT apeaybl Pa3BUTHS IUTyTOHUTOB
ANTBIHAWCKOTO TOsSiCa, ¢ KOTOPBIMU IPOCTPAHCTBEHHO U
BO BPEMEHHU CBS3aHBI MEAHO-NIOP(UPOBHIE MPOSBICHUS, a
TaKk)Ke CONpPSLKEHHBIE CKAPHOBBIE MEIHO-MarHETUTOBBIE U
MarHeTUTOBBIE MECTOPOXKICHHUS U IPOsiBIeHUs. B mopoxax
0azanbT-aH/e3u0a3anbTOBOM (opMalil M3BECTHO 30J10-
TO-KBapIl-CyJIb(QUIHOE OPYICHCHHE.

C HHTpy3MBaMHU KacCaprUHCKO-TENTSIPIHHCKOTO KOM-
IUIeKCa accOLMMpYIOT MenHonopdupossie (Tenrsprun-
ckoe, TeMpsiKOBCKOE) TpOSIBJICHUS, a TaKkKe pa3padarsbl-
BaBIIIMECS paHee 3bIPAHKYIbckoe U KynbMsAKOBCKOE Maible
MECTOPOXKIEHHSI CKapHOBBIX MEIHO-MarHETUTOBBIX PYI.
AHanornyHble NPOSBICHUS PUYPOYEHBI K MaccHUBaM all-
TBIHAWCKOTO KOMILIEKCa, IPHUYEM MeTHO-TIop(upoBoe opy-
JICHEHUE PACIPOCTPAHEHO B CEBEPHOM IpoJoIKeHun M3 B
AptémonckoM, benosépckom u AnteiHaiickom maccuBax. C
UHTPY3UBaMH HaJIbIPOBOMOCTOBCKOIO KOMIUIEKCA CBSI3aHO
TeueHCKkOe CKapHOBO-MarHETUTOBOE MECTOPOXKIEHHE, a B
[TopoxoBckoM OJIOKE M3BECTHBI CYyNb(GHIHBIC TPOSIBICHUS
C PYZHO-METacOMaTHYECKOI 30HAJIbHOCTBIO, OJIM3KON Mef-
Ho-niopdupoBeiM PMC. C yuérom TOro, 4yro B AJanaes-
cko-TeueHnckoit M3 mpUCYTCTBYIOT MaCCHUBBI TPEX PYIOHOC-
HBIX UHTPY3UBHBIX KOMIUIEKCOB, C KOTOPBIMH ACCOLUUPYIOT
MeJIHO-NOP(UPOBEIE M CKAPHOBBIE MEIHO-MarHETUTOBBIC
MPOSIBIICHUS, OHA OTHOCUTCS K YHMCIY MOTEHIMAIbHO Iep-
CIEKTHBHBIX Ha OOHapy>KCHHE MEIHO-TIOPPHUPOBBIX Me-
CTOPOXKACHHH, MPENCTaBIIssT CO00H 10KHOE NPOIOIKEHUE
AunanaeBcko-CyX0JI0XKCKOH MeTHO-TTOp(UPOBOIi 30HBI, BbI-
nenennoit Ha Cpennem Ypaie [12].

Yeenvcko-Enenosckuii BITII (D,~C)) — nauGonee
KPYIIHBII B PETHOHE, C MECTOPOXKICHUSAMU U MPOSIBICHUS-
MH METHO-ITOP(GHUPOBOTO THIA — PACHOIOKEH B AJlaraes-
cko-Anamosckoir CO3 BocTouHO-YpaslbCKOro MOJHSATHS,
I7€ NPOTSATUBACTCS B CEBEP-CEBEPO-BOCTOUHOM HalpaB-
nenuu Baoib Koneickolt moBHOM 30HbI Ha 700 KM, uepe3
Bcto Teppuroputo KOxHoro Ypana, uMest pogomKkeHHe Kak
B CCBEPHOM, TaK M B I0)KHOM HalpaBleHusX (cM. puc. 1).
OCHOBaHHEM I105ICa CITy’KaT OJIOKH TIOPOJ] Pa3HOTO COCTaBa
u Bo3pacTa. B ero crpoennun ydactByeT Heckonbko BITA,
CMEHSIOIIUX JIPYT Jpyra BO BpeMEHH (BBEPX I10 paspesy) u
IO JIaTepaIy ¥ OTBEYAIOIIUX TPEM ATAIlaM €ro CTAHOBJICHUSI:
D3 JpKaObIracaickas, D3—Cl Oepe3HIKOBCKas, C1 TastHAUH-
ckast 1 OexieHuneBckas. [lo mpoctupanuio xapakrep reo-
CTPYKTYp, cocTaBiOIUX YBenbcko-Enenosckuii BIIII,
CYLIECTBEHHO MeHseTcs. B 10)kHOM 3BeHE OH IPEeACTaBIeH
cucremoii rpaben-cunkinHanei (EnenoBcko-Kymakckas u
JIp.), Pa3AeaEHHBIX BEICTYNaMU (yHIaMEHTa, B CPEIHEM —
ApIpnHCKO-bpetMHCKUM IporuOoM NpOTSHKEHHOCTHIO
180 kM, B CEBEpHOM 3BEHE — OT/EIBbHBIMU apeajaMu ByIl-
KaHUTOB U IUTyTOHUTOB B BBICTYMAX JONO3IHEIEBOHCKOTO
OoCHOBaHMs. B TOM e HampaBJIeHUH B pa3zpese rnosca doiee
pannue BITA HapammBaroTcs 1 4acTHYHO 3aMeNIaloTcs 00-
Jiee MO3IHUMH.

dopMaMOHHO-METANIOTEHHYECKHI Pl 1mosica  (CM.
puc. 5) oTkpbIBaeT Jpkadbiracaickas BIIA (D,), nposinennas



Puc. 5. PopmaLMOHHO-MeTanN0reHMYecKue pAabl BYIKQHO-MIYTOHUYECKMX NOACOB BOCTOUHO-YPanbCKoli MPOBUHLMMK:

CM. ycoB. 0603H. K puc. 3

B OCHOBHOM B IOJKHOM 3BeHE Hosica. BE€ BynkaHoreHsas
YacTh MPEACTaBIICHA IIOPOAAMHU HOPMAJIBHON | CyOIIeou-
HOM OasanbT-aHe3n0asanbT-anae3uToBoi Gopmannu (D,)
OCTPOBOJY’KHOTO TUIA, MOTYYHUBIICH pa3BUTHE I0XKHEE, HA
tepputopun Kazaxcrana. Ilmyrorutsl (D fi—fin,) Bo3pact-
HOTO MHTEpPBaJIa pa3MEILCHbI B BEICTYNax (hyHAaMeHTa, Oc-
JIOKHSIIOIMX U orpaHnumBaronmx Enenoscko-Kymakcknit
rpaleH, Iie peCTaBICHbl 3HAYNTEIBHBIMU 110 pa3Mepam,
Hepenko Moau(OpMaMOHHBIMHU TUTyTOHAMU rab0po-1uo-
PUT-TIArHOT PAHUTOBOMH (JKaObIracaliCKUH M KOCKOJIbCKHUI
KOMIIJIEKCBI), MOHIIOIMOPHUT-I'PAHOCHEHHUT-JICHKOTPAaHUTO-
BOW (YPYCKHCKEHCKHI KOMIUIEKC) M TPaHOIUOPUT-T'PaHHU-
TOBOM (CpeAHEYIIKaTHHCKNI KOMILIEKC) (popMariuid.
Crnenyromas 1o Bpemenn Oepesnskosckas BIIA (D,—
C)), cnararomas OCHOBHOH 00BEM Tosica, oOpasoBaHa
PSZIOM  BYJIKAHOT€HHO-TEPPUTCHHBIX, BYJIKAaHOTCHHBIX U
IUTyTOHOTEHHBIX (DOpMaIiHii, ONpeAeNsomux eé cocTaB
KaK aHJEe3UT-JUOPUTOBBIN. BynkaHOreHHBIN pa3pe3 cooT-
BETCTBYET 00bEMY OEpe3HSIKOBCKOH M KYPrHHCKOH TOJII
(D,~C)) m 1o coctaBy OTBe4aeT B OCHOBHOM aHJIE€3MTOBON
¢dopmanmuu. CrpatuUIIPOBAHHBIE OTIIOKEHHS BMEIIAIOT
MEJIKUE SKCTPY3UBBI, IITOKH W JAHKH aHAE3UTOB, Jalld-
TOB, PUOJAIIMTOB, PUOJIUTOB OEPE3HSKOBCKOTO KOMILIECKCA.
B 10’kHOM 3BeHE 1osica BYJIKaHUTHI Oepe3HskoBckoii BITA
BhnonHsAeT EnenoBcko-Kymakcknii rpaleH, B cpegHeM —

