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B xHHre paccMOTpeHBl OCHCBHB'E YEPTH MarMaTtw3ma H pyuo-
HocHocTH YaTkannckux rop (HaTkandsckas cTpyKTypro-aunais-
nas 30ua). [IpuBopsiTcs KpaTkas XapakTepHCTHKA OCAaJI0YHEIX
KOMILJICKCOB, HX TeoXMMHYecKie 0COOEHHOCTH H POJb CeIHMEHTa-
LHOHHO{l TEOXHMHYECKCH CHelkanudauuu B o0liell MeTasJIoTeHHH
pernoHa; NaHEl OMHCAHHE MArMaTHYeCKHX KOMIJIEKCOB H (hopmalni
H FeHeTHYeCKAad CHCTEMATHKA MarMaTHYecKHX o6pa3oBaHitit peruo-
na. [eransno pazoGpad BONPOC B3aHMOOTHOIIEHHS [deK € MOCT-
MarMaTHYeCKHMH 00pasoBaHHAMH.

OcoGce BHHMAHWE y/leleHO XapaKTepHCTHKE PYAHLIX ofpa-
30BaHUA, KJAacCH(MKaINA KOTOPLIX OCHOBBIBaeTcs Ha opMaln-
OHHOM TPHHIUIE ¢ Bblle/JeHHEM FeHeTHUeCKHX DHIOB H CeMeficTm
B sakiouenue naiorcs ofurhe uepThl MeTAJIOTEHHH pafiona W Me-
TaJJIOr€HHYeCKoe DaﬁGHHpOBaHHE.

Kuura paccuntana wa wnpoknit Kpyr reosoros, paGoTain-
WHX B OGJACTH NETPOJOTHH, PYIHBIX MECTOPOMKICHHIT H Meran-
JIOTEHHH.

OTBerTcTBeHHBl pegakTop

unen-kopp. AH YaCCP X. H. Baidnyxamedos

b



MPEJWCJIOBUE

JlanHnasi KHHra sIBJAAeTCA BTOPOH paboTo, NMOCBSWEHAOH METAMIOoreHti
[TpuramkeuTcKoro paloHa, H3yueHHe KOTOPOH OblIo HauaTo GOJBIIHM KOJI-
JIEKTHBOM TI€0JIOFOB NOX PYKOBOACTBOM akamemuka AH V3CCP X. M. A6- -
JyJ1aeBa.

B neppoii kHHIe — «OCHOBHBIE YepThl MarmMaTHaMa M MeTAJJIOTeHHH
Yarkano-KypaMHHCKHX rop», BolnyuleHHoit B 1958 r., onmceiBanach ruas-
HbiM 0OpazoM TeoJIOTHS M MeTajjorenns Kypamuncxkoro perviona. B namei
monorpaduu ocsentaercst Harkanbekas ero yacTth. B ocHoBy ee sernu mare-
PHAJDBL, MOMYUEHHbIE METAMIOTeHHUECKOR Tpynnoi FHCTHTYTA reo/loTHH 1 Ireo-
¢usekn AH Y3CCP nox pykosoacteom X. M. A6ayanaesa u T. M. Bopo-
HHY, a TaK:Ke pe3y/bTarhl paboT mpeAlllecTBYIOUIHX HccaeloBarenell H KoJ-
aextuBa Yarkanbckoil 'P3, ocobenno B yacTn HayueHHss PVIHOH MuHepa-
JTH3ALHH.

B nannoii paGote, B oT/inune OT NepBoi, ocoboe BHHMAHNE yIeaeHo cuc-
TEeMATHKE. PyAHEX o6pazopauufi Ha GOpMAUMOHHOM NpUnUuAE ¥ cAejana
MONBITKA BLIAEJMHTb I'eHeTHUeCKHe paA/bl u cemedcrsa. [lpunuun dopmannon-
HOW KuaaccuHKaluH NMPHMEH2H H JUIs ocagouHbix oOpasosanuil. [Ipu sTom
ocofioe BHHMAaHHEe yAeJeH0 HX FeOXHMHYECKHM OCOOEHHOCTSIM H PYAOHOCHOC-
TH, MOCKOJLKY MBI CTOUM HA NO3HLUHAX TECHOH CBS3HM 5K30TCHHOH M SHAOTEH-
HOH MeTaJ/lJI0TeHUH.

Marmartuyeckiie o0pasOBanKs ONMHCANLI MO KOMIUICKCAM, KPAaTKO OCBe-
WEeHO CTPOeHHE OTAeNbHBIX MaccHBOB. [IpuBoAsTCs Mauuble N0 NETPOXHMUM.
[eoxumuueckas xapakTepHCTHKA o4eHb 06OOILeHHAA, TaK KAK aBTOPHI pac-
moJiaraJu ToJabKO marepuastamu K. VpyuGaesa Bcero mo HeCKOJbKHM Mac-
cuBaM. 3TOoT npoGea BOCHOJHEH  CHelHadbHBIMH  HCCJIEJOBAHHAMIT
(B. B. Ko3vipeB u /ip.), KOTOpLIe NPOBOAATCS B MHHHCTEPCTBE TeOJOTHH
¥sCCP.

Mounorpadus npeacrasager cobod xosnexTusubiii TpyA. [Ipeaucnosue,
BBe/lcHHe M 3akqaouende Hamucatbl T. M. Bopouuu. Ocanouusle dopmanuu,
HX TeoXHMHYecKasd H MeTa/JIOTeHHUECKas CHelHa u3alHsi OXapaKTepH30Ba-
el JI. M. Taefizsepom  u T. M. BopoHuy;  MarMaTHYeCcKHe KOMIIJIEKCH —
O. Il. TopbkoBreiM 1 @. YCcMaHOBLIM; B3aHMOOTHOLIEHHS MATMaTHYECKHX H
pyanbix obpasoannit — A. K. Kaxxaposeim u T. M. Bopounu, Kaaccuduka-
unsa pyasbx Gopmanuii nposefena B. M. TlerposniM, nexoTopas nepepabor-
Ka ¥ fonoanenns suecenst T. M. Bopouunu. ['eoxnmuueckas XapakTepucrnka
pynuelx dopmanuii v OTAEAbHEIX MUHepanoB Aada T. M. Bopouuu, A. K. Kax-
xapoBuiM, M. Makcynoseim 1 B. M. ITeTposnim.



BBEILEHHE

.. B 3TOfl KHHr'e pacCMATPHUBAETCs TEPPHTOpPHSI B pamkax rpauui Yar-
KanbCcKOH TekToHHYecko# 30HE A. C. AnenyHra.

Jlas Yarkano-KypaMHHCKHX TOp CyLLeCTBYeT HECKOJIbKO CXEM TeKTOHH-
YeCKOro panoOHHPOBAHHA.

HaubGosee pacnpocrpanena Ttekronuyeckas cxema B. M. ITonosa. B
1960 r. X. M. A6ayanaes Boimesnn Yatkano-KypaMHHCKHE TOPHl B €AHHYIO
3anannyio 3ony Taup-Ilans, yro, ¢ Hamell TOYKH 3peHHs, XOPOIIO YBA3LIBA-
erca ¢ obuiel crenudUKON HX METaJJIOreHHH, B YaCTHOCTH, CO CNelHaJJ H3a-
IHeH MarMaTHIecKHX KOMIJIEKCOB BCeil 30HbI.

TexToHuKOl M TeKTOHHYeCKMM pafionHposanneM Yatkano-Kypamun-
CKHX rop mHoro sanumanca A. C. Afeayur, 4YbH TEKTCHHYECKHE CXeMbI H
OMHCAHHA NMOJOKEHLI B OCHOBY KOJIIEKTHRHEIX pabor mo merajJoredun Ipu-
TalIKeUTCKoro pafiona (A6aynnaes, Ageaynr u ap., 1958 u ap.), B KoTo-
pbiX HaHGosee MOJHO ONMHCAHBI TEKTOHHYECKHE CTPYKTYPbl H HCTOPHS reo-
JIOTHYECKOTO Pa3BHTHS 30HBL
. B stux paborax A. C. Axenyur BbACIMI B Npefeiax 3anaguoit  (no
X. M. A6aynnaesy) 3oust Taub-Lllana Tpu nmomzonsi: 3anaxno-Tanacco-
Yarxanbckyio, Kaccan-Bocbyrayckyio u Kypamuuckywo. B nepsoit nonsoue
oH ycraHoBun Yatkanbckuii, [IpuuuMkenTcKHil 1 Yanauckuit TeKTOHHUYECKHE
paionbl, Bo Bropoit — Kaccauckuit, Cymcapcekuii, Hanaiickuii.

Ilosauee A. C. Apenyur Hayana Gousbllylo padoTy Hal TeKTOHHYeCKOi
kaproil Cpenneii Asuu. B OCHOBY ee MOJ0OKeH NMPHHLHI BbLIAeJEHHs CTPYK-
TypHO-pOPMANMOHHBIX KOMIVIEKCOR, OTBEYAIOIIUX ONpeldeseHHbiM HHKIaM H
9TanaM PasBHTHS NOABHKHBIX MOscoB. OTpaxkeH TeKTOHHYECKHH pekHM (op-
MAIMHOHHLIX KOMIVICKCOB (r€0aHTHK/JIHHAMBHBIH, Fe0CHHKIHHAIbIbIH, OKpaHH-
HbIX TIPOrHGOB, OCTATOUHBIX MYJIbI U T. .). B page ciyyaeB loKa3aH Xapak-
7ep paspesa (moJiHbH, HeNOAHLH). MeTojnYecKHe yKasanusa K COCTaBAeHHIO
3TOH KapThl, JereHaa H Ta YacTb KapThl, KOTOPYIO B NEPBOM BapHAaHTe yC-
nea caenatb A. C. Apenysr, ony6ankoBanbl B cO0pHHKE MO METONHKe coc-
TaBJeHHs NPOTHO3HBIX W MeTajjoreHnuecknx xapt Cpeaueir Asun (1964).

CylecTBeHHbBIM HOBIIECTBOM B PaHOHMPOBAHHH SABMJIOCH BbljlejeHuHe ca-
MocrosaTe bHbiXx Kypamunckoit n YaTka/abCKOH 30H ¢ pasjencHHeM NOcaei-
Heit ma aBe nojsonbl — CeBepo-Uatkaabekyo — u IO:xno-Harkaabekyio
(6. Kaccau-Boc6yrayckyo). BHyTpr 3THX NOJ30H YCTAHOBJIEHBI TEKTOHHYECC-
kue pafions:: B Cesepo-Harkanbckoit — [liebaranuckoe aHTHKIMHAILHOE
nonuatue, Tanacco-®eprauckuit nporud, Cepepo-YaTkanbckuil ckiaajauarto-
vemyituatelii kommaexc, Bepxue-Uatkanbckuit nporud; B MrkHo-Uarkanb-
ckoit — Kaccanckoe antukaHHasnbuoe mopusTHe, Cymcap-Oproryraiickie



G6paxuckaaaki, HOxuo-Uartkaabckuii cxkaaauaTto-yellyHuyaThil  KOMIJIEKC,
Anabyka-Hanafickuit nporu6, BocGyrayckoe anTukanHaabHoe nopusthe. K
coxa/eHHIo, Ha ocTaB/JeHHOM BapuaHTte KapT A. C. AxenyHr ycnesa nokasarb
JHUIb TPAHMIIBL TEKTOHHUYECKHX 30H H NOA30H (HECKOJbKO H3MEHEeHHBle Mo
CpaBHEHHIO C TIPeKHHMH CXeMaMH), a 0 IpaHHllax TEKTOHHYECKHX pafioHOB
MOYKHO CYIHTB TOJbKO M0 KOCBEHHBIM JaHHBIM.

[Tapannensno (npu xkusuu A. C. AxzenyHra W COBMECTHO ¢ HHM) Hal
c03aHHEeM TEKTOHHUYeCKOl KapThl Y3Oekucrana pabGoramm M. A. Axmemxa-
uos 1 O. M. Bopucos, KeTopble COCTaBU/IH TEKTOHHYECKYIO KAPTY T1aJe030i-
ckux obpasoBanuil Yabekucrana u conpemesbHbix TeppuTopuii. OHa noct-
poeHa TakyKe M0 MPHHIHMY BbIAeJeHHs] CTPYKTYPHO-(DOPMAIHONHBIX KOMIJIEK-
coB (apycoB). Onnaxko o6beMbl KOMINVIEKCOB M HX BO3PACTHLIE TDaHHUL B
psle cayuyaes He coBnajgalot ¢ BoigesnennbiMu A. C. Apenynrom. Heckoabko
orsnuuaercsi M pabionnpoBanne — M. A, Axmemkanos wu O. M. Bopucos
prmouator Kaccanckyio teppuropuio B Kypamuuckyio 3ony. Pazusrcs Tex-
tonnueckue paiionnl B Kypamuuckoit (¢ Kaccanom) sone. [Ina Cesepo-Uar-
KaJbCKOH NMOJ30HbI PAHOHHPOBAHHE JOBOJLHO HAEHTHYHO, HO Ha3BaHHE TEK-
TOHHYECKHX paloHOB HeckKoJbko HHOe (y M. AxMeq:kaHoBa -— Yramckas
cauknuHopHesas, Ilckemckas u MOmno-Yarkanbckas aHTHKIHHOPHEBHIE
10JIOCH) .

