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METALLOGENY OF KAZAKHSTAN
WITH THE POINT OF VIEW OF THE NEW GLOBAL TECTONIC

M. Sh. Omirserikov, N. M. Zhukov, Kh. A. Bespayev
Institute of geological sciences named after K. 1. Satpaev, Almaty, Kazakhstan

Key words: metallogeny, geodynamic situation, Kazakhstan, oceanic crust, continental crust, ore minerals.

Abstract. Metallogeny of Kazakhstan is determined by paleogeodynamic situation. Each paleogeodynamic
situation have its own specific set of mineral deposits, which completely determines the choice of areas to search for
each of them.
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METAJIVIOTEHUSA KABAXCTAHA
C I1IO3NIMH HOBOU I''TOBAJIBHOU TEKTOHUKHA

M. L. Omupcepuxos, H. M. KykoB, X. A. becnaes
Wnuctutyt reonornueckux Hayk uMm. K. H. Carnaesa, Anmatsl, Kasaxctan

KiroueBble ci10oBa: MeTanioreHus, reoJmHaMuueckue oocTaHoBkH, KazaxcraH, okeaHHYecKas KOpa, KOHTH-
HEHTaJbHas KOpa, PyJHbIE NOJIE3HbIE HCKOMAEMBIE.

Annoranusi. Meramiorenuss Kasaxcrana ompeznemnseTrcs IajeoreoArnHAMHYECKUME oOcTaHOBKamu. Kaxmoit
MAIEOTEOJMHAMUIECKO 0OCTAaHOBKE OTBEYAET CBOM, XapaKTEpHBIH TOJNBKO e HabOp MECTOPOXKICHUH MOJE3HBIX
HCKOMAEMBIX, YTO TIOJIHOCTBIO OIIPEAEISIET BEIOOD TUIOMIACH AT TOUCKOB KAXKIOTO U3 HUX.

Beenenne. Teppuropusa Kazaxcrana mo cBoemy reoJiorideCKOMYy CTPOCHHIO JEIUTCS Ha JBE YacTH.
3amaj 1 10ro-3amaj] €e CJI0KEHB MOITHBIM YeXJIOM TIaT(GOPMEHHBIX ME30301-KaifHO30HCKUX OCaI0OUHBIX
MOPOJ, a B BOCTOUYHOH YacTH OOHa)KaroTCs TOME3030MCKMEe 00pa3oBaHMs, CPEIH KOTOPBIX BBIACISIOTCS
OTHENbHBIC, YacTO JOBOJBHO OOIMMpHBIC MEXTopHble BmamuHbl (Ceipmapbuackas, Lly-Capwicyiickas,
Tenusckas, Mnuiickasg 1 11p.), BBIIOJIHEHHBIE ME3030H-KailHO30MCKUMH OTIOXKEeHUAMHU. ['eonmornyeckas
uCcTOpUs Maneo3os oOHakeHHOM wacTu Kazaxcrana ompenensiach B3aMMOIEHCTBHEM JOKEMOPHHCKHX
KOHTHHEHTANBHBIX 010KOB (Pycckas mmatdopma, Ypanbckuid, Kazaxcranckuit 1 CHOUPCKUI TAIEOKOH-
TUHEHTBI) C pa3fesBIIMMM HX CyOOKeaHWYeCcKUMH OacceiiHamu, MNPHUBEIIIMM K CO3JaHHIO E€IUHOTO
KOHTHHEHTA.

[TepBriM 3akphuics CakMapcKuil KeMOPUH-CHITYPUICKI OacCeifH OKeaHMYECKOTO THITA, OTICIISBIIHIA
VYpanbckuii cyOKOHTHHEHT OT Pycckoii mmatdopmbl. «OCKONKaMH» 3TOTO CYOKOHTHHEHTA SIBIISIOTCS
BocTtouno-Myromkapckuil aHTHKIMHOPUN U DOETHHCKAs aHTUKIWHAIb, TPOJODKAIONIAs Ha TEPPUTOPUHU
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Kazaxcrana antuknuHopwii Ypanrtay. B panHem neBoHe Ypanbckuii CYOKOHTHHEHT OBbLT pa3/ielieH Ha psif
0ylokoB pudTamMu, camblii 3amagHBIA W3 KOTOPBIX MpeBpaTHiics B OacceilH OKeaHMYeCKOTO THIIa,
MIPEICTABICHHEIN 3€JICHOKAMEHHOW 30HOH, SIBIISIFOIICIHCS IOXKHBIM IPOIOJDKEHHEM MAarHuTOropcKoro
CHUHKIIMHOpUS Ypana. 3eleHoKaMeHHas 30Ha Myromkap — OAHO M3 HEMHOTHMX MECT, I/I€ IOJHOCTBIO
oOHakeH 0a3albTOBBIN CIOW OKEaHWYECKOW KOPBI, B TOM YHCIIE W TMOICTHJIAIONINN TOAYIICYHBIC JIABBI
TOPM30HT «Jaiika B Aaiike». B cpemHeM AeBOHE B ATOM OacceifHe BO3HHKIA MOJIOAAs SHCHUMAaTHYCCKas
OCTpPOBHAs IyTa, C KOTOPOU CBA3aHBI IMHKOBO-MEIHO-KOTUYEJAHHBIE MECTOPOXKIACHHUSL.

B 3ananHoi wacTu OacceifHa, oTnensiBiIero Ypanbckuii cyOkoHTHHEHT oT Kaszaxcranckoro, mocie-
JIOBaTENbHO CO CMEIIEHUEM Ha BOCTOK CYIECTBOBaIU JIEHHCOBCKasi OpJOBHUK-CUIypHiickas u Penopos-
CKasl cpelHe-TIO3THEIEBOHCKAsl YHCHUMATHYECKHe OCTPOBHBIE OyTH. B paHHeM-cpeaHeM KapOoOHE 311ech
oOpa3oBasiach SHCHATMYECKas BajepbsHOBCKas OCTPOBHAas Jyra C €€ MHOTOYHCICHHBIMHU JKEJe30-
PYIHBIMH MeCTOpPOXKACHUAMH. CMEIIeHHBIM K 3amagy IOKHBIM TPOJOJDKEHHEM 3TOW JYyTH SBISETCS
Uprusckasg 3oHa Myromxap.

B 0Oacceitne, paznenssuiem Kazaxcranckuit 1 CHOMPCKUI MajJCOKOHTHHEHTHI, B KEMOPHU BO3HUKIIA
Iwuarns-TapOararaiickass SHCUMaTHYecKash OCTPOBHAs yra, MPEBPATHBIIASCS B CHIype B KOHTHHEHT,
oTmenuBIUil oT OacceifHa ero J[kyHrapo-bamxamickyto dacTte. B opmoBuke Ha 3amagHOW W IOKHOU
okpauHe OacceliHa cymectBoBaia CrenHsk-KeHapIkTacckas sHCHaIYecKas OCTPOBHAS IyTa, (hparMeHTHI
KOTOPOH cpeu 0oJiee MOJIOABIX 00pa30BaHUN IPOCIIEKUBAIOTCS K BOCTOKY 10 Tepputopun Kutas.

B mocnecunypuiickoe Bpems JxyHrapo-bamxamickas W ocTanbHasS YacTH OBIBIIETO CIUHOTO
CubupcKOro OKEaHWYECKOTO maiieobacceiHa pa3BHBAIMCH MO pasHoMy. [lo obpamnenuro J[xyHrapo-
Banxamickoro OacceliHa BO3HHMK JICBOHCKHI OKpPaMHHO-KOHTUHCHTAJBHBIN ByJIKaHWYEeCKHW mosc. Ha
TpaHUIle JeBOHAa W KapOoOHa 37ecCh MPOM3ONUIO CMEIICHHWE 30HBI CYONyKIIMH K FOTy W 00pa3oBaiics
MO3/IHETIANEC030MCKII KapOOH-TIEPMCKUIl OKPaMHHO-KOHTHHEHTAIbHBIN BYJIKaHO-TUTYyTOHHYECKH TIOSIC.
PazBuTHe »THX MOsCOB OTpa3miiock Ha Bcel Teppuropun Llentpanshoro, CeBeproro u KOxuoro Kazax-
CTaHa, TIOBIHUSAB HAa MX MeTaJuloreHuto. Ha 3amagHol okpanHe ocTanpHOI yacTu OacceiiHa, 1o TpaHUIe ¢
Uunarms-TapbarataeM BO3HUKIA B JCBOHE W CYIIECTBOBAja BIUIOTH JO MepMu Kapma-Manpakckas 3H-
cUMaTWYecKasi OCTPOBHAs Jyra, a Ha BOCTOKe — PymHo-AnTaiickas NeBOH-KapOOHOBas YHCHUATHYCCKAS
OCTpOBHas Ayra. 3akpbeITHe 00enx BeTBel OacceiiHa Mpon30ILIo B KapOoHe.

3akpeiTHe 0acCceHOB 3aKaHYMBAIOCH IMOCIEAYIONMMH KOJUTM3WOHHBIMH TPOIECCAMU, B KOTOPHIE
BOBJICKJTUCH KaK OJIOKH ¢ OKCAaHHYECKON KOpOH (PHCUMATHYECKUE 30HBI KOJUTU3HUH), TAK M MPUIICTAIOININE
YYaCTKH C KOHTHHEHTAIBHON KOpOW (PHCHATMYeCKHe 30HBI KoJunM3uu). Kommsus compoBoxIaliach
MPEUMYIIEeCTBEHHO UHTPY3UBHBIM MarMaTH3MOM, TPAHUTOUIHBIM B CHATMYECKUX OJIOKaX U OCHOBHBIM B
CUMAaTHYECKHUX, a TAK)KE COOTBETCTBYIOIINM PYJ000pa30BaHUEM.

AKTHUBHBIE T€OTEKTOHHYECKHE IIPOLECCHI, COMPOBOXKIABIIMECS MarMaTu3MOM, MPaKTHUYECKH MOJI-
HOCTBIO 3aBEpILMIUCH Ha Tepputropuu KaszaxcraHa B paHHeM Tpuace. B mMe3030e u kailHO30€ Ha Teppu-
topun KazaxcraHa ycTtaHOBWICSA IUIATOPMEHHBIN ATam pPa3BUTHA, KOTOPOMY OTBEYaeT CBOW HaOOp
TIOJIC3HBIX UCKOTIACMBIX.

Takum o00pa3oMm, Ha MPOTSHKEHHH BCero (aHepo3os Ha Tepputopuu Kaszaxcrana mnpoucxonuia
3aKOHOMEpHas CMeHa B IPOCTPAHCTBE M BPEMEHH T€OTEKTOHHYECKHX OOCTaHOBOK, COTJIACYIOMIAsiCS C
MOCTPOEHUSIMH HOBOW TJI00abHOM TeKTOHWMKH. KakaoMmy Tumy reognHaMHU4ecKoi OOCTaHOBKH, He3a-
BHCHUMO OT MECTa U BPEMCHH €€ MPOSBJICHHUS, COOTBETCTBYET CBOUM HAOOp T'EOJOTHYECKHX U PYIHBIX
(dbopMmanmii, T.-e METAIUIOTeHWYEeCKNX (POpManui, YTO W TMO3BOJIIET B PETHOHAILHOM IUIAHE BBHIIEISTH
TUTOMIAIM, TEPCIIEKTHBHbIE HAa TOT WJIM WHOW BHJ TIOJIE3HBIX HCKOMaeMbIX. JlokemOpwmiickas ucTOpus
reoJioruueckoro pa3putus Kazaxcrana, n3-3a CHIIBHOTO MeTaMOp(hU3Ma MOpoJ] M TPYIHOCTH OTPEIeICHHSI
WX HMCXOJIHOTO COCTaBa W (HOPMAIMOHHOW MPUHAIJICKHOCTH, MOIAEeTCs pacin(poBKe 3HAYUTEITHHO
TpynHee. C ompeneneHHoN 1ol BEpOSATHOCTH AUArHOCTHPYETCS Te0JMHAMUYecKas IprUpoja HEKOTOPIX
(dopmanuii mo3aHEro MPOTEpo30s. ApXecKue U PaHHENPOTEPO3OUCKUE OJIOKH MOPOJ paCCMaTPUBAIOTCS
HaMU KaK CpPEIUHHBIC MaCCUBBHI.

Merajuiorenusi 00pa3oBaHMii OKeaHM4YeCKOro JHa. [IpyM MeTaqIOreHM4ecKOM aHalu3e K
00pa3oBaHMSIM OKEAHMYECKOTO THA OTHECEHBI CTPYKTYPHI, CII0’KEHHBIE TIOYIICYHBIMA JIABAMH C PEAKUMU
JIMH3aMHU KPEMHHCTHIX MOPOJ (0a3aJbTOBBINA CIIOW) W MEPEKPHIBAIOIIMMH HX TMEIarHYeCKUMU OCAIKAMH,
WHOT/A C MpOCToAMH 0a3albToB (0camouHbi cioi). [lo cCOBpeMEHHBIM MpenCTaBICHUsIM 0a3albTOBBIN
CJION OKEaHW4YEeCKOro IHa oOpa3yercs B OKeaHWYEeCKHX pH]Tax, Ha YTO YKa3bIBAIOT 3aJieTalollhe MO




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

MOYIIEYHBIMH JIaBaMH TAKeThl CONMKEHHBIX TNapajlieNlbHBIX JaeK OCHOBHOTO cocraBa. [lo mepe
yaaneHus OT pudTa OH MEePEKPHIBACTCS METarHIeCKUMA 0CaIKaMHU.

bazanemogelii cnoit cnaraetr oTAeNbHBIE OJOKM B 3HCHMATHUYECKHX OCTPOBOAYKHBIX CHCTEMaXx,
AKKPELMOHHBIX TIPU3Max, 30HaX TpaHC(HOPMHBIX pa3noMoB. CIUIONIHEIE OIS OH 0Opa3yeT B CakMapcKoi
30HE, TJ€ OCTPOBOAYXHbIE 00pa3oBaHHS OTCYTCTBYIOT, W B 3elleHOKaMeHHOH 30He Myrokap, rie
MOCTIETHAE PACTIPOCTPaHEHBl OrpaHUYeH0. B mMupe k 6a3aqbTOBOMY CIIOI0 NMPHUYpPOYEHBI KOTYETAHHBIE
MECTOpOXAeHUs Kunpckoro Tumna. B Ka3zaxcTane mpoMbllsieHHbIE MECTOPOXKIEHHUS ATOTO TUIA HEU3-
BECTHBI, HO WX BBISBIICHHE He uckimodaeTcs. [loka e merammoreHus: 6a3anbToBoro cios B Kazaxcrane
OTPAaHWYMBAECTCA MENKHMH TIPOSIBICHUSMH MEIHOKONYETaHHBIX IPEHMYIIECTBEHHO IPOKUIKOBO-
BKpAaIUIEHHBIX pyJA, HauOoyiee NPEICTaBUTENBHBIM M3 KOTOPBIX SBJSIETCS MEJIKOE MECTOPOXKICHUE
Tecuxkrac.

Hawubonee npeBHAN KeMOpHii-cpeIHEOPAOBUKCKANA BO3PACT UMEIOT 00pa30oBaHus 0a3aIbTOBOTO CIIOS
okeaHnuyeckoro nHa Kaszaxcran-CuOupckoro maneokeaHa M 3aJyroBoro OacceifHa, pacroJjiaraBIIErocs
3anagHee CTEmHSKCKON SHCHAlINYecKoW OCTpOBHOW Ayru. WX BBIXOABI CBSA3aHBI C 3HCUMATHUECKUMH
octpoBoayxHbIMU cuctemamu LlIptarH3-TapOararas u Cenersi-bo3makoabCKOTo paioHa, ¢ aKKpPEIHOoH-
HBIMH TIPU3MaMHU JEBOHCKOTO W ITO3HENAaJe030HCKOTO KPaeBBIX BYIJKAHO-TUIYTOHHYECKHUX IIOSCOB U
Kanaup-Hailimanckoit 30HO0#M komumm3un. OKeaHH4YecKoe JTHO 3ayroBoro OacceliHa obHaxeHO B Mmmm-
CKOH ITyKe M B BHJIE OTHCIBHBIX MEIKHX BBIXOJOB B 3amagHoi yactu Capbicy-TeHH3CKOro MOJHATHS.
Mecropoxnaenue Tecukrac pacronoxeHo B UTMypyHIMHCKOM 30HE aKKpEIMOHHOW MPHU3MBI IMO3/IHENa-
JIC030MCKOTO  BYJIKAHO-TUTyTOHMYECKOro Tosica. CpenHeOpIOBHKCKHN BO3PAacCT HMMEIOT 00pa3oBaHUs
0a3anbTOBOIO CIOsI OKeaHMYeCcKOH Kopbl CakMapcKoil MeTayutoreHn4eckoil 30061 Myrompkap. Pyasl Beex
W3BECTHBIX 3]IeCh KOoluemAaHHbIX npossieHni (Kenpuiram, Kapranmackoe, bumpar u ap.) mpoxxuikoBo-
BKpPAIUICHHBIC C €MIMHUYHBIMU JIMH3aMH CIUIONIHOTO KoJ4enana MOIHOCTEI0 0,3-0,4 M ¥ MPOMBIIIUICHHOTO
MHTEpeca He NPEeACTaBISIOT. PaHHe-cpenHe1eBOHCKUN 0a3albTOBBIM CIOW OKEaHHYECKOTO JHA Cllaraet
OCHOBHYIO 4YacTh 3elleHOKaMeHHOH 30HbI Myromxap. C HHM CBSI3aHBl MEJKHE MEIHO-KOIYeTaHHbIC
nposiBiieHusT AKKBIpTBIK I, Akkbipmbeik 11, JKanrana u ap.. Berxomasr 6a3anbTOBOTO CIIOST OKEAHHYECKOTO
JTHa IEBOHCKOT'O Bo3pacTa nMeroTcs Takke B JKapma-Caypckoi MeTaysIoOreHH4eCKO 30He I0ro-3amnaiHee
Hapckol CyTypBhlL.

Ocadounblii c10il OKEaHWYECKOTO IHA PACIPOCTPaHEH B TeX )K€ CTPYKTypax, 4TO M 0a3aibTOBBIN
cJoM, a Takxke ciaraer obmmpHbie wiomann B CeBepo-2Konrapckoir u Epemenrtay-Huszckoil MeTao-
reHudyeckux 30Hax. C HUM CBSA3aHBI MIPOSIBICHUS U METIKHE MECTOPOXKIACHUS MapraHila U JKejesa.

KemOpwii-cpetHEOpIOBUKCKHAN BO3PACT UMEIOT 00pa30BaHUS OCAIOYHOTO CJIOS OKEaHWYECKOW KOPHI
B EpemenTay-Hus3ckoil Mmetamiorennueckoit 30ue u B MmmMckoi nyke. Pa3po3HeHHbIE BBIXOIbI 0Ca104-
HOT'O CJIOSI OKEaHMYECKOH KOpBI 3TOTO BO3pacTa paclpocTpaHeHbl Takke B YuHrus-TapOaraTaiickoit
SHCHUMATUYECKOW OCTPOBOAYKHOH CHCTEME M B aKKPEUIHMOHHBIX MpPHU3Max JEBOHCKOTO W IO3IHETa-
JIE030MCKOTO KPaeBBbIX BYJIKaHO-IUIyTOHHMYECKUX MosAcoB. B Epemenrtay-Husiackoil 30He opyleHeHue
MaprannoBucro-xenesnoe (Kocaranmmuckas, bogyHoBckas u KymapIkonbckas TpyIIel TPOSIBICHUN) U
JKene3zo-MapranieBoe (ANrbIpxkaibekas rpynna). [IpuypodeHo oHO K mopoaaM KeMOpuil-cpeaHeopao-
BUKCKOW aKABIMCKOHM CepHH, CIOKEHHOW KPEMHHCTO-TEPPUTEHHBIMU TIOPOJAAMH C PEAKHUMH IPOCIOSIMHU
6azanbToB. PyaHble 30HBI mpociexuBatoTcs Ha 25-30 KM IpH IPOTSHKEHHOCTH OTAENBHBIX MECTOPOXK-
nenuit Ha 800-4500 M. Ha kaxx1oM MECTOPOKICHUU BBIJEISACTCS 2-5 PyIHBIX MJIACTa MOIIHOCTHIO 2-32 M
KaXIblid, pa3liesieHHbIX Oe3pyaHbiMu mpociosMu B 2-20 M. Coxepikanue xene3a B pyaax 18-42% mpu
cpenHem conepxaann 21-35%. Cpennee conepxanme mapranma ot 1,3-5,3% B MapranmoBHCTO-Ke-
ne3HbIX 10 19% B Jkene30-mMapraHieBhIX pyaax. Bce MecTopokneHHus HEJOW3ydYeHBI, YTO OOBICHIETCS
TeM, 4To B Apyrux paiionax CHI' momoOHBIE MeCTOpOXXIEHHSI HE WMEIOT MPOMBIIUIEHHOTO 3HAYCHUS B
CBSI3U C HEOONBIIMMHU pa3MepaMy M HU3KHM KadecTBOM pyx [1].

B UmmmMckol Jyke MapraHieBoe OpyAeHEHHE MPHYpPOYeHO K OTJIOKEHUSAM TAacOOMHCKOI CBHTHI
OpJIOBHKA, TIPEJICTABJICHHBIM apTHJUIUTAMHU, KPEMHUCTBHIMU aprUJUTUTAMH U aJIeBPOIMTaMU. TacoOMHCKas
CBUTA TOJICTUIIAETCS SIMIMaMHd KyMaWCKOW CBUTHI HM)KHETO OploBHKa. Ha rurtomany pa3BuUTHS TacoOWH-
CKOW CBUTBI U3BECTHO OoJiee 25 0OBEKTOB MapraHIEBBIX Py, B TOM YHCJIE MECTOpoxicHusi TacoOa,
JKakcel, XKroHxkeH ¢ 3amacaMu pyJ 10 2 MJIH. T ¥ pyaonposisienus [lonaropHoe u ApbacokkaH ¢ 3amacamu
pynst 1o 90 TeIc. T. Ha Bcex oObekTax MapraHIeBble pyasl (OPMHUPYIOT MapraHIeBO-PyIHBIE TOPU3OHTHI
MPOTSAKEHHOCTHIO OT JECATKOB METPOB /10 3 KM IIPU MOIIHOCTH OT MEPBBIX MeTpoB 10 10-12 M. PyaHbie
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TOPU30HTHI IIPECTABICHBI YePEIOBAHUEM PYAHBIX TaYeK MOIIHOCTHIO 0 2-3 M M O€3pyAHBIX aprUJIIIUTOB
U TJIMHUCTO-KPEMHHUCTBIX ciaHmeB. CamMu pyAHbIE IauKH CIOXEHBl YEpenyIOIMMUCS IUIaCTaMH
OpayHUTOBOM Pyl MOIITHOCTHIO 2-15 CM U TVIMHUCTHIX CIIAHIIEB MOITHOCTHIO 1,5-45 cm. [IpoTsHKeHHOCTh
PYIHBIX IUIACTOB OT JAECATKOB IO MEpBBIX cOTeH MeTpoB. CoaepxaHue MapraHua B pynax 7,8-53,6%
(cpennee 24,7%), conepxanue xenesa 6,2-7,1%. Brime MapranueBbx pyJ Ha MECTOPOXKICHUAX 3aI€raioT
KEJIe3NCThIE CIIAHITBI U apTHUIMTHI MOIIHOCTEHIO 1,5-2 M ¢ copeprkanneM sxenesa 1o 24% mpu copep:kaHuu
maprasnna 0,17%.