Atnsipnuacko-bpennacknit nporu6. B crpoennn paspesa
371ech MpeodiIalafoT MUPOKIACTHYECKHE U BYJIKAHOMUKTO-
BbIe (hallMy C IPOCIOSIMU TeppUTreHHBIX opoa. C obpaso-
BaHMSIMH aHIE3UTOBOW (DOPMAIMK ITPOCTPAHCTBEHHO U BO
BPEMEHHU TECHO CBSI3aHbI MOPOJBI BBIIIENEKAIEH TeppH-
TeHHOH yrmeHnocHo# OpenuHckoii ceuThl (C,). B ceBepHom,
HanOosee mpoTspkéHHOM (Oostee 300 kM) 3BeHE YBEIb-
cko-Enenosckoro BIIIT BynkaHMTBHl (IpEeHMYIIECTBEHHO
aHne3uThl) OepesHsikoBckoi BITA yuacTByloT B cTpoeHUH
HECKOJIbKMX IPOCTPAaHCTBEHHO Pa300LIEHHBIX apeasoB, B
COBOKYITHOCTH 0O0Opa3yIoLINX LENb CEBEP-CEBEPO-BOCTOU-
HOro mpoctupanus. Hambosee 3HaunTENBHBIC 1O pa3Me-
pam TomuHCKUH, 3eneHononbckuii 1 Kocodponckuii apea-
JIbl OTJIMYAIOTCS IPUCYTCTBUEM MaCCUBOB KOMarMaTU4IHbIX
wryToHUTOB. 31echk B xome [JII1-200 (1999) ycraHoBieH
(hayHUCTHYECKH OXapaKTepPH30BaHHBIN BO3pacT OepesHs-
KoBCKoH Toymum — D fin—C t.

[TryroHorenHsle uieHsl OepesHskoBckoit BITA mpen-
CTaBJIEHbl MAacCUBaMH JUOPHUT-IUIATMOTPAHUTOBOTO psja
HECKOJIbKMX HMHTPY3MBHBIX KOMIUIEKCOB: OMPTHIIBIANH-
CKO-TOMHMHCKOTO M MapuuHOBckoro (D,—C)), Kymakcko-
ro u kokmnekteicaiickoro (C,). Ilopomsl OMPrHIIbIMHCKO-
TOMHHCKOTO JIMOPHUTOBOTO KOMILJIEKCA CJlararoT HeOOJb-
IIMe ITOKOOOpa3HbIe Tela U JallKU B CEBEPHOM ITOJIOBHHE
nosica, B BBICTyNax (yHIAaMEHTa W apeajiax BYJIKaHHTOB



6epesnsikoBckoil BITA. AOCOMIOTHBINA BO3pacT AMOPHUTOB
3eJIeH0/10JIbCKOTO MAacCUBa, orpenenéHubiil K-Ar MmeToaom,
orseuaer D,—C,. [ToposaMmu MapUUHOBCKOTO JIMOPUT-ILIa-
THOTPaHUTOBOIO KOMILIEKca ciokeH CMOIMHCKUN MacCcuB
B BOCTOYHOH yacTu nonugpopmannonHoro YensiOuHckoro
mnytona. K Bo3pactroii rpynmne C, B I0KHOM 3BEHE T1051Ca
OTHOCATCS MEJKHE Telda M JaliKU 30JI0TOHOCHOTO KyMak-
CKOTO JTHOPUT-(TPAaHOIUOPHUT)-IIJIarHOT PAHUTOBOTO  KOM-
TUIEKCa, MPOPBIBAIOIINE BYJIKaHOI'€HHO-TEPPUTEHHBIE 00-
pasoBanusi 6epesnsikoBckoil BIIA, Brirtouast OpeaAnHCKYyIO
(C)) Tommy. AHaTOrMYHOE MOJOKEHHE 3aHMMAKOT Tesa
KOKITEKTBICAHCKOTO  rab0po-THOPUT-TUIarHOTPAaHUTOBOTO
kommekca (C,) B Hacnennunkodl rpaOeH-CUHKIMHAIN.
Menxkue nop@upoBble MTOKH U JalKKU €JIICHOBCKOTO JIHO-
PUT-IPAaHOAUOPUTOBOTO KOMIUIEKCA CKOHLIEHTPUPOBAHBI B
OJJTHOUMEHHOM MarMaTOreéHHOM MOHSATHH.

OGpasoBanus Oonee nosaued Tasuaunckoi BITA (C))
B CEBEPHOHM MOJOBUHE I0SiCA HECOINIACHO IEPEKPBIBAIOT
ornoxxeHust OepesnsikoBckold BITA. Hwxusst wacth pas-
pe3a IpesCcTaBiIeHa TONIIAMH CyOIIeIOYHBIX BYJIKaHUTOB
(oT 6a3a’bTOB 10 PHOJIUTOB), BYJIKAHOT€HHO-OCA/IOYHBIX U
0CaJIOYHBIX TOpoJ (Oepe3nHOBCKasT M JepOUIIICBCKAST TOJI-
11U, Cl). 3aneraroias BbIIIC TassHIMHCKAs TOJIIA (Cl) 1o
COCTaBy OTBEUaeT CyOIIEIOYHOHN Oa3aibT-aHae3nuT-IHO-
put-nioppupuToBoit popmannu. IlmyToHOreHHOH cocTas-
nsronied TassaauHCKor BITA, BeposiTHO, sSIBIsICTCST OJTM3KHIA
el o BpeMeHH BO3HECEHCKHI rab0po-TMopuT-TuIarnorpa-
HuToBbIH Kommieke (C)). Apean pa3BUTHS OEKJIEHHILEB-
ckoit BITA (C,) oOpasyer ceBepo-3anajiHyro BETBb YBEIb-
cko-Enenosckoro BIIIl u mponpomkaercss B BOCTOYHBIX
3oHax CpenHero VYpana. BynkaHoreHHsle 4ieHBI Hpea-
CTaBJICHBI ITOPOJIaMK CyOIIEI0uHOI Oa3anbT-(aHae3uT-1a-
LIUT)-PHOJIUTOBOM (opMarun (OCKIICHUIEBCKAsl CBHTA,
C,tV) 1 10 narepanM 3aMeIaroT COBO3PACTHBIE KOHTH-
HEHTaJIbHbIE YITICHOCHBIE OTJIOXKEHUs. B pamkax Toro xe
MHTEpBaia CYOPMHUPOBAH MaMHUHCKHH TPaHOAMOPHT-TpPa-
HUTOBBIH Kommtekc (C|), ¢ KOTOPBIM CBA3aHO 30JI0TO-
KBapleBoe opynaeHeHue. Paspe3 VYBenbcko-EneHoBckoro
BIIII 3aBepiaeTcs BU3e-CEPIyXOBCKUMU TYTYHIUHCKON U
OUPTHIIBIMHCKON TEPPUTeHHO-KapOOHATHBIMH TOJIIIAMH.

MeTannoreHuuecKy0 XapakTepUCTHKY YBelbcKo-Eie-
nosckoro BIIIT onpenensier 6epesnsrobekas BITA (D,-C),
CONPOBOXK/AIOMIASICST MPOMBIIUICHHBIM MEIHO-TTOP(HPO-
BBIM U 30JI0TBIM opynaeHeHneMm. OOpazoBaHust OepesHs-
KOBCKOTO W OpPEIMHCKOTO BYJIKAaHOTCHHO-TEPPUTCHHBIX
KOMIUIEKCOB BMECTE C COHNPOBOXKIAIOIUMU HUX 3KCTpPY-
3MBHO-CYOBYJIKAHUYECKUMHU TEJIaMU aH/IE3UTOB-IAI[UTOB-
pPHOJALINTOB, JaliKaMH W CHJUIAMH KyMaKCKOTO JIHOpPHT-
IJIarMOrPAHUTOBOTO KOMIIEKCA BMELIAI0T MECTOPOXKICHUS
30JI0TO-CYIb(HUIHO-KBAPIICBOH  (opMari.  30JI0TOHOC-
HBbI€ CTPATOUHBIE 3aJIEKU METACOMATUTOB, MBI U LITO-
kBepkd B KymakckoM, ANabIpInHCKO-CHHEIINXaHCKOM
n BpenyHCKOM pymHBIX paiioHaX JIOKAJIM30BaHBI Ha JBYX
JIUTOJIOTO-CTPATUTPaMUECKUX YPOBHSX: HHKHEM — B aH-
ne3uToBoii Oepesnsakosckoit Tonme (D,~C|) n BepxHeM — B
YIJIEPOINCTO-BYJIKAaHOTEHHO-KapOOHATHO-TEPPUTEHHOM