BoabuinerBom aBTopoB B cooTBeTcTBHH ¢ padionnpoeanyiem A, C. Ajic-
JiyHra paccMaTpHBaeMasi TeppHTOpPUs oOTHeceHa K YaTKaabckoil 30He H
pasfenena Ha Cerepo- u HOxuHo-UaTkaibekyio non3oHul. BMecre ¢ Tem npus-
Haetcsa jgocratouHas obocobnenHocTb MOmuo-YUarkanbckon (Kaccau-Boeby-
TayCKOi) TOA301LI, KOTOPAA TO HCTOPHH Pa3BUTHA, XapakTepy MarmaTH3IMa
H METaJ/JIoTeHHH HMEeeT yepThl CXoAcTBa He Tosbko ¢ Kypamunckoii u Yar-
KanbCKoH 3oHamu, HO U ¢ FOmubiM Tanb-llaneM. ITostomy B Hamefi padore
Kaccan paccmatpHBaeTrcsi KaK CaMOCTOSITe]bHAsi MPOMEXYTOUHAA MeTanno-
reniyeckas noasoHa. Bo3aMo:KHO, 4TO M Ha TEKTOHHYECKHMX cXeMmax (npume-
HUTENbHO K METAJJIOTeHHH) ee TaKKe CJelVeT MOKa3blBaTbh KaK MpoMexy-
TOUHYI0 00/1aCTh, OCTABHB 3a Hel caMoCTosTe/bHOe Ha3dBaHHe «Kaccancrass.
lie coBcem ypaunbiM Mbl cuHTaeMm HaspaHHe Cepepo-HaTkasbCKOil MOA30HMI.
YaTkanbCKHi xpebeT (GakTHUeCKH NepecekaeT TPH CTPYKTYPHO-(auHaibHBIE
nonsonbl: Kaccauckyio, Harkanbekyio u KypamMuMHCKYIO, 4TO 4acTo 1npuso-
JIHMT K MyTaHHle B Ha3paHusax. B yacTHocTH, npaBobGepe:kbe Aurpena — 3710
l0oro-3anananas dacte YaTkaabckoro xpebra, HepeAKo HasbiBaemas Yarkaab-
CKMM pafioOHOM, TOTJA Kak CTPYKTypHOo-(anuanbHad 3oHa — 310 Kypamun-
ckaf. Mbl npunnmaem cxemy panounposanus A. C. Apenyura — X. M. A6-
AyJJaesa, HO B NOpPs/IKe MOCTaHOBKH BOMPOCa NpeAJaraeM HeckoJabsKo H3Me-
HUTh HazBaHusg B eauMHON MeTa/OreHHYeCKOH TNPOBHHIIMH — 3anajHof
zone Tsaub-Llans — cuutaem uesecoo6pa3HblM BLILETHTb TPH CAMOCTOf-
TeJbHbIE MeTajJoTeHHYeckHe noazonsl (ob6aact): Kypamuncxyio, Kaccan-
ckyto u ITekemexyio (Cesepo-Uatkaabckyro mo A. C. Aneayuryj!. 2tu noa-
30HBI, COOTBETCTBYIOLIHE CTPYKTYpPHO-(alHalbHBIM, ICAATCA Ha TCKTOHH-
ueckHe paiionnsl. Buytpu [lekemcekoii (CeBepo-HaTkanbekoit) o6aactu  Bbije-
JSIIOTCST TEKTOHHUECKHe pPaNoOHBI B paMKaxX rpanuil, npeanoxennsix A, C, Ane-
ayvurom, M. A, Axmemxanoseim 1 O. M. BopucosriM. Haumenosaunns npen-
aaratotes caeaytowne: Tanacco-Yramckuit (nporu6), Ilekem-Canpanam-
CKkHil (uenTpasbHoe moausithe), BepxneuaTkaabckuii (nperun6). Kpome Tto-
ro, Npeataraercslt BLILENHTb TakKKe NOCTATOYHO 000COOJIEHIIBIH B TEeKTOHH~
4ECKOM M MeTa/JOTeHHUEeCKOM  OTHOWIEHHH HHKHeuaTKanbCKHii  pailown
(nporun@).

' 3a npelenaMu paccMaTpHBAEMOit TepPHTOPHM, K 3analy oT [lckeMcKoil, pacnoaa-
raetca Kapatayckas MeralioreHuyeckas 06/JacTb, JOCTATOUHO OOGOCOGJEHHas B METANIO-
FEHHYECKOM H  CTPYKTYPHO-(ALHaNbHOM  OTHOLIEHHSX.
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OcobeHHOoCTH TEKTOHHYECKOTrO CTPOEHHS U HCTOPHSH TeoJIOTHYeCKOro paa-
BHTHS BBIZIEJIEHHBIX 30H, 110JI30H M pailoHoB onucanbl B paGorax B. H. Ilo-
nosa, X. M. A6nvanaera, A. C. Agenyura, M. A. Axmenxkanosa, O. M. bo-
pucosa, K. T. Mycracduna u Ip.

Hawm npeacrasasiercs, 4TO Ha MeTAANOTCHHYECKUX CXeMaX M Kaprax Ha-
nbonee nesecoofpasHo MOKA3blBaTh HMEHHO (POPMAIHH H MX KOMILIEKCH Kak
MarMaTHYeCKHe, TaK ¥ OCaJOouHbie ¥ PyAHbe B OTPAXKATh KX BCUIECTBEHULIH,
COCTaB KW reoXxHMHUecKHe ocobeHHocTH. [lpu 3rom caeiyer yYHTHIBATh, 4TO
TPaHHilLl KOMIJIEKCOB MOTYT He CcoBlazaTh ¢ GuocTpaTurpaduuecknmu. Tax,
nHaubo/jee XapakrepHble CBHHEIl- M LHHKCOLEpXKAliHe JoJOMHTH YaTkana
VKJakBAIOTCs B pAMKax (paMeHa H HH30B TypHe,

B OTHOLIEHHH BBIJEJEeHH 1HKJOB H 3TANOB HMEIOTCA 3HauHTe/bHble
pacxoxAeHHs BO B3IVIAAAX, YTO BOOOILe CBOHCTBEHHO COBPEMEHHBIM TCKTOHH-
YECKHM MOCTPOEHHSIM.

Mbi cyMTaeM BO3MOMKHLIM YCJOBHO BhieauTbh Aasi CeBepo-UaTkalbeKoi
MOA30HBl YEThIpe IHKJa — OalikanbCKil, Ka/deJlOHCKHH, TePUHHCKHH M alb-
IHICKHH, NIPHYEM TPAHHIBI MeKAy MepBBIMH TpeMs TakKe [0 HEKOTOpPOH
crenend ycaosHel. Tak, BeHIckas mojaccoBas GopManus MOKeT paccMmar-
PHBATBLCA W Kak 3apepulaloilas 6aliKaabCKOro LHK/4, H KaK Hauyajbias Ka-
JACIOHCKOro, MOCKONbKY B NMpefenax perdoHa peskux Hecormacuii  (oTmeua-
eTcsd mapaJjsiebHOe HecOrViacHe) MeKAY BCHACKHMH H TMOKPBIBAIOUIHMH
HUKHeKeMOPHHCKHME OTNOXKEHUSIMH HeT, WTo BooCiie xapakTepuo aiaa Yar-
kaso-Haperaekoi 3ousr (Kopones, 1966). C Hamell Toyku spenusi, Gouee
JIOTHYHO OTHOCHTDL €€ K 0afiKanibCKOMY LHKJTY.

Heckonbko ycacBHa rpaHuua  KaueJOHCKOTO H TePUMHCKOrO  IHKJOB.
B. M. Kuayd (1966), nanpumep, npoOBOJHT e€e B OCHOBAHHH BEPXHErO CHJY-
pa. Mbl cuHTaeM HauyaJOM TE€PUHHCKOIO LHKJA B PerHoHe oGpasoBaHHE HKH-
BeT-(ppAHCKHX TECTPOLBETHBIX MECYAHHKOB (TioNbKyOallicKasi CBHTA), HOC-
TEeleHHO CMEHSIOIHXCH KapOOHATHBIMH MOPCKHMH OCafKaMH, H YBS3bIBaeM
3TV TPAHHILY ¢ aHa/JOTHYHOH B cocenHelt KypamuHCKOIl mojisoHe, mnpoBonsi-
uteiics OOMBLUIMHCTBOM HCCJe[oBaTe/ell M0 KHBETCKHM KOHIJIOMepaTaM.

CywecrByer Touka apenusi (Bormanos, 1965, Kaprmosa u np.), cormac-
HO KOTOPOi B maJjieo3oe (BKaOHaa Beuj) Obll OAHH LMK, TEOCHHKJIHHAJb-
Has CTAHA KOTOPOTO 34KOHYMIACh B CHJYpE, a HAYHHAf C J1CBOHA PEXKHM
CTada oporeHuyeckum. Ml cydraeM, 4TO B HEJOM KOMIJIEKC OCATOUHBIX,
MarMaTHYeCcKHx M PYAHLIX dopManuii CpejlHero U BepXHEro naJjeosod
CKOpee COOTBETCIBYET CAMOCTOATENbHOMY HMKIY, BK/AIOMAONIEMY Kak reo-
CHHK/IHHAMBHYIO (MHOreOCHHKJHHAMBHYIO), TAK H OPOrCHMYECKYIO CTaHH.
HeTnnuynocTb ero BNoJHE eCTecTBeHHA, MOCKOJbLKY B 00JaCTAX ¢ TOJWIHK-
JUYHBIM pa3BuTHEM (OpMAalHH NOCACAYIOUHX LHKJIOB JIONKHE OTKJIOHATDH-
¢s1 OT KJACCHYECKHX HOPM.

B npexnaraemoii paGore Mbl He 3a0CTpA/JH BHHMAaHHS Ha BCeX 3THX
CTIOPHBLIX BOMPOCAX, CUHTAA TJABHLIM BbIAEJCHHE €CTECTBEHHLIX reHerHuec-
KAX Tpynn ¢opMalui, a TAKKe MX BCLIECTBEHHYIO XapaKTePHCTHKY H Bpe-
MelHoe 10J10eHHe B o0llleM pasBHTHH perxoHa (raba. 1).

PaGora B ocHoBHoM nocssaumena Cepepo-Uartkaneckolt noasone. Onna-
KO /751 LUeJOCTHOCTH NpPEACTABJIEHHH O MarMathHamMe H MeTaJJIOreHHH Mbl
BLIHVIK/I€HBl OBLIH MO Psily BONPOCOB 3aTpoHyTb H KaccaHckylo noi3oHy.
Omnycanue 3TOH YacTH perHoHa GaszHpyercss NPeHMYUIECTBEHHO Ha JHTepa-
TYPHLIX MaTepuanax.



KPATKAS XAPAKTEPUHCTHKA
QCALOYHBIX ®POPMALHUH U UX PYIOHOCHOCTDb

Ha teppuropun Cepepo-HaTkanbCcKkol NOA30Hb ULIHPOKO PA3BHTHl OTJIO-
WeHusl 1oKeMOpHsl, HHAKHErO H CPeIHero 11a/1e0301, JIOKAJdbHOe pacipoctpa-
HeHHe HMEeT BepXHHH 1maJjeo3oit'. DTH OTJ0XKeHHs H3yYaaHuCh KAk B npouec
ce reoaoro-cremounbix padot (B. A. Hukonaes, H. M. Cunnusin, A. C. Aze-
avur, A. C. Maxkapos, X. X. ¥pmauos, H. B. BopoGbes, A. ®. CTonaHeHKO
. JI. Joponkun, J1. K. Typoun, O. K. Kum, B. A. Konecunk, B. ®. Bopoaa-
CHKO ¥ AP.}, TAK # TEMATHYECKHX HCCC0BaHHI.

B nocnepnue rofpl Goabllioe BHHMAHHE VAEAANOCh APEBHHM [LOAEBOH-
CKHM TOMaM paiiona, Bulje/ennbM BrnepBole B. A. Hukomaessim  (1930) B
CAMHYI0 KapakacMakckylo cuty. HMcenegosanus, npoeegennnie A. @, Cre-
nanenko (1958), M. J1. Nopoukuneim, E. M. 3y6uoseim u E. U. 3y6uosoi
(1963), JI. K. Typbuunim (1962), I'. M. Makapmyesmim (1964, 1967), K. Ca-
rotHabikoBoiM (1964, 1967) w Il Muciocom (1967), P. AG,{I}J}H&EBMM W
J1. M. Tuaeiizepom (1965, 1967), no3BoauaH BBILCIHTHL OTJOMKCHHS JOKEM-
OpuA, BeeX OTAC]OB KeMOpHS 1 OPAOBHKA, a TAKMKE BHIIBHTH HEKOTOPLIE 3a-
KOHOMEPHOCTH CTPOEHHST HX Pa3pe3os B paajuunbiX yactsax Cesepo-Harkanib-
cxoil moasoHbl. OAHAKO OCTAETCS elle psig HEepPCIICHHLIX H CUOPHLIX BOIPO-
COB, Kacaouyxcs crpaturpaduu NOACBOHCKHX OTJAOKeHHH, 0COo0eHHO KeM-
Oplis, a Tak:Ke rpaHull TPOTEPO30A H NaNe030s.

OrtnocuTenpno caado uayuensl B Ipejiesiax BCeH NOA30HB HX JHTOAOTO-
reOXHMHUECKHE OCOOEHHOCTH H PYIOHOCHOCThL, CnelHaldblble HecleloBaHHs
B 3TOM HanpapjJeHWH TOKa BeJaHCb ToJabko B llckeMckoM xpedre
(JI. M. Taefizep).

[Samtoe sHauetne 1dst NO3HAHUA TeoNOTHH  [APEeBHHX TOJIL  Pernoua
HMeIH HCCAeNOBAaHUA B conpeleabhblx vactax Yarkano-Hapoinckoft sonbi—
Boasmom Kaparay, xp. [lxeGaran, Jxerwmimrtay, Capwmiaxace u IAp.
(B. T. Koponies, C. I'. Aukunosuy, M. M. Apenmmes, K. E. Kaamypaaes,
B. B. Ulatanwn, K. C. Carmuasikos, JI. JI. Measeaes, I'. X. Epranses
uoap.).

Hayyenne crpaTurpadHu cpefHero najaeo3os CB3aHO ¢ 0MeHb MHOTHMH
nmenamu. Hanbonee nosanbie csefienus cogepxarest B paGorax A. C. Ane-
ayura (1958) u O. M. Ceprynbkoeoit (1965). B uenom or/0keHHs cpeHe-
ro Tajeo30d CTPATUTPA(PHYECKH AOCTATOMHO XOPOWO M3YuUEeHLl H pacune-
HCHB! HA CHCTeMBbI, OTAGL!, APYCH W CBUTH, ONHAKO W 2[eCh €llle eCTh CIop-
Hbl€ BOMPOCLI, B YACTHOCTH, B OTHOIICHHH TpaHHUbl J€BOHA H KapOoHa H
CTPATHTPADHYECKOTO MOJNOKEHHSI PYAOHOCHBIX «YaBATHHCKHX» JOJOMHTOB.
Creuna/bible JHTOJOIHYECKHE HCCIeJ0BAaHHA KapOOHATHEIX MOPON CpefHe-

! Bosee MoJsiofble 0GPA30BAHUA 3eCh HE PACCMATPHBAOTCA.



ro naneozos Cepepo-HaTkaabCkol TMOA30HEI M MX PYAOKOHTPOJHPYIOLLEH
poan nposoauauce M. A, AxmemxkanoBuim (1960). B nocnennee spems no-
d00uble paboThi ¢ yrayGJeHHBIM TeOXHMHYECKHM  aHaJHM30M  BeipyTes
B. HMcakmxanosuim 1 M. MupkamunosuiM. B Kaccanckoii noazone anto-
JOTHIO H TEOXHMHIO KapOOHATHHIX OTJIOMKCHHH, B YACTHOCTH PYAOHOCHBIX 10-
1OMMTOB, HecenoBaan Y. Acamanaunes (1962, 1965) u A. M. Jlypwe (1957,
1963). Iletporpadmusi, TeoXuMHsi M DYLOHOCHOCTb KHBeT-QpaHCKOH mnect-
pouserHoii ¢opmaunuu omucansl B paborax JI.  CypryraunoBoii (1965),
H. M. Haszaposoit u A. I1. Turosoi. [Ipusonumas HHxKe XapaKTepHCTHKA OT-
JOXKeHul cpelHero TaJjeo3osi COCTaB/leHa B OCHOBHOM TI0 MaTepHalaM yKa-
3aHHBIX ABTOPOB.