B nmpyrux paiioHax pacnpoCTpaHEHHUs] OCaZOYHOTO CJIOS OKEAHWYECKOH KOpBl KeMOpUii-OpIOBHK-
CKOTO BO3pacTa 3HAYMMBIX IIPOSIBIICHUI MapraHIa 1 Kejle3a HEU3BECTHO.

Cunypuiickuii BO3pacT HMEIOT KpPEMHHCTblE MOPOJBl CakMapcKoil CBUTBH CakMapCKOH 30HBI
Myromxap. Mapranuesslie pyasl B HUX (pynonpossieHus Kocucrek n KaprannHckoe) KOHKpeIIMOHHBIE.
Ha pynonposiBnennn Kocucrek opyaeHenblid TOPU30HT SIIIM MOIIMHOCThIO 10 M mpociexeH Ha 2,5 KM.
OpyieHeHre TIPeICTaBIeHO KOHKpeusIMu pasmepoM 3-14 cm. IImoTHOCTS KOHKpenuii 1-3 Ha KBaIpaTHBIN
MmeTp. Conepkanue Maprasia B KoHkpeuusax 21-48%, cocrasnsasa B cpeaneM 34%. Ilo cocraBy BMemiaro-
KX TOPOA (ALIMBI ¢ MHOTOYHMCICHHBIMH OCTaTKaM{ PafuoJIIpuil) M XapaKTKpPy OpyAeHeHus (KOHKpe-
IIUM) IPOSIBICHUS KOMIUIEKCa HAIlOMHMHAIOT COBPEMEHHBIE KOHKPELMOHHBIE PYAbl OKEAaHWYECKOIO [HA.
Huskas KOHIEHTpalusi KOHKPEUUil B TBEPABIX JUTH(QUIIMPOBAHHBIX MOPOAAX NENIAeT OCBOCHHUE IPOSB-
JICHUH KOMIUIEKCA HEPEHTAOCIbHBIM.

CpenHeIeBOHCKHUI BO3pAaCcT UMEIOT MOPOJIbI OCATOYHOTO CJIOSI OKEAaHWIECKOro JHA Ha rore Myromkap
no obpamnenuto bepuorypckoit mynbabl. [posiBnenns mapranna (Lyympmax, Munbiama, Kapaaabip)
NPUYPOYECHBI K TOPU30HTY KPEMHHUCTBIX CIAHLEB M SIIM, pasaessomemy 3¢dy3ussl 3eneHokaMeHHOI
30HBI U 3aJIeTAIOIIUE BhIIIE Ty(HOreHHO-0CaA0UHBIE TIOPOAbI XkuBeTa. [1o cTpaTurpaduiueckoMy mosioxe-
HUIO U CTPOCHHUIO STOT TOPU30HT COMOCTABISIETCS C OYTYJBITBIPCKUM TOPU30HTOM MarHUTOrOpCKOTO
CHHKIIMHOpHUSL Ypana, B KOTOPOM TakKe W3BECTHBI MPOsBJICHUS Maprania. Hanbonee n3yueHo MeCTOpox-
nenne lllyynnak, pacrnoyiokeHHOE B CeBepO-BOCTOYHOM OopTy bepuorypckoil cuMHKIMHaIM. BBIABICHO
JBa pyaubix Tena. Jnuaa ux 250 u 350 M, moiHOCTh OT 0,4 10 3,6 M IIpU cpeHeN MOITHOCTH OKOJio 1 M.
Briensiorcss 1Be PasHOBHUIHOCTH pyJ: IUIOTHBIE IMHPOJIO3UTOBBIE M PBIXJIBIE Ba-MHUPOIIO3UTOBBIE.
Copepxxanne mapranna gocturaet 41% mnpu cpennem cogepxanuu 25,7%. Conepxanue kene3a B pyae
coctaBisiet 6,6-13,7%. 3amacel mapranta ceime 30 ThIC. T.

[To3gHeneBOHCKO-paHHEKapOOHOBBIM OCaJOYHBIN CIOH OKEAaHMYECKOH KOpPBI paclpoCTpaHEH B
Cesepo-Xonrapckoit u I'opHocTaeBcko-Uapckoil meramnorenudeckux 3oHax. B Cesepo-XKonrapckoit
30HE OH MPEACTABIICH BEPXHUU IEBOH-TYPHEUCKOM TAaCTayCKOW CBUTOH, CIOKEHHON TOHKO3EPHUCTBIMU
TEPPUTCHHBIMU NOPOJIAMH C NIPOCIIOSIMA KPEMHHCTBIX CIIAHIIEB, SIIM, JHMH3aMU PHU(OBBIX U3BECTHAKOB U
BYJIKAHUTOB CpEJHE-OCHOBHOI'O COCTaBa. MapraHiieBoe opyA€HEHHE IPHYPOUEHO K TOPU30HTAM U JIHH3aM
AIIM Cpeld KPEMHHUCTBIX CJIAHIIEB, AJIE€BPOJIMTOB M aHAE3UTO-0a3aJbTOB, CIAralolliuX CPEIHIOI YacThb
cBuTHL. M3BectHO Oomee 30 mposBIeHUI MapraHiia, HanOoJjee H3yIeHHBIM U3 KOTOPBIX SIBILIETCS MEITKOE
MecTtopoxaenne Kapamona. Pa3smepsl pyaHBIX Tel COCTABISIOT JIECATKU-TIEPBBIE COTHHM KBaIpaTHBIX
MeTpoB npu MourHocTH 0,5-7,0 M. Conep:xanue Mapranua gocturaer 25-28%. Pyzapl nmuposo3uToBsle U
NICUJIOMEJIAHOBBIE, paXke OpayHHUTOBBIC M TayCMaHHUTOBbIE. |'eosloruueckue 3amachkl pyJ MECTOPOKACHUS
Kapamorna oxono 1 miH. T.

B T'opHocraeBo-Uapckolf MeTanIoOreHH4ecKo 30HE MpOsBIEHHS MapraHua (Apkajblkckoe, Apka-
nsikckoe 1, Yapckoe, Kockanran) cBsi3aHbl ¢ KPEMHHUCTBIMH IOPOAAMH apKaJbIKCKOW CBUTBI CPEAHETO-
BEPXHEIO BH3€, CIOXECHHOW aHIE3UTOBBIMH M 0a3aJbTOBBIMH HOpPQUPHUTAMH, TY(HOKOHIIOMEpaTami,
TyonecyaHnKaMH, TITHHUCTBIMH M KPEMHUCTBIMH CJIAHIIAMH, TTOJIMMUKTOBBIMU TTECYaHUKAMH U H3BECT-
HSIKaMH B HIDKHEH YacTH M KPEMHHMCTBIMHU U TJIMHUCTBIMH CIIaHLIAMH, aJleBpOJIUTaMHU, sIIIMaMu, Tydormec-
YaHUKaMH, MTOJUMMKTOBBIMH II€CUaHHUKAaMM, U3BECTHAKaMHU M 11a0a30BbIMH NMOPGUPUTAMU B BEPXHEH.
Bce mposiBienust Mapranna ogHOTUIHEL. Hanbomnee u3ydeHHOEe MecTOpOXKIeHHE APKANBIKCKOE 3aHUMAET
nnomans 8x2 kM”. PyaHbIe Tena IHH30- U IIACTOOOPa3HOi (OPMbI 3a7I€raloT COrIACHO ¢ BMEIIAIOMIUM
nopogaMu. MomHocts ux 0,6-2,5 M, IPOTSKEHHOCTh o mpoctupanuio 10 200 M, cogepkanue (B %):
MnO - 3-40, Fe,O3 — 3-30, SiO, — 18-82, Co — 0,02-0,62. Ha 3amane y4acTka pyjabl *ejie30-MapraH-
LEeBBIC, B LEHTPE U Ha fore — Mapranuesble. OCOOCHHOCTBIO Py SIBIAETCS BBICOKAsk KOOAIBTOHOCHOCTD,
YTO JeNaeT MX CXOOHBIMH C KOOAJbTOHOCHBIMHU MapTaHIEBBIBIME KOPKaMH COBPEMEHHBIX OKCAaHUYECKUX
MTOJIBOJAHBIX TOP U TAHOTOB, KOTOPHIE 000TAIIEHBI TAKKE TUTATHHOM, PEIKUMH 3EMIISIMHA U MOJTHOICHOM [2].




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Hepacunenennvle omioiceHus OKeaHu4eckoz0 OHa BBIJCIICHBI B TIPOTEPO30HCKUX OJIOKaX, TIe W3-
3a UX TECHOM MepemMexaeMOCTH UX pasliefieHue 3aTpynHutenbHo. B Kapcakmaiickoit moazoHe Yisitay
OHU TIPENICTABIICHBI BYJIKAaHOTEHHO-OCAIOYHOW KapcaKMaicKol cepueil HWKHEro-cpegHero pudes,
BKJIFOYAIOIIEH TOPU30HTHI XKEJNE3UCThIX KBAapLMUTOB. BulaenseTcss 10 NEBATH TOPU3OHTOB IKEIE3UCTBIX
KBapIUTOB. BOJBIIMHCTBO MX CBA3aHO C BEPXHHMH OCAIOYHBIMH YACTSIMH MaKpPOPUTMOB, HWKHSS HaW-
0ojee MOIIHAS YaCTh KOTOPBIX CIIOXKeHa 0a3anbraMu. MOIIHOCTh TOPU30HTOB KEJE3UCTHIX KBAaPIIUTOB —
ot poneit merpa 1o 20-25 M. M3BecTHO Oojiee AecsATH MECTOPOXKICHHH M MPOSBICHHN >KEIE3UCTHIX
kBapiuToB: banOpayn, Kapcakmaiickoe, XKapkyayk, AmmTacTsl U ap. 3amachkl )Kele3HbIX Py Hanbonee
KPYITHOTO M3 HUX MeCTOpoxkaeHus banOpayn cocraBnsator 125 miH. T npu copepkanuu xemneza 41-48%.
Pynpl MecTopokaeHnit reMaTHTOBBIE. TONBKO Ha MECTOPOXAECHWH AIIUTACTHI, MPUYPOUYEHHOMY K
KCEHOJIUTY >KEJIE3UCTHIX KBAPIUTOB B JEBOHCKUX IPAaHUTOWIAX, Pyl T€MaTUT-MarHeTUToBbIe. ViMeroTcs
SMHU30INIECKHE CBEIACHNS O MMPUCYTCTBUH B PyaX MECTOPOXKACHUH 30JI0Ta.

Kpome ViblTayckoil MeETamIOr€HUYECKOW 30HBI 3HAYUTEIBHBIE 3amachl JKEJIE3UCThIX KBAapPLUTOB
M3BECTHHI Ha rore Kazaxcrana (mectopoxaenue [ Bapueiickoe).

MetasuioreHusi OCTPOBHBIX Ayr. OCTpoBOIyKHBIE TaneocucTeMbl KazaxcTana moapaszieieHbl Ha
SHCUMATHYECKHE U dHCHaTndeckre. [lepBbie BOZHUKIN Ha OKEaHMYECKOi KOpe, 4acTo BHE CBSI3U C 30HAMHU
CyOqyKIMH W B TakOM CiIy4ae MapajuIeIu3yIoTcid C IEMsIMH COBPEMEHHBIX OKEaHHYECKHX OCTPOBOB,
MOJIBOJHBIX TOp W TaiiotoB. OHM Bcerna BKIIOYAIOT OJIOKM OKEaHWYECKOW KOPHI, MOJCTHIIAIONICH BYII-
KaHOTE€HHO-0CaJOYHBIE OCTPOBOAYKHBIE OOpazoBaHMs. Ha paHHWX dSTamax pa3BUTHS OCTPOBOIYKHBIX
cucteM dTH 00pa3oBaHHs TpexacTaBieHbl dQdy3uBaMu 1 TypaMu OCHOBHOTO M CPEIHEro cOCTaBa IpH
MOJUYMHEHHOW POJIM KUCIBIX BYJIKAaHWTOB M HE3HAUMTEIFHOM Pa3BHTHUHM TEppUTeHHBIX mopon. Ha OGomnee
MO3/IHAX 3TamaxX BO3PAacTaeT POJIb KHUCIBIX BYJIKAHUTOB W TEPPHUTEHHBIX MOPCKHX OTJIOXKEHHH. YBEIH-
yuBaeTcs O0IIas MIETOYHOCTh MarMaTHUECKUX MOPOJI PH COXpaHEHUH HaTpueBoro npoduist. UHTpy3un
SHCUMATUYECKUX OCTPOBHBIX AYT OTHOCATCS K rab0pO-IUTarHiorpaHuTHOMY PALY, CyOBYJIKaHHYECKUE Tela
UMEIOT NaIUTOBEIN 1 00Jee OCHOBHOM COCTaB.

DHCHann4ecKkue OCTPOBHBIE TyTH BCETAA CBSA3aHBI C 30HAMH CYOAYKIIMH M COOTBETCTBYIOT COBpE-
MEHHBIM OCTPOBOJAY)KHBIM CHCTEMaM aKTHBHBIX KOHTHMHEHTAJIBbHBIX OKpauH. OHH OOBIYHO BKIIOYAIOT
Oyloku Oonee ApeBHEH KOHTHHEHTAIBHON KOPHI, COCTaB KOTOPOW BO MHOTOM OIpENeiseT XapakTep
MarmMaTu3Ma, OTIUYAOIIUIICS OT TAKOBOTO YHCHMATHYECKHUX OCTPOBHBIX AYT OOJBIINM pa3zHOOOpasueMm.
Ha cumaTtnueckux 06yiokax OH MO COCTaBy HMHTPY3HHM NpUONMXKaeTcd K MarMaTH3My 3HCHMAaTHUECKHX
OCTPOBHBIX Iyr. B OCTpOBHBIX Ayrax, BO3HHMKIIMX Ha CHAJIM4YECKOM OCHOBAaHHUH, pacIpOCTPaHEHBI
MPEUMYIIECTBEHHO KHCIIbIE MarMaTHYeCKHe TOPOJIbl C YBEIMUYEHHBIM KaJHMii-HATPUEBHIM OTHOIICHUEM.
MeHsieTcs TakXe€ COCTaB TEPPUTEHHBIX MOPOJ: €CIM B YHCHMATHYECKHX OCTPOBOAYKHBIX CHCTEMax OH
BYJIKAHOMUKTOBBI, TO B OSHCHAJIMYECKHX OCTPOBHBIX Jyrax HPUCYTCTBYIOT MNPOAYKTHl pa3MblBa H
MEPEOTIIOKEHUST KOHTUHEHTAIFHBIX OJIOKOB.

IHcumamuueckue ocmpogoodyrchvle cucmemsl KazaxcraHa XapaKTEpH3YIOTCS 30J0TOPYIHOW H
MEIHO-IIMHKOBOM MUHepanu3anueid. B OCTpOBHBIX Ayrax cO 3HAYMUTENBbHBIM KOJWYECTBOM OCaTOYHBIX
MOPOJ PacIpoCTpaHeHa TaKKe MUHepaiu3anus cBHHIA. [103qHMN 1eBOH-KapOOHOBBIE HCHMATHUECKHUE
OCTPOBOIYKHBIC O0Opa3oBaHHUs paclpocTpaHEHBI B 3amagHo-KapMHUHCKON 30He M B XpeOrax MaHpak,
Cayp, Caiikanbl. Onu BMeniaroT meaHonopduposoe (Keisbuikaun, Kencaii, Jlapaaosennckoe, OceHuee),
30510TO-MeHOnOpdupoBoe (beckayra) m 3010TO-MeTHOE KBapLEBO-XKHIbHOE (ApceHTheBCcKasg U XabaH-
YaJicKas TPYIIBI MPOSBIECHUI) OpPyICHEHHE, CBS3aHHOE C HATPOBBIMH T'PaHUTOWUIHBIMU WHTPY3USIMHU
kapOoHOBOTO BoO3pacta. Hambonmpmmii WHTEpec MpEeACTaBIsSeT pa3BelbIBAEMOE CeWdyac 30JI0TO-METHO-
nop¢pupoBoe MecTopokaeHne beckarya, ycTaHOBIIEHHBIE 3allachl KOTOPOTO COCTABIISIOT MOpsiAka 1 MIIH. T
YCJIOBHOU MEIH.

B ®enopoBckoii cpeaHe-mo3IHEICBOHCKON OCTPOBOIYKHON 30HE, 00pa30BaBIIEHCS HA CHITYPHICKOM
OKEaHWYECKOW Kope, OpyJeHEeHHE MOpPHUPOBOE, HO TPHU HAIOKEHUH PYAHBIX MPOIECCOB, CBSI3AHHBIX C
KapOOHOBBIM MarMaTu3MOM, IPOSIBICHHBIM NPEHMYIIECTBEHHO B cocenHell BaneppsHOBCKOW 30HE,
MECTOPOXICHHUS PUOOPETAIOT CIIOKHBIM KOMOWMHUPOBAHHBIA XapaKTep, YTO XOPOIIO BHIHO Ha MpUMeEpe
pyn BapBapuHCKOro MeCTOpPOKACHHSA, B KOTOPOM OCHOBHBIMHU 3JIEMEHTAMH, COMYTCTBYIOIIMMHU 30JIOTY
(comepxanue B pynax 2,1-10,0, cpemnee 6,2 1/1), siBusarcs menb (1,57%), mukens (0,14%), cepebpo
(4,6 T/T), BUCMYT, CEJIECH, TEIUTYDP, MBIIIBSK, CypbMa.
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B 3eneHokamenHoi 30He Myromkap cpelHEIeBOHCKHE OCTPOBOIYKHBIE OOpa3OBaHUS IPENCTaB-
JIEHBI MIJTBIAITMHCKONW CBUTOW BYJIKAaHUTOB CPEIHETO COCTaBa C MOJYMHEHHBIM KOJMYECTBOM 0a3aibTOB,
JTAIUTOB ¥ OCHOYHBIX MOPOJ, 3aJETAIOIINX Ha MOAYIICUYHBIX JIABaX MYTOKAPCKOW M KyPKYIyKCKOU CBUT,
MPEJICTABJIAIOMIUX CO00M 0a3aNbTOBBIA CIION OKEAaHWYECKOH KOpbl. ByJKaHWUTBHI MpPOpPBaHBI WHTPY3USIMU
rab0pO-IJIarnOTPaHUTHOTO KOMIUIEKCA, SIBJISIFOIIETOCS KOMAarMaToM OCTPOBOAYXHBIX —BYJIKAHHTOB.
OpyneHeHrne NOHWHKOBO-MeOHOE KomdemanHoe. CpemHee coaep)kaHWE MEIOW B pyAax MECTOPOXICHUH
0,99-1,95%, nuaka — 0,47-3,67. 3anacel meau mocturarotr 800 T. T (50 ner Okts0Ops), nuaka — 1400 1. T
(ITpumopckoe). Pyxasr comepxar xobanst (0,03-0,07%), cepedpo (7-50 r/T), 30m0T0 (0,06-0,9 1/1). Obpa-
maeT Ha ce0s BHUMaHHEe TOT (GakT, 9To Kod(DPUIMEHT KOHIIEHTPAIMK CBHHIIA B pyAaX TOTO K€ TOPsIKa,
410 U K03 duimMeHT KoHIeHTpauuu meau W 1uHKa [3]. Tak, B pymax MectopoxaeHus Ilpuopckoe
KO3 GUITMEHT KOHIIEHTPAIUH (OTHOIICHHE CPEITHETO COJICPIKAaHUS JIEMEHTa B PYJIE K €r0 COACPKAHUIO B
HEM3MCHECHHBIX BMEMIAIONINX IOpoJaxX, B I/T) cocraBiseT mia memd 9900:35,2 = 281,2, mis 1muHKa
36700:113,7 = 322,8, a mnsa ceunma 400:0,77 = 519,5. 1 Tonpko B TeX cioydasx, KOrJa B CTPOCHUU
MECTOPOXICHUHN CYIIECTBEHHAs POJIb MPUHAJICIKUT OCAJ0YHBIM MTOPOJIaM, COCPKaHNE CBHHIIA B Pyaax
MOBBIIIIaeTCs (MecTopoXkIeHHe JIumMaHHOE), a MHOT]a B BEPXHEH YacTH PyAHBIX TEIl MOSBISIETCS 3aMeTHas
npumMech raneHuTa (OHceiikapa). Bee 3To CBHIOETENBCTBYET O TOM, UTO XapakTep OpyAeHEHHs Mpeiol-
penesneH coCTaBOM BMEIIAIOIINX TOPO/I.

JenncoBckos 30Ha BoctouHoro 3aypanbs MpencTaBisieT COOOW OpAOBUK-CHITYPUHCKYIO DHCHMA-
TUYECKYIO0 OCTPOBOIYKHYIO MajeoCHucTeMy. B ee OpIOBHKCKOM YaCTH MTOPOIBI IPEACTABICHB OCHOBHBIMHU
s¢dy3uBamu, SIIMaMi, KPEMHUCTBIME CJIAaHI[AMH, aJICBPOJIMTaMH, MECUaHUKaMHU, IPaBEIMTaMHt, U3BECT-
HSKaMU, 3JICTAIONUMHU Ha aJeBPOJIMTO-KPEMHUCTOM IMavyKke HUKHETO OpJIOBUKA. B cuiypuiickoit yactu
pa3pesa BYJIKaHUTHI IPEUMYIIIECTBEHHO CPEIHET0 COCTaBa, BO3PACTAeT POJIh MHUPOKIACTUKU U OCAIOYHBIX
nopoa. OpyaceHeHune 305I0To€ (MeCcTOpoXxaeHHe ToXTapoBKa) W MeIHO-TIOpGHUpOBOe (MECTOPOXKICHUE
CnupuioHOBKa).