Openunnckoii ceute (C)). C MaccuBaMHM OWPIUIIbIMHCKO-
TOMHMHCKOTO JITHOPHTOBOTO KOMIUIEKCA B LICHTPAJIbHOM M
CCBEPHOM 3BEHBSX I105CA CONPSDKEHBI MEAHO-TIOpHHPO-
Bole (TomuHCKOE, BuprubauHckoe), 3010TO-1oppUpOBHIC
(bepézosckoe, Hukono-CBATHTEIBCKOE) MECTOPOXKIICHUS,
a TaK)Ke CKapHOBBIE MEIHO-MAarHETHUTOBBIC MPOSBICHHUSI.
Jlalikyl eJIeHOBCKOTO JUOPUT-IPAaHOIUOPUTOBOIO KOMILIEK-
ca BBICTYNAIOT B Ka4eCTBE IPOAYKTHBHBIX Ha OJHOWUMEH-
HOM MOJIHO/ICH-MeHO-TIOpGHUPOBOM MecTopoxaeHun. C
yu€TOM pasMelIeHHss MAacCHBOB PYJIOHOCHBIX (opMaIui,
MECTOPOXK/ICHUH ¥ TIPOSIBICHUH MEJHO-NOP(OUPOBBIX H
conpsikEHHBIX pyn B YBenbcko-Enenosckom BIIIT okon-
TypeHbl YBenbckas, EnenoBcko-Cunenmxanckast u Taxra-
JBIMCKO-KpaiiunkoBckas: MeaHO-TIOp(GUPOBBIE METayLIore-
HUYCCKHUE 30HBI (CM. pHC. 4).

Veenvckas M3, oxBarbIBarolias CpeiHee 3BEHO MOsCa,
MIPE/ICTAaBISIET COOOM BBICTYI OPAOBHKCKO-CHITYpPHHCKOTO
6azansronaHoro Qgynnamenra pazmepom 20x150 kM, BbI-
TSHYTBIH B MEpUANOHAILHOM HampasieHuu. [Toponst Oe-
pesnsikoBckoii BITA cnaratot 3nech Tpu apeana miomaiabo
30—50 kM?, B KQXK/IOM U3 KOTOPBIX IPUCYTCTBYIOT MACCHBBI
PYAOHOCHOTO OMPIHIIbIMHCKO-TOMHHCKOTO KOMIUIEKCa, a
TaKKe MPOSIBICHUST U MECTOPOXKACHHS METHO-TTOPPHUPOBO-
ro tumna (puc. 6). Haubonee 3HaunTeNbHBIE PyAHBIE 00B-
€KTBI COCPEJOTOUEHBI B CEBEPHOM apease, ONpeAesoleM
NnojaokeHue TOMUHCKOIO 30J10TO-MEAHOPYAHOIO paiioHa.
31ech MPOMBIIIIICHHOE METHOIOP(GUPOBOE U COMPSIKEH-
HOE 30JI0TO-CYIIb(UIHO-KBAPIIEBOE, 30JI0TO-IOP(HUPOBOE
OpYJCHEHHE aCCOLMHUPYET C TUTyTOHUTAMH OEPE3HSIKOBCKOH
BITA. OcHoBHOI 00bekT — TOMHUHCKOE MEIHO-TIOPPHPO-
BOE€ MECTOPOXKJCHHE JIOKAIN30BAHO B JHM0-, IK30KOHTAK-
TOBOM 30HE MAacCHBa JAMOPUTOB-KBApLEBBIX JUOPHUTOB.
Jlpyrue MecTopoxJeHusl U nposiBieHus 3toro tumna (Ka-
JMHOBCKOe, buprmnbaunckoe, HOxHO-Buprumsanackoe)
ACCOLMUPYIOT C HEOONBIIMMHM HMHTPY3UBAMH M JalKaMu.
B 46 kM k rory or ToMHHCKOrO HaXoAguTcsi 3eJI€HOI0Ib-
CKOE MEJIKO€ MEIHO-TIOp(UPOBOE MECTOPOXKACHHE, a ellé
10kHee — VckpoBckoe M YpMaHCKOe MEIHO-IIOP(UPOBHIC
TIPOSIBIICHUSL.

C MaccuBamMy OMPTHIIBANHCKO-TOMHUHCKOTO KOMILIEKCA
TaKXXe acCOLUMPYET 30JI0TO-CYIb(HIHO-KBApIIEBOE OpY-
neHenrne. Ha Bepe3HAKOBCKOM MECTOPOXKAECHUHU 30JI0TO-
PYIOHBIH IITOKBEPK JOKAJINU30BAaH B HKCTPY3MBHO-CYOBYII-
KaHMYECKOM MacCUBE IOP(QHUPOBBIX IHOPUTOB-aHIE3UTOB
[2]. Ha Hukono-CBSTHUTENECKOM MECTOPOXKIEHUHU 30J10TO-
Cynb(HIHO-KBApLEBBIIl MITOKBEPK B KBAapIEBHIX HOPH-
Tax, BO3MOXKHO, MPEACTaBIsIET BEPXHIOK 4YacTb MEAHO-
noppupoBoit PMC, TOCKOJIBKY HUKE HEro CKBaKUHAMU
BCKpbITa MeJHO-TIOpHpOBas MUHEpaau3auus. B cBsa3u ¢
Gonee mozuei Tasnauackoi BIIA (C)) B VYBenbckoit M3
W3BECTHBI CTPAaTH()OPMHBIE TOTMMETAIUTNUECKUE TIPOSIBIIC-
HUSI B KapOOHATHBIX MTPOCIIOSX CPeI Opo. Oa3abT-aH ie-
3UT-HOPUT-NIOP(HUPUTOBOI (opManny, a TakxKe B KapOo-
HaTHO# GuprunbauHckoi Tomme (C).

[[Mupokoe pacnpoCTpaHEHUE MAaCCUBOB PYLOHOCHOIO
OMPTUIIBIMHCKO-TOMUHCKOTO ~KOMILIEKCA, C KOTOPBIM



Puc. 6. YBenbckaa meaHo-noppupoBas MeTan10reHun-
YyecKas 30Ha:

1 — KOHTYyp YBe/bCKOW MegHO-nopdUpoBOi MeTanno-
reHUYECKOM 30Hbl; 2 — M3BecCTHble (1 — BUpruabguH-
CKO-TOMUHCKMI, 5 — 3eneHodoNbCKMIA) U NOTeHUManb-
Hblh (6 — Kocobpoackuitl) meaHo-nopdupoBbie pyaHble
paioHbl (undpbl B KBagpatukax); BMA n dpopmauum,
NpoAyKTUBHbIE: 3 —Ha MeaHO-NnopdrpoBoe 1 4 —30/10T0-
cynbdnaHO-KBapLLEeBOe OpyLeHeHWe; CM. ycnoB. 0603H.
K pucyHKam 1-3

CONPSDKEHB  MEIHO-TIOP(HUPOBBIE,  30J0TO-CYIb(YHIHO-
KBaplLEBbIe M 30J0TO-IOPPHUPOBBIE OOBEKTH, B Onaro-
MIPUSITHOW OOCTAHOBKE KPYITHOTO BBICTYyHa (hyHJaMEHTa
VBenbcko-Enenosckoro BIIIT craBut VYBenbckyio M3 B
4HCII0 HanboJsee NepCIeKTHBHBIX Ha OOHApyKEHHE HOBBIX
MEJTHO-TTOP(GHUPOBBIX MECTOPOXKICHUH.