Ocanoudbie o6pa3oRaHHs paccMATPHBAIOTCA MO GOPMAUHAM H HX KOM-
TIEKCaM.

B umewwmuxcs padorax B OCHOBHOM XapaKTepH3VeTCH BelIeCTBEHHBLIN
COCTAB H PYAOHOCHOCTH OTAEJbHBIX dopMauuit (MPeHMyLeCTBeHHO cpe/He-
ianeosoficknx). B. M. Kuayd (1966) xors u pasGupaer CBOLHBIA Gopmany-
ounbi paspes Cepepo-YUaTkasbckodl NOA30HE, 0QHAKO BHIeJNeHHbIe dopma-
LHU €TAIbHO HEe XapaKTepH3YeT.

IToznnenoxeMOpuiickie W HHUMKHeNaJeo3olickue (opMallud W CBA3aH-
Hble ¢ HHMH moseanble Hckomaemble onucansl B. I'. Koponeswim (1960) nas
seeft Uartkano-HapbelHCKOA 30HBI W, €CTECTBEHHO, KOHKPETHbie HX ocofen-
HOCTH B NpeJenax NMOA30HB He MOIVIH OLITb MOJHOCTBIO OTPAKCHbL,

B nmaunoii pafore MB NMONBITAJHCh ATk 0GOGILIEHHBIH alajH2 TreoJOTH-
yeckux opmanmit goxemOpus n Bcero maneozos u Mx pyvaoHocuoctn. [lpn
3TOM KOHKpeTHele (opMallid paccMaTpHBAlOTCH HaMH B cocTase Hogee
KPYNHBIX eAHHHI — (OPMAIHOHHLIX KOMILIEKCOB, OTBEUAIONIHX OMpeLeseH-
LibIM 3T@MaM Pa3BUTHS perronal.

JOKEMBPHHA

K naunbogaee apesuum noxemGpuitckum obpasoBannam Cepepo-Uarkaab-
CKOH MOA30HBI CTHOCATCSI KPUCTAMIHUYECKHEe CJaHibl U FHEfichl, 0OHaKaloit-
ecs, mo pauuuim M. 1. [lopoHKuia, B TEKTOHHUECKOM BGJIOKE HA ceBepo-3ana-
noMm ckiaone [lckemckoro xpeGra B 6acceilne pekn Bewrop. Henocpencren-
Hble B3aNMOOTHOWICHHS HX ¢ pH(pEeHCKHMH IJIarHOrpaHHTAMM, CJAaraloniiMy
anpo Ilckemckoro autukaunopus (3ybuos, 3yb6uora, 1963, Makapbiyes,
1964) we nabmopaiorcd, OAHAKO KCEHOMUTH KBAPUEBO-CAWANCTLIX CJAAHLECE,
THeHCOB H MpPaMOpoOB HepelKo BCTPedaloTed B KpPAeBbIX 4acTAX PHEEACKHX
MacCHBOB, @ HX OO/JOMKH — B §a3a/JbHEIX OTJOKEHHAX MO3Hero RokeMOpHs
(renna). Ilogobuwie MeTamopduueckHe oOpa3oBaHus,  4YaCTO NpPoOpBaHuble
«OaliKaNbCKUMU» IPAaHMTOMAMH, M3BCCTHBI B PasjuuHbBIX paiiodax Yatka-
ao-Hapuinexoit soust, # no muennio B. I'. Koponesa (1967), apadwores Bbixo-
AamMu jpopudeiickoro kpucraanuueckoro nokoas. I'. M. Makapuiues (1967)
orHocHT MeTamopduueckuit kommiexkce Ilexemckoro xpebra m Kaccaickoro
noaHsitha K pudero. He HeknoueHo, YTO X BO3pAcT MOKeT GLITh cpejHe-
pHOEHCKAM, 4 HHTEHCHBHLIH MeTaMopthH3M o0yC/J0BJeH KOHTAKTOBLIM BO3-
JeHCcTBHEM NO3AHepHDEHCKHX HHTPY3HI

FeoxuMHUeCKHe 0COGEHHOCTH METaMOpP(HHUECKOr0 KOMILIeKea He uayue-
tibi. B Kaccanckom nogusitiu, no ganusim K. T. Mycraduna (1967), B
5TOM KOMILJIEKCE OTMEYalOTC MHOTAA MNOBLILEHHbe KOHUEHTPallHH 30J0T4a.
HelATpOHHO-AKTHBALHOHHBLIM aHAJH30M B KBAPIEBO-CJAIOJHCTBIX CllaHiax Hs
KCEHOJHTOB B nuarHorpanutax Bewrop-Tynaykckoro maccusBa (ITckemcknii

! Britemennsie GOPMANHOHHBlE KOMILIEKCH! MOMOMKEHH TAKKE B OCHOBY TeKTOHHUIe-
ckoii  Kaptel  Cesepo-Uartkaawckoii nopsonsr (M. A. Axmemmanos, O. M. Bopucos,,
J1. M. Tneiisep).
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xpedet) ycranosaeno 0,0033 e/r 3onora. Ilpu 3Tom B camuX NaarHorpaHu-
Tax 30/10TO MPHECYTCTBYeT B He3HauuTenbHOM KosauuecTse — (,00085 e/r. Has
MeTaMOp(HUeCKHUX CJAAHIEB TaKiKe XapaKTePHO HECKOJEKO TOBLILIEHHOE
colepKaHue 6opa. :

1Iupoko, pa3BHTH B Npeje/ax MOA30HbI OTIOKEHHS NO3AHEeIOKeMOpHIi-
CKoro Kommiekcd, obbeannsemsie B. I, Koposersim (1960) B eaunyio BeHn-
CKYI0 MOKPOBHYK) MoJaccy, obpa3oBanne KOTOpoH cBsizano ¢ nozguebaii-
KaJbCKHMH OpOreHHbIMH JBH:KeHHAMH. [lcanHenokeMOpuickui (BeHICKHIT)
DOpMALHOHHBLIH KOMIIEKC, NO-BHAMMOMY, NPEACTAaB/JIeH HecKoJbKHMH Gop-
MaluHaMH, KOTopbie MOXKHO OyJIeT BhIJeJHTL NpH OoJiee eTanbHOM €ro H3y-
yenun. MakcuMaJbHyI0O MOIIHOCTb 3TOT KoMMJekc uMeeT B CaHmaamckoM
xpebre W BepxoBbaXx pekn Yartkan, rae obHa)kaercsi B siapax HeGOJbILIHX
AHTHKJUHAJBHBIX CTPYKTYP.

I3 cTpoeHHH KOMILJIEKCa 3[eChb OTYETIHBO BblAeAflTCA JABa KPYMHLIX
putma, Ha rpanunue ux odbiuHo HaGuaopamTcs caefbl pasmeiBa. [lepBbii
PUTM BEJIOYAeT OTJaOXeHHS Y3yHOymnakcko# csHTbl. OCHoBaHHe pHTMa He
seKkpbiBaeTcsa. HHKHAA ero yacTh cjoxeHa NPeHMyLIeCTBEHHO OMEBOIINATO-
BO-KBAPLEBbIMH, MOJHMHKTOBBIMH MeCYaHHKAMM, TpaBeaquTaMy H KOHLJOMe-
patami, COCTOALHMH H3 IIOXO OTCOPTHPOBAHHLIX OOJOMKOB CJaHLes, nec-
YaHHKOR, MeTaMophuuecKHX NOPOJ, maardorpadutos. B Bepxax putma mpe-
o0/1afaoT 3eicHORATO-cephic (PUAIHTOBHANbIE CAAHIBL HACTO € NPOCAOAMH
L JHH3aMH TOHKO3E€DHHCTHIX H3BecTHAKOB. MHorma ormewalorest mpocaon
AJEeBPHTHCTHIX YIVIEPOLHCTO-TJIHHHCTHIX CJaHIECB.

MouiHocTh pUTMa, XOTSl H He nosHas, gocturaer 500—600 m.

Bropoit puT™M OXBaTbIBACT OTJIOKEHHA MOPalIyHCKO# cBUTHlL. B HuXHEl
YACTH €T0 Pa3BHThI «THJIHTONOAOOHBIEY KOHIVIOMepaThl. 3TO 3e/1eH0BaTO-Ce-
pble, TeMHO-cephle pace/aHloBaHHbIe MOPOALI, COCTOSIIHE H3 HEOTCOPTHPO-
BAHHBLIX NMECYAHUKOB HJIM IVIMHHCTO-AJIEBPOJMTOBLIX CJAHIEB ¢ OecnopsaouHo
paccesstHHBIMH B HHX cnaloOKaTaHHBLIMH 06JOMKaMH (pasmepoM. oT |—2 cm
xo 1—1,56 m, unoraa u GoJiee) ciaaHueB, KB2pUHTOB, H3BECTHAKOB, N1arHorpa-
HUTOB, Nop(pupHTOB. KoJHUeCTBO «miaBalolHX» 0OJOMKOB, HX pasMmep H
COCTAB MEPsIOTCA KaK Mo paspesy TOJLULH, TaK H 10 MPOCTHPAHHIO.

Bpillle 3a/1eraloT pHTMHYHO YePeAYIOLIHEeCs 3e/1eHOBATO-cepble MOJHMHK-
TOBLIC MECUAHHKH, aJICBPOJHTH H aJeBPHTHCTBIC TJIHHHCTHIE caanubl. Berpe-
yatoTes npocaou OyphIX H Ma/JHHOBBIX KeJe3HCThIX MJIHHHCTBIX cnaniles. Molil-
HOCTb ILIACTOB KOJeGIeTCst OT HEeCKOJbKHX CaHTHMeTpoB ao 1—>5 wm. [lpe
061a1AI0T TecuaHuKn. MecTaMH MOABASIOTCS JIHH3EL FPABEJIMTOB H MeJIKOTa-
JEUHEIX KOHIVIOMEPATOB. ANEBPOJUTEI U IVIHHHCTHIE CJAHIBI HEPELKO COLEp-
JKAT MEJKIE YIJIOBAThIE BKAIOYEHHS Pas/iuuHbIX TIOPOL.

MouiHocTs BTOPOTO pHTMa He nocrosinHas — ot 400 go 800 . Ilpu
5TOM MOLLHOCTb «THJJIMTONOLOOHBIX» KOHIJIOMepaToB BapbHpver oT 60—80
j10 300 .

HusHsist v BepxHsisi TOJIH LIOpallyHCKOR CBHTHI, BO3MOXKHO, (PalHab-
1o zameutatot apyr apyra (mo A. @. Crenanenko).

CyMMapHasi MOUHOCTh BeHACKoro Kommiekca B Canpanatnckom xpe6-
e nocruraer 1000—1400 x. Takywo ke MOUIHOCTE OTJAOKEHHA ITOTO KOM-
niaekca umeror, no gauueiM O. M. Knma, u B Mailigantansckom xpeGre.

B npuocesoit 3cHe [lckemckoro xpefra KOMILIEKC XapaKTepH3Yercs
pe3Ko COKpalleHHBIM PaspesoM. 3Jiech OH C Pa3MbLIBOM 3ajeraer Ha pHpeH-
CKHMX I'PAHUTOMIAX ¢ 0a3albHLIMH aPKO30BLIMH KOHIVIOMEpPAaTAMH B OCHOBa-
HUH M NPEACTaBICH KOHIJIOMEPATaAMH, «TH/LIHTONOLOOHEIMHY KOHIVIOMepara-
MH, TpaBeJHMTaMH{, MecyaHHKaMH, cjJaHuaMmH. B HH3ax pasBHTLI NPOCIOH H
JauH3bl 3¢upy3UBOB MPEHMYIIECTBEIIHO  OCHOBHOTO €OCTaBa  MOBLILIEHHOH
niesouHocTH (TpaxubaszanbThl), AaBoGpexkunit (pue. 1), TydoB (c obaomka-
MH Mop(HPHTOB, NJATHOTPAHHTOB, MPAMODH30BAHHbIX H3BECTHAKOB, KBAPIH-
- TOB, KBapleBO-CAIOJHCTLIX ¢/1aHleB), TyhdHuTOB. BeTpeualoTes CHAML OJHBH-
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HOBLIX fihabasosbix nophuputos. Tpaxnba3aibThl OTJIHYATOTCH BHICOKHM CO-
xepxaunem TiOp (3,2%), P:0s (0,7%). ITo-BHAHMOMY, 3Ty HUIKHIOK 4YacCTb
BEH/ICKOTO KOMIIJIEKCA CJie[lyeT BBbIJICJIHTh B CaMOCTOATEJIbHYIO (POPMAULHID —
Tpaxu6azanbToBylo (?)'.

OG6uas MOUIHOCTb BEHACKOrO KOMILJIEKca B paione couseHeHus [lckem-
ckoro u Tanacckoro xpe6ToB KomeGaercsi B NpefesiaX HeCKOJIbKHX COT MeT-
pos. B wro-zanagnoii  uacru Ilckemckoro  xpe6Ta  oHa He mpeBbilIaer
150—200 .

Paapes Bennckux ofpaaosanuii [TckeMmckoro xpefra noBoabHO GnH30K
woHTanbicylickomy  Tuny  paspesa  Capoiimaccknx  rop (Kopoaes,
Mucioc, 1965).

Iupokoe pasBHTHe B COCTABE paccMaTpHBAEMOro Komiiaekca rpy6o-
0GNOMOUHBIX  OTJIOKEeHHH, pe3akoe H3MeHeHHe MOUIHOCTEH CBHAETENLCTBY-
JOT O (POPMHPOBAHHH €r0 B yC.JI0-
BUSIX pacuJieHeHHOro peabeda
KOHTHHEHTAJALHOH W 4aCTHYHO
NpHOpeXKHO-MOPCKOH  06CTaHOB-
ke. Ocesas yactb [Ilckemckoro
AHTHKJAHHOPHSA npeacTaBasIa
coboit B nepHox (GOPMHPOBAHHS
KOMIIJIEKCA YCTOHUHMBOE KOHCe-
NUMeHTalHoHHoe TIofHATHE, Te-
PHOAHYECKH nojBepratoieecs
pasmbiBy. [lpoayxrtbl pasmbliBa
MOpoN, CJA4ralplHX ero  sjapo
(maarnorpanuTsl, Meramopduue-
ckde ofpasopands), Habawoaa-
I0TCSl MOYTH MO BCEMY paspesy
Komiiekca. Bosmomkno, nHTen-
CHBHOE NposB/eHHe 3JecCh BYJ-
J KAHUYEeCKOH J1esaATeJLHOCTH DObljIo
Puc. 1. Jlaso6pexuns (Bacceiin p. Kapasn- 00yCJI0BJE€HD HaJHYHEeM [IPOHH-

rpeik.  Hlnud, x40, #sukoan ), uaemMblx 30H NO  OKpaHHaM #e-
crkoro Tlekemckoro saapa.