Cenetsl-1llnarus-Tapbararaiickas OpJJOBUKCKasi SHCUMAaTHUYeCKash OCTpoBHas jayra KeHIeKkTHHCKON
30HOW O(HUOIUTOB, KOTOpas TPacCHUPYeT, MO-BHINMOMY, TpaHC(HOPMHBIA pa3ioM, pasleleHa Ha IBE
yactu, [llunrus-TapOarataiickyio u CeneThl-bo3111aK0IbCKYI0, UMEIOININE Pa3IMYHYI0 METaIOTCHHIO.
Ecim pns 1lluarns-TapOararalickolf 4acTH XapakTepHO KoideqaHHoe opyneHeHue (MaiikanH, AnmbIc,
Axbacrtay, KycmypyH u ap.) To B CeneTsl-bo3makoasCKoi 9acTi pacpoCcTpaHEeHO MEITHOTOP(HUPOBOE
opynenenue (bozmakons, Cenersl, Ke3puity, Emkeonsmec u ap.).. Bynkauuter 1Iunrusz-Tapbararaii-
CKOH YacTH MMCIOT MPEUMYIIECTBEHHO CPEAHUN COCTaB MPH MOJYUHEHHOW poiu 0a3aabTOB U JAIMTOB.
XapakTepHO 3aKOHOMEpPHOE yBEIWYCHHE K BepXxaM pa3pesa Ty(POTeHHOW M TEPPUTEHHOW COCTaBIISIOIINX
BMEMIAOIINX MOpoa. HTpy3uBHBIE TOPOBI IPEACTaBIEHB! TUTATHOTPAHUTAMHA, TPAHOIHOPUTAMHU U THO-
putamu. MarmMaTu4eckue mopojabl 001aal0T MPEUMYINECTBEHHO HATPOBOMW IIEIOYHOCTBI0. PacmpocTpa-
HEHHOCTh OCAJIOYHBIX MOPOJA OO0YCIOBHJIA HANWYHE B PyAax HApSIy C MEIbIO M IIMHKOM TIOBBIIIEHHBIX
conepxanuii cBuHIA. CpeHrue coAepKaHus MOJIE3HBIX KOMIIOHEHTOB B pyJaxX COCTaBISIOT: Mean ot 1,21
(Maiikann) no 3,48% (Cysenup), muaka ot 1,00 (KocmypyH) mo 6,92% (Cysenmup), 3omota ot 0,6
(Akbacray) mo 6,6 T/t (AOB3). CpeaHee copepkaHue CBHHLA B pylax OOBIYHO HE MPEBBIIIAET AECATHIX
JToJieit MPOIIeHTa U TOIBKO Ha AJIEKCaHIPOBCKOM MECTOPOKISCHHH OHO cocTaBisieT 2,9%.

Pynpl HaubOonee nuzydernnoro B CeneThl-bo311akoabCKOM YaCTH METHOTIOP(PHUPOBOTO MECTOPOXKICHHUS
Bosmaxons monmubOaeHoBo-MeanHble. CpenHee coaepkanue memu cocrasiser 0,72%, monubneHa —
0,014%. [TomcunTansl Takke 3amackl 3o010T1a (cpeqHee comepxanne 0,28 1/1), cepedpa (9,26 /1), Kobab-
Ta (50 r/T). OCHOBHO# COCTaB BMEMIAIONTUX ITOPOJ OOYCIOBHJI MPHCYTCTBHE B pyJaxX IUIATHHOHUIOB. K
9TOM XK€ 30HE MPUYpPOUEHBI MecTOpoXKaeHHs 300Ta bectobe, TopTkynyk, berum u ap. Kak u mus [un-
ru3-TapOararaiickoil 4acTH, 3/1eCh XapakTepHO YMEHbIIIEHHE K BEpXaM pa3pe3a KOJINYeCTBa BYJIKAHHTOB
MpH OJHOBPEMEHHOM YBEIMYEHHH B WX COCTaBe JOJM Ty(poB W CMeHa 0a3albTOMAOB BYJIKAHUTAMHU
CpEIHero cocTaBa.

Oucuanuueckue ocmposnvie dyeu Kazaxcrana coaepxkaT MOIUMETALTMYECKOE, KEJIC30pyAHOE U
30J10TO€ OpyAeHeHue. HeonmHakoBOoe CTpOEHHWE OCHOBAHHS Pa3IUYHBIX OCTPOBHBIX IyT OOYCIOBHIIO
pasinuue uX MeTautoreHuu. BanepbsiHoBckas u X0J3yHCKasl IyTH BBIACISIOTCS KPYITHBIMEH CKOTUICHUSMHU
JKEJE3HBIX pyA, B PynHoanrtalickoil mpoduiupyer Kom4eTaHHO-TOJMMETaNINYeCKOe OPYACHCHUE, a B
CTEenHsSIKCKOH - 30JI0TOE.
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BaneppsiHOBCKast paHHe-cpeTHeKapOOHOBas YHCHATNYECKasi OCTPOBHAS JIyra 3aHUMaeT BanepbsHOB-
CKyI0 30HY 3amamHoro Oopra Topras m Hprusckyro 30Hy Myromkap. PymqHas dacte ee mpeacTaBieHa
KPYIHBIMH ¥ YHUKAJIBHBIMA MECTOPOKICHUSIMH sxene3a (Anemmuckoe, Kagapckoe, CapOatickoe u ap.) U
Oorareix 1uHKOBBIX pyn (Lllalimepnmen). Bece mMecToposkneHus Kenne3a JOKATU30BaHbl B BYJIKaHOTECHHO-
0CaJIOYHON TOJIIe BU3e-HaMmriopa (BaiepbsiHOBCKas cepus), MPOPBAHHONW HHTPY3USAMH KOMarMaTHYHOTO
BYJIKAHHTaM COKOJIOBO-cap0aiiCKOTO MHTPY3MBHOTO KoMIUTekca. Tomma pasmeneHa Ha Tpu CBUTHI. Hrok-
HSiS CBUTA CJIO)KEHA BYJKAHOKIJIACTAMH C TOJAYUMHCHHBIM KOJMYECTBOM aHNIE3UTO-0a3abTOB, 0a3aibTOB,
aH/Ie3UTOB, PEIKUMHU TPOCIOSAMHU TYy(UTOB, U3BECTHAKOB U Ty(donecuaHukos [4]. CpenHsis cBUTa OTIIHU-
JaeTCsl BRICOKOM KapOOHAaTHOCTHIO. OHA CII0’KeHA M3BECTHSAKAMH, M3BECTKOBUCTHIMA TY(DUTaMHU | Ty (hammu
C TIPOCTIOSIMH aHJE3UT0-0a3alIbTOB, aHJIE3UTOB, 0a3aILTOB. B BepxHell 4acTH CBUTHI BCTPEYAIOTCS NAIUTHI
U pUOIUTHL. IMEHHO K 3TOH CBUTE HNPUYPOUYCHBI BCE KEIE30PYAHBIE MECTOPOXKICHUS KOMIUIeKca. Bepx-
HSS CBHUTA MpEACTaBlieHa TydaMmH aHAE3UTO-0a3aabTOB C PEAKHUMH IMPOCIOSMH 0a3aibTOB, aHIE3UTO-
0a3abTOB M KPACHOLBETHBIX MIECYAHUKOB.

JKenesnble pyabl CKapHOBO-MAarHETUTOBBIC C coaepxkanueM xenesa 40-55%, cepwl no 4%, docdopa
o 0,4% u Banagus 0,12-0,3%. 3anacel pya Ha OTIEIbHBIX MECTOPOKIACHUSX NOCTUTalOT MUJUIMAPAOB
touH (Kawapckoe, Capbaiickoe).

Ha renesuc pyx umeercst 1B€ OCHOBHBIX TOYKH 3pEHUS — KOHTAaKTOBO-MeTacoMaTudeckas [5-8 u ap.]
W ByJKaHOTe€HHO-ocajouHas [9-11]. dakrtuveckuii MaTepuan (CBS3b MECTOPOXKIEHUN ¢ KapOOHATHBIMHU
MavYKaM# ¥ CKapHaMH, IPAUYPOUYEHHOCTh UX K OOIIMPHBIM IMOJISIM allbOMTH3alNN BYJIKAaHUTOB, COIIPOBOXK-
JIaBILIEiiCcS BEIHOCOM KeJie3a) O0JIbIIe CBHIETEIBCTBYET B MOJIB3Y MIEPBOI TOUKH 3PEHHS.

IunkoBoe MecTopokaenue llaliMepaeH NpUypoOUYEeHO K KapCTOBOM BOPOHKE. Pynbl MECTOPOXKACHUS
KaJJaMIHOBBIE, TOJIBKO B CaMON HIKHEHW YacTH €ro BCTPEUYEHBI CIUIONIHBIE c(]alepuToBble pyIbl 0e3
MIPU3HAKOB OKUCIEHHUSA. MecTOopoKeHne BEIPaOOTaHO M OCTAIOCh HEU3YyUEHHBIM.

C UHTpY3USIMU COKOJIOBO-CapOaiiCKOr0 WHTPY3UBHOTO KOMIUICKCA, TMPOPHIBAIOIIMMU BYKaHOTCHHO-
0caJIouHBbIe TIOPOJIBI HMKHETO KapOoHa, cBs3aHbl MmenHonopduposbie (benkana, baramer) u MonmmOaeH-
nopduposeie (CMHPHOBCKOE) MecTOpOoXaAcHM. OHN U3yYeHBI HEIOCTATOYHO. PyIbl BRIABIICHHBIX 00BEK-
TOB OTHOCHUTENbHO OenHble. Ha Hambosnee n3ydeHHOM MecTOpoXkIaeHHH beHkana cpemHee copepikaHue
meau cocraBisier 0,42%, a conepxanne momubaeHa — 0,003%. 3akppITOCTh MIIOMIANN Me3030H-KalHO-
30HCKUMH OTJIOXKEHUSMH 3aTPYAHSACT BBIABICHHE HOBBIX M OIIEHKY U3BECTHBIX PYIHBIX OOBEKTOB.

Pyanoanraiickas sHcHanndeckas OCTpOBHas Ayra BO3SHHMKJIA Ha CEBEPO-BOCTOUHOM OKpauHe JE€BOH-
CKOTo OKkeaHa, paznuensiBiiero Kazaxcranckuii u CuOupckuii KOHTHHEHThI. OCHOBAaHUEM JYTH CITY KU
MOIIIHBIE OCAJI0YHBIE TONIIM HWKHEro Mmaneo3os. OCTpOBOMYKHBIE 0Opa30BaHUS TPEICTABIECHBI KOHT-
pacTHOM TEpPPHUTCHHO-0a3aIBT-PHOJIUTOBOM (opMariied, Cpend BYJIKAHHTOB KOTOPOH IpeoOIamaroT
kucable pasHoctd (75%). Ocamounbie moponsl cinararor He MeHee 50% dopmanuu. OpyneHeHue
KOJTYETAHHO-TIOIMMETAIUTMYECKOE W HMMEeT CTPaTU(UIIMPOBAHHOE pas3MelieHne. YeTko MposBICHO
y37I0BOE pa3MelleHne MecTOpokaeHniH. OCHOBHBIMH PYIHBIMH y3JaMd SBISAIOTCA JIeHHMHOTOpPCKWIA,
3eipsiHoBckmii u [Ipunpteimckuit. Coaep:kaHus METAJUIOB B pyJaX COCTABISIIOT (CpeaHue Mo 6 MeCTOpOX-
neHusiM, B %): 1imHKa — 5,2, Meau — 2,1 u cBuHna — 1,3. KomyenaHHO-OTUMETANIMYECKIE MECTOPOK-
nenust PygaHoro Antast SIBISUTHCH OCHOBHBIM HCTOYHHKOM IOy THOTO 30510Ta B Kazaxcrane.

s mo3aHero (aMeH-kapOOHOBOI'O 3Tana pa3BUTHS PynHOanTaiCKoW SHCHATUYECKONH OCTPOBHOM
JIyTH XapaKTEePHBI OOJbIINE MEPEepPBhIBEI B BYJKAaHU3ME M, COOTBETCTBEHHO, MPEOOJaJaHuEe OCaIOYHBIX
(dopMmaruii, B ByJIKaHUTaX YBEJIMUYEHHE JOJH CPEIHE-OCHOBHBIX PAa3HOCTEH, IUPOKOE PACIpPOCTpaHEHHE
WHTPY3WBHBIX TOPOJA (3MEMHOTOPCKHH WHTPY3WBHBIM Komruiekc). OpyAeHeHHe 3TOro dTama 30JI0Toe
(MecropoxxaeHre CEeKHCOBCKOE) U MOJMMETAIUIMYECKOE ¢ MPeoliaaHueM CBUHIIA NMPU HE3HAUUTEIILHOM
pomu menu (Mectopoxxaenus [lapeiruackoe, 3aBoanHckoe | u 3aBoguackoe 11). Opynenenue pazBuBaercs
WIH B 3MEMHOTOPCKUX TpaHuTommax (mectopoxiaeHus CexucoBckoe u llapeirmHCKOE), MM B BYJKa-
HOTEHHO-0CaJI0YHBIX ITOPOIaX KapOOoHa (MECTOPOKIACHHS 3aBOIUHCKHE).

B benoybuncko-CapbIMCakTHHCKOH (XONM3yHCKOH) CTpyKTypHO-opManMoHHOH 30He PymHoro
AnTasi ByJIKaHHUTHI MMO/Ipa3zelieHbl Ha J[Ba KOMILUIEKCA: SMCKHIA aHAEe3UT-0a3aIbTOBBIA M dMC-3HenbcKuit
puonuToBelid [12]. OHE mepeMexaroTcs ¢ MEIKOBOIHBIMU H3BECTKOBO-TEPPUTCHHBIMU OTJIOKCHISIMHU.
BynkaHOTeHHO-0Ca/I04HbIC MOPOABI IPOPBAHEI JICBOHCKUMU CYOBYJIKAHUYCCKHUMH TEJIaMH TPAaHOCHCHUT-
nmop(hrpoB, KBapIEeBbIX CHEHUTOB U CHEHUTOB M IEpMCKUMU IpaHuTamu. OpyieHeHre 30HbI MapraHIIeBO-
xene3opyaHoe (MectopoxaeHus XomsyHckoe, Kopoouxuuckoe, PomnonoBJlor m psa mposBiICHHUMN) U
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[IMHKOBO-CBUHIIOBOE (Menkue MectopoxaeHus [IHeBckoe, Kb3pui-Caitbipckoe, YHIKBIHTBIHCKOE H P
TIPOSIBIICHUN ).

B Cesepo-3anaanom [lpubanxaiibe cpenu 00j€€ MOJOABIX MOPOJ UMEHOTCS OTACIbHBIC BBIXOJbI
CHIIYPHUICKHX OCTPOBOAYXHBIX 00pa30BaHUM, CIIOKEHHBIX TIIMHUCTO-KPEMHHUCTO-KapOOHATHBIMH TIOPO-
JlaMH, OCHOBHBIMH W KHCIBIMU 3¢ dy3uBamu, Tydamu, Tydomnecyannkamu. C HAMH CBsI3aHBI CpeliHEe
CBUHIIOBO-IIMHKOBOE MecTopokIeHre Kok3abol 1 MeJIKue MecTOpOXKIeHHs CBUHIIA U IMHKa KeI3pUmacte,
I'ynpman, Menu u nmHKa AK4areul, skene3a bambl U psn mposiBIeHUN 3TuX MeTaiwioB. [lpu HesHaum-
TenbHBIX 3amacax (5-20 teic. T 10500 THIC. T Ha MecTopoXxaeHnrn Kok3a0oit) pyIbl OTIUYalOTCS OTHOCH-
TeThHO BBICOKUM (mopsaka 10%) comepikaHueM CyMMBI METAILIOB.

Crenusk-KeHapIkTacckas OpJOBHKCKas SHCHATMYECKass OCTpOBHas Ayra mpoTsaruBaercs ot Cren-
HSIKCKOW MeTaJuloreHn4ecKoi 30HbI uepe3 Capoicy-TeHn3ckoe nogusTue (0TaeabHbIe OJI0KH cpeau Oornee
MosonbIx mopox) mo Kenapikraca n nanee B Kuprusuro. OT/ienbHbIE €€ BBIXObI UMEIOTCS Ha BOCTOYHOM
OKOH4YaHWUM 3aminiickoro Anartay u B xpedTax Kermens u Tepckeit. CroxeHa oHa ByJIKaHUTaMH IPEUMY-
IIECTBEHHO CpPEIHE-OCHOBHOTO, PEK€ KHCIOrO0 COCTaBa, 4YacTO IMEPEMEKAIOUIMMUCS C TEPUTEeHHBIMHU
HEpeaKo OWTYMHHO3HBIMH IOpOAaMu. PacmpocTpaHeHBI MHTPY3UH Ta0OpO-AHOPHUT-TUIATHOTPAHUTHOTO
psama. OpyleHeHHe ee MPEeNMYIIeCTBeHHO 3050Toe. Ha ceBepe OHO MpencTaBICHO MECTOPOXKIACHUSIMHU
Bacuibkosckoe, CrenHsik, Akcy, KonbiMOeT u Jip, a Ha 1ore — KeHABIKTacCKOM rpynnoi MeCTOPOXKACHUH
u npossieHnii. [lomumo 30moTa B CTENMHSAKCKOH 30HE PAaCIpPOCTPAHEHBI MPOSBICHUS JKENE3HBIX PYI
(npostBnenust JXKomapiOaiickoe, Tieren, Atancop u ap.), a B KeHIBIKTaCCKOH — 30JI0TO-MEIHBIE MECTO-
pxaenus (LLateipkoins, XKycansr) u ypan (Mmectopoxaenue Kypuaait).

MeTa/uI0TeHUsl OKPAMHHO-KOHTUHEHTAJIbHBIX BYJIKAHOILTYTOHHMYecKHX nosicoB. B Kazaxcrane
BBIJIEIISIETCS JIBA KPAEBHIX BYJIKAHOILTYTOHUYECKHX TI05Ca: IEBOHCKUH U KapOOH-TIEpMCKHUH (TI03HEaneo-
3oiickuii). Ilo coBpeMEHHBIM MpPEACTAaBIECHUSIM KpaeBble BYJIKAaHOILTYTOHHUYECKHE Tosica o0pa3yroTcs Ha
JICCTPYKTUBHBIX TPAHUIIAX IUIUT TaM, TJe OKEaHWUYecKas Kopa Mo 30HaMm 3aBapuiikoro-benboda morpy-
JKaeTcs B acTeHocdepy Mo Kopy KOHTHHEHTaIbHOTro TUMa. B X cocraBe BeaenseTcs psag cTpykTyp [13]:
BHEIIHHE TyTH, BKIOYAIOIINE aKPEIIMOHHbBIE PU3MEBI, BHEIITHHE MPOTHOBI, MarMaTHIECKHE TYTH, 3aAyT0-
BbIE (MEXIYTrOBbI€) MPOTHObI, THIJIOBOTY KHBIE MarMaTHIeCKue Tosica. Bce 3TH CTPYKTYpHI IPUCYTCTBYIOT
Y B KPaeBhIX BYJIKAHOILTYTOHWYECKHX Tosicax Kazaxcrana.

AKKpeyuonnvle npusmsl 000UX Ka3aXCTAaHCKUX TOSCOB CJIOKEHBI MOPCKUMH U HPUOPEKHO-MOPC-
KHUMU OCAJIOYHBIMHU MPEUMYIICCTBEHHO TEPPUTCHHBIMH MOPOAAMHU, BKIIIOYAIOIIMMHU OJIOKH O(PHOJIHUTOB,
KOTOpBIE JpeBHEE BMEUIAIOMIMX MOpPOJA. B akKkpenmnoHHON Mpu3Me JAEBOHCKOTO Mosica OQHOIHUTHI Mpes-
CTaBJICHBI METAH)XHUPOBAHHBIMHU 0Oa3allbTaMU U CHIUINTAMU KapaMEHIMHCKON CBUTBHI HUKHETO-CPETHETO
OpJIOBHKA, TeJIaMH MEPHUIOTUTOB, TUPOKCEHUTOB, CEPIICHTUHUTOB 10 AYHUTAM U rapl0ypruTaM, a Takke
KPEMHHUCTBIMH TOPOJaMU TEKTYPMAacCKOW CBUTHI CPETHETr0-BEpXHEr0 OpJOBHMKA. TeppHreHHas TOJIIa
BKJIOYAET OJIOKEHHUSI CHIIypa, 00pasylolre COOCTBEHHO aKKpPEIMOHHYIO NMPU3MY, W HOPOIBI JCBOHA,
OTJIOKUBIIIECH, MO-BUIUMOMY, B KpaeBoM mporube. [Ind cuimypuilcKux mopoja XapaKTepHBI OJINCTOCTPO-
MOBBIC TOPU30HTHI, CUHTAIONIUECS OJHUM U3 TMPHU3HAKOB aKKPEIMOHHBIX TNMPU3M. B MEBOHCKHX OTIO-
JKEHHSIX PaclpoCTpaHeHbl Ty(OTeHHbIE NMOPOAbI, YKa3bIBAIOIINE HA MOCTYIMJICHHE MaTepraia ¢ BYJIKaHU-
yeckol Ayru. MerajmioreHusi J€BOHCKOM aKKPELIMOHHOW MPU3Mbl OTPAaHUYMBAETCA MEJIKUMH JIMH3aMU
XpPOMHUTOB B yIbTpaba3uTax, CBSI3aHHBIMH C HHUMH TIPOSBICHUSMU CHJIMKATHOTO HHKEISI, a TakKe
METKUMH TPOSBIICHUSIMH 30J10Ta JKIJIBHOTO M 30H MUHEPAIU3AINH TUIIOB, MPOUCXOXKICHUE KOTOPBIX
00yCIIOBJIEHO MOCIEAYIOUTIMH KOJTU3MOHHBIMH MTPOIECCAMH.