Enenoecko-Cunewuxanckas M3 OKOHTypeHa Ha 10:KHOM
¢nanre Ysenbcko-Enenosckoro BIII. OcHoBHbIMEU 31ie-
MeHTaMu e€ cTpoeHus sBIs0TCa EneHoBcko-Kymakckas,
Cunemmxanckas 1 Hacneanunkas rpabeH-CHHKIIMHAIBHbIE
CTPYKTYpBI, @ TAK)Ke BBICTYIIBI (DyH/IaMEHTa B UX OOpTax H
BHYTPEHHUX 4acTsaX. JlempecCHOHHBIE CTPYKTYpPhI BBINOJ-
HEHBI CTPaTH(UIMPOBAHHBIMU TOJIIAMH OEPE3HSIKOBCKOM
BITA co crpatongHbIMU 30JI0TO-CYIb(QHIHO-KBAPIIEBEIMU
MecTopoxkaeHusMU Kymakckoro u AiinsipnuHcko-CruHenm-
XaHCKOTO PY/IHBIX PaliOHOB, a BBICTYIIBI (pyHIaMEHTa BMe-
LIAI0T MAacCUBBl IIIyTOHUTOB 3TOM W HpeALIECTBYOLIEH
JokaObiracaiickoii BITA. B rookHOM 3ambikanuu EjeHoB-
cko-Kymakckoro rpabena B EneHOBCKOM MarmaroreHHOM
MOAHATHH (METHO-TTOP(HUPOBOM PyIAHOM paiioHe) pa3meriie-
HO HeOonplioe orpaboTanHoe EjeHOBCKoe MecTopoie-
HUE, a TaKXKe MNPOSABICHUS YHIKOTUHCKOE, TPUTHKOIBCKOE,
VYuactox Ne 3 u Bocrounas 30ona. Ha Enenosckom mecro-
POX/IEHUHU B KAUE€CTBE PyIOHOCHBIX BBICTYNAIOT JAlKU AUO-
PpHUTOB-TIarHo-rpaHuToB OepesnsikoBckoil BITA. B Enenos-
cko-CuHemuxanckot M3, kak U B YBEJIbCKOM, TPOSIBIICHO
MIPOCTPAHCTBEHHOE COBMEMICHHE MEIHO-NOP(UPOBOTO M
30JI0TOTO OPYJEHEHUS], aCCOLUUPYIOLIETO ¢ ILTyTOHUTAMU
JpkaObIracaiickoii n 6epesnskosckoii BITA. B BeicTymie dyH-
JlaMEHTa, OrpaHUUYUBAOILEM ¢ BocToka EneHoBcko-Kymak-
CKHH rpa0eH, B IPaHUTONIaxX JKaObIracaliCKOro KOMILIEKCa
(D,) m3BecTHO GoJlee TPUALATH MENKUX MECTOPOXKIECHUH
30JI0TO-KBapIIEBOTO M 30JI0TO-CYIb(HUIHO-KBAPIIEBOTO TH-
noB. Co mrTokamu M JaiikaMu rpaHUT-opQUpPoOB accouu-
UPYIOT 30JI0TO-TOP(PUPOBHIE MTPOSIBICHHS C ITOBBIIICHHBIM
conepkanreM mean 1o 0,1% — CaGepkan, BepOmroxbs
ropa, bepesutoBelii YBan, a Taxke HOxuo-Koxnernnckoe
MeJTHO-TIop(HUpOBOE NPOSIBIICHHUE.

ITepcnextuBel EnenoBcko-Cunemunxanckoii M3  Ha
MEITHO-TIOP(HUPOBOE OPY/IECHEHNE OCHOBBIBAIOTCS HE TOJIb-
KO Ha NMPHUCYTCTBUU 37€Ch EIEHOBCKOrO MECTOPOXKICHUS U
MIPOSIBJICHUI 3TOr0 THIA, HO U Ha IIUPOKOM paclpocTpa-
HCHHUU CONPSDKEHHBIX 30JI0TO-CYNIb(HUIHO-KBAPIEBBIX |
30JI0TO-TTOP(PHUPOBBIX OOBEKTOB B CBSI3H C BYJIKAHHTAMH H
IUTyTOHUTaMH JDKaObiracaiickoil 1 Gepe3HskoBckoil BITA.



Haubomnee mnepcnieKTUBHBI BBICTYNBI (yHJAMEHTa Ha
ydacTKax Cy»KeHHUs U 3aMmblkaHusg EneHoBcko-Kymaxckoro
rpabena: kbl (Enenosckuit) u cesepubii (ITerponas-
JIOBCKHIT), @ TaK)Ke MPUMBIKaroIye kK 6opram rpadena 0io-
KM C TeJIJaMH Iy TOHHTOB TPOIXYKTUBHBIX (pOpMAaLUii.

Taxmanvivmcko-Kpaiiuukoeckas M3 0XBaTbIBaeT ceBep-
Held uranT YBenbcko-EneHoBckoro BIIIL, rae Ha 6a3ainb-
TouHOM cyoctpare (S—-D) pasmeniensl HeOonbIIne ape-
aJIbl BYJIKAHUTOB U IUTYTOHHTOB OepesnsikoBckoil BITA. C
MacCUBaMH  OMPTHIIbIMHCKO-TOMUHCKOTO  JIHOPHTOBOTO
KOMILIEKca conpsikeHsl TaxTanbsiMckoe, bapakosckoe u Xa-
JINTOBCKOE MeHO-NIOp(HHUpOBEIE, a Takke Kpaiiunkosckoe,
VYere-barapsikckoe u pyrue ckapHOBBIE METHO-MarHETUTO-
BbIE IPOSABJIEHUS. 371ECh K€ B MOHI[OAUOPUTAX HAILIPOBOMO-
CTOBCKOro koMmIutekca AnrteiHaiickoro BIIIT noxanusoBano
UekypoBCcKOEe MEIHO-MONUOICH-TIOP(QHUPOBOE TIPOSIBIICHUE.
IpucyrctBue B TaxramsimMcko-Kpaitunkosckoit M3 men-
HO-TIOP(HPOBBIX U CKAPHOBBIX MEIHO-MAarHETUTOBBIX IIPO-
SIBJICHUH, CONPSDKEHHBIX ¢ MAaCCUBaMH OMPTHIIBANHCKO-TO-
MUHCKOTO KOMILIEKCa, IO3BOJISIET PACCMATPUBATE ITY 30HY
B KayeCcTBE MOTEHIMAIBHO NEPCIEKTUBHON B OTHOILECHUU
MeTHO-TIOP(HUPOBOTO OpPY/ICHEHHSI.

Kamenunckuie BIIII (D,~C)), xax n VYsenbcko-Ene-
HOBCKHI, TpoTsSruBaeTcs B1oib Komelckoro riryOMHHO-
ro pa3jioMa, HO C €ro BOCTOYHOH CTOPOHBI (CM. puc. 1).
[Mosic pasmemién B cTpykTypax Tpounko-Kaparmarayckoro
AHTHKJIMHOPHUA C KPYNHBIMH BBICTYNIamu THelicoB PR n
Pa3leNSIOIUMH X CHHKIMHOPHBIMH CTPYKTypamu ¢ 0a-
3aJIbTOMIHBIMU U BYJIKaHOT€HHO-TEPPUTEHHBIMU TOJIIIAMU
ot €, 10 D,. BeicTymbl QyHIaMeHTa OCIIOKHEHBI CHCTEMON
CyOMepHIMOHATILHBIX PU(TOreHHBIX I'paOeH-CHHKIINHAIICH
(Muxeesckast, Karenumnckas, Kayrkanckas, CapbloOun-
CKast M JIp.), B CTPOGHHH KOTOPBIX y4YacTBYIOT IPOJIYKTHI
0a3aJIBTOMTHOTO MarMaTh3Ma OKEaHHYECKOrO M OCTPOBO-
myxHnoro Tunos D, , u C,. Cucrema Takux IporuooB mpo-
TSOKEHHOCTBIO OKOJIO 400 KM KOHTPOIMPYET MOJIOKEHHE
BIIA u gopmanuii D,—C| BOo3pacTa u TeM CaMbIM OIIpEJIE-
sser nonoxenue Karenunckoro BIII. Ux roxHBIM mpo-
JoKeHreM Ha Teppuropun Kazaxcrana siBisiercss Kpym-
Hblit pruscknii nporu0, 00pa3oBaHHbIN 0a3albTONIHBIMH
(popmarusamu C, ocTpoBoyKHOTO THMNA [1].

Pannue unens! KareHHHCKOTO Mosica peiCTaBICHbI AlH-
cyiickoii BIIA (D,~C,), Bkmodaromed Mmopojsl ByJIKaHo-
TeHHO-TEPPUICHHON aHJe3n0a3alIbT-aHIe3uTOBOM (opma-
UK (AIUCYHCKON TOJIIM) W AWOPUT-TLIArHOTPAHUTOBOTO
YIBSTHOBCKOTO KOMILIeKca (CM. puc. 5). CyIiecTBeHHO ByJIKa-
HOTEHHBIN THI pa3pe3a U MakCHUMajibHast MOITHOCTH (800 M)
aHJe310a3aIbT-aHIe3UTOBOI (hOpMallM XapaKTepHbI IS
ceBepHOTO 3BeHa rosica. [1o arepanu (kak B CeBEpHOM, TaK
U B I0KHOM HamlpaBJIeHHsX) €€ MOIIHOCTh COKpallaeTcs,
U B pa3pe3e OCHOBHYIO POJb NPHOOPETAIOT TEPPUTCHHBIE
TIOPOJIbI C M3BECTHSIKOBBIMU pH(OBBIMH MOCTpOiiKamu. [1o
nanubiM E.A benroponckoro u ap. [9], craHoBneHue aH-
J1e310a3alIbT-aHIe3UTOBOI (hOpMAIlM B paMKax TOTO JKe
BpeMeHHOro uHTepBaia D —~C, CONpOBOKIACT U 3aBEPIIACT
YABSHOBCKUI TUOPUT-ILIArHOrPAHUTOBBII KOMILIIEKC.