OrioxeHnsa BeHICKOr0 KOMILIEKCd XAPaKTepH3YIOTCA MOBbIUCHHLIMH
KOHLEHTPALMSIMH pasHUHLIX 37eMenToB. Onpe/leJieHnblil HHTEpeC B 3TOM OT-
HOLIEHHH HMEET €ro HHMKHSIS YacTh, CJAOMKEHHAT 0CaJ0UHO-BYIKdHOIEHHBIMH
obpaszosanusamu (Tpaxubasaabrosas ¢opmanua). B Ilckemckom — xpebre
Cpell HUX TPHCYTCTBYIOT ropu3outel (MolinocTsio 10—I15 m u Goacej cume-
PHT-ZOJOMHTOBBIX M AHKEPHT-LOJOMHTOBBIX TOPOJ C COAEDAAHHEM Kejesa
10 20—25%. Yacro serpeuatorcss JuH3bL TY(QOrpaBequTOB i KOHTJIOMepa-
TOB ¢ 00MJbHBIMHM 0GJOMKAMH MaTHeTHTa, UTO YKAa3biBaeT Ha BO3MOKHOCTb
pPA3BHTHSA 3/1€Ch NPOSIBJIEHHII MAaTHETHTOBOH MHHepajH3aluu.

OT/aHYHTEIbHOH OCOOEHHOCThIO 0CAL0YHO-BY/JAKAHOIEHHON TOJIIH sABJS-
eTcsl TakKe ee nmopbleHHasn (ocedaronocHoetb. Conepianne PoOs B tydax
cObiuno koaedaercs or 0,3 go 0,9%, a B HEKOTOPBIX [JIHHHCTO-KPEMHHCTBIX
Typdurosux naukax pocruraer 1,56—2,5%. Mecramu BCTpeuaioTCsi ropu-
30HTH H ¢ Oosnee Goratoit ¢ocparHoll MHHepaaH3auHel, TPeACTaRICHHON
KeaBakoBbIMH pochopHTamMi. OAHH H3 TAKHX TOPH30HTOB ObIJ BLISIBACH B
BepxoBbix p. Kokey. O umeer MOUHOCTb 5—7 M H CJ0MKEH CCPO-3CJICHLIMH
paccaaHIlOBAHHBIMA NOpoJaMu TydoredHoro obanKa ¢ HepaBHOMEpPHO pacce-
SAHHLIMH OKPYTJIEIMH M YIJIOLICHHBIMH JKeJIBaKaMH pasMmepom l—3 cm B no-

! Tlo muenmo K. C. Caranabikosa (1967), «TniannTonofolHbie» KOHIMJIOMepaTH Takxe
npeictaBanioT coboft TytoreHnsle of6pazoBaHus, H BeCh KOMIJIEKC BEH[CKUX OT/IOKEHHH
OTHOCHTCA K €IMHOH BYJKaHOreHHO-TeppHreHHoH popMaumH.
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nepeuruke. JKeJBaky COCTOAT H3 0GJIOMKOB pPas/okEHHOro noJeBoro uinard,
CepHIMTA, XJ0pHTAa M OyposaTto-ceporo gocdara, 06pa3yIoNIEro KaeMKH ¢
pPaAHaJbHO-TYYHCTHIM CTPOEHHEM BOKDYT O6JOMKOB HJH MEJIKHX KBapl-ce-
PHIMT-XJOPHTOBLIX BhIjeseHHi (puc. 2 a). Cogepzanue naTHOKHCH (ocdopa
B xenBakax — or 0,8—0,9 no 18—19Y%. CymmapHbili XHMHYECKHH COCTaB
3THX NOpoJ BMecTe ¢ (GOoCHOPHTOBLIMH JKeNBaKaMH  cuaefylowHi (B %):
Si0;—55,85; Fe:0;—3,10; FeO—2,30; Al,03—11,60; Ti0,—0,86; MnO-—0.08;
Ca0—9,18; MgO—1,41; Na,0—1,82; K,0—3,28; SO;—,06; P,05;—5,10;
C0O,—0,58; n. 1. n.— 4,26; cymma — 99,48,

Ha apyrux snementos, o6pasyioiinX NOBLiIIeHHbIe KOHUEHTPALHH B OT-
JOKEHHTX 0CAN0YHO-BYJKAHOTEHHOH TOMUM, CAeAYeT OTMETHTb MOAWGAcH,
cofep#anue kKortoporo B gocdaroHocHbix ropuzontax pocturaer 0,001-—
0,005, pexe 0,01%, drop (0,4—0,6%) v HHOGHI, yacTo BeTpeuatloUuiics B
kKoanuectBe 10 0,003

Puc. 2. Pochopur wenrakorsii (@), Bacceiin p. Koxcy, [nud, x40,
HHKOAKA )] KPEMHHCTRIC CAdHUBL C KOHKpelpsimn pochoputor (6)
(Bacceiin p. Kokcy, nat. Beamynna).

O reoXHMHYECKHX H MeTaAIOTeHHUYECKHY OCOGeHHOCTIX BepxHe#l uacTu
BCHJICKOTO KOMILIEKCA elle HEeT J0CTATOYHBIX AaHHBIX. [[Js HEKOTOPLIX TOPH-
SOHTOB IVIHHHCTBIX CJAAHILEB B «THJJMHTONOLOGHOH» H ITeCuaHO-CJaaHIleBOH TOJ-
ax wopamyiickoll cBHTh Canjanalickoro xpe6Ta xapakTepHo oGoraiie-
HHe JKeJe3oM (remaTtHT). B necuanukax wHHoraa OPHCYTCTBYET 30J0TO
(0,006—0,02 2/7).



HHU)XHUA TAJEO30M

B mmknem naneosoe Cepepo-UYaTKauibCKON MOA3OHBI  BHIREASIOTCA TPH
(pOpMALHONHLIX KOMILIEKCa, NOCJeAOBATENbHO CMEHAIOWMX APYr Apyra B
BEPTHKAJBHOM paspese: KeMOpO-HHAHEODAOBHKCKHI KapGOHATHO-KPEMHH-
CTO-CaHUEBbIH, CPELHEOPAOBHKCKHII BYIKAHOTEHHO-KPEMHHCTO-TePPHTeHHbII(
H BEPXHEOPIOBHKCKHI MOPCKON MOJaCCOBLIIL, :

KeMOpo-HHKHEOPNOBHKCKMIT KapOOHATHO-KPEMHHCTO-CAAHUEBBIHT  KOM-
naekc Ges BHAHMOTO YIVIOBOIO HECOTVIACUSl NepeKpbiBaer OTJIONKEHHR MO3/-
rero gokemopua. OnrRako KOHTakT 00blgHO pesKuit, HHOrAa ¢ OTYCTAHBBLIMH
cleflaMH Pa3MblBa H, MO-BHAHMOMY, HMECT XaPAKTeP CKPHITOTO HeCOrIACHS.
B Hekoropbix pafionax Harkano-HapblHCKOH 30HB B KPOBJe  «THAJHTOMO-
AOOHBIX» KOHIJIOMEpAaTos, CAArdioliuX BePXH AOKeMOpPHS MO RaHHBIM PeLa
uccienopareneit (Hla6amun, 1964; Aperes, Mlabanux, Kanmypsaes,
1967), passura KOpa BbIBETPUBAHMS, YKA3LIBAKI(AS HA [OCTATOYHO [TH-
TeJAbHBIH MepepslB B OCAJKOHAKON/JIEHHH HA €ro rpaHuile ¢ KeMGpHeM.

PacemaTpuBaeMblil KOMIJIEKC HAYHHACTCA KPEMHHCTO-CA A HIL € B O-
KapboHaTHOH GopMauued BKIOYAOMER oTnoxeHHs keMmOGpus n
TPeMaJ0KCKOro sipyca HHxHero opnoBHka. Dopmauus uMeer CA0KHLIH coc-
TaB, NPHYEM CTPOEGHHe €e, 0OCOOGHHO HHMIKHEH YaCTH, B NIpefenax peruona eue
csab0 U3YUeHo.

Jasi paspesa HMXKHEro najeo3osi B ceBepHoH wactu Yartkaso-Hapbin-
CKOH 30HBI XapakTepHO PeruoHajbHOE PAa3BHTHE B €ro OCHOBAHWUH YTJEpPOAH-
CTO-TJIMHHCTO-KPEMHHCTLIX 110POJL, BHIACAAIOIHXCA B CAMOCTOSITEIBHYIO VN~
CTO-KPEMHHUCTO-CNAHUEBYI0 (POPMALHIO, C KOTOPOH CB3aHLI BLICOKHE KOHILEH-
Tpauuu Bauanus, Mmonubnena, docdopa (Kopoases, 1960; Anxunosnu, [961;
Anplies, 1964).

B Cepepo-YaTtkanbekoil nofzone 31a GopManus oTIeTAHBO He 060co6.14-
eTCsA, XOTS1  YIVIEPOXHCTO-TJAHHHCTHIE ¥ YIVIEPOAHCTO-TAHHHCTO-KPEMHHUCTLIE
CMAHIbl HEePeJKO OTMEUAlOTCH B HH3AX paspesa. 3HAUHTEIBLHO pacnpocTpa-
HeHbl 3[ECh TAKKE IMIMHUCTO-KPEMHHCTHIE Clalllbl, Cephle MeNKO3epHHCTLIE
JOJOMHTEL W KapOGoHaTHble TecuandKH. B BepxoBbsax pexu Yarkan passurhl
B OCHOBHOM [OJIOMHTH H JIOJIOMHTOBLIE H3BECTHAKH C FPOCJOSMH UYEpHRX
Kpemueii'.

YraepoaHCTO-TIIHHUCTBIE W YII€POAHCTO-KPEMHHCTBIE CJAaHUbLI HHMKHE
4aCTH KapOOHATHO-KPEMHHCTO-CJAaHILeBOH (OPMALMH B OCHOBHOM 00GOraiiensl
moandnesom (no 0,005%), B Menbwiei  crenenu — paHanueM (10 0,06%).
OnHako He MCKAYEHO BBISIBJIEHHE TOPH3OHTOB H ¢ Dojee BLICOKHMH COmep-
KaHHAMM 3THX 3JICMEHTOB. XapakTepno Hajauuve GocHaTOHOCHLIX MPOCIOEB
KPEMHHCTO-TJHHUCTBIX H KPEMHUCTO-KapOOHATHBLIX CJAAHUEB C CodepriaHu-
em or 0,6 mo 2% P,0s. B Canpganamckom xpe6te (cait Ask-Tepex), mno
navusim H. T, Bponckoit uw M. H. Mabunckoit (1968), a Takke cOTPYAHHKOB
Huerutyra reosorun AH KuprCCP, B KpeMHHCTHIX claHLIax # KapOoHaTHBIX
nHOpoAaX HHUmHero xem6pns Berpeuatorest pocdoputs ¢ copepxkannem PoOs
a0 35%. Pocharonakonaenue B HHKpem kKemOpun Cesepo-Uartkanbckoi
NOJA30HE, XOT2 H B nHefoabux macmtTabax, HO, BCPOSTHO, HOCHJIO pErHo-
Haabublil xapagTep. K 3Tol 3noXxe NpHypoueH OCHOBHOH MAKCHMYM IPeBHEro
thochatonakonaenns B Yayray-TsSHbIIAHCKOH TIeOCHHKJIMHABLHOH 0061aCTH
(Bymunckuit, 1963).

Zast cpeanelt  BepxHel yacTeH kpeMHHCTO-ClaHlleBo-xapboHaTHO# (hop-
MaLHH XapakTepHO IHMpOKoe pasBuTHe Kapbonatueix nopoa. Ha socroke
nonsonbl (Bepxosba pek Yartkan, AToHHAK) NOYTH Bech paspe3 NPeACTaBieH
CEpBIMH, HENTOBATO-CEphIMH, TPYOOCNIOHCTLIMH HOJIOMHTaMH  H JOJIOMHTHC-

! B nonomurtoBbix ussectHskax I1. 1. Muciocom u K. Carmuasikossim (1967) coGpa-
Ha GayHa HHIKHET0 KeMmOpus.
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THIMH H3BeCTHAKAMH H DPEIKHMH MPOCJOAMH KpeMHHCThIX caaHueB. B Ilckem-
CaHaanamnmcKkoM paioHe cocTas Cpe/lHero keMOpusi — TpeMaloka foJsiee CJI0K-
HbIH M (panHaJbHO He BbIIepKaHHbIA. XapaKTepH3yeTcs MepeMeHHBIM 3Haue-
HHEM NPEeUMVUIECTREHHO PA3JIUYHBIX CJlaHUeB, [AOJOMUTOB, H3IBECTHAKOB.
Jlnuib B cpefHell yacTH (opMalnHH OGBIYHO BCTPEYaroTCsl MeJKO3epPHHCTHIEe
[eCUaHHKH W aJIeBPOJHTH ¢ KapOOHATHBIM H TJIHHHCTO-KapOOHAaTHBIM  lle-
MEHTOM.

KapGonaTHble MOPOAKI CIATAIOT OT[EJbHbIE NMPOCIOH H MayKH MOILHO-
crbio ot 0,56 10 50 a, pexke Gosnee. OCHOBHYIO pOJb HFPAlT Cephie, KeJATOBa-
TO-CepPhle TOHKO- ¥ CPEAHECTOHCThIe MEJKO3ePHUCThIe JOJOMHTHL. [loauuHeH-
HOE 3HAYeHHe HMEIOT JOJOMHTOBLIE H3BECTHAKH i H3BecTHAKH. OHH TATOTEIOT
raaBHLIM 00pasoM K BepxaM (OpMallHH, NpHYeM B ee KPOBJE IIOYTH [OBCce-
MeCTHO MPHCYTCTBYET NadyKa TOH-
KOCJIOHCTBIX CEPbIX H3BECTHSKOB,
yacTo OMTYMHHO3HEIX, MOCTENeH-
HO TIepexosiliHX B IJTHHHCTbhIE
H3BECTHSKH ¢ OOMJBHOH BKpar-
JIEHHOCTBIO MAHOMOPGHEIX KpH-
CTAJNJIHKOB NHpHTa. B 6GUTYMH-
HO3HLIX pPAa3HOCTHAX HM3BECTHAKOB
HabII01aI0TCA  TOHKHE IHPUTO-
Bbl€ KOHKPCUHOHHbIE JIHH30YKH,
BBLITAHYTEIC [apaJjie]bHO CJOH-
CTOCTH.