B akkpenuoHHO# mpH3Me MO3AHENANCO30MCKOT0 Tosica OQHUONHTHI TaKKe HMEIOT OpPJOBHUKCKUN
BO3pAcT: 3TO MEJAH)XKUPOBAHHBIA KOMILUIEKC TOJEUTOBBIX U CYOINETOYHBIX 0a3abTOB, CHIJIUTOB UTMY-
PYHIUHCKOW CBHUTHI HH)KHETO-CPEIHET0 OPJOBHKA, TeNa YJIbTPA0a3UTOB M KPEMHHUCTHIC MOPOIBI Ka3bIK-
CKOI CBUTBHI BepxHEro opaoBuka. OcalouHble TOPOJBl aKKPEIIMOHHOW MPU3MbI UMEIOT CUIYPHUHCKHUI U
JIEBOHCKHI Bo3pacT. il mepBhIX XapaKTEePHbI OJIMCTOCTPOMOBBIE TOJIIH, & AJSl BTOPBIX — IMPUCYTCTBUE
Ty(OT€HHOTO MaTepualia, 4To OO0YCIOBJICHO, IO-BHIUMOMY, OJIM30CTHIO IEBOHCKOTO BYKAHOILITYTOHH-
YecKOoro mosica, KOTOPHIl B CBOEH CEBEpPO-BOCTOUHOI BETBH MEPEKPHIT 00pa3oBaHUAMHU TOsca IMO3JHE-
naneo3oiickoro. [lopoapl, KOTOpbIe OBl OMpEAeNINCh KaK OTIOKEHHS BHEITHETO Mporuda, OTCyTCTBYIOT.
C oduonuraMu Mo3AHENAICO30MCKOTO MOSCA CBA3aHO MENKOE KONYEeJaHHOE MECTOPOKACHUE KUIPCKOTO
tuna Tecukrac, oxapakTepHu30BaHHOE B METAJUIOTEHUYECKHX KOMIUIEKCax okeaHn4yeckoro aHa. K ocamou-
HBIM TIOpOJIaM MPUYPOUYEHBI MECTOPOXICHHS M TMposiBiIcHHs 3070Ta IlycteiaHOe, JlonmmaHoe, KbI3buT 1
IIp., 00YCJIOBJICHHBIE TIEPMCKON KOJITTHU3UEH.
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Mazmamuueckue Oyzu BYIKaHOIUTyTOHMYECKUX MOosicoB KazaxcTaHa XapakTepHU3yHOTCS IIMPOKUM
pacmipocTpaHeHHEM BYJIKAHUTOB, MEPEMEKAIONINXCS ¢ KOHTHHEHTAIBHBIMA, a B ()POHTAIBHOW, TPUMBI-
Kalollel K majeooKeaHy o0JacTH, U C MOPCKUMH OTJIOKCHUSIMH, U UHTPY3UBHBIX mopoj. [Ipeobranaror
MarMaTU4ecKkre MOpoJbl KHCIOr0o, YMEPEHHO KHCIOrO U CpPEJHEro cocTaBa. MeHee pachpoCTpaHEHbI
OCHOBHBIE U IIEJIOYHBIE IOPOJIBI.

MarmaTtudeckasi Iyra IeBOHCKOTo mosca oxBarhiBaeT Llly-Mnmiicke Topel (FOro-3amamHoe 3BEHO),
Capsicy-Tenusckoe monustue, Kaparanaunckuii m basHaynbckuii palioHbl (CEBEPHOE CYOIIUPOTHOE
3BEHO), IOT0-3aMaJHYI0 M YaCTUYHO LEHTpaibHy dacTH LIBHru3ckux rop (CeBEepO-BOCTOYHOE 3BEHO).
®parMeHTapHBIC BBIXOABI 00pa30BaHWH JIEBOHCKOTO TOsca OTMEYaroTcs Ha ceBepe Tsab-lllans, B
Jlxynrapun u xpebre TapbaraTaif, Tie OH B OCHOBHOM IEPEKPHIT MOPOJAMHU TO3IHENATIE030UCKOTO
nosica.

B dpoHTanpHON YacTH MarMaTudeckod AyrH, BKITodaromelt Oprayckyo 1 MOMHTHHCKYIO CHHKITH-
HaJY, 3alaJHylo 4acTh ¥YcCHeHCcKol 30HbI, Cracckyio 1 KoSHAMHCKYIO 30HBI, HAOMIOaeTCs YepeoBaHue
MOPCKUX U KOHTUHEHTAJIBHBIX OTJI0KEHUH, ByIKaHUTH UIMEIOT OCHOBHOM U CPEIHUI COCTaB U OTHOCSTCS
K CyOILEIIOYHOH, pexe K TOJNEUTOBOH cepusiM. J[eBOHCKHE MHTPY3UH B (DPOHTANBHOM 00NAaCTH OTCYTCT-
BYIOT 32 HCKJIIOYEHHEM MEIKHX CyOBYJIKaHWYECKHX Tell, CBA3aHHBIX ¢ ByimkaHuTamu. C (ppoHTanpHOMI
00JacTbI0 MarMaTU4ecKOW AyTW JEBOHCKOTO IOsiCa CBA3aHBI MEJKHE MECTOPOXKICHHSA U TPOSBICHUS
Meau. B HEKOTOpBIX MEOHBIX HPOSBICHUSX B KaYECTBE MOMYTHOTO KOMIIOHEHTA MPUCYTCTBYET 30JI0TO.
OpyleHeHHEe CBS3aHO C CYOBYJKAaHMYECKUMH TeJIaMH KHUCIOro (MecTtopokmeHrne Kokracskaprac) wid
CpeIHe-0CHOBHOTO cocTaBa (MecTopoxacHust Xamkukonras, lladtanabl, JKeThIMIIOKH ¥ OOJIBIITMHCTBO
0oJee MeNKKUX MposiBIicHUi). Bce 00BEKTHI MENKHE ¥ OTHOCSITCSA K MOPQUPOBOMY THUIY WM THUITY MAaHTO.
W3BecTHO Takke OIHO KOJMYeAaHHO-NoJuMeTamnnyeckoe mnposisaeHue Illonteikons. bonbmmHCTBO
MPOSBIICHUN HE JOU3YyUEHO. YUUTHIBAsl BBICOKHE (TIEpBbIE MPOIICHTHI) COAEPKAHUA MEIU B MPOSBICHUSX,
CBSI3aHHBIX CO CPEIHE-OCHOBHBIMHU BYJIKAaHUTaMH, HEKOTOPBIC U3 HUX IOCIE TOU3YUYECHHS] MOTYT Tpei-
CTaBJISITh IPOMBIIIJICHHBIM HHTEPEC.

Bcs octanbHasg 4YacTh MarMaTW4ecKOM MOYTH CJIOKE€HA KOHTHHEHTAJIbHBIMHM BYJIKAaHUTAMH U
KOMarMaTU4YHbIMHU UM HHTPY3UAMU IIpU HOII'—II/IHCHHOIZ POJin BYJIKAHOMHKTOBBIX OCAaJOYHBIX IIOPOAI.
BynkaHorenHasi Tonma UMeEET TPEXWICHHOE CTpOCHHE. B HIDKHEHW ee 4acTH, OTHOCSILEUCS K HIDKHEMY
JIEBOHY, MpPeo0JaaroT BYJIKAHUTHI OCHOBHOTO WM CpPETHEro cocTaBa. Pexke BcTpedaroTcs MAIUTHI H,
uHoTa, TUnapuThl. JKypasieB u ap [14] oTMedarOT Bo3pacTaHue KaTUHHOCTH HUKHEICBOHCKIX KHCITBIX
BYJIKAHUTOB OT (PpOHTANBHOM 30HBI K THUIOBOH. B cpenHeli uacTu ByJKaHOT€HHOW TONIIH, OTHOCSILEHCS K
paHHEMY-CpeHEMY JEeBOHY, MPeodIaaaroT KUcibie pasHocTy. LlInpoko pacrnpocTpaHneHbl HTHUMOPHUTEL. B
[IpuaTacylickoMm palioHE pacIpOCTpaHEHBl KaJTHEBBIC CYOIIEIOYHBIE TPaXWIMIAPUTHL. BepXHsAS dYacTh
TOJIIIM CJIOKEHA BYJIKAaHHTAMHU aHJC3UT-0a3aibT-JIMIIAPUTOBONM (opMallMl M OCaJ0YHBIMU MOPOJIAMU
CpEIHETO JIEBOHA.

Hawnbonee paHHMMH WHTPY3WBHBIMH TIOPOJAMH JIEBOHCKOW MarmMaTudecKol IYTH SBISIFOTCS
IJIaruorpaHuThl, TPaHOAMOPHUTEI, KBAPUEBLIC JUOPUTEI U AUOPUTHI HUKHCACBOHCKOTO KapaMCHAMNHCKOI'O
KOMIUIEKCa B CEBEPHOM 3BEHE U CPEIHEIEBOHCKOTO KBI3BUDKAPTAaCCKOTO — B IOro-3amajHoM. MeHee
pacnpocTpaHeHbl TPAHOCUEHUTHI, LIEIOYHbIE IPAaHUTHl U MOHLOHUTHI KapacailCKOro KOMILUIEKCAa B Oro-
3arajgHoM, KOKKYAYKTIOOMHCKOTO — B CEBEPHOM U KaHApCKOTO — B CEBEPO-BOCTOYHOM 3BEHBAX. 3aBep-
[IaeTCsl UHTPY3UBHBIM MarMaTu3M BHEIPEHHEM BEPXHEJICBOHCKUX I'DAHUTOB, JIEMKOKPATOBBIX TPAHUTOB,
AJSICKUTOB KBI3BUTYMHCKOTO M IIYHAKCKOI'O KOMIUIEKCOB B IOT0-3alaJHOM, TEPEKTUHCKOIO M KOPHEEB-
CKOI'0 KOMILJIEKCOB B CEBEPHM M aKaJbIPCKOI'0 KOMILJIEKCA B CEBEPO-BOCTOUHOM 3BEHBSIX.

MertannoreHust I€BOHCKOM MarMaTHUECKOW JyTH JOBOJBHO pa3HooOpaszHa. Hambompimmm pacrmpo-
CTpaHEHHEM TIONB3YIOTCA PYyIHBIE OOBEKTH MEIHOMOP(HPOBOTO U 30JOTOPYTHOTO THUIOB. MemaHO-
nmopdupoBbie MecTopokneHus u mposBiaeHus (Hypkasran, CartmaeBckoe, Capebrimrarad, KackeIpMmeic,
BocTtok u ap.) cBsA3aHBI MPEHMYMIECTBEHHO € MOPQPHPOBBIMH HMHTPY3WSIMH ILIarHOTPAHUTOB, T'paHO-
JIMOPUTOB, KBAPIICBBIX AUOPUTOB. [IPUCYTCTBYIOT MECTOPOKACHUS KaK MOJIOTITyOWHHBIX, TaK M TIIyOHH-
HeIX mopdupoBbix cucteMm. Jms mepBbix (Hypkasran, BocTok) xapakTepHO NPUCYTCTBHUE BTOPHYHBIX
KBapIUTOB, PaCIpOCTPaHEHHOCTh MEIHO-MBIIIBIKOBOM MUHEpaIH3aliH, cojepkaHus memud 1o 1% u
BBIIIIE, OTCYTCTBHE IMPEHUT-XAJIBKOMUPUTOBON PYIHON acconuanuu. B MecTOpOXACHUAX TIIyOWHHBIX
MOp(UPOBEIX CUCTEM, K KOTOPHIM OTHOCHUTCS OOJBIIMHCTBO M3BECTHBIX MECTOPOXKICHHUHN M TPOSIBICHUH
mosica, Collep>kaHus Mean penko mpessimaoT 0,5% st cucreM B KUCTBIX TIopoaax u 0,8% — B OCHOBHBIX
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nmoponax. MeqHO-MBIIIBSIKOBasi MHUHEpAIM3alus UIi HUX HE XapakTepHa W XalbKOMHPUT INEI0YHON
CTaanW THIPOTEPMAINTOB TECHO CBS3aH C TPEHHUTOM, 00pa3ys MPEeHUT-XAIbKOIMPHUTOBYIO PYyAHYIO
acconupanuio [15]. 30J0TOHOCHOCTh MEAHO-MOP(HUPOBBIX PYJ TAKKE 3aBUCUT OT COCTaBa BMEILIAIOIIMX
MOPOJT — Ha MECTOPOXKJCHUIX B CPEIHE-OCHOBHBIX MOPOJaX OHA, KaK MPABHJIO, BHIIIE, OCOOCHHO €CITU B
mop(hUpOBYIO CUCTEMY TOMAIAl0T YIBTPAOCHOBHBIE MOPOEL. Tak, B pyaax MectopoxaeHus Hypkasraw,
PacTONI0KEHHOM B UHTPY3HUH ILIarHOTPAHOAMOPHUTOB, MMPOPHIBAOIIEH aHIE3UTOBYIO TONILY, B MOphUpo-
BOH CHCTEME KOTOpPOTO MPUCYTCTBYIOT CEPIICHTHHUTBI, CPEIHEE CoJlepKaHue 30510Ta cocTasiseT 0,44 r/T.
PacnipocTpaneHpl u COOCTBEHHO 30JI0TBIE W 30JI0TO-CEPEOpSHBIE MECTOPOXKICHHS U TPOSBICHUS
(Mrrmapair, Haiizanrac, Xocamer, Kokkus u ap.), a Takke nposBieHus monuOacHa (baiitan, AKkymyk
3amaaHbIi).

B Illyunuiickoif METaTIIOTEHUYECKON 30HE BCTPEUAIOTCS MEJIKHUE MECTOPOXKICHHUS U TPOSBICHUS
cBHHIIA M TTHHKA. Bee onn (PomuukoBoe, [pyxHoe, Kysutbl) CBS3aHBI C 30HAMH CEPUIIUTH3AINHN U OKBap-
IIEBAHUS BYJKAHOTCHHBIX 00pa30oBaHMU CpeJIHE-BEPXHEIACBOHCKON (opmanuu. [Ipn HE3HAYUTEIBHBIX
pa3Mepax OHM 00JIQJIal0T OTHOCUTEIILHO BBICOKHM COJepaHueM MeTauioB. Ha HamGornee n3ydeHHOM
MECTOpOXACHUU PONHUKOBOM CpellHEe coiepKaHue CBUHIA cocTaBisier 6,2%, a nuHka — 1,19%. Oco-
OEHHOCTBIO Py ABJSIETCSA BBICOKHE coaep anust MonmoaeHa (o 0,8%) u Banamwst (1o 8%).

Monub1eHOBO-YPaHOBEIE MECTOPOKACHHS PACTIPOCTPAHEHEI B I0T0-3a1aIHOM 3BEHE MarMaTU4eCcKon
IyTH, B (yHIaMEHTe KOTOPOTO MPHUCYTCTBYIOT OJOKHM JOKEeMOPHIICKMX TOPOJ. BONBIIMHCTBO MECTOPOXK-
nennit (Ke3wuicatickas rpymnma, borabypym, XKumenn u Ap.) JTOKadM30BaHBI B BYJIKAaHWUTaX B IIpemesiax
BYJIKAHUYECKUX TIOCTPOCK M XapaKTEPU3yIOTCS MOJIHUOACH-YPaHOBBIM OpyAcHEeHHEM. M TOIBKO HEKOTOPHIC
(CKycannansl, /[>xepu) pacroyioKeHbI B SHJAOKOHTAKTaX MHTPY3HH JICMKOKPATOBBIX TPAHUTOUIOB; OpYy/Ie-
HEHHE TaKHUX MPOSBIEHUI MOHOMETAIEHOE YPaHOBOE.

Marmaruueckasi ayra MO3HENaae030HCKOT0 BYJIKAHOIUTYTOHUYECKOTO T0sica MPEACTABIsACT cO00i
HE3aMKHYTBIA NOJIyOBaJl, OTKPBITHII K IOr0-BOCTOKY M BJIO)KEHHBIN B AEBOHCKUH MNosic. B ceBepHOI yactu
OHa OJIeJIeHa OT JECBOHCKOTO BYJIKAHOILTYTOHHYECKOTO MOsiCa aKKPEIMOHHOW MPHU3MOMN TOCIETHETO, a Ha
fore, OT0-3amajie U CEeBEPO-BOCTOKE YAaCTHYHO TepekphiBaeT ero. CTpoeHHe W METayUIOTeHHUs TO3/IHe-
Maje030MCKOM MarMaTUIECKON TyTH B OOIIKX YepTaxX aHAJOTHYHBI TAKOBBIM JICBOHCKOTO IT0sICA.

baxtees M. K. [16] BpimensieT B MarmMatuyeckod Ayre Mo3AHenaneo3oiickoro mosca Wmuiickoe,
Toxpayckoe m KapkapalImHCKO-AJaKOIbCKOE 3BEHBS. DpOHTaNBbHAs 00J7acTh IOsiCa OTIMYAETCS OT
OCHOBHOW €r0 YacTH HaJMYUEM MOPCKHX OCAIOYHBIX MOPOJ U 00jiee OCHOBHBIM COCTaBOM BYJIKAHUTOB.
TpexuneHHoe CTpOCHHE MO3THENANICO30MCKON MarMaTUyecKOl IOyTd BBIPAXKEHO MEHEe YETKO, YeM
NeBOHCKOH. K HIDKHEH TOIIIEe OTHOCATCS HIDKHEKapOOHOBBIE KapKapalIHHCKasl, KETMEHCKAasl, MyKpHUHCKas
Y aNTBIHAMEINbCKasg CBUTHL. CpemHss TONIA COCTOUT U3 KaIMaKdMENIbCKON M 0aTImakCKOW CBUT CPEIHETO
KapOOHa, KEPreTacCKOW U JIUTePECCKON CBHUT CPEIHErO-BepXHEro KapOoHa, KOJNJAAPCKOW M KyTalHHCKOH
CBUT BEXHET0 KapOOHa — HIDKHEH mepMu. BepxHss Tomima BKIIoYaeT 4adapaiTbIpCcKyIo U OecKailHapCKyro
CBUTHI HIDKHEHN TTEpMH, KapaupeKCKyI0 CBUTY HIDKHEH-BepXHEH mepMu, OaKalnHCKYTO, KaJIThI3aramcKyro
U KENbJILIKOPUHCKYIO CBUTBI BEPXHEH MEpPMU M MallalCapUHCKYIO CBUTY BEpXHEH IEpMH-HIKHETO
Tpraca. B HIbkHElH U BepXHEW TOJNIIAaX MPeodsiaaroT TPaXUTOUIHbIC ByJIKaHOTEHHbBIE (hopMaIuu, B Cpeli-
HEl TOoJIIEe OHM UMEIOT MOAYMHEHHOE 3HAUYeHWE. B IeI0M B MO3MHEMaNe030MCKOM Tosice TIpeolIiamaroT
KHCIIbIE BYJKAHUTEI, TOJII KOTOPBIX OT UX OOIIEro KoJudecTBa cocTaBisieT 69,6% [16].

[lepBbIMU BHEAPSIMCH WHTPY3UU JAUOPUT-TPAHOAHOPUT-TUIATHOTPAHUTHBIX KOMIUIEKCOB: Oalxar-
CKOTO U My30eJIbCKOTO paHHe-CpeIHEeKapOOHOBEIX, TOMAPCKOTO U KOJIAPCKOTO PaHHENepMCKHuX. B mo3n-
Hell TepMH BHEIPSUTUCH IIEIOYHBIE TPAHWUTHI, TPAHOCHEHHTHI, KBapleBble CHEHUTHI, MOHIIOHUTHI, MOH-
LOTMOPUTHl KOKJOMOAKCKOI0 U YIIOOMHCKOTO MHTPY3UBHBIX KOMIUICKCOB, a TOTOM JICHKOKPATOBBIC U
OMOTUTOBEIE TPAaHUTHI AKIIATAYCKOTO (KAIJApPMUHCKOT0) HHTPY3UBHOT'O KOMILIEKCA. 3aBEpPIINIICS HHTPY-
3WBHBIIl MarMaTH3M aISICKUTaMHU W JIEMKOKPATOBBIMH T'PAHUTAMH KbI3BIIpaiCcKoro (0akaHaCcCKOTO) ImepMo-
TPHUACOBOTO HHTPY3UBHOT'O KOMITJIEKCA.

MeTalioreHus MO3HEMaIc030HCKOM MarMaTHUeCKON AyTH CTOJIb JK€ pa3HOOOpa3Ha, Kak W JICBOH-
ckoil. OCHOBY €€ COCTaBIIIIOT MeAHO-TIOpdupoBbIe MecTopokaeHus. K ppoHTanpHON 30He MarmMarudec-
KOU IIyTH, OTIMYAIONICHCS MOBBIIIICHHOW OCHOBHOCTBIO BYJIKAHWUTOB, MPHUYPOUCHBI Hambojee KpyIHBIC
MeaHO-IopdupoBbie MecTopoxaeHus: Konbipar, Caskckas u AkToraiickas rpymnmnbl, Kokcail, a Takxke psij
OoJee MeNKNX MecTopokIeHui. Ha ocTanbHOM miomaay Tyru U3BECTHBI CPEHUE U MEIKHE MECTOPOK-
nIeHus u MHorouncieHHble mposeiaeHus (bopmei, Kapartac, O3epHoe, baiickoe u mp.). B obenx 30Hax
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UMEIOTCS MECTOPOXKICHHMS, CBS3aHHBIE C MAaNONTyOMHHBIMH mHopdupoBbiMu cuctemamu (Konsipar,
Bbecmokn, Coxypxkoii, Kapranrac), HoO OOJBIIWHCTBO H3BECTHBIX OOBEKTOB OTHOCHTCS K TIIYOHHHBIM.
Cpenu MoCIeIHUX BBIAETSIOTCS MECTOPOXKIEHHUS, Ha KOTOPBIX Hapsay ¢ MOpGUPOBBIM pacHpOCTpaHEHO
ckapHoBoe opynenenue (Cask, Kaparac). Ckapubl o6nanatoT 0ojiee BBICOKMMU IO CPaBHEHHIO ¢ MOphu-
POBBIMU pyIaMH COACP)KAHHSAMHU TIIOJIE3HBIX KOMIIOHEHTOB M MPEACTaBIAIOT Ha CErOAHS OCHOBHYIO
IIEHHOCTH ATUX MeCTOpokaeHuH. Pyapr Caskckoi TpynIbl MECTOPOKICHUH HAPSAY ¢ MEAbIO 00OTaICHBI
30510TOM, cepebpom, MonubaeHoMm, kobamproM. Pyasl Kapataca mMemHo-monuOIeHOBBIC, 30J0TO MpH-
CYTCTBYET B HUX B KaueCTBE IIOILyTHOI'O KOMIIOHEHTA.