Co crepyromuM 3TanoM cTaHoBIeHUs KareHHHCKoro
BIIIT cBsi3aHO HakoIUIEHHWE BYJIKAaHHTOB Oa3alibT-aH/Ie-
3UT-AAIUTOBOH M BBHICOKOTHUTAHHCTOW OazaynsroBOd (op-
Manui (akkapruickas M KadpaktuHckas tommm (C v-s),
COOTBETCTBEHHO), & TAK)KE CTAHOBJICHHE WHTPY3UBOB Ipa-
HUTOMJIOB KATEHUHCKOTO U PYIOHOCHOIO MHUXEEBCKOIO
xommiekcos (C,). Hanbonbiee pacmpocTpaHeHne 5Ta ac-
coLualys nojy4usa B F0KHOM 3BeHe osca, B lllankapckom
rpabeHe, Te ¢ MacCHBaMH JAHOPUT-TUIArHOIPAHUTOBOTO
coCTaBa CBS3aHBI MPOSIBICHUS CYNIb(HIHO-MarHeTUTOBBIX
ckapHoB. [1lankapckuii rpaGeH siBiIsieTcst CeBEPHBIM ITPOIOJI-
skenueM Vprusckoro nporuba Ha Tepputopun Kazaxcrana,
IJie B MaccuBax rabOpo-AHOpHUT-IUIArHOrPaHUTOBON (op-
MaluK JIOKaJIM30BaHBl MEIHO-TIOP(GHUPOBBIC TPOSIBICHUS
Apanrorait 1 Kunmxkaiiran 11 [1]. Bynkanutsr hopmanmu
BBICOKOTHTAHUCTBIX 0a3ajbTOB HAPAIIMBAIOT pa3pes3 allu-
cyiickoit BITA B pu¢ToreHHbIX rpaOeH-CHHKIMHAIAX, @ HH-
TPY3HUBBI KaTEHHUHCKOTO (KOKIEKThICaliCKoro) rabopo-ano-
put-TaruorpanuToBoro kommekca (C,) gopmupyrorcs B
MPUMBIKAIOINX K HAM BBICTyIax (yHnameHTa. CraHoBIIe-
HHE T105ICa 3aBEPIIAIOT IUIYTOHUTHI Tab0pO-THOPHUT-ILIATHO-
TPaHOMOPHUT-aJAMEIUINTOBOM  (hOpMALlM, OTBEYarolIei
pynonocHomy muxeesckoMy (C)) xommiexcy [9]. Menkue
TeJla JIOKAJIM30BaHbl BO BHYTPEHHUX M TPUOOPTOBBIX YaCTSIX
rpabeH-CHHKJIMHANEH B paiiloHe MuxeeBckoro 1 HoBoHHKO-
JIAEBCKOTO MEIHO-TIOP(GHUPOBBIX MECTOPOXKACHHUH, a Ooiee
kpynHbiii KapambicoBckuil UHTPY3UB ¢ TapyTHHCKUM Me-
CTOPOXKIECHHEM — B BBICTYIE (DyHIaMeHTa. MUXEeBCKHUI OT
JUOPUT-IIJIATMOIPAHUTOBOTO YIbSHOBCKOTO KOMILIEKCa OT-
JIeIsIeT HaKoIIeHHe 0a3aIbTOB KaHpaKTHHCKON TOJIIIH.

Meramtoreandyecknii npoduns Karenunckoro BIIIT
OIPEAEISIOT MacCHUBBI MHXEEBCKOTO KOMIUIeKca rald-
OpO-IMOPHUT-TUIArHOTPAHOIMOPUT-3/1aMEIUTUTOBO (hopmMa-
UM, TIPOIYKTUBHOM Ha MeIHO-TIOpGHUPOBLIE pyasl. B ero
LEHTPaJIbHOM 3BEHE BblIeNeHa Tapymuncko-Hogonuko-
naesckas meono-nopguposas M3, orBedarolias KpyIHO-
My CHaJIM4YeCKOMY OJIOKY C MaKCHMaJbHBIM KOJINYECTBOM
pu(TOreHHBIX TPadEH-CHHKINHAIBHBIX CTPYKTYp U BBI-
cTynoB (pyHIaMeHTa, BMELIAIONINX MaCCUBBI PYJJOHOCHOTO
MUXEEBCKOro Komiekca. B mpenenax M3 pacnonosxeHsl
orpabarbIBarolieecs: B HacTosee BpeMs: MuxeeBckoe Me-
CTOPOXK/ICHUE U BCE N3BECTHBIE IIPOSIBICHUS MEAHO-TIOP(DH-
posoro tuna (HoBonukonaesckoe, 3anagnoe, BocrouHoe,
Hoso-Karenunnckoe, FHOxuo-Crennoe, KapambicoBckoe).
Ha HEKOTOpBIX M3 HHUX NPOSIBICHA 30JI0TO-TTOJIUCYIbOHI-
Hasi MUHEpaIu3alus, CBOICTBEHHAsI BEPXHUM YaCTSIM MeJl-
HO-1Iop¢upoBEIX PMC, M KOMIUIEKCHBIE I'€OXHMMHYECKHUE
opeoiiel HaapynHoro tuma. Ha ceBepHOM (iaHre 30HBI
pa3mMernieHo TapyTHHCKOe CKapHOBO-MEAHO-opdupoBoe
Mmectopoxaenue (cM. puc. 4). [IpucyrcrBue MuxeeBckoro
n TapyTHHCKOTO MECTOPOXKICHHUH, 8 TAKXKEe MHOTOYHCIICH-
HBIX €J1a00 M3YYEHHBIX MEJHO-TTOPPHUPOBBIX MPOSIBICHUH
B YCJIOBHUSIX OJIaronpHsTHON I'e0CTPYyKTYpHOH 0OCTaHOBKH
CBUJETENBCTBYET O JOCTATOYHO BBICOKUX IEPCIIEKTUBAX
Tapytuncko-HoBoHukonaeBckoif M3 Ha BBISBIEHHE HO-
BBIX METHO-TIOP(HUPOBBIX MECTOPOXKICHHUI.



Hebonbmme ¢parmentsl  Oxmaopscko-/lenucosckoit
semeu Banepvanoscrkozo BIIII (C,) Bbiensiorcs Ha
Boctoke lOxuoro VYpama (ua rpanuue c Kazaxcranom),
B cTpykTypax Typraiickoro mporuba 3aypaibs. Apeai
pasBUTHA Marmaruueckux obpaszosanuii C,, cdopmupo-
BaHHBIM Ha BYJIKAHOT€HHBIX M TEPPUICHHBIX TOJIIAX OT
S no D,, npuMbIKaeT ¢ BocToka Kk 30He ToGonbcKoro Ty-
O6unHOTO pazioma (cM. pucynku 1 u 2). Ha Teppuropun
Kazaxcrana ocHoBHOW 00b&éM BasnepbsiHOBCKOro rosica
00pa3oBaH aH/Ie3UTOBOH (BasepbsHOBckas ceuTa, C V-S)
n  rab0po-TMOPUT-TPAHOJHMOPUTOBOH  (COKOJIOBCKO-Cap-
Oalickuii, muxaiioBckuii U apyrue kommiekcel C) dop-
Manusmu, oopasyronmMu BITA, nmpoaykTHBHYIO Ha cKap-
HOBO-KEJIE30PYTHOE W MEIHO-TIOPGHUPOBOE OpY/ACHEHHUE
[1]. MarneTuToBBIE pYIBl CONPSDKEHBI C PaHHUMH, Oosee
OCHOBHBIMU 10 cocTaBy uieHaMmu BITA u cocpenoToueHst
B KpynHeimmx MectopoxiaeHusx CoxonoBcko-Capoaid-
CKOTO pyaHOTO paiioHa. MenHo-nop(hupoBoe OpylIeHEHHE
COIIPOBOXIAET MO3JHUE FPAHOAMOPUT-IIIIATHOIPAHUTOBBIE
nopdupoBsie (aszpl xopomo AudhepeHINPOBaHHBIX Mac-
cuBoB. Ha teppuropun Poccuiickoit ®@enepanun ocodeH-
HocTH cTpoeHust OKT0pbCKo-/]eHNCOBCKOI BETBH, MOYTH
MIOJTHOCTBIO TIEPEeKPHITON dexiioM 3aranHo-Cudnupckoit
IUIUTHI, YCTAQHABIUBAIOTCA B OCHOBHOM II0 MaTepuajiaM
OypeHus ¥ reo(pU3NUECKUX UccienoBanuil (cm. puc. 5). C
y4€TOM cOoCTaBa MOPOJ, Pa3BUTHIX B IPOCTPAHCTBEHHO pa-
300IIEHHBIX YYaCTKax, ByJlIKaHOTeHHas yacTh BITA (kysbl-
KOJIbCKAsl, PHITBMHCKAs, BAIEPhIHOBCKas U Toju, C V-S)
YKIJIQIBIBACTCS B paMKH 0a3aibT-aHJe3u0a3aIbT-pHOIIH-
TOBOW (hOopMaIMy; TUTYTOHOT€HHBIC WICHBI IpeCcTaBIIe-
HBl MacCHBaMH JIHOPUT-T'PaHOJHOPHUT-TLIArHOT PAHUTOBOM
(popmaruu (bapambaesckuil komruiekc, C,).