W3 caanues naubosee pac-
NpOCTPAHEHbl TJIHHUCTHIE, Kap-
O0OHATHO-TJIHHHCTBIE M KPEeMHH-
CTO-TVIHHUCTO-KapOoHATHbBIE pas-
HOBHAHOCTH. B BepxHeli uacTH Puc. 3. Pochoput (bacceiin p. Kokcy, npumin-
(opManuH MeCTaMH MOABJIAIOT- ¢oska, ysex. 1,5)
€5l YepHble TOHKOMJHTYATBEIE YI-

JIEPOJIHCTO -TJAHHHCTO- KPeMHHC-
THie H YIAEPOAHCTO-KPEMHHCTHIE CAAHIIBL

B Ilckemckom xpebrte (mexaypeube Kokcy — Kapasurpeik) yriepomu-
CTO-KPEMHHCTBIE CJiaHllbl 00pasyloT MApKHPYIOLHH TIOPH3OHT  MOIIHOCTbHIO
12—15 M, NOACTHAAWIIMACS NOJOMHTAMH M MepPeKpPLIBAIOUIHICT OHTYMH-
HO3HBIMH M3BECTHAKAMH BepxHero kemOpus. Caauubl COAEPHKAT KOHKPCUHH
$ochopuTOB WAPOBHJIHOA H SJAAHNTHUeCKOH dopmbl pazmepom 0,6—3—4 cu
B Anamerpe (puc. 2 6, 3). Pacnpenesende HX 10 NPOCTHPAHHIO H paspesy
TOPH30HTA HEPABHOMEPHOE — OT eJIHHMYHBIX BKJAWYeHHid 10 15—25% mna
06beM mopo/bl. KoHKDPeIHH HMEIT OTYEeT/IHBOE KOHIEHTPHUECKH 30HAJbHOE
CTPOEHHE H C/J0KeHbI CepbiM aMOpdHbIM (ocdaToM (MoKazaTenb MpeaoMJIe-
uust 1,6060) c npHMechbi0 TOHKOKPHCTAJJIHYECKOrO KBapia H TJHHHCTO-yTJe-
poaHcroro MatepuaJta. Conpepxande PyO; B KOHKpelUHSIX BLICOKOE —
24—28%, Bo Bmentaolux nopojax He npesbimaer 0,4-—0.6%. Cpeannii xu-
MHYECKHI cocTaB (pochOpHTOBHIX KOHKpeunk caenyiouni (% ): Si0O,—18,12;
Fy0;—1,92; FeO—0,54; Al,0;—7,70; TiO,—0,1; Mn0O—0,02; Ca0—44,28;
MgO—1,01; Na,0—0,00; KO —0,20; SO;—0,00; P,0s—24,25; n. n. m. —
1,60. Ouu 3HaunTessbHO oOOraileHbl PeIKHMH 3eMJsAMH. B NMOBBILIEHHLIX KO-
JIMYECTBAX BCTpeuatoTca MoauOIeH, CBHHel, cepebpo, MbilIbAK, HHOrAa
0J10BO.

3amannee, B Gaccefine pekH Bemtop, rae MolHOCTE VIVIEDOIHCTO-KpEM-
HHCTOrO TOpPH30HTA BO3pacraer A0 25—30 M, a HOJOMHTLI 3aMelalnTcs yrie-
POAHCTO-I'VIMHHCTO-KPEMHHCTBIMH Cl1aHUaMH, pocOopHTOBbIE KOHKpPELHH OT-
cyrerBylor. OHH He oTMeuarorcs Takxke B Cangagauickom xpebre. Tlo-Bumu-
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MoMy, ¢ochaToHaKoNIeHHe B BepXHeM KeMOpHHM (MJH B Bepxax CpeHero)
MPOHCXOAHJIO JOKaJbHO — B NPHCBOJOBOH yacTH [IcKeMCKOro aHTHKIHHOPHUS.

M3 pyaHBIX 3/1eMCHTOB B CJaHUAX CPefHEro H BepxHero kemGpHs, 000-
raleHHbIX OPraHHYECKHM BeIeCTBOM, KOHILEHTPHUDPYETCS TPEHMYIeCTBEHHG
moauGaen (xo 0,002—0,006% ). He3nauurespHO NOBBILEHO CONEPKAHHC Ba-
naaus (0,03—0,08, pexe 0,1%), csunua (0,003—0,007%), uunoraa cepe6-
pa (mo 0,0001%).

OTHOCHTENBHO HH3Kas KOHIEHTPAIHA PYAHBIX 3.JTEMEHTOB XapakTepHa
/151 TIOPOJL 3TOrO BO3pacTa W B Apyrux paiioHax Yarkano-HapoiHckoil 30HBI
(laGanun, 1965).

MolHocTh KpeMHHCTO-CaHIEeBC-KapOoHATHOI (QopManny KeMOpus —
TpeMajnoka He npesbimaer 350—400 s, B IlckemckoM XpedTe cokpauiaercs
o 250—200 m. Ornoxenus GopMannu o6pasyioT eIHHYI0 KPYIHYI TpamHc-
TPECCHBHYI) CEpHIO CYIIECTBEHHO TOHKOOOJOMOYHLIX H OGHOTeHHO-XeMOIeH-
HBIX OCAAKOB, HAKOMHBIUIHXCA B YCJAOBHAX OTHOCHTEIbHO CIOKOHHOTO TEKTO-
HUYECKOT0 pezkHMa NpH OoJbHIOH yAaJCHHOCTH HJIH CHHBCJIHPOBAHHOCTH
obanactd cHoca. CyLlecTBOBABIIMA B BeHJle CHJIBHO pacyJeHeHHBll pesbed
K HayaJy HHKHeKeMOpHICKOH TpaHcrpeccHH OblJI 3HAYHTEIBHO TEHEIICHH-
3HPOBaH, 4T0 00YCJIOBHJIO OTCYTCTBHe Ga3a/jbHBLIX TPYO00GJOMOUHBIX ITOPOJIL.
Bo3MO#xKHO, ¢ KpATKOBPEMeHHBIMH BOCXOAANINMH ABHZKEHUSIMH BO BTOPOH 1o-
JOBHHE HMKHero KemOpHs CBfIZaHO HEKOTOpoe norpy0eHue ocagodHOro ma-
TepHa/la — IOABICHHE IICCUAHHKOB, a/IeBPOJHTOB, HEPEIAK: JKEJIE3HCTHIX, a
TakxKe OpPeKYHeBHIHBIX H3BECTHSKOB.

Pazpes dopmannoHHoro KoMIeKca 3aBepuiaercs THTHUHON ans Yart-
Kano-HapbiHCKON 30HBI KPEMHHCTOH apeHHUT-TaHBHPHCKO#N ¢ op-
M anue i Ona paccmatpusaerca B. I'. Koposesuim (1960) xak uacTh emu-
HOMl yIaJleHHOH KpeMHHCTOI (dopMalluy, 3aHHMAOLell CTpaTUrpagHuecKue
HHTEPBAJIbl HUZKHEr0 KeMOpHS H HHMKHEro OpJoBHKAa (BKJAWOUAS JaHBUpPH-
CKHH sipyc cpenHero opaopuka). Qopmanus coriacHo, ¢ OTUETJIHBLIM KOH-
TAKTOM 3a/eraer Ha OTJOKEHHSX KPEeMHHCTO-ClaHLeBo-kKapOoHaTHON dop-
manuu. Momunocers ee Bapeupyer or 120—130 » B Cannanamckom xpefre,
1o 90—100 » — B [IckeMckoM.

Huzbl popmauun (15—20 m) ca0KeHB PHTMHUYECKH UYepPeAyIOLIHMHUCS
YIJIEPOJIHCTO-KPEMHHCTBIMH M YIVIEPOJHCTO-TVIHHHCTBIMH  TPANTOJHTOBBIMH
znannaMu, [peobianaioTr ToHKOIIHTYATEE (3—D €M) YIiepoancTo-KpeMHuuc-
Thle CaaHipl JIIg HHX XapakTepHbl MHOTOYHCJEHHbIE OCTATKH PalHOJApHi,
MeJbyalIine yriaepoaHcThie W yTrJAePOAHCTO-KPeMHHCThIe KoHKpeuuu. Ha6-
JIOfAaeTcs oOnIbHAaS BKPAIUIEHHOCTh NMHPHTA B BHAE IVI0OVAell HJIH XOPOILIO
OTpaHEHHBIX KPHCTANIHKGB. YTJIEPOIHCTO-IIMHUCTBIE CAAHIE 06pasyioT
o6biaH0 TonkHe (1—3 mm) npomnacTkH. B ocHOBaHHH (OpManuu HHOrLa
NPHCYTCTBYIOT TeMHO-CEPhiCc TIHHHCTO-KapOOHATHBIE CIaHIB.

B cianumax ormeudaercs JOBOJBHO IIHPOKHH CIEKTD 3JIEMEHTOB, OLHAKO
KOHIIEHTPAIMS HX B IEJOM He OYeHb BBICOKas. Bo3MoxkHo, 310 00yCJA0BICHO
CPaBHUTENBHO HEGOMBIINM COJepXKAHHEM B MOPOAAX OPTaHHUECKOTO BEIIECT-
Ba, C KOTOPLIM CBfI3aHO HAKOIJIEHHE OCHOBHOH MAacChl PYAHBIX Sj1eMeHTOBL
OTHOCHTE/IbHO MOBBLIMICHHON CTENEHbI0 KOHIEHTPAUHH OTJIHYAETCS B OCHOB-
HoM MoaubGmen (mo 0,005—0,006%). Conep:kanne BaHagua oObLIUHO KOJe0-
JleTcsl B Ipejiesiax MepBLIX COTHIX JoJeH mpouedTa, HHoraa jpocruraer 0,1%.
YraepoiHCcTEe Caadlbl MecTaMH HEeCKOJbKO 00OrallleHbl MBIIbLIKOM, CYypb-
mo#t (0,001—0,002%), Bucmyrom, cepebpom (mo 0,0001%), 3oao0Tom
(0,006—0,007 2/r), xko6aabTom (mo 0,01%). Hexoropsie u3 3THX 3/1€MEHTOB,
0co0eHHO 304070, CypbMa, KoGaJbT, cofepxKarcs B 6oJiee BLICOKHX KOJHYeCcT-

1 K Hu#HEOP/OBHKCKHM YIJIePOJHCTO-KPEMHHCTHIM ClaHnaM B psge paiionos  ([lxe-
ThiMTay, Capbifas) MpHypOueHbl NOBHIIEHHEE KOHLUEHTPALMH Baxajuf, MoaubaeHa H
apyrux siementoB (Kopoaes, 1960; Ansiues, Kanamypsaes, llla6anun, 1966).
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BaX, YeM B aHaJOTHYHBIX RO COCTaBYy caaHuax kemOpua. Kpowme Toro, wacro
BCTpedaloTesi MaJjJomoltHbele nmpocion docdartcogepxkamux (1—3% PsOs)
YIACPOAKHCTO-TAMHUCTHX H YIACPOLHCTO-TIMHUCTO-KPEMHUCTHIX ClaHIUEeB.

Bepxssisi 6oabmias yacTb aPeHHr-JaHBHPHCKOH (QopMalluy npeicrasle-
Ha pa3HoOoGpa3sHOil TaMMOH MOPOJ TAaK:Ke NPeHMyLLecTEeHHO KpPeMHHCTOro
cocraBa. OCHOBHYIO DOJIB HIPAlOT TOHKOMiHTuYaThle (5—10 c¢m) KpemHHC-
Thie SINIMOBHJIHLIE CJAHIbLI C PENHKTAMH DPaJHOJSAPHH, pexe CIHKYJ TyOokK.
Oud oKpallieHbl [OJMOCUATO WJIH PABHOMEPHO B PO30BLIE, KpaCHOBATHIE, 3€-
JIEHOBATO-Cepble H cepblie TOHA.

SlmMoBu/HbIe KPEMHUCTbIe H YIJIEPOANCTO-KPEMHHCTHIE C1aHilbl HN30B
GopMaluuy HepeaKo 4ACTHYHO (hpalHalbHO 3aMellaloT APYT Jipyra mo npo-
cripanuio. [TopyuHenHoe 3HAYeHHe B paspesze HMEIOT FKeJe3HCTO-TVIHHHCTO-
KpPEeMHHCTEIE, TJIMHHHCTO-KDEMHHCTBIE H IVIMHHCTBIe caanubl. B caMbix Bepxax

Pic. 4. KpeMHHCTEIE M3BECTHAKM, PHTMHUYECKH uepenyio-
WMECH € KapOoHATHO-KPeMHHCTHIMM CasunaMu  (6accein
p. Kapaxopym).

(hopMannu NMOABIAIOTCS TOHKOCJAOHCTHIE MEJIKO3EPHHCTHIE —Ccephle KpeMHHC-
Thi¢ H3BECTHSKH, 00pasylollHe MaJOMOIIHbIe Na4YKH HJAH PHTMHYECKH Hepe-
Iyiomuecs ¢ KapOOHATHO-KPEeMHHCTBIMH, TJAHHHCTO-KAapOOHATHO-KPEMHHCTHI-
Mu ciaHnaMi (puc. 4). MoOUHOCTh OTAENBHBIX PUTMOB — 5—15 ¢t

Tlopons Bepxiel uacTH KpeMHMCTOH (opmauun oOOTalleHbl Kejde3om
H MapraHueMm, XoTd ¥ He B TaKoH creneHH kak B JlkernimTay (Mensenes,.
1964). HaunGosnee BbicOKHE HX KOHLEHTPAUMH MPHYPOUCHBI K SILIMOBHJIHEIM
KPEMHHCTBIM CJIaHLAM, BK/IIOYAIOUIHM HepaBHOMEPHO pAacCesHHYIO TOHKYW:
BKpaMJeHHOCTb I'eMaTHTa, HHOILa OKHCJIOB Mapranua. B IlckemckoM, xpe6-
T€ HEKOTOpBIE IOPH3OHTHI 3THX cjanuen (momHocthio 10—15 #), passurnie
OperMyILIeCTBEHHO B cpeaHell yacTH (opmauuu, coaepmar mo 6—129% ixe-
aesa #u 1,5—3% wmaprasna. DBosee BhICOKHE COAep:KaHHS, Maprasua
(5—10%) ormeuaiorcs B AwMax Canjanauckoro xpe6ra.

B KeJe3HCTO-MapranioBUCTHIX KPEMHHCTEIX NOPOjJaX KOHLEHTPHDYIOT-
CH TaKMe 3JieMeHThl, Kak  uukens (0,01—0,02%), xobaabr (mo 0,003—
0,005% ), nepeaxko mosmutuaen (0,0006—0,001%), mbiusax (0,003—0,005% ).