MonubaeH 1 30J0TO ABISIOTCS OOBIYHBIMHU IIONYTHBIMH KOMIIOHEHTAMH BCEX MEIHO-IOP(QUPOBBIX
MECTOPOXKACHUI W 00pa3yroT CaMOCTOSTEIbHbIE MecTOpoXaeHus. J[si MOMuOIeHa OHU TPEICTaBIICHEI
KBapIIEBOKUIbHO-TPE3eHOBBIM U nopupoBbiM Tunamu (Boctounsiit Koynpan, Capan, XKaner), a mis
30J10Ta — MHATEPMATBHBIM 30J10TO-cepeOpssHbIM THITOM (Tackopa, Apxapimsl, Ciaymoku, Urmuk u mp.). C
MarMaTu4eckon Ayrod MO3JHENale030MCKOro Mosica CBA3aHbI TaK)Ke MECTOPOXKACHUS MEAH THUIAa MaHTO
(A#i, Temepsnk) ¥ CBUHLIOBO-MEHbBIE TUMA 30H MuHepanu3anuu (Tyrok, Kamupun).

[ moinoeodyscnvix mazmamuueckux noscoe KazaxcraHa XapakTepHbl KpyIHbIE HHTPY3UH
TPAaHUTOB, C KOTOPBIMH CBSI3aHO PEIAKOMETAIBHOE M PEAKO3eMellbHOe opyleHeHHe. CperHe-OCHOBHbIE
MOPOJIBI TOSIBIIAIOTCA TOJBKO B BHJE MajbIX MHTPY3WH Ha 3aKIIOYUTENBHBIX 3Tarax pa3BUTHS TOSCOB.
ByJikaHUTHI B TBUIOBOLYXHBIX MarMaTH4ECKUX MOsCax MIOYTH HE BCTPEYAIOTCS.

JIeBOHCKHU THITOBOAYKHBIM MarMaTU4eCKUM MOSIC OTAENIEH OT OJHOBO3PACTHOW MarmMaTH4eCKOu
JIYTH MEXIYTOBBIM TPOTHOOM W MPAaKTUYECKH HETPEPBIBHOW JYToi MPOTATHBAETCS Yepe3 ropsl YIyTay,
Koxkmerayckuit 610K, ceBepHble 4yacTH CTENHSIKCKOro CHHKIMHOpUS M Epemenrtay-Husisckoro anrtu-
kiauHopus. Ilo-BHOMMOMY, K HEMY € OTHOCHTCS 4acThb I'paHuUTHBIX MHTpy3ui Llly-Wmmiickux rop, B
KOTOpPHBIX B CBs3H ¢ (hopMupoBanueM JKamanp-HaiimaHckoi IOBHOM 30HBI epeMeIIaHbl TeppeNHbI 101e-
BOHCKOTO ()yHAaMEHTa M Pa3IMYHBIX 00JacTeil AEBOHCKOTO BYJIKAHOIUTYTOHUYECKOro Hosica. OTAeIbHbIE
BBIXOJIbl JEBOHCKOT'O THUIOBOAY)KHOTO MarMaTHYECKOIO IOsica MMEIOTCS B OKHAaX IMO3IHENajIe0301CKOro
mosica B BOCTOYHOM OKOHYaHHUH 3aMINHCKOTO Ajatay U Ha CEBEPHBIX CKJIOHAX Xp. Tepckei.

Haubonpmum pacnpocTpaHeHHEM HWHTPY3WH JEBOHCKOTO THUIOBOIYKHOTO MarMaTH4ecKoro Iosica
noJb3ytoTes B penenax Kokmerayckoro nokemMOpuiickoro 010ka. 31ech BBLACIAETCS IBa TUIIA TPAaHUTOB:
paHHEe-CPEIHEICBOHCKUM  KPYIIHO-CPEIHE3EPHUCTHIX JICMKOKPATOBBIX M CpEIHE-I03THEICBOHCKUIL
nopUpOBUIAHBIX JIeiiKOKpaToBBIX. M. A. A6ynkaduposa [17] oTHOCHIA HX K €HHOMY OPIMHOTOPCKOMY
(30JI0TOHOIICKOMY) MarMaTHYeCKOMY KOMILIEKCY, CUHTas MOpQUPOBUIHBIE TPAHUTHI €ro BTOPOH (hazoif,
HO Oosiee mo3xHHE HcciemoBaHus [18] mokaszamu, 4TO OHHM MPEIACTABISIIOT COOOHM CaMOCTOSITEIIbHBIC
MarmMaTH4eckue KOMIUIeKbl. B VYilyray aHanorom OpIMHOTOPCKOIO SIBJSIETCS JKyaHKACKMH KOMIIJIEKC
AISICKUTOBBIX TPaHUTOB, TaK)K€ MMEIOIINN paHHe-cpelHeAeBOHCKUN Bo3pacT. B Tepckeit Anaroo n 3au-
JIUHCKOM AJlaTay MHTPY3HM JAEBOHCKOTO THUIOBOLYXHOTO MarMaTH4YECKOI'O I0sica CIIOXCEHBI JIEHKOKpa-
TOBBIMH CYyOIIEIIOYHBIMI BBICOKOTIIMHO3EMUCTRIMY TpaHuTamMu. B Kokmerayckom paitone, [IpuummmMbe u
VYiayTay AOBOJIBHO IIMPOKO PACHpOCTPaHEHBI HHTPY3UH IIEJIOYHBIX MOPOJI, B TOM YHCIE U He()ETMHOBBIX
CHEHUTOB, COCTaBJISIIOINX PE3EPBHYIO CHIphEBYIO 0a3y amroMuuus [19].

OpyzneHeHne AEBOHCKOTO THUIOBOAYKHOTO TOsCa IPEUMYIIECTBEHHO pEAKOMETANIbHOE, BKIIIO-
garolee MEeCTOpOKICHUS U TiposiBiieHust ojioBa Capreimber, Jlonernkoe, Comounoe u ap. B Kokmerayckom
paiione, Kaparaitnbiakrac B Tepckeit AaToo, MeCTOPOXKICHHUS U MTPOsiBIeHUs Bosb(hpama basu, AxcopaH,
Cranucnasckoe B Kokmrerayckom 610ke, boryter, Kyposek u np. B BOCTOYHOM OKOHYaHHU 3aMIIHICKOTO
Anaray. Bce OHM CBSI3aHBI C JICBOHCKMMH WHTPY3USMH TPAHUTOB, TPOPHIBAIOIIMME OoJiee IpEeBHUE
OcajZlovHbIe, BYJIKaHOTCHHO-0CAJIOUHBIE WIH MeTaMop(horeHHble Toimu. B VYibiTay-ApraHaTHHCKOM
AHTUKIIMHOPUH W3BECTEH PsJi MEJKUX BOJb(PaM-OJOBSIHHBIX TPOSBICHUH, CBSI3aHHBIX C JIEBOHCKUMH
WHTPY3HSIMHU TPAHUTOB, MPOPHIBAIOIMMU aM(UOOIUTE U aM(pHOOTIOBEIEe CIaHIbl OEKTYPraHCKON Cepuu
npotepo3os. [Ipu oueBUAHON CBSI3M peIKOMETANBHBIX MECTOPOXKICHHUN C JICHKOKPAaTOBBIMU TPaHUTAMHU
HaMeyJaeTcsl 3aBUCHUMOCTh COCTaBa OpPYAEHEHHs OT MOPOJ, BMEIIAIOUINX 3TH UHTPY3uH. OCOOEHHO 4eTKO
3Ta 3aBUCUMOCTh BbIpakeHa B KokimerayckoM Oi0ke, B KOTOPOM BCE OJOBOPYAHBIE MECTOPOKIECHUS
(CappimOeT U 1ip.) CBA3aHBI C MHTPY3UAMHU TPAHUTOB, MPOPHIBAIOIIMMHU YIJIEPOANCTHIE CIAHIBI IIapBIK-
cKkoii cBUTHI pudes, a Bce Bonb(pamoBsie MecTopoxaeHus (basH u ap.) — ¢ rpaHUTaMu, IPOPHIBAIOIIUMHE
am(puboIuThl apxed. B 1enom onoBsSHHas MUHepaiIHW3alys CBs3aHAa C WHTPY3USAMH, MPOPBHIBAIOIINMHU
0CaJlo4YHbIC TOJNILIHY, COACPIKAIIME NAaUYKH YIVIEPOJUCTBIX OTIOXKEHUN. B pynax MecTOpOXKIAeHUH, HE CBs-
3aHHBIX C YIJIEPOAUCTBIMU TEPPUTE€HHBIMU MOPOJaMH, TIpeodiaiaeT BoIbppaM.
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B pymax oTmenmpHBIX peaKOMeTadbHBIX MECTOPOXKIACHHH MPHCYTCTBYIOT penkue 3emun (Kaparaii-
JBIaKTac), THTAT W HHOOWH (CapeiMOer). VMIMEIOTCS TakkKe CaMOCTOSTEIbHBIE MECTOPOXKICHHS ITHX
JJIEMEHTOB, TaK)K€ CBA3aHHBIE C JICBOHCKHMH HWHTPY3WAMH JIEHKOKPATOBBIX TPAHUTOB — AKOyIakcKoe
MECTOPOXICHNE W DS/ MPOSABICHUNA PEeNKHUX 3eMellb B YIbITay, JloceBckoe MecTOpokIeHne HHOOUS B
Kokmerayckom Omoke. PemkozemenpHas METAIDIOTEHHS TBHUIOBOAYXHBIX MarMaTH4ecKuX TOSCOB
HAXOAWTCS HAa HAYAIBbHON CTaIW¥ M3YYEHHS W TMEPCIEKTUBBI OTKPBITHS 3[1€Ch HOBBIX MECTOPOXKICHUIH
PEAKHX 3eMeNb 3HAYNTEIbHBI.

B KokmerayckoM 0J10ke pacpoCTpaHEHBI KPYITHBIE W YHUKAIbHBIE (HOCHOPHO-YpaHOBBIE W MOJINO-
JIEH-YPaHOBBIE MECTOPOXKIECHHUS TTO3THEAEBOHCKOTO Bo3pacTa. OHU JIOKATM30BaHbI B IIOPOAAX PA3ITUIHOTO
BO3pacTa M Pa3HOTO JUTOJOTHMYECKOTO cocTaBa. K THelicaM apxess NPUYpOUYEHBI MECTOPOIKIECHUS
CnaBsiHckoe U JlyOpoBckoe, k pudeiickum mopoaam — JlepradeBckoe, AkkaH-bypayk, Bocxon, k BeHa-
kemOpuiickum — I'pageBckoe, Kocaunnoe, deBpanbckoe, YarmuHckoe, K OPIOBUKCKAM — HMmmmMckoe,
[lokmak, KameimoBoe u 1p., K JeBOHCKUM — bamkammuuckoe, Omerunckoe, lllar, I'myOunHoe. Pymaabre
Tena HanOoJiee YacTO JIOKANHM3YIOTCA B OCAZOYHBIX TEPPUTCHHBIX MOPOAAX W H3BECTHSAKAX, PEeXEe — B
BYJIKAHUTaX W WHTPY3WBHBIX OOpa3oBaHUAX. Pa3memiene pyIHBIX TIONEH W MECTOPOXKIEHUH KOHTPO-
JTUpPyeTCcS TeKTOHWYECKIME 30HAMH Pa3IHYHBIX MOPSAIKOB, a MO3UINS PYAHBIX 3aIeXKeH U pyAHBIX Tl —
JIOKAJbHBIMA CTPYKTYPHBIMH HEOAHOPOAHOCTSIMH U JINTOJIOTO-TEOXUMHYECKUMHU Oapbepamm.

C J1eBOHCKMMH TPaHUTOWAHBIMH HHTpY3usmu Lly-Wnuiickux rop, MpOpHIBAIOIINMH OCaI0YHO-
TEPPUTEHHBIE TIOPOIBI OPAOBUKA, CBSI3aHBI MECTOPOXKICHHS 30JI0TO-CYIh(UIHO-KBAPIEBOH (hopMaiuu
(Axbaxaii, CetrHCKOE, OMTUMIHUHCKOE U JIP.).

[To3nHemaneo30iCKUil THIIIOBOAYKHBI MarMaTU4eCKUW IOSC Ha OOJBIICH 4YacTH COBMAJacT ¢
JIEBOHCKOM MarMaTudeckoi nyroil. JISMKOKpaTOBBIA IPAHUTOMIHBIA MarMaTus3M IPOSIBICH 3[€Ch MEHEE
WHTEHCHUBHO, YeM B JIEBOHCKOM TI05IC€, M KOHIIEHTPUPYETCS HE CTOJIBKO 3a THUIOBBIM MPOTHOOM, CKOJIBKO
MEX]Jly HUM M MarMaTHueckoil ayrov. OpyJieHeHHE Tosca MPEUMYIIIECTBEHHO MO0 ICH-BOIb(ppaMoBoe.
[o3urust MeCTOPOKACHHUN OTPENeseTCsS CBA3bI0 C HHTPY3USIMH, PACTIOIOKESHHBIMY B THUIOBOH 00JIaCTH
MO3/IHENAJIE030MCKOM MarMaTUYeCKOW JYTM Ha CThIKE C TeppUTeHHBIM JKamaHCapbICyMCKUM aHTUKIIH-
HopueM (Axmeray, Bepxuee Kaiipaktsl u 1p.) u Atacy-MounTtuackuM noansatueMm (Kapao6a). Beine-
JISIETCSL JIBa TUMA OPYJEHCHHS: OepHUIMA-MOIUOICH-BOIbPpaMoBoe (AKIIATayCKUH THIT) W OJIOBO-
MoymOaeH-Bob(ppamoBoe (Kapaobwnckuit Twim). PynmHas muHepamusamusi NMPUypOYeHa K Tper3eHam,
KBapIIEBBIM KWJIAM M MIPOKUIIKAM B TPAHUTAX M BO BMEIIAIOIINX TIOPOIAX.

Mesrcoyzoebte (3a0yzo6bie) npozudsl OKPauHHO-KOHTUHEHTAIBHBIX BYJKAHO-TUTYTOHHYECKHUX MOSCOB
Kazaxcrana mpocTpaHCTBEHHO COBMEIICHBI B FOT0-3alafHOW YacCTH W pa3oOIeHbl B ceBepHOi. OTio-
KEHHS MEXTyrOBOTO JAEBOHCKOTO MPOruda OKaiMIISIOT JEBOHCKYIO MarMaTHYECKyIO IyTy C IOro-3amana,
3amajia ¥ ceBepa. B paHHeM /IeBOHE B €ro IpejieNnax B OTACIbHBIX CyOMEepHANOHATBHBIX 30HaX OTJIarajuch
JIaBBI MIPEUMYIIECTBEHHO OCHOBHOTO W CPEAHEro CyOIIEeTOYHOr0 COCTaBa, IMepeMeKaronIuecss ¢ KOHTH-
HEHTAJIFHBIMU TEPPUTEHHBIMH OcajgkaMu. B cpemHem aeBoHE BYJIKaHH3M B MEXIYTrOBOM IPOTHOE Tpe-
KpaTWics W 10 (paHa BKIIOYMTEIHHO HAKAIJIMBAJIMCh KOHTHHCHTAIBHBIC KPACHOIIBETHI, CJIArarollue
ocHoBanue llly-Capeicylickoii u TeHH3CKOM nempeccuil M HIMPOKO paclpoOCTpaHEHHblE B YIbITay-
ApraHaTuHCKOM paiioHe, B BumHeBckom u LllnaepTHHCKOM CHHKIMHOPHAX. B pamMeHCKOM Beke B 10KHON
gactu Llly-Capeicylickoil aenpeccur HakaljIMBaJach TMIICOHOCHAS M COJIGHOCHAs TOJIIA TIECUaHUKOB U
aJIeBPOJIUTOB, MECTaMU ¢ npociuosMu 1010oMutoB [20]. B ceBeproit yactu [lly-Capricyiickoit nempeccud,
B Capricy-TenusckoM noaHsTuH, TeHU3CKON BHaaWHEe W BHaguHax EpMeHTayckoro pailoHa Hakaruiu-
BaJIFICh MOPCKHE KapOOHATHBIE OCAJKH, CMEHSIOIINECS TEPPUTEHHBIMU ITOPOIaMH 10 Mepe MPHUOIIKEHUS
KaK K MarMaTU9IeCKOM yTe, TaK U K THUIOBOMY MarMaTHYECKOMY TOSCY.

B ¢damen-typHelickoe BpeMs MPOU3O0ILIO CMEUICHHE 30HBI CYOMYKIMH K IOTY, COIPOBOKIABIIEECS
o0pa3oBaHHEM CHCTEMBl KOHTHHEHTAIBHBIX PUQTOB. B pesynpraTe neBOHCKas W TO3JHEMANE030MCKast
MarMaTH4eckue AYTH OKa3aJMCh pa3oOIICHHBIMH, B CEBEPHOW YacTH TOJNHOCTHIO, a Ha IOro-3amaje H
CEBEpO-BOCTOKE — CO 3HAUUTEIbHBIM NepekpeiTueM. [lo3aHenaneosoiickuii 3amyroBoit mporu6 B Illy-
Capeicyiickoil 1 TeHU3CcKoU Aenpeccusax yHacuenoBal JEBOHCKUNA MEXIyTOBOM, a Ha CEBEpe OH BCieH 3a
MarMaTHIeCKOW TyToi CMEeCTHIICA K 10Ty, oOpa3oBaB Kaparamamackuit 6acceitn. B TypHe-cepmyxoBckoe
Bpems B Illy-Capricyiickori 1 TeHH3CKOH JenpecusX OTJIarajluch MOPCKHE TePPUTCHHHHO-KapOOHATHBIC
0CaJIK/ ¢ OOMIIbHBIMHA OPTaHUYECKUMHU OCTaTKaMH, YaCTO OUTYMHUHO3HbBIE, IEPEKPHIThIE CPEAHUNA KapOOH-
TIEPMCKOI BepXHEU KpacHOI[BETHOM MoJaccoit. B KaparanmuHackoM OacceitHe HakaIrIuBaiach YIIICHOCHAS
TOJIIIA.
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KpacHouBeTHBIE TEppPUTeHHBIE OTJIOKEHHS AEBOHCKOTO MEXIYTOBOro Mporuba OelHBI IMOJIE3HBIMU
HCKOIIaeMbIMH, 37I€Ch U3BECTHBI TOJIBKO MEJIKHE MPOSABICHUS MEIUCTHIX TecyaHukoB (Yiitac, Kei3puirac u
IIp.), HE MpPEJCTaBJIAIONINE MPAKTUIECKOr0 WHTEepeca, U MeNKHe MeCTOpokiaeHus Mapranna (JKesmsl,
XKaxcwi-Korop)..

MecTopoxkaeHusI TO3JHENAIC030MCKOr0 3ayroBOro Mporuda MMEIOT BaXKHOE MPAKTHYECKOE 3Ha-
genue. Ha ceBepe, rie MEBOHCKHA W MO3THEHAIICO30HCKHIA MPOTHOBI Pa3o0IMIeHBI, 3TO KAMEHHBIE YTIIH
Kaparangunackoro 6acceiina. B Illy-Capsicylickoit 1 TeHu3ckoil BmaguHax, e NpOrHObl COBMEIICHEI,
CJIOKMIJIACh OOCTAHOBKA, OJIAronpHsTHAs A5l 00pa30BaHUsI MECTOPOXKICHUH MEANUCTHIX ITECYAaHUKOB — 3TO
YHUKaJIbHOE MecTopokaeHue JKeskasran, mectopoxacHuss CeepHoit rpymnmsl (Capwioba, Mrays, Kumn-
nrakmnaii), Kaman-Aiibar B Lly-Capeicyiickoit u pan Menkux nposeinenuii (Kenen, Bnamumupockoe u
np.) B Tenusckoit BnaguHax. Bce oHM npuypoYeHBb! K BEpXHEW KpacHOLBETHON MoJjacce, MOACTHIaeMOM
(aMeH-ceplyXOBCKMMU OUTYMHHO3HBIMH OTJIOXKEHUSIMHU. VIMEHHO COBMECTHas pasrpy3ka MeTajulo-
HOCHBIX PAacCOJIOB KPACHOI[BETHOW MOJIACCHI W Ta30BBIX 3MaHAIMi MOACTUJIAIONICH OUTYMHHO3HOU
TOJIIM, MoJOOHAass HaOmogaeMoil HblHe B YenekeHCKOH aHTHKIMHaIM B TypKMeHHH, mpHBela K oOpa-
30BaHWI0 MecTopoxaeHni JKeskasran u JKamaH-AiiGaT [21]. Bricoka BEpOSTHOCTH BBISBICHHS HOBBIX
MecTopoxaeHn JKe3kasraHckoro THIa Kak Ha 3akpeITEIX Tepputopusx lly-Capreicyiickoit mempeccun,
Tak 1 B TeHuskoil BnaauHe. He Hckirodaercs BEpPOSTHOCTH BBISIBICHMS 3/1€Chb MECTOPOXKJICHUN THIIA
MEIUCTHIX CIIAHLEB Ha I'paHHLE HIKHEH KPAacCHOLBETHON MOJAcChl ¢ MEPEKpHIBAIOLICH OMTYMHUHO3HOU
TOJIIIEH.