B ceBepo-BocTOUHOM 3BeHE AJieKCaHAPOBCKO-JleHH-
COBCKOM BeTBH Mosica Ha Tepputopun Kyprauckoii obiactu
P® maccuBbl rabOpO-IHOPUTOB COKOJIIOBCKO-capOaickoro
KOMIUIEKCA COIPOBOXKAAIOTCS CKapHOBO-MarHETHUTOBBIM
OpYZIEHEHUEM, NPEICTaBICHHBIM YETBIPbMS MECTOPOXKAE-
HUsIMH, B ToM unciie bepé3oBckum u ImyOodeHCKHM c
MOBBIIIEHHBIM COZIEP)KAHHMEM MeAU. B I0KHBIX 3BEHBSX
pacnpoCcTpaHeHbl MaCCUBBI JUOPUT-TPAHOJUOPUT-ILIATUO-
rpaHuTOBOrO OGapambaeBckoro kommiekca C,, ¢ KOTOpbIMH
conpsbkensl [TonoBunnoe n KpacHosipckoe MenHO-TIop¢hu-
POBBIE MposiBIIEeHMS, a Taroke FOxkHo-KirtoueBckoe (MeHO)-
MarHeTUTOBOE MECTOPOXKICHHE.

B kazaxcranckoil yactu BanepesHoBckoro BIIIT BbI-
SIBJICHBI MeJIHO-TIop¢upoBeie MecTopoxaenus (baramun-
ckoe, benkana CesepHast) n Oonee 30 pyomnposiBICHHI.
Baranuuckuii MenHO-TIOp(GUPOBBIA PYAHBIH palioH pac-
nostaraercst B OKTI0pbCcKo-/{eHUCOBCKON BETBH TOsICA U C
Fora YaCTHYHO 3aXOJUT Ha Tepputoputo PO (cMm. puc. 4),
IJ€ B CBSI3U C JUOPHUT-TPAHOIUOPUTOBBIM HHTPY3UBOM
6apaM0aeBCKOro KOMIUIEKCa M3BECTHO MypTa3HHCKOE MO-
T0IeH-MeTHO-TTOP(PHUPOBOE TPOSIBIICHHE, @ TAKIKE MEIIKOE
Kapranbl-AsiTckoe MECTOPOXKIEHHE CKAPHOBO-MarHEeTUTO-
BBIX pya. PacnonoikeHHbIi B TOM ke 3BeHe BapBapunckuit
KOMIUIEKCHBIN PYIHBIA Y3€JI CBOMM IOTO-3ala HbIM (iaH-

TOM 3aX0oIuT ¢ Tepputopun KazaxcTaHa Ha TEppPUTOPUIO
Poccuiickoit ®enepanun. OH BKIHOYaET OXHOMMEHHOE
30J10TO-CYJIb(HTHO-KBAPLIEBOE MECTOPOXKJICHHE, MEIHO-
nopQupoBbIe TPOSBICHUS, ACCOLUHPYIOIIUE C TEIaAMH
JUOPUTOB, a TaKXke CKapHOBO-MATHETUTOBBIE 3aJICKU B
ByJIKAHOTEHHO-KapOoHaTHO-TeppurenHoi tomme C, [4].
Ha tepputopun P® na mnomanu, npumsikaromeid k Bap-
BapUHCKOMY Y311y M K baranmHckomy meaHo-nopdupoBo-
My PyAHOMY PaliOHY, BO3MOXKHO BBISIBIIEHHE 30J10TOPYAHBIX
n MeaHO-nopdupoBbIX MecTopokaeHui. Cnabas u3yueH-
HOoCTh OkTs0pbcKo-JlenucoBckort BetBu BIII, moutn
MOJHOCTBIO NMEPEKPBITON PHIXJIBIMU ME30-KailHO30MCKUMU
OTJIOKEHHUSMU, HE MO3BOJISET BBIICIUTDH 3/1€Ch MEJHO-TIOP-
(hupoBbIe METAIIIONEHUYECKHE 30HBI.

Bocmouno-Ypanvckuii cpanumoudnslii njaymonuyec-
kuit noac (C—P) o0pa3oBaH MaHTUHHO-KOPOBBIMH I'pa-
HUTOUIaMU rad0pO-TOHAUT-TPAHOANOPHUT-TPAHUTHON
cepun C , u cnenyomumu 3a HumMu npoaykramu C,—P
CYLIECTBEHHO TpaHuTHOro MarmarusMa. Ha FOxHom Ypa-
JIe OCHOBHOHM apeajn pa3BUTHUS IUIyTOHUTOB 3TOrO IosAca
pasmewién B AnanaeBcko-AnamoBckoit CD3, B €€ roxk-
Hoil Koukapbcko-A1aMOBCKOW MOA30HE ¢ KpyMHbIMH Ye-
ns10uHCKO-CyyHIyKCKUM U AJlaMOBCKO-MyTo/uKapcKum
BeicTynaMm PR —PZ ~¢dynnamenta. Ha BcéM npotsixeHnn
CyOMEpHUIMOHANIBHBIM TOSIC TPAaHUTOMJHBIX HHTPY3WBOB
IPUMBIKAET K YBenbcko-EneHOBCkoMy M AnThIHalicKOMY
BIIIT 1 Ha OTAENBHBIX y4acTKaX COBMEILAETCS C HUMU B
IIPOCTPAHCTBE, a C IEPBBIM U BO BpeMeHU. KpymnHele, He-
pelKo moardopMaoOHHbIE Ty TOHBI BKIIFOYAlOT TPaHHUTO-
uipl C , B TOM YHCIIE C 30JI0TOPY/IHOH CHIENUaIn3alnel, u
B HECKOJILKO MEHbIIEM 00bEMe rpanuTor bl C —P.

I'panutonaer C, , raGOpo-TOHATUT-IPaHOAHOPUT-TPa-
HUTHOI CepUu MpPEJCTaBICHbl HECKOJIBKMMHU KOMILIEK-
CcaMHM, Cpely KOTOPBIX IUIACTOBCKUH TI'PaHOANOPHT-(TO-
HAJIUT)-IUIarHOTPAaHUT-aJaMEIUTUTOBBIN,  HETTIOEBCKHUH
I'PaHOMOPUT-TPAHUTOBBIH, KOCOOpOACKHH rabOpo-auo-
pur-marnorpanutoBslii (C)). bonee mosanue miryTOHUTHI
TPaHOJIMOPHT-TpaHuTOBOM cepu (C, ,) BKIIFOYAIOT MacCH-
BbI BEPXUCETCKOr0, KAMEHCKOI0, KypalCKOIo U APYTHX KOM-
IUIEKCOB, IPUCYTCTBYIOIINE KaK B FO3KHOM, TAK U B CEBEPHOI
yacTax AunanaeBcko-AnamoBckoit C®3, a Takxke (Bep-
XHCETCKHH) B BBICTYNax JpeBHero ¢yHaameHnrta Taruio-
Maruauroropckoii Mera3ossl [3].