Hakonnenne kpemMHe3deMma, keje3a, MapraHia H CONYTCTBYIOUIHX MM
3JeMeHTOB-TIpUMeceH, BeposATHO, TECHO CBA3aHO C BYJKAHHUECKOH AeATelNb-
HOCTBIO, B mpejleiax MOJA30HEI TAKOH HEMOCPeNCTBEHHOH CBS3H 3KeJae30-Map-
TAHUOBHCTHIX RUIMOBHAHBIX CJAHUEB C BYJKAHOTEHHBIMH 00pPasoBanufMy
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noka ne nabmonaercst. Ihhysusul u Tyhbl, PAIBUTHE B BepXoBbAX peku Yar-
KaJi, uMeloT Gojiee MOJOJOH Moc/e aHBUPHCKHA Bo3pact. OaHAKO HE HCK-
JIIOYEHO, YTO B ADEHHICKOE M OCO00EHHO JAHBHPHCKOE BpPEeMS, K KOTOPOMY
B OCHOBHOM TIPHYPOYEHO hOPMHPOBAHHE KPEMHHCTBHIX Ke1e30-MapraHuoBUC-
ThIX NOPOM, GOJIBIIYI0 POJIb HIpaJi NPEHMYIIECTBEHHO MOXBOIHBIE BYJIKAHO-
FeHHO-THApOTepMaJfbHble nponecchl. X nposisnenne Obiiio 00yCa0BACHO He-
KOTOpO# aKTHBH3alHeH TeKTOHHUECKHX ABHKEHHIH B KOHeuHble CTajHH KeMO-
PO-TAHBHPHCKCTO CeAMMEHTAHOHHOrO 1MKAd. Hauano 3THX JABHIKeHHI B
Hexotopbix paiorax (Koposes, Mucioc, 1965) dukcupyercs nepepsiBom Ha
Fpanuie KemMOpHs M HHXKHEro opjaoBHKa (6GoJee BEPOATRO — TPEMALOKd H
apenura).

CpeaHeopAOBHKCKHII BY/TKAHOreHHO-KPEMHHUCTO-TEDPUIEHHbIH KOMILIEKC.
PaccmartpuBaeMblit KOMIIIEKC COCTABJSIET 3HAUHTEIbHYIO YACTh PA3pe3a HHK-
Hero naneo3os. OT keMOPO-HHIKHEOPLOBHKCKOrO OH, KaK MPaBuio, OTHe/s-
eTcs peskol rpaunuinei, a B Ilckemckom XpeGTe — OTYET/IHBOM MOBEPXHOCTBIO
pasmbiBa. OT/0:KeHHs] CPeIHEOPAOBHKCKOTO (HAYMHAS ¢ JaHfeidao) srana
OTJIHYAIOTCS CAOMKHLIM H (halHanbHO HEBHIAePKaHHBIM COCTABOM, IIHPOKHM
pPasBHUTHEM KaK TepPPHTEeHHbLIX, TAK H XeMOTeHHBIX H OHOreHHBIX MOpPOJ, B ya-
CTHOCTH, PH(OreHHbIX H3BECTHAKOR, CYLIECTBEHHYIO POJIb B HUX HTPAIOT TaK-
JKe ByJKaHoreHupie oopasoBanus. CpeoHEeopAOBHKCKHH KOMILIEKC BK/JIKOYaeT
ABe (opManny, NOC/HeAOBATENBHO CMEHMIONINE APYT APYra BO Bpemenn: pu-
(horeHHO-H3BECTHAKOBO-TEDPUTEHHYI0 M  BYJKaHOTGHHO-KPEeMUHCTO-CaaHIle-
By10. BhijlesieHable (DOPMALMH, BO3MOKHO, MOJHOCTBIO HE OTPazKaloT pPeruo-
HanbHble OCOOEHHOCTH CTDOEHHS! KOMILIeKca, OJHAKO B HacTosilee BpeMs
elle HeT AOCTATOYHLIX HaHHBIX 15 00Jee TeTalbHOro aHaaH3a.

PudporeHHO-H3BECTHAKOBO-TEppPHUIeHHAs Gopmanmus
OXBATLIBAET CTPATHIpAQHUECKHI HHTEPBAJ JAHIEHI0—CpedHHil Kapanok.
Ile Mou(HOCTD HE MOCTOSIHHAA H BapbHupyer oT 120 no 220 x. B Tlckemckom
xpebTe B ocHOBaHHH (hopMalul o0bIUHO 3ajeratoT Maaomouabie (0,1—0,3 x)
6asanbHble MeJKOrajiedHble KOHIVIOMEpAThl, CJa0KeHHble 00JOMKaMH JaH-
BHPHCKHX KPEMHHCTHIX ClaHlieB U uapecTHAkoB. Kouraomeparth 1o npoctupa-
HHIO MHOT[A BBIKJAHHHBAIOTCS M MOBEPXHOCTb DasMblBa (GUKCHPYETCs JHLb
OUEHb HEPOBHbIM KOHTAKTOM H pe3kol c¢MeHOH (hauuajbHOro THHa NOpPoL
{kpeMuHCTEIE CaaHIL — PH(OreHHble MacCHBHble H3BECTHAKH). B cTpoennH
tdopManMH yyacIiBYIOT Cepbie, 3eJeHOBATO-Cepble afeBPHTHCThIC, TJIHHHCThIE
KapOGOHATHO-TVIMHHCTBIC CJAAHIbI, KBapll-NMOJACBOIINATOBEE aJeBPOJIHTH, pe-
JKe MeJKO3epHHCThHIe NOJTHMHKTOBBIe necyanukH. Ha naockoerax nanaacrosa-
HHSl [IeCYAHUKOB M aJeBPOJHTOB HaOJIOAAIOTCA MHOIOYHC/eHHble OTMeYaTKH
XOIOB yepBei.

Hepeako NPHCYTCTBYIOT HeBbIIEPXKAalHble [0 MOWHOCTH TOPH3OHTHI
MACCUBHBIX W IPYGOCaoueTHiX pudoredtnix u3BecTHAKOB. OQcofeHno WHPOKO
oud pacnpocrpanensl B Ilekemckom xpedre. B memxaypeube Koxcy—Ka-
pasiHCpLIK OTMedaeTcs iBa FOPH3OHTA PH(OreHHBIX BOLAOPOC/IEBHIX H3BECTHS-
KOB: OJIHH MOLLHOCTbIO 3—7 M — B OCHOBAHHHM (OpPMALHH, APYrod MOLLHO-
ctbio 10—50 M — B ee BepXHeHl wacTH, MpHYeM 3aJjeraerT OH Ha TVIHHHCTHIX
WM DIHHECTO-KAapOOHATHBIX CjaHnax ¢ HeOOJbUIMM PasMbIBOM.

MaccubHble pH(OTeHHBIE H3BECTHSKH HHOTJAA IEPEKPHIBAIOTCH TOHKO-
H CPeIHECJOHCTHIMH CePLIMH OPraHOreHHBIMH H3BECTHSIKAMH, YdCTO BBINOJ-
HAIOMMMH JEeNPECCHOHHbIE YUACTKH Ha HX nosepxHocTH. K KpoB/e u3BecTHs-
KOB MeCTaMH NPHYPOUCHBI JIMH3bI JOJOMHTOB, BEPOATHO, METACOMaTHYECKQ-
ro npoucxoxaenws, B Gacceitne pexn Dewtop pudorenusie MaccHBHBIR U
MOMUHHCHHBIE HM CJOHCThIE H3BECTHSIKM CaaratoT NOoYTH BeCh pasdpes JaHuei-
JI0 — CpeJHero Kapaaoka.

Koe-rae, npeumyuiectBedno B CaHjanaumickoM xpedTe, He3HAuHTENbHO
PasBUTHI [VIKHHCTO-KPEMHHCTBIE, KpEeMHHUCThIe caanlbl. Byikanorennsie oopa-
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30BaHUS AAst 3TOH GOPMANUM He XapaKTepHbi, XOTA B BEPXOBbAX PeKH
YaTkan ouM, Bo3MOKHO, H BeTpeyaioress (Cremanenko, 1958).

CyulecTBeHHbIe KOHUEHTPAUHH PYIHBIX 3JEMEHTOB B OTJOKEHHAX pPH-
()OreHHO-H3BECTHAKOBO-TEPPHIeHHOl  (hopMalMH He YCTAHOBJEHb. ToOHKO-
caoucThie, caabo o0OrauieHHbIE YTJEPOAHCTHIM BElIeCTBOM OpraHoreHHbIe
H3BECTHAKHM HHOT[A 3apaxkenbl cBuHIOM (10 0,005%), cepeGpom (aecaTHTH-
CSIYHBIE [OJIH MPOLeHTa). B TeMHO-CepbIX IVIMHHCTBIX CJAaHIlaX Pefiko OTMe-
YaTesl HECKObKO MOBbIMIEHHbIe colep:kannsa Mbiubaka (g0 0,001%), a tak-
JKE CARLB BHCMYTA.

BylkaHoTeHHO-KpPeMHHCTQ-CHaHneBad dopmauud
cornacho, mecramu (Ilckemckuii xpeGer) ¢ pasMbBIBOM NepekphIBAET OTJO-
HKeHHA pH(CreHHO-H3BECTHSIKOBO-TeppurenHol. Bospact ee siBasiercs crop-
HbiM. OH oTBeuaeT BepXxaMm CPEeJHEro OpJIOBHKA HJAH OXBATHLIBACT HH3LI
BEPXHETQ.

Moutnocte opmanuu pocruraer 320—380 m. B HekoTophix paitonax
[Tckemckoro xpedra ona cokpauiaercs o 250—200 # u Gosee, 4To B 3HAYM-
TeJbHOH CTeneHH 00YCJIOBJCHO NPEABEPXHCOPHOBHKCKHM (?) pPasMbLIBOM.

@opmauus caoxena pazHooGpasHLIMH IOPOLAMH: TEPPHTCHHLIMH, KPEM-
HUCTLIMH, BYJIKaHOTeHHLIMH, KapOOHATHBIMH, POJib KOTOPHIX B €€ CTPOCHHH
MEHSAETCS M0 PA3PesY H POCTHPAHHIO,

Ha cesepo-BoCcTOKe MOI30HBI (BepxoBbsi p. YaTkas) pasBuThl Npeumy-
1IeCTBEHHO KPEMHUCTLIE N BYJKAaHOTeHHbIe 00pa3oBanns, Tpydo nepecaansa-
ouecs MexKay coboit (Crenanenko, 1958). OcHoBHYIQ POJL UTPAIOT MHH-
JajleKaMCHHble 1Ha0A30BbIC, PeKe AHAe3HTOBbIE NOPHHPHTHI, a TAKKe BYJI-
KannyeckHe Opekudu, 00pasylouine TFOPU3OHTHI MOLIHOCTBIO OoT 8—10 Ao
60—75 cu. C HUMH 4epeAVIOrcs ':IYKH PJANHHCTO-KPCMHHMCTHIX M SILIMOBR-
EBIX KPeMHMCTHIX Caaniies MoluHocTbio 5—30 u. [Topuvuenuoe 3Hagenu:
r1aBHbIM 06DPA30M B HH32X Pa3pe3d UMEIOT TIHHECTBIE, YIVIePOAHCTO-TJIHHHE -
THIE H YTJI€POAHCTO-TJIHHHCTO-KPEMHHCTRIC CJIAHILBL

B unedrpanpaelx wactax nogsonsl (Canmanauwckuit, Ilckemexkuii XxpeGrol)
OCHOBHOH (hoH (opMalyu CO3/a10T OCAaAOUHbIE OTJAOMKEeHAd. Byakanorennne
MOPOMLL PA3BHTHL OBOJLEHO crabo.

B umsax ¢opmanun (30—50 M) npeobaanaroT 3e/eHOBATO-cepble  H
CepEle TJIHHUCTBIE CAAHIB C IPOCAOSMH U JIMH3AMH AJIEBPOJHTOB, PeKe MeJ-
KOSEPHHCTBIX MOJHMHUKTOBEIX II€CYAHHKOB, JOJOMHTOB,  H3BECTHSIKOB. B
TTekemekom xpeGre B e OCHOBAHHHM 3aJEraloT FPaBeidThl ¥ MEJIKOrajednyie
KoHraomepatkl. CHaHIBI H IEMEHT aJeBPOJHTOB H INECUAHHKOB Hepenxo
oforaniensl opraHydeckuM BeulecTBoM. CHH3Y BBepX IOCTEIEHHO yBeJHYH-
BAETCs KOJIHYECTBO TOHKOOOJOMOYHOrO H XeMOreHHOTO MaTepHaJa.

Cpenusig 4acTh . POPMaUMK TPEJCTABICHA CYIECTBEHHO KPEMHMCTLIMH
opoJaMH. 3HAUHTEIbHO PacnpocTPaHeHbl TeMHO-Cepble, UepHble, ¢ 10BEpPX-
HOCTH TENCJbHO-Cepble TOHKOMJIHTYATBIE H MACCHBHBIE YIVICPOAMCTO-TJIHHH-
CTO-KPEMHHCThIE H VIVIEPOAHCTO-KPeMHHCTHIe. caatusl. OHH coLepKaT peiKkue
MaJOMOIIIHbIE NPOC/AOH TJAMHHCTBIX, YTJIEPOAMCTO-TJHHACTHIX CHAHeB, yrJie-
POAUCTBIX 4JCBPOJUTOB, JIHH3Bl H3BCCTHAKOB M JOJOMHTOB, YacTO 4YepHLIX,
OUTYMHHOZHbIX. YTJIePOAHCTO-IVIHHHCTO-KPEMHHCTBIE TIOPOJBI CJIAralT ro-
pH30HTBl MOLIHOCTBHIO H50—60 M 1 GoJiee B HUMKHENl NOJOBHHE paspe3a Kpem-
HHCTOI TOJK (BepXxosbs p. Banax).

Brillle OHM TMOCTENEHHO H € B3aHMHLIMH  (GaudajbHbIMH  [epexoaaMu
CMEHSIIOTCS CBETJIO-CEPBIMH, CepPBbIMH, 3€JeHOBATO-CEPLIMH, TJIHHHCTO-KpPeM-
HHCTBIMH H KDEMHHCThIMH C/JaHIAMH. 3HAYMTEJIbHO PA3BHTEL, TPEHMYIICCT-
BeHHO B BepXaX TOJIUIH, KpacHble, Oypble, a TAK¥Ke 10J0CYaTbIe H NATHHCTBIE
PO30OBATO-3EACHOBATO-CEPhIE  AMIMOBH/AHBIE KPeMHMCTHIE CAaHuw, (Oauxe
K KPOBJe) MNadKaMd 4YepeayIOlHecs C JKele3HCTO-IVIHHHCTO-KPEMHHCTLIMH,
JKeNe3HCTO-KaPOOHATHO-KPEMHHCTBIMM M JKeJIe3HCTO-IVIHHHCTBIME. - Berpe-
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YaloTC MACCHBHBIE CYPLYUHO-KpacHbie HAIIMBI HHOTAA B BHAE OTAeb-
HBIX MPOC/TOEB COBMECTHO C KPEMHHCTBLIMH JOJIOMHTAMH H CPeH yIiepojuc-
TO-KPEeMHHCTHIX TOPOA.