MeTa/sIoreHus1 aKKPENMOHHBIX NPHU3M. AKKPELUMOHHBIE MPU3MbI OKPaWHHO-KOHTHHEHTAIbHBIX
BYJIKaHO-TTyTOHUYECKUX MOSICOB M OOJIBIIMHCTBA OCTPOBHBIX AT Ka3axcraHa ObUIH BOBJIEUYEHBI B OCIIE-
IyIoIe KOJUIM3HOHHBIE NMPOLIECHl M UX METAJJIOTEHHS OINPENEsIach B OCHOBHOM 3THMH IIpolieccaMu, a
npucyume opuoIuTaM MpU3M MECTOPOXKACHHSI XPOMUTOB Pa3pylIaliuch U pacHalaiuch Ha PSi MEITKUX
Ten, 0OBIYHO He MPEACTABISAIONIMX MPOMBIIIJIEHHOTO MHTepeca. 1 Tonbko cpeaHeoproBukckue Kemmnup-
caiickuii, XabapHuHCKUi 1 J[aynbcko-KOKNEKTHHCKII MaCCHBBI C MMPUMBIKAIOIUMHI K HUIM MeTaMopdu-
30BaHHBIMU OCaJKaMH PAHHENAICO30MCKOr0 OKEaHMYECKOTO JHA B MOCIEAYIOMMX MPOLECCAX KOJIU3UU
He yuacTBoBasd. B XabapuunckoM u [laynbcko-KOKIIEKTHHCKOM MaccHBax IMOKa M3BECTHBI TOJIBKO Mell-
KM€ TpPOSBICHUS XPOMHUTOB, a MPOMBIIUIEHHAs XpOMOBas MHUHepanu3alus cBs3aHa ¢ Kemmupcaiickum
MacCcHBOM. Bcero B mpezemax maccuBa BBIABIEHO Oosiee 160 MecTOpOXKIEHWH, MPOSBICHUN W TOYEK
XpOMHTOBOM MMHepanuzauuu. lIpomsinieHHsle MecTopoxaeHus (AnmMaz-XemuyxHoe, MUIIHOHHOE,
40 u 20 ner Kazaxckoiit CCP u ap.) cocpenoTo4YeHbl B I0r0-BOCTOUHON YacTH MaccuBa, ciaras JBe cyO-
MEPHIUOHAIBHBIE MOJIOCH], cXoAsmuecs Ha rore. CpenHee cofep)kaHue oKcuaa XxpoMa B pynax 51,1%,
YTBEP>KJICHHbIE 3aachl pyJbl 0KoJio 290 MIIH. T.

MeTanaorenusi NaCCUBHBIX KOHTHHEHTAJLHBIX OKpauH. OCOOEHHOCTHIO MACCHBHBIX KOHTHHEH-
TalbHBIX OKPaWH SBISIETCS HAKOIJICHHE MOIIHBIX OCaJOYHBIX TOJII IPH HEPa3BUTOCTH MarmMaTu3Ma.
ITooToMy U1 HHUX XapakTepHBI OCAJOYHBIE CHHTCHETUYECKHE WM THUAPOTEHHBIE DIUICHETHYECKUE
MecTtopoxaenus. Ha teppuropun Kaszaxcrana ycioBusi OcaJKOHAKOIUIEHHS, COOTBETCTBYIOIINE COBpE-
MEHHBIM MTaCCUBHBIM OKpanHaM, Ha TPOTSHKEHUH BCEro Maeo3o0s cymectBoBanu B Kapatay. B kemOpun B
Kypymcakckoii 30He bosipmmoro Kaparay, B ceBepo-3amamabeix oTporax Tamacckoro xpeOTa u B balikoHyp-
CKOU 30HE YTbITay HAKAIUTUBAIUChH BaHaaueHOCHBIE oTiokeHus. [lo nanubm C. I'. u E. A. AHKuHOBHUYEH
[22] BanaaMeHOCHas Mayka MMEET OJMHAKOBOE BHYTPEHHEE CTPOCHHE Ha BCEH MIoLaau pacmpocTpa-
HEeHHsI KoMIuIekca. MomHocTe ee kosebnercs ot 4 1o 10 M, penko omyckasich 10 2 M WIHM Bo3pacTtas 110
15 m. OHa mpexacraBieHa 4epenoBaHHWEM (TAHUT-TUAUTOBBIX IPOCIOWKOB C YIJIMCTO-KBAapLEBO-IJIHU-
HUCTBIMHU ciaHuamu. K maduke mpuypodeHsl KpyIHbele MecTopoxkaeHus Kypymcak u banacayckoHIBIK U
nenslii pang Oonee menkux o0bekToB (Tanmmpik, [xebarmer, Yineitay u ap.). ConepxaHue MATHOKCHAA
BaHagus B pyaax cocraBimster 0,7-1,4 %. Pynsr taxxke comepxar momubaen — 0,02%, ypan — 0,01%,
cepebpo — 4-10 r/1, peaxue 3emin — 0,03-0,07%

B nesone u pannem xap6one B bonbimom KapaTtay Hakonmuinch kapOOHATHBIE TOJIIM, BKIIOYAIOIINE
KpyIHbIe (C MAJUTMOHHBIMH 3aracaMi) MecTopoxaeHus: csuHna (Mupranumvcail) n nuaka ([ankus) u
psa cpennux u Menkux (Aducaii, Tanam, ByryHbcKoe U Ap.) MECTOPOXKACHUHN 3TUX MeTauioB. daMeHcKue
KapOOHATHBIE OTJIOKEHHS], BMEIIAIOINE OPYACHEHHE, COCTOST U3 M3BECTHIKOB, JOJIOMHUTOB, MEpreiel u
KPEMHHCTO-TOJIOMUTOBO-YTJIIEPOTUCTBIX TOPU30HTOB. Bce MECTOpOXIE€HHS W MHOTOUYHUCIEHHBIE PYIO-
IPOSIBJIEHUST CTPOrO CTpaTH(UIMPOBaHbL. [IpOMBIIICHHBIE CKOMJIEHUS PYX CBSI3aHbl C YIJIEPOAUCTO-
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KpeMHHUCTO-T0NTOMHTOBBIMUA puTMmuTamMu (Lllankus, Taman, Bypabaif) 1 TOHKOCIOMCTBIM yTIEPOIUCTO-
M3BECTKOBO-IIOJIOMUTOBBIM TOPHU30HTOM MOIIHOCTBIO 60-160 M. CocTaB pyn CBSI3aH C JMTOJOTHICCKUM
COCTaBOM BMCIIAIOMIUX IIOPOMI. C KPEMHUCTBIMU PUTMUTAMU aCCOUUPYIOT CYHICCTBEHHO IMHKOBBIC
pyas! (Wankwus, cpennune conepkanus cBuHia 0,89% u nunka 3,32%). B MecTopokaeHUsIX B TOHKO-
CIIOUCTBIX KapOOHATHBIX MOpoaax mpeobiamaer ceuHen (Mupramumcaid, cpeqHHe COAepIKaHWsS CBUHIA
1,01% wu muaKa 0,6%). Hapsay co cTpaTH(QOpMHBIMH UMEIOTCS MECTOPOKICHHUS KapcToBOro Tumna (Adu-
caii, Apanray). [lo 3amacam MeTa/UIOB OHHM 3HAYUTEIIBHO YCTYMAKOT CTPATH()OPMHBIM MECTOPOXKICHUSIM
(ae 6oxee 5 % oOmUX 3armacoB KOMIUIEKCa), HO OTIMYAIOTCS 00Jiee BBICOKUMU COICPKAHUSIMU METAIIOB —
10-20 % wux cymmbl. Hekotopsie nccnemoBarenu [23,24] cBA3BIBAIOT 3TH MECTOPOXKIEHHUS C BHIIEISIEMbBIM
MU 31€Ch KOHTUHCHTAJIbHBIM pI/I(I)TOM.

Mertamnorenns pudgroB. Ha Teppuropun Kazaxcrana BeiieneHbl pudThl OKCAaHUYECKUE, B KOTOPBIX
chopmupoBaics 0a3aTbTOBBII CIIOI OKEAHHYECKOTO JTHA W METAJLIOTEHHSI KOTOPBIX pacCMOTPEHa MPH €Tro
XapaKTepPUCTHKE, U KOHTUHEHTANbHBIE pUQTHL. OTIENBHO BBIICICH OKEAHUUECKUH PUPT KPACHOMOPCKOTO
TUna. PUQTH KpaCHOMOPCKOro THIIA PACIONATAOTCS MEXIY OTHOCHUTEIBHO COMM)KEHHBIMA KOHTHHCH-
TaJbHBIMU OJIOKAMH BCIIEACTBHE YET0 WX METAJUIOTCHHUS MPHONIMKAETCS K TaKOBOW KOHTHHEHTAIIbHBIX
pudToB. Brimenennslit pu¢pm kpacuomopcrkozo muna tpenctaBieH CapbBITyMCKOW CTPYKTYpHO-
¢dopmarmonHoii 30HoM HOro-3amanHoro I[lpubanxambs. OpyneHEeHHE €ro CBUHIIOBO-IIMHKOBOE. OHO
MPUYPOYCHO K MPOIYKTHBHOW Mavke OypyITacCKOH CBUTHI HHUIKHETO OPIOBUKA, CIOXEHHOW YTIIMCTO-
TIMHUCTBIMH M YTJINCTO-KPEMHHUCTHIMH CJIAHIIAMH, TIeCYaHUKAMH, TOJOMHTAMH, M3BECTHSIKAMH, SIIMO-
KBapIUTaMH W PEIKHUMU MPOCIosAMU OazanbToB. Pyapl Oemubie. Ha pa3BemaHHOM MECTOPOXICHUHU
Bypyntac onu coxmepxkar 1,37% cBunua u 1,19% nuHka. BerpeuaroTcs HeOonmblMe IIIaCTOBBIE Tena
JKEJIE3HBIX M JKEJIE€30-MapraHIeBbIX pya ¢ coaepkanueM xenesa 10-15% u mapranna 8-24%. [lonoxxenue
pudTa B 30HE JIEBOHCKOTO THIJIOBOTO MarMaTHYECKOTo Iosica 00yCIOBUIIO MOCIEIYIOUIYIO PEreHepaIiio
pyd ¢ o0pa3oBaHHWEM MENKUX OOraThiX MpPOSIBICHHN C colepKaHueM CBHHLA 10 9% u muHKa 1o 8,5%,
oOorameHHbIX 010BoM 101% u cepedbpom 10380 r/T (pynonposiBienue TaksipHOE).

Konumunenmanonute pughot 8 Kazaxcrane o0pa3yroT ABe pUPTOBBIC CHCTEMBI — ATaCyHCKYIO JICBOH-
KapOOHOBYIO U TEKETUHCKYIO0 OPIOBUKCKYTO.

Aracytickas (paMeH-TypHeWcKas cucTeMa KOHTHHEHTABHBIX pU()TOB BO3HUKIIA ITPH CMEIIEHIH 30HBI
CyOQyKIMH W CBS3aHHOTO C HEI0 OKPAaWHHO-KOHTHHEHTAJIHFHOTO BYJIKAHO-IUTYTOHHYECKOTO Mosica K IOTY.
Ona oxBarbiBaeT JKamnpma-Tankynykckyro, YcneHckyro, Capricy-TeHn3ckyro, MbprHapambCKyo, AKCO-
paH-AKKaIbCcKyl0 M AKOacTayCKyl0 30HBI W BKIIOYaeT KpPYHHBIE MPOMBIIUIEHHBIE MECTOPOKICHUS
ceuHIa u muaKa (KKaitpem, Ymrkarterd I, Ymkaren 111, bectiobe, Axokan, Y3yHKan) U xKene3a U MapraHia
(Kapakan, Kentrobe, Ymkarera III). Pa3mermenne mecTopokIeHHWH KOHTPOJIUPYET BEPXHEIACBOHCKAS
BYJIKAHOT€HHO-KPEMHHUCTO-TEPPUTCHHO-KapOOHaTHas (opManys ¢ Pa3IMIHBIM KOJIUYECTBOM YTIIEPOAHC-
TOTO BEIIECTBA, TEPPUTECHHOTO MaTepHalia U BYJIKAHUTOB 0a3aJIbT-PHOIUTOBOM (popMaIiy, MOICTHIaeMAas
KpPaCHOITBETHOHM 0a3albTOBO-PHOJINTOBO-MOJIaccoBoi (opmanmeil (paHa W TepeKkpbIBaeMas yTIHUCTO-
KapOOHATHBIMH W TEPPUTECHHO-KapOOHATHBIMHU TMOPOJAaMU HIDKHETro KapOoHa. XapaKTEepHO IOJIOKEHUE
CBUHIIOBBIX W OCOOEHHO JKeJIe30-MapraHIeBBIX Py CTpaTUTpadUUIecKu BhIIIe ITHHKOBBIX. Comep:kaHus
MOJIE3HBIX KOMITOHEHTOB B pylax cocTaBisiOT (B %): xemeza — 49,8-61,1, mapranna — 23-27, muHKa —
1,63-3,7 u ceunna — 1,36-3,37. bonee BricOKuE cojiepkaHUsl CBHMHIIA M IIMHKA XapaKTEPHO NI PYIHBIX
Ten B TepMoKapcTax (Axxkan, Pudosoe).

Texenuiickuii pudt pacmonoxed B TekenmniickoM aHTHKIMHOpUH JKoHrapuu. PynaoHOCHBI nBe
OPITIOBUKCKHE [25] CBUTHI: TEKeMUHCKasl U CYYKTIOOMHCKasA. Tekenuiickas CBUTa, K KOTOPOH TPUypPOUCHBI
HanOoJiee KpymHbIe MecTopoXkaeHus Tekenu u bompmoi O3ek U psI MEIKHUX MECTOPOXKICHUHA U TIPOSIB-
JIEHUH CBHHIIOBO-ITMHKOBEIX (S10510HEBOE) M MEAHO-CBHHIIOBO-IIMHKOBRIX (KOKCY) pyn, ciokeHa mpenmy-
MIECTBEHHO KapOOHATHBIM MAaTEpPHaJIOM C TJIIMHHACTBIM W YTJIEPOAMCTHIM BEIIECTBOM H CYJIb(PHUIAMH.
Berpewarorest mpocion 0a3anbToB, aHAE3UTOB, Ty(doB. Pyasl crpaTudopMHBIE MHPHUT-TATICHUT-Chae-
putoBbie (Texenn, SI6mOHEBOE) M XaIbKONMPHUT-MUPUT-TATCHUT-CanepuToBsie. O copepxar 2,8%
ceuHNA U 4,2% tmHKa. CyyKTIOOMHCKAasl CBHTA, 3ajieraronias Ha TeKeIUHCKOW, CI0XKeHa KapOOHATHBIMHU
TypOumuTamu. OHa BKIIIOYAaeT Melkue mectopoxkaeHus Cyyktio0e, TeaTbMaHOBCKOE W PSI PYAOIPOSB-
neHnis, MecTOpOXIeHUS U TPOSBIIEHUS CIOXKHBI TI0 CTPOCHHUIO PYIHBIX MOJIEH U PYIHBIX TEIl C IIHPOKUM
JMATIa30HOM COZepKaHWW CBUHIA M IIMHKA — OT MEPBBIX JO JECSITKOB MPOLEHTOB. B oTmmume ot pyxn B
TEKEJTUNUCKOM CBUTE OHHU COIPOBOXKIAIOTCS OPEOJIOM OKOJOPYAHBIX W3MEHHHM — TPEMOJIMTH3AIMEH,
(roronuu3aIye, oTaIbKOBaHUEM, peXe OKBapIleBaHHEM U OapUTH3annei.
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MeTtasioreHust 30H KoJuIM3uU. Kolmn3noHHbIe 30HBI 00pa30BajMCh MPH 3aKPHITUH OKEaHOB IPHU
CTOJIKHOBCHMH KOHTMHEHTOB WM 3aKPbITUU 330YTOBBIX 0AaCCEHHOB IIPU CTOJKHOBEHHHM KOHTHHEHTOB M
OCTpOBHBIX AyT. [IpH 5TOM B KOJUIM3HIO BOBIIEKAIMCH KaK HECYOqyLUPOBAHHBIE OCTATKH OKCAHWYECKOM
KOpBHl C TMEPEKPHIBAIOIIUMH MOPCKHMH U CyOa’palbHBIMH OCAJOYHBIMH TOJIIAMH, TaK U (parMeHTHI
MPUJIETAONINX KOHTUHEHTOB. B mepBoM cityuae o0pa3oBaiich OJIOKM Ha CHMaTUYeCKOM OCHOBAaHHH, a BO
BTOPOM — CHAJMIECKUE OJOKU. DTH OJOKH pasIudaroTCs MEXITY cOOOM KaKk MarMaTu3MOM, CBS3aHHBIM C
KOJUIM3UEH, TAK U METAJIIOTEHUEN.

Cumamuueckue 010Ky KOJUIM3UOHHBIX 30H CJIOXKEHBI (UIMIIOMIHBIMH W MOJIACCOBBIMHU TOJIIIAMH,
4acTo YIJEPOAUCTHIMH, CPEAN KOTOPBIX MHOIJA MPUCYTCTBYIOT OJOKH OCTPOBOAYKHBIX 0OpazoBaHuil. K
HEHTPAJIbHBIM YacTsIM 30H MPHYPOUYCHBI OQHOIUTOBBIC MOsica, (GPUKCUPYIOIIUE CYTYpHbIC IIBBL. Marma-
TU3M MPEJCTaBICH MEJIKHUMH MHTPY3USIMH radb0po-IHOpUT-IUIArHOTPAHUTHOTO COCTaBa M AallKaMu Mpe-
UMYIIECTBEHHO CPEIHE-OCHOBHOI'O COCTaBa. B yIiIepoIMCTHIX TOJIAX B CBSI3U C 30HAMHU JUHAMOME-
tamMmopu3Ma W HMHTPY3USIMH TabOpO-TPaHOIUOPHT-ILIATHOTPAHUTOB CHOPMHUPOBAIHMCH 30JI0TOPYIHBIE
MeCcTOpoKAeHUs. B HHTpYy3uAx rab0po-HOPUTOB 00pa30BaINCh MEIHO-HUKEIIEBBIE Pyl U PyIbl THTAHA U
Kenesa.

MenHo-HHUKENEeBOE OpyleHeHue mpuypoueHo kK Cmaccko-YcneHckodl u baxwsipunk-Cy3naabckoit
MEPMCKUM KOJIJTM3UOHHBIM METAJUIOTE€HUYECKHMM 30HaM. B mepBoil 30He BBISABIEHBI MECTOPOXKICHHE
Kamkop u nposiBnenne Kenmm, a Bo BTopooii — Mectopoxaenue MakcyT u psg nposineHuil. B XXonrapo-
CeBeponpudanxamnckoi KOJUIM3MOHHONW METaIJIOT€HUYECKOH 30HE YCTaHOBIICHBI TOJIBKO F€OXUMHUUYECKHUE
opeoJsl HUKeNs U Kobanbra. Hanbonee mupoko rab0po-HOPUTOBbIE MHTPY3UH, CB3aHHBIE C KOJUTU3UEH,
nposiBiieHsl B Bakbipunk-Cy31anbckoi KOJUIM3MOHHOM 30HE, SIBISIOIICHCS 4dacThio 3aiicaH-I oOuiickoit
CKJIaq4aToM 30HbI, mpoTaruBatomecs ot FOxuoit Monronuu uepe3 Kurtail u Kazaxcran B Poccuio [26]. B
HEell HaCUMUTBHIBAIOTCS COTHU rabOpO-HOPHUTOBBIX (IMHKPUT-IOJEPUTOBBIX) MHTPY3ui [27]. B kuraiickoii
YacTH 30HBI B CBSI3M C HUMH BBISBIICH PsJ MPOMBIIIJICHHBIX MEIHO-HUKENIEBbIX MecTopoxneHuid (Koo-
TOHK M Jp.). P 00bekToB M3BeCTEH B POCCHUCKOM yacTu 30HBI. B Kaszaxcrane, kak OTMEYEHO BBIIIE,
U3BECTHBI TOJIBKO MEJIKOE MECTOPOXKAeHIE MaKCyT U psill IPOSIBICHUH.

30510TOpPYIHOE OPYICHEHHE Hanboee pa3BUTO B Mpejeiax 3anaaHo-KalOuHCKoW 30HbI, CII0KEHHOM
YTIEPOAUCTO-TEPPUTEHHBIMH (DIIMIICBHIMA U MOJIACCOBBIMH OTJIOKECHUSIMH KapOOHa, CMATBIMH B KPyThIE
CKJIaJK{ U IPOPBAaHHBIMU MEJIKUMH UHTPY3UAMH KYHYLICKOH rab0po-Iu1aruorpaHUTHON CEpUM U NalikaMu
rabopo-nuopuToBoro cocrapa. C HHTPY3HAMH KYyHYIICKOW CEpUU CBSI3aHBI MHOTOUYHUCIICHHBIE KBapIIEBO-
JKUIBHBIE U OEpe3UTOBbIE MECTOPOKACHHS 30JI0Ta, PACIIONOKECHHBIC B HAJI- U OKOJIOMHTPY3UBHBIX 30HAX
WM HENOCpeICTBEeHHO B Tene nHTpy3un (Kymba, Kynymkyn, Jlaitner, Cenrac, banaxan u ap.). Hecmotpst
Ha CBOI0 MHOTOUYHCIIEHHOCTb, 3TH MECTOPOXKIEHH 3aKI04atoT He Oojee §-12% y4YTeHHBIX 3a11acCOB 30HBI.
OCHOBHBIE 3aMachl COCPEOTOUEHBI B MECTOPOXKACHUAX, TOKATN30BaHHbBIX B KbI3bITOBCKOW 30HE CMATHUS U
cocraBistomux eauHoe pyaHoe noine (bakeipunk, [Ipomexyrounoe, I'my6oxkwuit Jlor u np.). 3omoTopyaHoe
OpYyJIeHeHHe pacnpocTpaHeHo Takxke B JKoHrapo-banxamnickoi KOJUTM3MOHHOW 30HE, T'Ji€ OHO IMpeJCTaB-
JIEHO MEJKUMHU MECTOPOXACHUSAMU W TPOSBIECHUSIMH KBapIEeBO-KMJIBHOTO M IITOKBEPKOBOIO THIIA
(ITycteianoe, JonunaHoe, KbI3pln U 1Ip.), JTOKAIW30BaHHBIMU B JI€BOH-KaPOOHOBBIX TEPPETCHHBIX YacTO
YIIEPOIAUCTHIX OTJIOKCHUAX, IPOPBAHHBIX IITOKAMH U JalKaMU AUOPUTOB, TPAHOJUOPUTOB U I'PAHUTOB
KapOOH-TPHACOBOTO BO3pacTa.

B neBoH-kapOOHOBOW 30HE KOJUIM3HM PAacCHONIOKEHBI 30JI0TOPYIHBIE MecTopokiaeHus JKeTwika-
pUHCKOTO pynmHOTO paiioHa Tpowurkoil MeramnoreHudeckoil 30HbI (XKerbrapuackoe, KyTroxuHCKoE,
AKKapruHCKoe U [IIp.) CBSI3aHHBIE C JUOPUT-TPAaHUTHBIMU KapOOHOBBIMH HHTPY3HSMH, IPOPBIBAIOIIUMHU
YIJIEPOANCTHIE CIIAHIIBI JOKEeMOPHS U JEeBOH-KapOOHOBBIE CEPIIEHTHHUTBHI, a TaKXKe 30JI0TOPYIHBIE MECTO-
pOXKIEHUsT 3amagHo 3eJleHOKaMEHHOM 30HbI Myromkap u BocTouHo-Myromxapckoro aHTUKIMHOPHUS
(FO6uneitnoe, MerHkacap, AKHad W Jp), TaKKe CBSA3aHHBIC ¢ KOJUTM3MOHHBIMH KapOOHOBHEIMHU TpaHH-
TOHWJAMH, TPOPHIBAIOIIUMH Pa3HOBO3PACTHBIC TaJeo30WcKre 0a3anbTOMIbl WM MadUYecKue W yriie-
POAMCTHIE TIOPOJIBI JOKEMOPHSI.