Hawubornee cymiecTBeHHOE 3HAUCHHE HMMEIOT MAacCCHBBI
IPaHOAMOPUT-TOHATUT-IJIATHOrPAHUT-aaMEeJIIUTOBOM
¢opmanuu (C,), ¢ KOTOPHIMH acCOLMMPYIOT H PAJIOBBIE,
U KpyIHbIE 30JI0TOpYyAHBIE MecTopokaeHus: bepé3osckoe
Ha Cpennem VYpane, Kouxapsckoe Ha IOxnHoM VYpane,
Jxerbirapunckoe B CeBepHoMm Kazaxcrane. C BblgeneH-
Hoit H.A.EpmoBoit (1980) pymnoHOCHO#H amamerunT-Iuia-
THOTPAHUTOBOM cyOdopmanueil cBs3aHbl KPYITHBIE 30J10-
TO-CYIb(PUIHO-KBAPIEBBIE MECTOPOXKICHHS, B TOM 4YHCIIC
Koukapsckoe B IlnactoBckom wuHTpy3uBe. OpylneHeHHe
30J10TO-CYJIb(HTHO-KBAPIIEBOIO TUIA JIOKAJIM30BAHO KaK
B camnx MmaccuBax (Kouxaps, HoBo-Tpournxoe, Ilepm-
HeBckoe, [lanosckast Jlsra), Tak W B WX anMKaJbHBIX H



HaauHTPY3UBHBIX 30HaX (bepé3oBckoe, BriHBroBckoe Ha
Cpennem VYpaiie) u obnasaer NpU3HaAKaMu «IOP(HUPOBO-
ro crwis» GopmupoBanus. C MaccuBaMu KOCOOPOACKOTO
KOMILIEKCA aCCOLMHUPYIOT 30JI0TO-CYIb(PHIHO-KBAPLIEBHIE
MIPOSIBJICHUS], C HEIUIIOEBCKUM — 30JI0TO-KBapIieBbie. bonee
nosnuue rpanutonasl (C,-P) mo cocraBy rpynnupyorcs
B MOHIOJHOPUT-TPAHUTOBYIO, aJaMEJIUT-JICHKOrpaHH-
TOBYIO, I'PaHUTOBYIO (popmarnuu. VX craHoBiIeHHE MpoHC-
XOJIMJIO B aKTHBH3AI[IOHHOM PEXHME I0CIIE HAKOIIICHUS
BH3e-0AIIKUPCKUX MOJACCOBBIX M KapOOHATHBIX TOJI]
[5]. C sTuMu rpaHuTOMIAMU ACCOLUUPYET MpPEeUMYyIle-
CTBEHHO peIKOMETaIbHOEe  (MOJIMO/ICHUT-KBapIIEBOE),
MOJIHOCH-BOJIB(PAMOBOE, 30JI0TO-BOJIL(paMOBOE, HHOT/IA
penKo3eMeNIbHOE M HE3HAUUTEIbHOE 30J0TO-KBapLEBOE
OpyICHEHHE.

[IpucyrcTBue MacCHMBOB I'PaHOANOPUT-TOHAIUT-TIIATHO-
I'PaHNT-a1aMeJUINTOBOM (hopMany ¢ MECTOPOXKACHUIMHU
30J10TO-CYIb(HUHO-KBAPIIEBOTO THUIIA, COCTABIISIONINMHU
OCHOBHOW (DOHJ 30JI0TOIOOBIBAIONICH HMPOMBIIIIEHHOCTH
VYpana, ompenenser 30J0TOPYIHYI0 METaJIOTEHUYECKYIO
cnetduky BocrouHo-Ypanbckoro rpaHUTOMIHOTO TOS-
ca. [To MHeHMIO aBTOPOB JIaHHOM CTAaThH, 3TOT MOSC HE 00-
JIaJlaeT MEPCIEKTUBAMH BBISBICHHUS MEIHO-TIOP(UPOBBIX
MECTOPOXKJICHUI.

Takum o0pazoM, B pesyibTare MPOBEAEHHBIX IIPOT-
HO3HO-METAJJIOTEHUYECKUX MOCTPOCHUH ISl TEPPUTOPUH
IOsxHoTO Ypana ycTaHOBIEHO CleyIoLIee:

1. Beigenens! aBe MeaHO-NOP(UPOBBIE METAJUIOTCHU-
yeckue npoBuHINY — Tarmiscko-Marantoropekast 1 Boc-
TOYHO- YpallbcKasi, Kakaasi U3 KOTOPBIX BKIIIOYAET CEPHIO
commkeHHbIXx B mpoctpanctse BIIII, Oombmreit vacTbio
OJIM3KHMX 1O BpEMEHH 00pa30BaHMs, MAJICOTEKTOHNYECKON
TIO3MIIMH, COCTABY U IOCIIEI0BATEILHOCTH (POPMUPOBAHUS
crnararomux ux BITA.

Hosoanexceesckuit (D, ), Upenapikckuit (D,), I'ym-
oeficknii (D, ,), Bepxueypansckuit (D,~C)) mosca Ta-
TMIICKO-MarHUTOTOpPCKOM  MPOBUHIMKM  TIPEJCTABIISIOT
coboit Gazamsromansie BIIII, cdopmupoBaHHbIe Hero-
CPEIICTBEHHO I10CJI€ CTAHOBJICHHS KOJYEIaHOHOCHBIX Oa-
3aJBTOMIHBIX (opManuil. B kauecTBe NMpOIyKTHBHBIX Ha
MEITHO-TTIOp(GHPOBBIE Py/Ibl B HUX BBICTYNAIOT aHje3uda-
3aJbT-qHOpUT-TIarnorpanutossie BITA ocTpoBomyskHOTO
tuna. Ilpunagnexamuil Toit ke npoBuHLUU LleHTpans-
Ho-Maruuroropckuit BIIIT (C)) siBnseTcs akTHBH3alMOH-
HOHW CTPYKTYpOH B Ipezesax KpyIHOIo MepeKpbIToro cua-
JIYecKoro Oioka, a oopasyrone ero BITA u ¢popmarmn
XapaKTepU3yIOTCsl OOJIbIIEH YacThIO MOBBIICHHOH MIeI04-
HOCTBIO.

Byskano-nmytonudeckue nosca (D,~C,) — YBenbcko-
Enenosckuii u Karennnckuii, npunaanexamue Boctouno-
VYpanbckoit npoBUHINK, c(hOPMUPOBAHBI B ITpeaenax Boc-
TOYHO- YPaJIbCKOTO MOAHATHS C KPYITHBIMH BBICTYIIAMH J10-
no3aHeKkeMOpuiickux Meramopuueckux nopox. Ilomoxe-
HUE 3THX MOSICOB KOHTPOJINPYETCS Y3KMMH PUPTOTCHHBIMHU
rpabeH-CUHKIMHAIBHBIMA ~ CTPYKTYpaMH, —pacroararo-
IIMMUCS BJIOJIb MOOMJIBHBIX LIBOB CyOMEpHAMOHAIBEHOTO

npoctupanus. VX rokHBIM NpooKeHHeM B BocTouHbix
Myromxapax sSBIsIIOTCs Oosiee KpyIHbIe IPOruosl, 006paso-
BaHHbIE 0a3aJIFTONAHBIMU (DOPMALIMSIMH OCTPOBOIYKHOT'O
THUIIA C MPOSIBICHUSIMU KONYEIaHHBIX U MEIHO-TOpHHPO-
BBIX pyaA. OnpenesiéHHbIe YepThl Pa3BUTHS COMKAIOT 3TH
nosica ¢ 0aszanpronaabivMu BIIIT Tarmnscko-Maraurorop-
CKOM MPOBHHIIMH, YTO BBIPAXKAETCS MPEXJE BCETO B Ipe-
HUMYILIECTBEHHO JAUOPUTOBOM COCTaBE MACCUBOB PYHAOHOC-
HOHU ¢opmanmu. B To xe Bpems pynoHocHblie BITA stnx
MOSACOB OTAEJEHBI OT MPEALIECTBYIOIINUX KOJIYEeJaHOHOC-
HBIX 0a3aJbTOMIHBIX (hOpMAIMii CTAHOBJIEHHEM KpPYITHBIX
IUTyTOHOB Ta00pO-JHOPUT-TIIArHOIPAHUTOBOIl M MOHIIO-
HHUT-TPaHOCUEHHT-NIEHKorpanuToBOl (popmamuii (D,), ko-
TOpbIe CONpPOBOXKAAIOT YBenbcko-Enenosckuii BIIII B ero
I0’KHOM 3BeHe, a KaTeHuHCKHil — Ha BCEM €ro NPOTSKEHUH.
Kpome Toro, or THNWYHBIX 0a3albTOMIHBIX NOsicoB Ta-
THIIbCKO-MarHuToropckoi MpOBUHIIMY T HOsICAa OTIINYA-
I0TCSI 3HAYUTEIILHBIM 00bEMOM TEPPUTCHHBIX MTOPOJL B pa3-
pe3ax BYJIKAaHOTCHHBIX (hopMaluii 3a C4ET UX HAKOIUICHUS
MPEUMYIIECTBEHHO B JENPECCHOHHBIX CTPYKTypax, a Tak-
K€ IPUCYTCTBHEM B UX COCTABE NMOPOJ C HETPOXUMUYECKH-
MU IIPU3HAKaMHU KaK CyOIIEIOYHBIX PU(TOBBIX, TaK U M3-
BECTKOBO-ILIEJIOYHBIX OCTPOBOAYKHBIX TUIOB. Jl0CTaTOUYHO
JUINTEJBHBIN XapakTep pa3BUTHs PU(TOrEHHBIX CTPYKTYp
BO BPEMEHHOM MHTEPBAJIC paHHUH JICBOH—PaHHUI KapOOH
onpenenseT BO3MOXKHOCTb MPUCYTCTBUSL B KOHTPOIHUPY-
embix umu BIIIT BocTtouHo-VYpanabckoil MPOBUHLIMU HEC-
KOJIBKUX IUTyTOHOTCHHBIX (hOpMaliii, MPOJYyKTUBHBIX Ha
MEeHO-TTOP(GHUPOBBIC M CONPSHKEHHBIE C HUMHU PYJIBI.