Buyrpu kpeMHUCTOil TOMLIM, GIHKe K ee OCHOBAHHIO, CIOPALHYECKH OT-
Meyatoress ManoMoiubie (10—11 #) HeBblgep:KaHHbIE IJIACTHI 3€JE€HOBATO-
cepbiX MHHAAJEKAMEHHbBIX IHAa0a30BBIX MOPGHPHTOB ¢ CHILHO PA3J0KEHHOMH
XJTOPHTH3HPOBAHHOI OCHOBHOH Maccol, copepxallleil CepHUHTH3IHPOBAHHLIE H
KaJbIHTH3HPOBAHHBIE BKPANIEHHHKH IJTACHOK/JI43d4 H MHOTOUHCJEHHBIE MHH-
MAJUHbl, BLIMOJIHEHHEIE XJOPHTOM, peike KBapueM H Kaabuutom (puc. 5).
Yuactkamnu (Ilckemckuii xpe6eT) NpHCYTCTBYIOT TaKikKe JHH3El TY(HOB OCHOB-
HOIO H CpellHero cocraga,

Paspes ¢opManui BeHUaeTCd pa3iHUHO OKpAlIeHHLIMH TJIHHHCTBIMH
CNAaHIAMHU: 3€J€HOBATO-CEPBIMH, CepbIMH, Hepeako GODIOBBIMH, KPACHBIMH.
MM nmoguuHeHsl TPOCJAOH CepblX KPEMHHCTBIX M IVIMHHCTO-KPEMHHUCTHIX CJAaH-
1eB, H3BeCTHAKOB. B  Kposie
Habmwopaercd TOHKOPHTMHYE-
ckoe  (auumionaHoe)  gepeno-
BaHHe aJeBPUTHCTBIX  TVIHHH-
CTHIX CJAaHIEB, AaJeBPOJHTOB H
MEJIKO3EPHUCTHIX MOJHMHKTOBBIX
necuaHukoB. MouiHocTh Bepxueh
IJTHHHCTO-C/1aHIeBol Toamu 50—
250 .

ByJKaHOreHHO -KpPeMHHCTO-
caanleBasg QopMauusa Xxapakxre-
pH3yeTcsa BHICOKHMH KOHIEHTpa-
HHUAMH 3/J€MEHTOB, CBA3aHHBIX C
YIVIEPOJHCTO-KPEMHHCTBIMH H V-
JIEPOMAUCTO -IVIHHHCTO -KpeMHHC-
TeIMH caanuaMu. [lo cpaBuenuio
¢ aHAJOTHYHBIMH TI0 COCTABY TO-
pomaMH H3 JApYyrux Qopmaiuit

Puc. 5. Munnasexavenspil uabasomsiinop-  OlH OTJIMYAIOTCA Haugoxee no-
dupnr  (Bacceiin p. Bagak, Illind, % 40, BBIIIEHHBIMH COJEpPMKAHHAMH MO-
HHKONH--), aubmena (no 0,01—0,02%), Ba-

Hagua (mo 0,1—0,3%), cBuHIA
(mo 0,01—0,018%), cepebpa (mo 0,0001%), wmeazu (mo 0,006—0,006%),
mutmbsika (0,004—0,006%), sucmyra (ot caemor ao 0,0002%), wunoraa
cypbmbt (1o 0.005—0,01%), somora (0,01—0,03 2/7).

Pacnpenenenne 37eMeHTOB B YI/1epOJHCTO-IVIMHHCTO-KPEMHHCTBIX CaaH-
LaX HEpPABHOMEDPHOE H COAepKaHie X, KAK NMPaBH/I0, 3aBHCHT OT CTENeHH Ha-
CBILIEHHOCTH CJIAHIIEB OPraHHUYeCKUM BelleCTBOM.

BbicOoKHe KOHIEHTPALHH 97eMEHTOB OOLIYHO TPHYPOUEHBI K OTAEJ]bHBIM
JIMH3aM | IPOCJOSIM MOIHOCTBIO OT HECKOJIbKHX MeTpoB ao 15-—20 m, 3age-
raiouHM cpean OTHOCHTEJbHO MeHee oboralleHHBIX (B 3—D5 pas) MMM NOPO.
HMmenno ¢ stoit  Qopmaunueil B HEKOTOPHIX pailoHax NOA30HBI  (Hacceiln
p. Koxey) cBssausl ocamouno-meramopdorenuble pyaoNnposBACHHsS MOJIHO-
nerna ([lerpos, 1959). :

Bropo#t THII Opy[deHEHHST — 3TO Ke/e30-MapraHileBass MHHepaJH3alns.
Kak u B apeHUT-TaHBUPHCKHX OTJIOMKEHHSIX OHA TpPUypodyeHa K SIUIMOBM]-
HbIM KpeMHHCTHIM cianuam, B Tlckemckom xpebTe cpeiu HMX pPa3BHTHL KAk
co0CTBEHHO KeJae3HcThle pasHocTH, ocofeHHo B Oacceline p. Bemrop (20—
259% mxenesa, 0,6—19% wMmapranua), Tak H KeJe3HCTO-MApPraHIOBHCTHE (10
5—10% »enesza u 4—10% maprasna). Munepaausanus npejicTasjieHa rema-



THTOM, TérHTOM (?), OKHCIAMH Maprasia, poIoXpo3HTOM, 4 B MeTaMophuso-
BAHHBIX TTOPOAAaX — POAOHUTOM (pHC. 6).

Hepenko ormeuarorcsl Takxke TeMHo-cepble Tonkhe (0,5—1 ¢m) aHH30-
BH/IHBIC MPOIIACTKH, CJHOXEHHBbIC MHPOJIO3UTOM H OpayHHTOM. SIMIMOBHIHEIE
KPEMHHCTBbIC CJHAHIBI MEeCTaMH
paBHOMEPHO Hepeaylorcs (MoLL-
HOCTH IpocaoeB 3—5H cam) c 3se-
JIEHBIMH  CEPHIUTO-XJIOPHTOBHIMH
H XJIOPHTOBLIMH CJaHIAMH C
OOUIBHBIMH OKPYIJIBIMH KOHKpe-
unsmu (pasmepom ot 0,5 10 2 cm
B Jauamerpe) poaoxposura. B
3THX ClAaHuax coaepxurca 16—
199% w™MapraHua OpH JOBOJBLHO
HH3KOM KOJHYecTBe KeJae3a —
4—5%. .

Bronne BeposiTHO, -4TO OHH
o6pa3oBaHbl B pe3y/bTaTe pas-
JIOZKEHHS TOHKOTO TY(OreHHOTO
mMarepHaJa. JKenesucro-map-
rAHLOBHCTHIE MOPOJALL CONEpPKAT
B IOBBLIIICHHOM KOJHUECTBE HH-
KeJib, Ko@aabt (mo  0,006—
0,01%). nuorna nuHk (0,01—  puc, 6 KpemsucToit caanen ¢ POIOHUTOM
0,02%), wmoaubgern (0,0004— (Po) u MapraiLOBHCTHIM Kap60}{aT0M4(M_K.)
0,001%), B nupomioauToBbix mpo-  (Baccediw p. L{“DHHMJ?- Wand, XK 40. Ho-
CJI0HKAX— BUCMYT, MBIIbSAK (10 i
0,001%).

[ToBrimennoe conepxanue mapranna (xo 0,5—0,9%) xapaxkrepHo H s
JPYTHX THIOB TIOPOJ: KeIe3HCTO-KapOoHATHO-KPEMHUCTHIX, KEJE3HCTO-TJIH-

Puc. 7. Caenwm usHeiesTeabHocTH uepBed Ha MOBepXHOCTH
menkosepHucroro necuanuka (Baccedn p. Kapakopywm).

HUCTHIX KPeMHHCTBHIX nojoMuTOB. CyiecTBenHo oGorautens HM (10 4—6%)
HEKOTOPhHIE NPOCJOH H3BECTHAKOB CPeJIH YIVIEpOAHCTO-KPEMHHCTBIX H KpeM-
HHCTBIX caiaulleB (Bepxosbs p. Kapakopym).

JKemeso-mapraHuesas MHHEPAJH3aHA B OCTAJbHBIX paioHax NOL30HBI
ellle He H3yUeHa, XOTA ¢e MPOABJIEHUH, BEPOATHO, HMEIOT DETHOHAJbHLIH Xa-
paxTep.
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®opMHpOBaHHE CPENHEOPIOBHKCKOTO BY/JKAHOTEHHO-KPEMHHCTO-TEppH-
FEHHOTO KOMIIJIEKCa CBSI3aHO C KauyeCTBCHHO HOBHIM 3TAlOM DPa3BHTHSI PErH-
OH&, O3HAMEHOBABIIMMCS 3HAYHTENbHOH AKTHBH3alHeH u AH(epeHuHanHel
TEKTOHHYECKHX JBHIKEHHI.

OcoGeHHO HHTEHCHBHLIMH OHH GBIIH BO BTOPO €ro MOJOBHHE H COMPO-
BOXK/AJHCh 3HAYHTENbHOH BYJIKAHHYECKOH JIeATeJbHOCTHIO TPEHMYVIIeCTBeH-
HO Ha CeBePO-BOCTOYHOH OKpaHHEe MOA30HBI (HA TpaHHLC € 10k H0-UaTKanb-
CKOH), oﬁycnoaﬂmueu HAKONJIeHHe KpeMHeseMa, edeza M Maprauma. [lo-
BHIIHMOMY, C HeH TaKiKe CB3aHbl BLICOKHE KOHIEHTPALHH B OTJOMKEHHAX
BY/JKaHOT€HHO-KPEMHHCTO-C/IAHIeBOH (DOPMallMK MbIULAKA, 30/J0Ta H JApY-
rHX 3JIeMeHTOB.

Puc. 8. Putmuuecku yepeaviimHecs MNOMHMHKTOBRLIE NMEeCYaHMKH, aJEBPOJHTLI H anes-

PHTHCTBbIE TaHHUCThIe caanun (Bacceitn p. Yupaama, (@), yraepOXHCTO-KPeMHHCTHIH
craHel M3 30H TpemmHoBaTocTH (6). Opratmueckoe BeUECTRO TOCIOHHO BhiHECEHO
(Bacceiin p. Kokecy, npumandosxa, HaT. BEAWUHHE).

BepxHeopmOBHKCKHH-HUMKHECHIYPHHCKHI (?) MOpCKOH  MOJACCOBBIA
Komieke. Kommnieke BKIIOUAET CEPHIO CYIIECTBEHHO TEPPHIEHHLIX 0CaJKOB
BepXHEro OpAOBHKA W, BO3MOXHO, HU30B CcHAypa (maHaosBepu). Huuss
ero rpaHuia oueHb peskas, B IIckemckoMm xpebre MecTamH BhbipazKeHa pas-
MBIBOM W ¢a1abbiM YIJIOBLIM -HecorsacHeM. MouHoers kKommuekca 1000—
1100 M, HO HepeAKO CHJILHO YMEHBLINAETCA IO MOUYTH MOJHOTO BLIKJIHHHBAHHA
B pesyabTaTe npeAcpeaHeKUBeTCKOTO pa3mMbiBa.

Komneke HauHHaercst HOBOJbHO MOHOTOHHOH Tomuied (450—500 m)
rpybOCIONCTEIX W MACCHBHLIX CepblX, 3eJeHOBATO-cephlx, OypoBaTO-CepbIX
MeJIKO- M CPeJHe3epPHHUCTLIX NMecyaHHKoB MOJHMHKTOBOr0. KBapIL-10JeBoLIna-
TOBOTO cocTaBa. IIpenMylecTBEHHO B HH3aX pa3pe3a BCTPEHAlOTCs JHH3bI
rpy003ePHUCTBHIX MECYaHUKOB, TPABEJHTOB H MEJIKOTAJCUHBIX KOHIJIOMEPAaTOB.
[locnepnune uHorga (6accein p. KOnawicai) 3aneraioT B OCHOBAHHH KOMILJIEK-
Cca H CJHOXKEHBl MJA0X0 OKaTaHHbIMH 00JOMKAMH TMOJNCTHJIAIOLIMX KPEMHHC-
THIX, KapOOHATHBIX W TNMHUCTO-CAaHUeBbIX NopoA. Ha noepxuoctu wannac-
TOBAHHH TECYAHHKOB YACTO HAOJIOAAIOTCH OOPO3/IbI Pa3MbiBA W KpYIHBIE
OTNEeYaTKH XoJ10B veppeil (puc. 7) [logunnenHoe anaueHne HMEKT MajaoMOLL-
Hble HEBLIIeP;KAHHbIE TI0 MPOCTHPAHHIO HPOCIOH M MAYKH CePbIX KBapll-noJe-
BOIUMATOBLIX AJEBPOJNHTOB M aJeBPHTUCTBIX IVIMHHCTLIX caanues. B Canpa-
JanickoMm xpedTe B BepxHel MOJOBHHE pa3pe3a MecYaHHKOBOH TOMIIH H3peld-
Ka BCTPEUAIOTCH FOPH3OHTLI CYPIrYYHO-KPACHbBIX KEJe3HCTO-IIMHUCTBIX H XKe-
JI€3HCTO-TIMHUCTO-KPEMHHCTBIX CJAAHIEB, d TaKKe JHH3L JAHa0as0BbIX H
aHie3HToBRIX nophupuToB (Crenanerko, 1958).
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Bepxu komnuexkca npejcTaBleHs pHTMHUHO (pHC. 8 a) yepenyOHMH-
Csl CepbIMH, TE€MHO-CEDBLIMH, HHOTJa KOCOCJOHCTBHIMH  Pa3HO3ePHHCTHIMH,
MOJHMHKTOBEIMH, I'DAayBAKKOBBLIMH [MeCYaHHKAMH, KBapL-I10J€BOLINATOBLIMH
ajeBpoJIHTaAMH H aJeBPHTHCTBIMH caaduamH. Momuocts purmos or 0,1 1o
HeckoJbKHX MeTpoB. Ilpeo6nanalor necuannkn u anesponutel. Hepeako mo
IpOCTHPAHHIO OTMedaloTcd dalHa bHble 3aMelLeHHs APYr APYroM NecuaHH-
KOB, a/eBpPOJIMTOB, cianueB. M3 XapakTepHbIX MaJjbiX pPyAHBIX 3J€MEHTOB
caelyeT OTMeTHTh 301070 (10 0,005—0,01 /7).

OraoxeHrs pacCMaTPHBAEMOTO KOMIIJIEKCAa NIPEACTaB/SAIOT co60H THITHY-
HyI0 cepolBeTHyIO Mopckyw moaaccy (Koposes, 1960), ¢opMuposasuylocs
B MEJKOBOJIHBIX MOPCKHX YCJIOBHSAX.