C 3akpeiTueM B cuinype CakMapcKoll OKEaHW4eCKOM 30HBI M BHEAPCHUEM HMHTPY3Ui rabopo, rabopo-
HOPUTOB M TabOpO-MTUPOKCEHUTOB CBsI3aHBl THUTAaH-MarHETUTOBBIE MecTopokaeHusa (BemuxoBckoe
OxHoe, ["'oproHoBCKOE, XEepPCOHCKOE), XapaKTepU3yIOIHecs HU3KUMHU COZlepKaHusIMU xenesa (1o 17%) u
tutada (2%). benHoCcTh pyn 4YacTHYHO KOMIICHCHUPYETCS JIETKOM OOOTaTUMOCTBIO M BO3MOKHOCTBIO
OTKPBITOH pa3pabOTKH.
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B cBsi3u ¢ pa3po3HEHHBIMH BBIXOZaMH KEMOPHUICKUX MOpoA 06a3aIbTOBOTO CIIOS OKEAaHHYECKOH KOPHI
Y PHCUMATUYECKON OCTPOBHOM JyTH B r0ro-BoctouHoi yactu JKanaup-HaliMaHCKON KOJIM3MOHHOM 30HBI
BBIIBJICHO M OIICHEHO KPYITHOE MECTOPOKICHHE THTAH-MarHETHTOBBIX ThIMIIai, pacmojoKEeHHOE B
MaccuBe rab0po. Pynbl mpeacTaBistorT co0oi 0IMBUHOBOE Ta00po, HACKIIIEHHOS TUTAHOMATHETUTOM, a B
MOJIOIIBE PyAHOTO Tena — W amatutoM. ConepikaHue jkene3a B pynax mocruraer 40%, a comepikaHue
NIByOKcHa ThTaHa rpessimaet 10%.

Cuanuyeckue 610Ku KaNTM3WOHHBIX 30H BKIOYarT Kanmba-Hapeimckyro u YKapMUHCKYHO MeTa-
JIOTEHWYEeCKUe 30HBI, a Takke Boctouno-Myromkapckuii antukianHopuii. Opynenenne Kanba-Hapeim-
CKO¥l 30HBI CBSI3aHO C HOPMAJIBHBIMH U JIEHKOKPAaTOBBIMHU ITIOMa3UTOBBIMH TPaHUTAMH, TIPOPBHIBAIOIIINMHU
YIJIEPOIUCTHIC TIECYAHO-CIIAHIICBBIC OTJIOKCHUSI BEPXHEICBOHCKO-HIKHEKAPOOHOBON TaKBIPCKOM CBUTHI.
OHO TPEJCTaBICHO ALOUTHT-TPEH3CHOBBIM OJIOBO-TAHTAJIOBBIM, IMEIMAaTUTOBBIM PEIKOMETAIBHBIM U
KBapIIeBO-KMWIBHBIM OJIOBO-BOJb(paMOBEIM THTIaMHU [28]. IIpakTH4YecKn 3HAYMMBIM SIBIISICTCS BOJB(pa-
MOBO-OJIOBSIHHO-HUOOHEBO-TAaHTAIO-PENIKOIEIIOUHOE  OpyJeHeHue bakenHoro wu Akcy-Bymakckoro
MErMaTUTOBBIX PYAHBIX Toieil. CpelHue coiepkaHHs TOJE3HBIX KOMIIOHEHTOB B PYJaX COCTaBJISIFOT
(8%); Sn — 0,01-0,08, Ta,0Os— 0,011, Nb — 0,01-0,67, BeO — 0,03-0,68, Li, Rb, Cs — 0,09-0,30. Penko-
MeTallbHOE opyaeHeHne KapMIUHCKON 30HBI CBSI3aHO C WHTPY3USIMH MEPMCKHUX JIEHKOKPATOBBIX TPAHUTOB
TOBBIIICHHON MIEIOYHOCTH KEPETreTac-3CIMHCKOTO HMHTPY3WBHOTO KOMIUIEKCa. K ATOMYy KOMILIEKCY
otHOocATca Bepxue-OcnuHckas, Kepereracckas, ﬁcopcxaﬁ, buecemecckasa, Kannpiraraiickas u Axokai-
nsyckas MHTpy3uHn. HambOomnee m3ydeHHOW W Hamboiee PyIOHOCHON Ha CETOMHAIIHMHA JCHB SBISICTCS
Bepxne-OcniuHckas WHTpy3us. BeimensieTcss nBa THma pyd: adlbOMTU3UPOBAHHBIE MUHEPAIN30BAHHBIC
TPaHUTBl ¥ METACOMATHUTHI 10 BMEMIAIONIMM TopojgaM — (GraHuThl. CollepKaHUE PEIKHUX 3eMEllb B MHU-
Hepanmu3oBaHHbIX rpanutax 0,10-0,57% (cpemuee 0,25%), B ¢pranurax 0,10-0,64% (0,48%). OcHOBHBIE
pynusbie anemenTsl — Zr, Nb, Y, TR, Th.

C kapOOHOBBIMU TPAHUTHBIMH WHTPY3USMH, MPOPHIBAIIIUMHU JTOKEMOPUHCKHE KPHCTALTUYCCKUC
CITaHIBI M THeWch Bocrouno-Myromkapckoro u TpOWIIKOTO aHTHKIMHOPHUEB, CBA3aHO METMaTUTOBOE U
anpouTHTOBOE TaHTan-HHOOWeBoe (BepxHemprusckoe, bopceikcaiickoe u 1p.) U mopdupoBoe MOIHO-
nenoBoe (MracteiOymakckoe) opyneHeHne,. MecTopoXaCHIS HeIOU3YICHBI.

Mera/ioreHusi CYTYPHBIX 30H. YJBTPAOCHOBHBIE MMOPOJBI CYTYpHBIX 30H CJaraloT IENOYKH
HeOONMBPIUX (TUIOMABI0 0 JECSITKOB, PEIKO JO TMEPBBIX COTEH KBAJPATHBIX KHJIOMETPOB) Tell, BBITS-
HYTBIX 10 MPOCTUPAHUIO CYTYphl. B OONBIMMHCTBE CIIy4aeB MOPOJLI HAILETO WU YaCTUYHO CEPIEHTH-
3UpOBaHEI. /{151 HUX OOBIYHBI MOBBIIICHHBIC COICPIKAHUS HUKENS, B Pe3yJbTaTe B 30HE THIIEPIeHE3a 110
HUM 00pa3yrOTCs MPOSBIEHUS CHIMKATHOTO HUKEISl, HHOT/Ia OCTUTAOIINE POMBIIIEHHBIX MacITaboB.
Ces3aHHOe ¢ ynbTpaba3sWTaMH CYTYPHBIX 30H OJHJIOTEHHOE OpPYACHEHHE IMPEICTABICHO XPOMHTAMHU
TpoOUIKOTO aHTHUKIMHOpPUSA. B IIEHTpe aHTUKIMHOPUS YIbTPa0a3uThl UMCIOT IMO3IHECBOHCKHMA, a IO
KpassM — paHHEKapOOHOBBIH BO3PACT, YTO OTPAXKAET IOCIEIOBATEIHPHOCTh BOBJICUCHHS B KOJUTH3HIO
0110K0B 3eMHOM KOophL. K fory cyTypa npomoipkaercs B Boctoano-Myromkapckuii aHTHKITHHOPHUH.

XpOMHUTHI B TelaxX yIbTPaba3UTOB CYyTYPHBIX 30H 00pa3yioT NMUIMPOBUAHBIC W JHMH3O0BUIHBIC TEa
pa3MepoM M0 MaKCUMalbHOMY YJUIMHEHUIO B METPHI, PEKE B JCCATKH U, COBCEM PEJIKO, B TIEPBHIC COTHU
MeTpoB. CuuTaeTcs, YTO OHM SBJSAIOTCS NepeMerieHHbIME [29]. V3-3a He3HaUMTEeNbHBIX pa3MepoB IMPO-
SIBJICHHUSI TIPOMBINUICHHOTO WHTEpeca HE MPEACTABISIIOT, XOTS HEKOTophle M3 HuX (JKeTwIrapuHCKOTrO,
Axxkapruackoro, [1IeB4eHKOBCKOTO MacCCHBOB) pa3padaThIBAIUCh CTAPATCIISIMH.

Mertayutorennsi Me3030ii-KaiiHo30iickoro miatgopmenHoro 4dexja. [lo ocobeHHOCTSIM MeE3030¥-
KallHO30MCKOT0 ATala reoJIOTHYECKOro pa3BUTHs TeppuTopust KaszaxcraHa nenuTcs Ha JBe 4vacTu. B
HentpanmsaoM u FOro-Bocrounom Kazaxcrane, a Takke B Myromkapax BCE€ 3TO BpeMsI COXPaHSICS
KOHTHHEHTAIBHBIA PEXUM, a Ha OCTaJbHOH €ro 4YacTH [UIMTEIhHO CYIIECTBOBAJIIO Mope. Meramo-
TEHIYECKYIO CTHeIHaIN3aIfio TIePBhIX PAfOHOB OMPEIEIISIIN POIECChl BRIBETPUBAHUA ¢ (POPMHUPOBaHUEM
JJIIOBHANIBHBIX, AJUTFOBHAJIBHBIX, 03€PHBIX U JAPYTUX KOHTUHEHTAJIBHBIX THUIIOB MECTOPOXKICHHU, a BTO-
PBIX — MIEPEOTIIOKEHUE POJAYKTOB BEIBETPUBAHUS B MOPCKUX M NMPUOPEHKHO-MOPCKUX YCIOBUSAX. B coot-
BETCTBUHM C DTHUM BBIIEJICHBI MOPCKHE, MPHOPEKHO-MOPCKHE, aJTIOBHAJbHBIE, 03€PHO-aJLUIIOBHAIILHBIE,
MIPOJTIOBMAJIBHO-AJITIOBHANIBHEIE, TETIOBHAIEHO-ITIOBHAIBHEIE M KapCTOBBIE METAJUTMYECKUE IOJIC3HBIC
uckomnaemele. Huke mpuBOAUTCS UX BeChbMa KpaTKasi XapaKTePUCTHKA.

Mopckue MeTauecKue MoJIe3HbIe UCKOMaeMble HEMHOTOUYHMCIICHHBI. Y CIIOBHSI 3ITMKOHTHHEHTANb-
HOTO MOPCKOT0 OacceiftHa 0oJiee CrocOOCTBOBAIM 00pa30BAHHIO MECTOPOXKIEHUH (HOCHOPUTOB, KOTOPHIC
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pactpoctpaneHsl B 3amagHoM U lOxuom Kasaxcrane. Metamnbl mpeacTaBieHbl MapraHLUEBBIM U
CKaHIUI-peIK03eMeIbHO-YPAaHOBBIM OPYICHEHHUEM.

MaprasueBass MUHepanu3auus npuypodeHa k Hukorosnb-MaHTBIIIAKCKONH Me3030i-KaliHO30MCKOM
pudroreHHoi 30He. M3BeCTHO 0AHO MaHTBIIIIAKCKOE MECTOPOKACHNE HEKOHIUIMOHHBIX MapraHLEBbIX
Py, 3aJE€TaloUX B OJMIOLEHOBBIX KBAPI-TJIAYKOHUTOBBIX IIECKAaX U ECYaHUKaX MOLIHOCTHIO 15-35 M. B
PYIJOHOCHOM TOPH30HTE BBIAEISIETCSA OT 2 A0 9 MaJIOMOIIHBIX MPOCIOEB MapraHUEBbIX pyl Beinenstorcs
PyZObl OKCHIHBIE, KapOOHATHBIE M OKHCIECHHBIC KapOoHaTHbIe. CpelHee colep)KaHWe MapraHia B pyAax
(8%): okcuanbIX — 9,44, kapOboHaTHBIX — 8,80, OKUCIIEHHBIX KapOOHATHBIX — 12,88.

CraHauii-peIKo3eMeT-HO-YPaHOBOE OpYIICHEHHWE BBIABICHO B KaparumHCKOM pymHOM paiioHe
Masnrpiraka. OHO TPUYPOYEHO K BEPXHEOJUTOICHOBBIM TEMHO-CEPBIM TJIMHAM, HACBHIIEHHBIM
KOCTHBIM, NIPEUMYILICCTBEHHO PHIOHBIM AETPUTOM. M3BECTEH Psili MECTOPOXKICHUH, HanboJiee KPYMHBIMH
13 KOTOPHIX ABJAIOTCS MenmoBoe, Tomak, TacmypyH-Amucait, Tafitbarop. YpaH u peKue 3eMJIM CBS3aHBI
¢ KocTHBIM AeTputoM. CymMMa penkux 3eMens B pyae coctaisieT 0,2%, a B koctHOM nerpute — 0,6-1,0%.
Penxue 3emin npeacTaBaeHbl UTTPUEBON U [IEPUEBON TpyNIIaMu B COOTHOIIEHUH 1:2,9.

Ilpubpesrcno-mopckue METAIMYECKHUE MOJIE3HBIE MCKONaeMble 00jieeé MHOTOYHMCICHHBI U Pa3HOO00-
pasHbl. DTO NpPEXAE BCEro TUTAH-IUPKOHHUEBBIN POCCHINH OJIMTOLCH-MHOLICHOBOI'O U 30LIEH-OJUIOLe-
HOBOTO Bo3pacTa. ONHMroleH-MHOILEHOBBIE pOCChIMM pacrpocTpaHeHsl B CesepHom Ilpumapanne, rae
YCTaHOBJICHO HECKOJBKO CyOMEpUAMOHATBHBIX IOJIOC OJIUTOLECH-MHOLICHOBBIX IECKOB, OOOTAalEeHHBIX
WIBMEHUTOM, PYTHUJIIOM, JIEHKOKCEHOM MU IUPKOHOM. IIpoTsixeHHOoCTh mosoc 60-100 kM mpu mupuHe A0
30 kM. CofiepaHue MONE3HBIX MUHEPANIOB B TIECKAX PEJIKO MpeBbimaeT 40 Kr/M’ YCIOBHOTO HIEMEHHUTA U
TOnbkO MHOrAa cocTaiser 100 kr/m’. B HEOrGHOBBIX THTAH-IMPKOHHEBBIX POCCHIMAX CEBEPHOro
VYcTiopTa, OOHaXAOLWMXCSl B YMHKAX IUIATO YCTIOPT, CpellHee COJepKaHUEe MUHEPAIIOB COCTABIACT (B
KF/M3)I uinbMenuTa — 48,6, pytmia — 2,3, neiikokcena — 0,8, mupkona — 14,7. Bce pocchIliy H3y4eHb
TI0XO.

D0LIEeH-0JIMTOLICHOBBIE POCCHINTM pacHpocTpaHeHsl B 3amaaHoM [IpuMyromkapbe W MO CEBEPHOMY
obpamienmio Kazaxcranckoro mura. B 3anmagao-IIpuMyromkapckod MPOBUHITHN HAXOIUTCS KPYITHEH-
mass B Kaszaxcrane pocceinmp Lllokam u psig Gonmee Menkux MectopoxzaeHuit (HoBommxaitmoBckas,
Ammcait, IllyGapcait n zp.). Illokamckas pocchilb 3aHUMAeT Miomaas B 10 KM” P MOIIHOCTH Py/I0-
HOCHBIX 11eCKOB 4-7 10 11 M. ComepkaHHe MOTE3HBIX MHHEPATOB B IIECKAX COCTABISCT (B KI/M’): WiIb-
Menuta — 111,9-122,5, pytuna — 8,0-11,0, nefikokcena — 5,1-7,2, nmupkona — 14,5-22,0, monaruta — 0,05-
0,5. B CeBepaom Kazaxcrane BoisiBiieHbl poccbinu O0yxoBckasi, ['oppkoBckas, bepezoBckast, 3asubs u ap.
Tspxenas ¢ppakuus MeCKOB 3TUX pocchlneld Ha 85-95% cocTOUT U3 MUHEPAIOB TUTAaHA U LIUPKOHA, IPHYEM
collep’kaHue MUPKOHa mpeBbimaet 15%, a B Hanboee KPyIMHBIX POCCHITIX gocTuraet 26,4%. K atomy xe
BO3pacTy OTHOCSTCA TUTaH-LIMPKOHHEBbIE pocchinu 3amagnoro Topras (Kymkons, Anancop, llapcop u
JIp.) C HU3KHMH, PEIKO IPEBbIIAIIIIME 40 KI/M® COIEpKAHUAMH TOJIE3HBIX MHHEPAIIOB.

[IpuypoueHHbIe K TPUOPEKHO-MOPCKUM 30LICHOBBIM OTIOKEHUSIM ChIpJapbUHCKOMN BIIaJUHbI CEJICH-
ypaHoBble MecTopokaeHus: Kvi3puikonb, YasdH, JIlyHHOE BXOAWUT B TPYIIY ypPaHOBBIX KOMIUIEKCOB, B
KOTOPBIX pyZI000pa3oBaHHE CBA3aHO C PETHMOHAJIBHBIMU 30HAMH IJIACTOBOTO OKHCIICHUS, U CITY>KUT FOXK-
HBIM TIpOAODKeHHEM Y BaHac-Kamxyranckoit pyaaoit 30561 LIy-Capricyiickoil ypaHOHOCHOH TTPOBHHITHH.
OpyzneHeHre CBsI3aHO C IPaHUIAMH 30H IJIACTOBOTO OKHMCIIEHHUS B NPOHHUIAEMBIX MPHOPEKHO-MOPCKUX
J0LICHOBBIX NECKaX, BBITATHBAACH BAONb HUX HAa COTHH JO HECKONBKHX THICSY METPOB IpPHU LIUPHUHE OT
necsatkoB 10 300 meTpoB u MomHOocTH 0,6-6,0 M. Conepxanue ypana B pyassix tenax 0,016-0,506%. Ilo
3amacaM MECTOPOXKIEHHS CPEIHHUE.

Ha ceBepo-3amane Topraiickoro mnpornb6a B 3ajluBe TYPOH-CEHOHCKOTO MOpsS OOpPa30BaJHChH
MECTOPOX/ICHHUS OOJIMTOBBIX JKEJEe3HBIX pya AT, Yiickoe, KazanOacrel-Acnankynbckoe, KoHIpaTbeBCKoe.
[lepcnexkTrBHBIE 3amackl pyasl Hambojee KpymHOTO W3 HUX MpeBbimatoT 10 mupza. T. Pymaeni mmact
BBbIIEp)KaH 10 MPOCTHPAHHIO, MOLTHOCTh €ro MeHserca oT 1-3 M Ha BocToke a0 6-9 M Ha 3amaze. Ilo
COCTaBy BBIJIENAIOTCA PYyIbl THUAPOTETUTOBBIE, TMIPOrETUT-JIENTOXJIOPUTOBHIE M JIENTOXJIOPUTOBBIE.
Cpennee conepxanue xenesa B pyzae 37,1%.

B I'opnom Masnrsinuake B npezaenax beckemmnup-becmoknHckoi pyaHoil 30HbI n3BecTHO OKoso 200
MIPOSABICHUHA MeEIH, MPUYPOUYEHHBIX K INEPMO-TPUACOBBIM IECYAHHKOBO-aJIEBPOJIUTOBBIM OTJIOKEHUSM.
BoNbIIMHCTBO U3 HUX OTHOCHUTCS K THITY MEANCTHIX IECYAHUKOB, a 4acTh, O AaHHBIM [30], K THITy Meauc-
TeIX ciaHueB. [IposiBneHns XapakTepu3ylTcs HE3HAYMTENbHBIMU pa3MepaMH — IO JIECSITKOB METPOB B
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nonepeuHuke npu cofepxkanuu mMeau 0,10-1,09%. B nenom pynoHOCHBIE OTJIOXKEHHS MPOCIEKEHBI Ha
HEPBBIE AECATKH KMIIOMETPOB, HO 00CIEI0BAaHbI TOIBKO C IOBEPXHOCTH U HECKOJIBKUMH CKBAKHHAMH.

Annosuanvhble MECTOPOXKICHHS JKele3ea, OOpa3oBaBIIMECs B IOMMax W pyciax Maleopek.
pactpoctpanensl B Ilpuapanse (KokOynak, KyranOynmak, Tanaei-Ocne u ap.), Toprae (Jlucakosckoe,
Kuposckoe, Illnenunckoe) u Ceseprom Ilpumpreimbe (JlommuoBckoe, Llnaeprunckoe, Kyosek ump.).
Bce oHM mpHypodYeHBI K NMECYAHO-TIIMHUCTBIM, MECYaHO-aJIEBPUTOBBIM M MECYaHO-TPAaBUMHBIM MOWMEH-
HBIM U PYCJIOBBIM OTJIOKEHHUSIM OJINTOLIEHOBBIX PEYHBIX JIOJHMH, BPE3aHHBIX B UEraHCKHE TIMHBI. Pynabl
KOHKPELIMOHHBIE TUAPOTETUTOBBIE, THIPOreTUT-IENTOXJIOPUTOBBIE M THAPOTETHT-CHAEpHUTOBBIe. Ha
paspabaTeiBaeMOM JIMCaKOBCKOM MECTOPOKIEHUH PyAOHOCHAS JUTHHA HaeOdOMuHBI gocturaet 100 kM
npu mupuHe 3-8 kM. Pasmep oTHEIbHBIX pyAHBIX 3ajieXel — A0 MEPBBIX JAECATKOB KIJIOMETPOB I10 JUIHHE
U TIEPBBIX KWJIOMETPOB IO IIMPHHE. 3amachkl pyJ MECTOPOKICHHS COCTABISAIOT OKOJO 3 MIIPA. T. NMPH
conmepkanum cxene3a 35,4%. OcranbHbIE MECTOPOXXKICHHS MMEIOT aHaJOTHYHOE CTPOCHWE, HO HeIo-
pa3BenaHsbl.