Anremnaiickuit BIIIT (D, ) sBnsercs kak Obl «npome-
JKYTOUHBIM 3BEHOM» MEX/IY TUIHMYHBIMU 0a3ajibTOWIHBI-
mu (octpoBoxykHoro tuna) BIIIT Tarmnscko-Marauto-
TFOpPCKOM MpOBMHLMU M TosicaMu BoctouHo-Ypanbckoit
MIPOBHUHIIMY, KOHTPOJIUPYEMbIMU PUPTOTCHHBIMU CTPYK-
Typamu. [IpucyTcTBue cpean IUIyTOHHTOB 3TOro IHosca
JIOCTaTOYHO KPYITHBIX MAaCCHBOB I'PaHOMOPHUTOB U CyOIIe-
JIOYHBIX T'PAHUTOMJIOB OTPAXKAET €r0 I'€OTEKTOHUYECKYIO
MO3UILIMI0 Ha KPAaTOHU3UPOBAHHOM J0NAJIC030HCKOM OCHO-
BaHWU B HE3HAYMTEIBHBIX 110 pa3MepaM pUQTONOI0OHBIX
nporudax.

I'panutonnnelii BocTouHo-Ypanbckuil mryTOHUYECKUI
T0SIC, IPUYPOUYCHHBIHN K BBICTYIIaM JpEBHEro (hyHAaMeHTa,
00pa3oBaH KpYyNHBIMH, HEpPEIKO MNOIN(POPMAIIMOHHBIMU
rpaHUTOUIHEIMU  UHTpY3uBamu C —P  BO3pacTHOro WH-
TepBana. [ITyTOHUTBI TPaHOAUOPUT-TOHAIUT-IUIACKHOIPa-
HHUT-aJiaMesIuToBol (popmannn C,, onpenensiomen ero
30JI0TYI0 CHEIUAIN3al1I0, 0 BPEMEHU CTAHOBICHHS U
IPOCTPAHCTBEHHO B ONpPEJENEHHON Mepe CONpPSIKEHBI C
VBenbscko-Enenosckum BIIIT.

2. Metamnorenus: BIIII, umeromias KOMIUICGKCHBIA Xa-
pakTep, I03BOJISIET O0O3HAYMUTH BapUAaHTHI IPOCTPaH-
CTBEHHO-BPEMEHHBIX  COOTHOLICHUH  MeqHO-1Iopdupo-
BBIX U CONpPSUKEHHBIX C HUMHM BO BPEMEHH, a MHOIZA U B
MIPOCTPAHCTBE PYIAHBIX OOBEKTOB pa3HOW pyaHO-(Op-
MalMOHHON IpHHA/UIeKHOCTH. B OonbIIMHCTBE MOS-
coB (Upenmpikckom, HosoanekceeBckoMm, ['ymoOeiickom,



BepxneypanbckoM, YBenbcko-EneHOBCKOM) —mposiBiieHa
accouuanusi MeIHO-TIOP(UPOBOTO M 30J0TO-CYIb(PHIHO-
KBapLEBOIO OPYIEHEHUs] C MACCUBAMM OJHOW U TOM XKe
MIPOAYKTHBHOW IUTYTOHOT€HHOM (opmanuu. Bo3moxHo,
30J10TO-CYNb(UIHO-KBAPIIEBasl MHHEpAIM3alusi B psje
ciryqaeB (pukcupyer nepudeprieckue 4acTu MeJHO-IIOp-
¢uposeix PMC. [lyist mosicoB, c)OPMUPOBAHHEIX Ha OTHO-
CUTEJILHO TMOAHATHIX OJIOKAaX M KPYMHBIX BBICTYHax (yH-
namenrta (I'ymOGelickuii, LleHTpanbHO-MarHnToropckui,
VBenbcko-EneHoBCKHiT) XapakTepHO y4acTHe B UX CTpoe-
HUU COBO3PACTHBIX BYJIKAaHOT€HHO-TEPPUTEHHBIX IMPOTH-
00B (BHYTpeHHHMX M Nepudepniecknx), BKIOYAOIMINX
TOPU30HTHI YITIEPOAUCTO-TEPPUTEHHBIX TIOPOJA CO CTPATo-
WJHBIMH  30JI0TO-CYJIb(HIHO-KBAPIEBEIMA  MECTOPOIK/Ie-
HUSIMH U IposiBIeHusIMH. Kpome Toro, Bo MHOruX mnosicax
LIMPOKO MPOSIBICHO COBMELIEHNUE BO BPDEMEHU U IPOCTPaH-
CTBE MEIHO-TIOP(GHUPOBOTO U CKAPHOBOTO MEHO-MarHeTH-
TOBOTO OpYJICHEHHs, 00YCIIOBJICHHOE HX CBSI3bIO C MHTPY-
3MBaMH 00IIEeH POAYKTUBHOHN (hopMaIH.

3. BIIIT min ux 4acTH ¢ MECTOPOXKACHUSMU U IIPOsIBIIE-
HUSIMHA MEIHO-TIOp(MPOBOTO TUIA B MPOAYKTHBHBIX BITA
MIPE/ICTABISIIOT CO00H MeaHO-Nop(UpPOBBIE METAJUIOTCHHU-
YeCKHEe 30HBI, KOTOpbIe ObUIM PaHXUPOBAHBI 10 CTEIIEHH
TIEPCIIEKTUBHOCTH Ha MEIHO-Op(UpPOBOE OpyICHEHHUE.
[epcniektuBapie M3 (Tapyruncko-HoBoHMKOIAeBCKas,
VBenbckass u  EneHoBcko-CHHEIIMXaHCKas) BKIJIIOYAIOT
KaK MpOSBICHHS, TaK M IPOMBIIUICHHBIC MeIHO-nopdu-
POBBIE MECTOPOXKJEHHS; MMOTEHIMAIbHO NEPCHEKTUBHBIE
M3 (Ceepo-Hpenapikckas, ['ymemesckas, Bepxueypasb-
ckasi, JlomOapoBcko-AnieOyTakckas, AJanacBcKo-TedeH-
ckas, TaxranbMcKo-KpaldukoBCcKast) XapaKTepU3yITCs
MIPUCYTCTBUEM MEIHO-NIOP(UPOBBIX M CONPSDKEHHBIX
(MEIHO-MarHETUTOBBIX,  30JI0TO-CYJIb(HIHO-KBAPLEBBIX
u ap.) nposiBieHuid; M3 ¢ HESICHOH NepCreKTHBHOCTHIO
(Mennoropckasi, KpacHokameHCKast) cofepykar HEKOTOpbIe
KOCBEHHBIE NPHU3HAKU METHO-TOPPHUPOBBIX OOBEKTOB, HO
OTIIMYAroTCs cilaboi M3y4eHHOCThI0. MeHO-TIop(UpOBLIe
PYIHbBIC paioHbI (M3BECTHBIE M MPOTHO3UPYEMBIC), OKOH-
TYpEHHBIE B IpeAesaX METaJJIONeHUYECKUX 30H U TaKXKe
paHmXMPOBAHHBIC 110 CTETICHH IEPCIEKTHBHOCTH Ha OOHa-
pY’KEHHE MEIHO-TIOP(UPOBBIX MECTOPOXKICHUH, paccMar-
puBatorcs B crathe A.B.AHzapeeBa ¢ coaBTopamMu B 3TOM
cOOpHUKE.

Takum 00pa3om, NpoBeEHHAsE HA OCHOBE CTPYKTYpHO-
(opMaLMOHHOTO U PYJHO-()OPMAIIMOHHOTO AaHAIN30B OIICH-
Ka nepcrekTus Tepputopun HOxHoro VYpama Ha MeaHO-
nopdupoBoe OpyJCHEHHE C MOCTPOSHHEM IPOTHO3HO-
METAJUIOTEHUYECKUX KapT, BBIICICHHUEM U OKOHTYpH-
BaHHEM  Pa3sHOPAHIOBBIX  PYJHO-METAJUION€HHYECKHX
TaKCOHOB (OT METAJUIOTEHUYECKHX TPOBHHIMK 10 pyI-
HBIX PAlOHOB) NpPEACTABISIET COOOM KOMIUICKCHYIO Hayd-
HO-METOJUUYECKYI0 OCHOBY AJISI MPOEKTHPOBAHHUSA M MPO-

u3BozacTBa ['PP paznuuHOi creneHu AeTaqbHOCTU B 3TOM
peruoxe.
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