K o3epno-annioeuansnvim Men-naneoreHOBBIM OTJIOKEHUSAM NPUYPOUYEHBI THAPOTEHHBIE MECTOPOXK-
JIEHHsl ypaHa, CBSI3aHHBIE C 30HAMHM IJIACTOBOTO OKUCIIEHUS : YBaHac, Kamwxyran, MonHkyMm, MBIHKYy YK,
Xapacan, WHkait, bynenosckoe u ap. B lly-Capricyiickoit n CeipmappuHCKON nenpeccusx, Cymyde-
KuHCKoe, Maaii-Capsl u ap. B Wnuiickoil BmaguHe. PyaHble 3a1eXu MECTOPOKICHUN BBITSIHYTHI BIOJb
30H macToBoro okucienus a0 20-40 kv npu mmpure 50-800 M mo 1,7 kM, peke 00pa3yroT U30MET-
puuHble Tena Ao 1,5-2,5 kM B nmonepeyHuke. MoOIHOCTh pyAHBIX 3anexeit 3,5-8,0 m, uHoraa g0 20 M u
6onee. Coneprkanue ypana B pynax 0,035-0,070%, pexe 0,1-0,3%, B oTOenbHBIX THE3/AaX 10 MPOLIEHTa U
omnpenenseTcs KOIUIECTBOM YIrie(HIMPOBAHHOTO YTIIMCTOTO BELIECTBA.

B Ily-CapsIcylickuii JenpeccuH K 3TUM XK€ OTJIOKEHUSAM MPHUYPOYEHBl MEIKHUE HTTPHUEBO-PEIKO-
3eMeJIbHBIE MECTOPOXKIACHHUS U mposiBieHus (AkkeHce, Tyma u ap.). PynHele Tenma mpencTaBieHbI Mpo-
TshkeHHBIME (10 40 kM 1 OoJiee) MIacTOBBIMU 3ajiekaMHu MoIIHOCThI0 0 10 M. CpenHue conepikaHus
MOJIE3HBIX KOMIIOHEHTOB COCTABIISIOT (B T/T): NaHTaH — 26,3, nepwmii — 25,5, npazeogum — 6,3, HEOAUM —
15,7, camapuii — 3,1, regonunuii — 5,4, uttpuit — 50-100, cymma peakux zemens U uttpus — 300-1000.

C nponiosuansno-annoeuanbHvimu OTIOKEHUSIMU cBi3aHbl KapaoTkenbckas u CaTnaeBckas TUTaH-
IUpKOHKEBBIE pocchinu. OHu TAroTeroT K [IpeoOpaxkeHCKOMy IEpMCKO-TPHAcOBOMY Iab0poO-rpaHUTOHI-
HOMY MAaCCUBY, OTJIMYAIONIEMYCsl MOBBIIICHHBIM COIEPKAHUEM HIBMEHHTA. B ME3030HCKON KOpe ero
BBIBETPHBAHHSA cofepxurcs 18,2 kr/m’ wibMeHuTa U 2,4 Kr/M’ HHPKOHA. PyJIOHOCHBIE TTIMHUCTHIE TIECKH
poccoiniu Kapaotkens cogepxat 40-300 KI/M° HIbMEHHTA H 6,3 Kr/M° uupkoHa. Pa3Benannas miomanb
pocchinu coctaBiser 5500x150-650 M?, MOLITHOCTB PYIHBIX TIECKOB 4-10M.

Jentoeuanvno-anoeuanbibvie MECTOPOXKICHUSA IPEICTABICHBI KOPAaMU BBIBETPHBAHMSA, COXPAaHUB-
IIMMHUCST Ha MecTe OOpa3oBaHUSl MM HE3HAYMTEIBHO MEPEMENICHHBIMU MO CKJIOHY. C JaTepUTHBIMH
KOpaMH BBIBETPHBAHUS 110 YJIbTpada3sHTaM CBSI3aHO CUIMKAaTHOE KOOAIbT-HUKENeBoe opyneHenue. [Iposs-
JIEHUSl 3TOTO THUIA HNPUCYTCTBYIOT BO BCEX YIbTpaba3suTOBBIX HosAcax KaszaxcraHa, HO NMPOMBILIUICHHOE
3Ha4YeHHe OHU MMEIOT TOJIbKO B Myromkapax (Kemmnupcaiickas rpyra MeCTOpOKACHUN) U Ha 3aMaHOM
ckioHe Topraiickoro nporuba (Mectopoxnenus llleBuenkoBckoe u KynnpiOaii). B kopax BbIBeTpHBaHUS
MECTOPOXICHUN BBIIEISIIOTCS CHA3Y BBEPX 30HBI JE3HHTETPUPOBAHHBIX CEPIIEHTHHUTOB, BBIIEIOYEHHBIX
CEpIIEHTUHUTOB, HOHTPOHUTHU3WPOBAHHBIX CEPHNEHTHMHHUTOB W HOHTPOHHUTOB, KPACHBIX M OYpHIX OXp,
MHOTJIA C BKJIIOYEHUSMHU OUPOUPUTOB. MOIIHOCTH KOP BBIBETpUBaHMS OOBIYHO HE mpeBbIaeT 25-30M, HO
[0 30HaM HapylIeHHH M 0 KOHTAaKTaM MOpOJ WHOrxa oOpa3yloTcsl JHHEHHbIE KOpPHl BHIBETPHUBAHHS
MOMTHOCTEIO 710 100 m Gosee MeTpoB. [IpoMBINIIIICHATOE HUKEIEBOE OPYACHEHHE C COMEPIKaHUEM HUKEIIS
0,9-2,6% KOHLIEHTpUpPYETCS B 30HE HOHTPOHUTH3MPOBAHHBIX CEPICHTHHUTOB M HOHTPOHHMTOB, peXe B
30HaX BBIIIEIOYEHHBIX CEPIIEHTUHUTOB U LIBETHBIX OXP.

C MeJIOBBIMU JaTEPUTHBIMHU KOPaMHU BBIBETPUBAHUS, KOTOpBIE (pparMeTapHO COXpaHUINCh B Myroz-
’Kapax, Ha 3amaJHOM M BOCTOYHOM CKJIOHax Topraiickoro mporuba, B ceBepHOH uyactu LleHTpanbHOTO
Kazaxcrana, B IOxxHom [Ipubanxamibe, B 10ro-BocTOYHOM uyactu xpebra bombmoit Kaparay, cBssansl
MEJIKHE MECTOPOXKIEHHS M IposiBieHUs OokcutoB. B mentpansHOi wactu Topraiickoro mporuba, rae
KOpPBI BBIBETPUBAHHUS COXPAHWINCH OT pa3MbIBa Oiarofgaps MOILTHOW TOKPBIIIKE MOPCKHUX M KOHTHHEH-
TaJIBHBIX OTJIOXEHUH, Ha Tayoune 1o 200 M BBISBICHBI MPOMBIIIICHHBIE MecTopoxIeHus Haypsymckoe,
Koxkranbckoe, KymmypyHckoe, [Iproseproe, 3anagno-Y6oranckoe. Cpennee conepxanne Al,O; B pynax
MECTOPOXIeHUH cocTaBisieT 28-58%.
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B CeBeprom Kazaxcrane neKoKpaTOBbIE TpaHUTHI 30JI0TOHOIIEHCKOr0, EnenoBckoro, JloceBckoro,
JleraeBckoro u nip. MaccHBOB OOOTAIIEHHBIM penknMu 3eMisiMd. CojiepKaHue peaKuX 3eMellb B Kopax
BBIBETPHUBAHUS TI0 HUM COCTABIISIET COTBIS-JIECAThIC TOJH TpoleHTa. B emuHn4HbIX npodax — g0 1-2%. B
BocrouHoMm 3aypanbe u YibiTay peiKo3eMelbHbIe KOPBl BEIBETPUBAHUS 00pa3yIOTCs MO TOKEMOPUHCKIM
am¢pubonnTaM, raeiicam, KpucTauimdeckuM cianmnaM. ComepikaHue peIKiuX 3eMeNb B HUX TAaKKe HU3KOE —
0,1-0,3%, peaxo mepBble TPONIEHTHL. VI3ydeHHWe peaKo3eMeNbHBIX KOp BbIBeTpuBaHHS B Kazaxcrane
HAXOJWTCS Ha HAYaJIbHOW CTaJIuU.

Kapcmoebie MecTOpoXIIeHUS CIIy)KaT OCHOBHBIMH HCTOYHWUKAaMHU aJIOMHHHEBOTO ChHIphsi B Kazax-
crage. OHH CBsI3aHBl C TAJICOTEHOBHIMH (AMAaHTENbIMHCKAs TPYIIa MECTOPOXKICHHWH) W MEJIOBBIMHU
(KpacHooKTs06pbcKast TpyIna MECTOPOXACHWI) JIaTepUTHBIMH KOPaMH BBIBETPHUBAHUS, MEPEOTIOKEH-
HBIMH B KapCTOBbIC BOPOHKHU B (haMEeH-TYPHEHCKUX WIIM OPJOBUKCKUX KapOOHATHBIX Toimax. [IpuypoueH-
HOCTh OOKCHTOBBIX MECTOPOKICHHHA K OTHM TOJIIaM OO0yCIIOBMIa OOOTalieHne OOKCHTOHOCHBIX
OTJIOKEHUM CBUHIIOM M LIMHKOM. JIJIT MHOTHX M3 HUX XapaKTEPHbI TaKXe MOBBIIICHHbIE COJIEPKaHUs 30-
JI0Ta, XOTS MPHU pa3BeKe MECTOPOXKICHUN BHUMAaHUS Ha MX 30JIOTOHOCHOCTh HE 00paIlajgoch U CBEIEHbS
0 30JIOTOHOCHOCTH OOKCHUTOB HOCST CIydaliHBIH, OTPBIBOUHBIA Xapakrep. TeM He MeHee B BocTouHo-
MyromKapckoM paiioHe, XOpOIIO W3yYeHHOM Ha OOKCHTHI, BBISBICHO KapCTOBOE 30JI0TO€ MECTOPOK-
neune Oxao-bankeimOaiickoe.

AMaHTenbIMHCKAs TPYIIa MECTOPOXIeHUi cocraBisieT BocrouHo-Toprafickuii OOKCUTOHOCHBIH
pation. Bexymmmu sBisroTcs Apkaisikckoe, CeBepHoe, HmkneamryTckoe, BepxHeanryTckoe u YITo-
OMHCKOE MecTOpOXKIcHHUS. KaxkoMy MECTOPOKICHUIO COOTBETCTBYET CBOSI OOKCHTOHOCHAsI 30Ha, Iepc-
MEKTHBBl KaXIOW M3 KOTOPBIX, KpoMe ApKaJbIKCKOW BBIPAaOOTaHHOW, HE ONpENeNeHBl: B Mpolecce
SKCIUTYaTallMOHHOHN pa3BelIKH U TIOMCKOB MEXKIY N3BECTHBIMH 3aJIe)KaMi OOKCUTOB BBISIBIISTFOTCS HOBBIE.

Mectopoxnenuss KpacHOOKTAOpbCKOI TpynIbl pacroyioskeHsl B 3amagHo-Topraiickom paiioHe, rie
OHU 00pa3ylOT Tpu OAaKCHTOHOCHBIE 30HBI, C 3amaga Ha BOCTOK JluBaHoBckas, KpacHOOKTsSOpbCKas H
Tayncopckas. [loutn moBceMecTHO OOKCHTOPYIHBIE OTIOKEHHUS NEPEKPBHITHI KOHTUHEHTAJIbHBIMH U
MOPCKUMH OTJIOKEHUSIMH BEPXHEro Mejia MOIIHOCTHIO /10 180 M. MoOIIHOCTh 3TUX OTJIOKEHHM YBEJIH-
YUBAETCS C 3amaja Ha BOCTOK: B JImBaHOBCKO# 30HE OHa coctaBiser 20-50 M, B KpacHOOKTAOPHCKOM —
50-110, a B Tayncopckoit — 110-180. Conepxanusi rimHo3ema B OokcuTax paBHO 35-45%. Menkue
MECTOPOX/ICHUSI U TIPOSIBIEHUSI OOKCHTOB MEJIOBOTO BO3pacTa M3BeCTHHI Takke B llemmHorpaackoM u
OkubacTy3ckoM OOKCHTOHOCHBIX paifoHax

3akuouenne. BEIMOTHEHHBIM METaUIOT€HUYECKUH aHAIN3 ONpPEenI T€0ANHAMUYECKYIO TTO3UIUI0
KaXIO0rO BUAA TOJNE3HBIX HCKomaeMbix Kazaxcrana. [IpoMpllieHHBIE MeCTOpOXIACHHS Menu (opmu-
pOBaJIUCh B TEONWHAMHYECKHX OOCTAaHOBKAaX AaKTHBHBIX TPAH3UTAIMA — B KPAaeBBIX BYJIKAHOILTYTO-
HUYECKHX TI0sICaX C 33yrOBBIMU IPOTUOAMH U B OCTPOBHBIX JyraX. B mepBeIX opy/ieHEHHUE MPEICTaBICHO
MEANCTHIMH TIeCYaHUKaMHU M, B TIEPCIIEKTHUBE, CIaHIIAMH, TOPPUPOBBIMUA U CBSI3aHHBIMH C HUMH CKap-
HOBBIMH MECTOPOXKACHUSMH, BO BTOPBIX — KOJTYEIAHHBIM U MOP(HUPOBHIM TUIAMH, pexe Trima OIuMINK-
Ham. C sHCUMaTHYeCKUMH 30HaMH KOJUTM3HMH CBA3aHO MeIHO-HUKEIEBOE OpY/ICHEHHE.

OCHOBHBIC 3amachl CBUHIA U I[UHKA YCTAHOBJICHBI B 3HCHAIMYECKUX OCTPOBHBIX Jyrax, KOHTUHCH-
TaTbHBIX pU(TaX ¥ MACCHUBHBIX KOHTHHEHTAIBHBIX OKpamHax. CBHHEN M IIMHK COMYTCTBYIOT MEIH B
MECTOPOXICHUAX MEIUCTHIX MTECYaHNKOB, a IINHK — ¥ B KOJYEJAHHBIX MECTOPOKACHUAX SHCUMATHUECKUX
OCTPOBHBIX Jyr. B Marmatmdeckux Iyrax BYJIKAHOIUTYTOHUYECKHUX IOSICOB M3BECTHBI TOJBKO MEJIKUE
MECTOPOX/ICHHUS U MPOSBIICHUS CBUHIIA U IIMHKA.

30710TOE OpyACHEHHE MPUYPOUYEHO K SHCUMATUYECKHM 30HAM KOJUTHM3WH, TIE€ OHO CBS3aHO C TEK-
TOHMYECKUMHU 30HaMU B YEPHOCTAHIEBHIX TOJIIAX M C MPOPHIBAIOLUIMMH O3TH TOJIIIN HHTPY3HSIMH.
3HaYUTENBHBIC 3aMlachl 30JI0TA COCPEIOTOUYEHBI B AMUTEPMAIBLHBIX ¥ ME30TEPMaTbHBIX MECTOPOXKICHUIX
30JI0Ta KPaeBBIX BYJIKAHOIUTYTOHHYECKHX ITOSICOB M OCTPOBHBIX IyT, a TaKKe€ B KadecTBE MOITyTHOTO
KOMITOHEHTa B KOJYEJAHHBIX U MEIHO-OP(QHUPOBBIX MECTOPOKACHHSIX ITHX CTPYKTYp. PacmpocTpanenue
30JI0TOHOCHBIX PpOCCHINIEM M KOpP BBIBETPUBAHMSA IIOJTHOCTBIO ONpEAENsAeTCs] HaJIWdheM KOPEHHBIX
HMCTOYHHUKOB.

[IpoMbIlIIEHHOE peaKOMETaIbHOE OpyJAeHEHHE (MOJIMOAEH, OJI0BO, BOJb(paM) MPUYPOUYCHO K
METAJUIOTCHUYECKUM 30HaM CO 3pENIOi KOHTHHEHTAIBHON KOPOW: K THUIOBOAYKHBIM MarMaTHYECKUM
MosicaM Y YHCHAITMYECKUM 30HaM KOJUTH3UH. MOIMOIeH.IOMUMO TOTO, SBJISIETCS MTOCTOSHHBIM 3IIEMEHTOM
mop(UPOBBIX ¥ THIIOTEHHBIX YPAaHOBBIX MECTOPOXKACHUN. Penkue 3eMiu (GUKCHUPYIOTCS B TE€X K€ TeO/H-
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HaMHUYECKHX CTPYKTYypax, YTO U PEAKHE METaJUIbl. boJbilue mepcrekTUBBl Ha PelKHUe 3€MII CBSI3aHbI C
AITIOBUAIIBHO-03€PHBIMU OTJIOKEHHUAMU I1aTdopmerHoro yexia B Llly-Capsicyiickoli nenpeccuu.

l'umoreHHple MECTOPOXKAEHHUS YpaHa JOKaJHM30BaHbl B MarMaTHU4YecKoW Jyre W B THUIOBOM
MarMaTU4eckoM IMOosice J€BOHCKOI'O KPaeBOro BYJIKAHOMIYTOHUUYECKOTO MOsica, B T€X UX YacTAX, I'Zle OHU
HaJIOKeHbI Ha NokeMOpuiickuil (yHnameHT. OCHOBHBIE aKTUBHBIC B HACTOSIIEE BpeMsl 3alachl ypaHa
CBSI3aHBl C PETHOHAJIBHBIMH 30HAMH IUIACTOBOI'O OKHCICHHSA B O3€PHO-AJUIIOBUAIBHBIX M IPUOPEKHO-
MOPCKHX OTJIOKEHHSAX ME30301-KaifHO30HCKOT0 TIaTPOPMEHHOT0 YeXJa.

[IpomblIIIeHHBIE MECTOPOXKICHHUS XpOMa MPUYPOUEHBI K YIbTpada3uTaM aKKpELUHOHHBIX NPU3M, HE
BOBJICKABIINXCA B IMOCIEOYIOUIME KOJUIM3MOHHBIE MPOLECCH. B aKKpeIMOHHBIX NpU3Max B 30HAX
KOJTU3UU U B CYyTYPHBIX 30HaX U3BECTHBI TOJIBKO MEJKUE pa300IIeHHBIE TeIa XPOMHUTOB.

MecTopoXkAeHU CHJIMKaTHOTO HUKENS YCTaHOBJEHBI B KOpaxX BBIBETPUBAHUS YJIbTPAOCHOBHBIX
MOPOJ] AKKPELIMOHHBIX IPU3M U CYTYP 30H KOJIM3MH. MeIHO-HUKEIeBOE OpyIEHEHUs CBA3aHO ¢ rablOpo-
HOPUTOBBIMH MHTPY3UAMHU YJHCUMATHYECKHUX 30H KOJUTU3UH.

[IpombIlITIeHHBIE CKOIUIEHUSI THUTaHa CBS3aHBl C MPHOPEKHO-MOPCKUMH U AJUTFOBHAJIBHO-IIPOJIIO-
BUAJIBHBIMH POCCBHIIISIMA ME€3030i-KalfHO30iCKOro miaaTOpMEHHOro 4exyia U 0a3uT-yIbTpadasuTOBBIMH
UHTPY3HUAMHU SHCUMAaTHYECKHUX 30H KOJUTU3HUH.

l'umorenHsle MecTOpOXIeHHUS >kene3a B KazaxcTaHe cCBSI3aHBI C JHCHAJINYECKHMMH OCTPOBHBIMHU
OyraMyd ¥ KOHTHHEHTaJbHBIMH pudTamu. Bo3mokHa pa3paboTka HEKOTOPBIX CKaPHOBBIX MECTOPOKACHUIT
KpaeBbIX BYJKAHOIUIYTOHHYECKUX I05iCOB. OCHOBHBIE IIEPCIIEKTUBBI CBSI3aHbI C OCBOCHHEM MHOI'OMMII-
JUApIHBIX 3a11acoB OyphIX JKETE3HAKOB IIIATGOPMEHHOTO YeXJIa U JKENEe3UCThIX KBAPIIUTOB TOKEMOpHSI.

OCHOBHBIE MECTOPOXKIICHHS MapraHia CBs3aHbl C KOHTHHEHTAJIbHBIMU pudTamu. VIMeroTes nepcenex-
THUBBI BBISIBJICHHSI IPOMBILUICHHBIX CKOIJICHUH MapraHila B KOpaxX BBHIBETPUBAHUS IOPOJ OCATOUYHOTO CIIOS
OKEaHHYEeCKOT0 JTHa.

AmromuHmneBoe cbipbe KaszaxcTaHa cBA3aHO C ME3030MCKMMH M NaJIEOT€HOBBIMH KOpaMH BBIBET-
pHUBaHUs, OCOOCHHO MEPEOTIOKECHHBIMU B KaPCTOBbIE BOPOHKHM [l0TeHIMATEHBIM HCTOUHUKOM aTFOMUHUS
MOTYT CIIY>KUTh IIEJIOYHBIE MHTPY3UH THUIOBBIX MAarMaTHUYECKHX IIOSCOB M aJyHHUTOBBIC BTOPHYHBIC
KBapIUTHl MarMaTHYECKUX TyT KPaeBbIX BYJIKAaHO-TUTyTOHHYECKUX TOSCOB.
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KAHA KAKAHIBIK TEKTOHUKAHBIH ITO3UIUACHI )KAFbIHAH
KA3AKCTAHHBIH METAJIVIOTEHUACHI

M. III. ©Omipcepikos, H. M. 7)KykoB, X. A. Becnaes
K. ". CorbaeB aTpiHAaFs! [ €0MOTHAIBIK FRUTBIMIAAP MHCTUTYTHI, AnMathl, Kazakctan

Tipek ce3mep: MeTa/UIOTeHHsI, T€OJUHAMUKANIBIK XKaraaiiap, Ka3akcraH, MyXUTTHIK KaOaT, KYPJIBIKTHIK Ka0aT,
KEH Maiasl Ka30aniapsl.

AnHotanus. Ka3akCTaHHBIH METaJUTOTCHUSCHI MAICOTCOMHAMUKANBIK JKaFJaiylapMeH aHBIKTadaabel. Opoip
MAJICOTCOTUHAMUKAIBIK JKaFIaiiap KeKe->KeKe 3epTTeY YIIIH COJI ayMaKThl TAHJIAY (bl TOJBIKTAN aHBIKTaHTHIH, ©31HE
FaHa TOH Maiiianel Ka30anap KCHOPHBIHA KEIICHIHE yKayan Oepe/i.
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