HlcTouHHKOM OTPOMHOH MAacchLl TEPPHTEHHOTO MaTepHana CJay»Kuiaa ob-
JAactb noaHaTHi cesephee Tanacco-Qeprabvckoro pasnoMa, BO3HHKIIAA B
pe3ayJabTaTe HHTEHCHBHBLIX IIpeIBEPXHEOPAOBHKCKHX JBMKeHHH  (AHKHHO-

Buy, 1961).
CPEIHHH NAAEO30H

[lpexcrasien ABYMHA KOMIUIEKCAMH: XKHBET-HHXKHETYDHEHCKHM TeppH-
FeHHO-KapOOHATHLIM W HHIKHCOAIWKHPCKHM  (BYJKAHOTeHHO)-KPEMHHCTO-
TeppHreHHO-KapGOHATHLIM, pa3/le/leHHbIMH HeCOrJ1acHeM M NPeACTaB/SAIOUIH-
MH IBa PHTMa OCaJKOB.

JKuBer-uuHeTypHelicKHil TeppHreHHO-KapOOHATHBIH KOMIJIEKC TpaHc-
IPECCHBHO 3aseraer Ha o6pa3oBaHHAX HHXKHero naneosoda. Haunnaercsa ow
MecTPOLBETHOH TeppHreHHOH GopManHeH W BeHyaeTcs KapOOHATHOH, cylect-
BEHHO JAOJOMHTOBOH. MesK1y HHMH Bhje/sSeTcs NepeXOJHLIH TOPH30HT Tep-
PHreHHO-KapGoHaTHBIX 00pa30BaHHH.

Teppurennasa mnecTpolBeTHas (mMoJdaccoBasd, 1O
B. U. TTonoBy) dbopmMauusa H3BecTHa B PaHOHE M0 HAHMECHOBAHHEM
TIONBKYOAIICKOH CBHTHI, oOHaKawllehcss B NOJOKHTEIbHBIX CTPYKTYpax.
Momuoctb u xapaktep paspesa ee He nocrosunel. JI. Cypryranosa ormeya-
€T IPUYypPOUEHHOCTb TOJHBIX Paspe3oB K Kpblabam Ilckemckoi Maﬁnaﬂ:
TaJabCKOH AHTHKJIHHAJEH, a4 COKPAlleHHHX — K OCeBBIM 4acTAM TOIHATHH
(bapakckuit kynoua). KoneGanne  MouiHocTe# yKasbiBaeTcs B Ipejenax
300—2000 x, a cpenuaa — nopsaaxka 900 m.

Bospacr 6oJbIIHHCTBOM —HecaenoBaTesedl TNPHHAMAETCS KaK JKHBET-
tdhpanckuii.

[naBHON cocTaBaslonleldl CBHTHL ABJASIOTCS 06JOMOYHBIC MOPOALI, HA JI0-
110 KOTOpbIX npuxojautcs Gosee 809, obuiefi MOMHOCTH. D70 KOHTJIOMEpATH,
IPABeJIMThI, TTeCUaHHKH, aleBpoJaHThl 1 aneBponenuthl. . CypryraHoea cuu-
TAET BO3MOXKHBIM BBIAGJIUTHL PAX NaueKk («CBHT»), AOCTAaTOUHO XOPOLIO CTpa-
TH(QHUHPOBAHHBIX: KOHIJIOMEPATOBYIO, NECYaHHKOBYIO, aJeBPOJIMTOBO-NIecya-
HHKOBYIO, KBADUHTOBHAHBIX IE€CYAHHKOB H H3BECTHSKOBO--MECUAHHKOBYIO
(mepexosHbIi FOPH3OHT).

HaunGonee mupoxo pasBHTH IecuaHHKH, pexe BCTPEUYAIOTCSl aleBPOJIH-
Tl ¥ KOHIJioMepaThl. IlecuaHHKHM KpacHOLBETHBIE H CEPONBETHBIC, NONHMHK-
TOBblE H OJHTOMHKTOBHIE. AJIEBPOJHTEl MApaJelbHOCAOHCTLIE H JIHH30BHI-
HOCJIOHCTBIE, I0J1eBOIINATOBO-KBAPIeBble, KBAPIEBElE H CJIHLHCTO-KBaplie-
Bple. B mepexogHol mavke IIMPOKO Pa3BHThI HIBECTHSAKH, NOJOMHTOBhIE H3-
BeCTHAKH, O0oralleHnble TeppPHIeHHBIM MATEPHAJIOM.

B cocrase ¢opmaunn J1. Cypryranosoii obnapyxeno 6oaee 40 munepa-
J0B. [loponoo6pasyiomumMy ABASIOTCS KBapll, MOJEBble UINAaThl, CJAIOAbI, KaJb-
IHT; aKIeCCOPHBIMH — IMPKOH, TypMaJ/iHH, OapuT, XJOPHT, rpaHart, 3MHIOT,
LOH3HUT, aNATHT, CHeH, pyTHJ, aHaTas, 6PYKHT, KCEHOTHH, poroBas o6MaHKa,
NHPOKCeH, CTaBPOJIUT, WINHHEIb, KOPAHEPHT, IM1aYKOHHT, KOPYH, ONaJ, XaJ-
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110, UeJeCTHH, MArHeTHT, HJbMEHHT, FeMaTHT, MapKa3uT, NHPHUT H Ap.
Tlpu sToM 1751 HHXKHHX dacTell (opMallid XapakTepHa accollMaliys reMaTH-
ra, GapuTa, KaJblHTa, CepHIMTA, KBapla, MYCKOBHTA, a AJSl BEPXHHX —
MHDHTA, CHIEPHTA.

PaccmoTtpuM reoxummueckne ocoGeHHOCTH nopoa dopMauuu. [lo mgan-
uuim 1. CypryranoBoii (1965), nosyueHHBIM  Ha MaTepHalaX  MAacCOBBLIX
CMEKTPAIBHBIX aHAJN30B, HanGosee OOBIYHBIMH MAJBIMH 3JEMEHTAMH ABISA-
10TcsA GapHi, THTAH, Maprauew, OTYACTH CTPOHIHH.

MaxkcuManbHble KOHICHTpauny 6apusi CBA3aHbl C TPABEJHTAMH, TIECYaHu-
¥aMH M B LejJoM 6osee xapakTepHBl /151 BEPXHHX 4acTell opmaiuu. 31ech
HA OTAeABHHIX YUaACTKax cojepranus ero goxoast Ao 0,1—05% (paiionn
Maifinanrana, vactuuno Tenapa, Kapakacmaka). Baput gocratouno wmpo-
KO pacipocTpaHeH MNoUYTH BO BCEX palloHax,

Tutan B KJapKOBBIX KOJHYecTBAaX PaBHOMEPHO pacmpellesieH MOYTH M6
BceM ropojam. Heckonbko MeHblne ero B KBapUuTax, H3BecTHAKax. M3 mu-
HepaJIioB THTAHA BCTPEUEHHl cpeH, PYTHJ, aHATAS3, HIbMEHHT.

Mapranen ycTaHOBJeH IOYTH NMOBCEMECTHO B COTHIX, Peme NECATHIX
(no 0,5%) noasix nmpouenta. O6pasyer HeCKOJLKO MOBLINIEHHbIE KOHIIEHTpPA-
LMH B H3BECTHAKAX IIePeX0/HOr0 TOPH30HTA.

MakcuManbHble KOHIEHTPAIHH CTPOHIIHS MPHYPOUEHHl K H3BECTHSKAM
(0,06—0,5%) nepexoxnoro ropusoHTa. B TO :Ke BpeMs IOBOJLHO IOCTOSH-
#ble era CoAepXKaHug (coTble NOAH MPOUEHTA) XAPAKTEPHLI W /st HHMKHUX
yacTed paspesa (Mck/ouass apruniautbl). B usBectHsikax Il Cypryrawora
OTMEUYaeT HAJHYHE LeJIeCTHHA.

B K1apKOBBIX M HHKEKJdPKOBBIX KOJHYECTBAX B MOPOAaxX (GOpPMAaIHH
TPHCYTCTBYIOT XpOM, Bauajgnfl, IMPKOHHKI, HAKCIb, CBHHE, IHHK, CypbMa,
0/I0BO, MDblIIbsK, KoOGaabr. Crnopagnuecku, 0O0bUHO B CJefax, OTMe4aercs
6epu/IHil, CKanaui, cepebpo, ranaui, HTTepOHi.

H. M. HazapoBa B KauecTBe XapaKTepHbLIX MaJblX 3JeMeHTOB GopMaliH
yKa3bIBACT BHCMYT H PTYTh.

OcoGulil HHTEpec NpejcTaBasieT MeneHocHocTh cBHThL [, Cypryrano-
BA TIO MaTepHasaM MAaCCOBLIX CIIEKTPAaJbHBLIX AHaJH30B BEIYHC/IHIA CPeJIHe
HAMIBL MELEHOCHOCTH Pa3JHYHLIX IIOPOJ Mo paspesaM (rabu. 2, IIKa/jaa MATH-
fannbHasl), CBUALTCALCTBYIOLIHE O HECKOJBKO IOBBIIIEHHBIX COAEPZKaHHAX
menn B Kapatobe, UaBate u bagaxcae.

Anagoruunsle nogcuernl coenanst H. M. Hasaposoit u A. TI. Turopoii.
Tlo pa3pe3am B LeJOM A4 CBHTH (IiKada AecaATHOAANDHAR):

Maiinanran — 1,8 Kaparo6e — 2,01

Tenap —1,3 Kanemukus — 2.0

Bpuumynna — 1,3 TioabkyGatr — 2,6

Caiipam — 1.8 Byryasibynak — 1,9

Keurop — 2,0 Yaynbynag — 2,2

[To nopoxgam (mKana aecsitubasabHas):

Kournomepats — 1,3 [TponwoBHaabHble OTJA0KEHHT — 1,8
Ilecuannku — 1,6 AnnoBuasbibe —19
Anespoaursl — 2,5 Oszepubie —23
Aprunautet — 1,9 ITpubpexno-MopcKHe —2,1

HawuGoabmse MecTHbie KOHIeHTpaluH B 5—6 06anioB OTMEUAWTCH A5
y44CTKOB IpaHuil dauui (a//l0BHAMBHBIX H O3€PHBIX WJIH AJIIOBHAJBHBIX H
npubpexuo-Mopckux). M. A, MupkamMujaop Ha OCHOBE JTaHHLIX XHMHUYECKHX
AHaAJM30B YKAa3bIBAET HA COJlepyKaHHe MeAH B TIOIbKyOalUICKOH CBHTE B Thi-
CAUHBIX M COTBIX J0JAX MPOLEHTA.

Hurepecuble g1anHble no MepeHocHoctH dopmaunn npusoaut M. /1. Tpo-
anoB (1966). B pajione Tenapckoro u AkcapcaHcKoro KynoJaos on o0Hapy-
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JKHJ CpeiH aJeBpOJIHTO-NeCYaHHKOBOH H H3BECTHAKOBO-MECUAHHKOBOH ma-
yek (no CypryraHoBoil) MeJleHOCHLIe MJaacTBl, MpeacTaBieHHhle TeMHO-ce-
pPbLIMH JOJOMHTAMH, UCPHBIMH CJA4HLAMH H peKe CepbiMH TNeCUaHHKaMH.
MOoIHOCTD MJIaCTOB A0J0MHTA 1—3 ca, OHM XOpOLIO BhIAEp#aHbl M0 Mpoc-
THpannio. YepHbie CAaHNbl 3aJ€Tal0T CPeAd CephIX HJH 3e]1EHOBATO-CePHIX
aJeBpoJaHToB, MomHoeTh HX 0,2—0,3 M, n0 nmpocTHpaHHIO OHH He BhijepiKa-
upl. PyIHas MHHepasiH3allHs NpeJACTaBJeHa KOPOYKAMH H MJEHKaMH MaJja-
XHMTa, JUMOHHTA, a3ypuTa H MCIKHMH PACCESIHHBIMH 3epHAMH XaJbKOINHPH-
T4, TeHHaHTHTa, MHpUTA. JKHIBHEIX MUHEpAJIOB 0GLIYHO HET, HCKAIOUas fepe-
OT/0XKEeHHbIl [OJOMHT B Tpeuwluukax. Muaorna oGHAPYKUBAETCS AHKEpUT,
CHIEPHT H HapHUT.

TaGnuuma 2

Cpennue 0Ganjibl MeNeHOCHOCTH DPa3jMyHBIX TNOPOA 1O pa3pesam

R P Y g g e A R L R
H3apecTusxu 1 1 0,66 | 0,5 1
ApPrHIIHTHI 1 1 1 1 1.2
Anesponuthl 1 1 1 0,81 190:791 0,76 | .71
IMecyanuku 1 1 1 1 0,70 1 0,90 | 0,85 | 0,89
Kpapuursl 070 il 0,70 | 0,50 [ 0,50 | 0,50 | 0,60
Kournomepatst 0,90 1 1 1 Q.7 bl

I'paseanThl

HauGonbuiee copmep:xkande Megw B caanmax — 0,15%, B  Tem-

Hpix posomurax — 0,07—0,149%, B necuannkax — 0,04—0,07%. B ThicAUHBIX
JL0J1AX TPOLEHTa MPHCYTCTBYET MbIIbAK, CBHHELl, HHHK , BUCMYT, HHKEJb,
OrmMeuatorest cepedbpo, MoaubieH, KoOaabT.

Ha nanuune BHIAMMOH MeJHOH MHHepaJu3auHu B nopodax Qopmauuu
VKa3bIBalOT H APyrue Hccaegosarten, npuuem JI. CypryrasoBa Tak:Ke oTMe-
aeT accollHalMl0 MLIIIbSIKA, CBHHIIA, BHCMYTA H cepefpa ¢ Meablo. Macira-
Obl U cojlepzkanusa MedH OObIYHO HeBbicokHe. Ho BGJ/IM3H TEKTOHMYECKHX Ha-
pyluieHuil, MarMaTH4eCcKuxX IOpPOJA Ouu HMHoraa noguumatorcs 1o 0,6—0,8%.
(Tposinos, 1966).

Bee 3TH MaTepHaa bl CBHAETENBCTBYIOT O MELEHOCHOCTH (opMaluu M,
XOTs ONpefe/eHHBIX JaHHBIX B MOJb3y oO0HapyKeHH: HHTEPEeCHBIX OCcamou-
HLIX KOHIEHTPAUWi MeAH HET, BO3MOXKHOCTb MOCJACLYIOUHX 3HAYHTENbHDLIX
NePEeKOHUEHTPALHE ee, B TOM UHCHEe NOJ BAUsHHeM 3HAOTeHHOrO mpouecca,
BIIOJIHE peaJibHa.

HmeloTest AaHHble 0 30J10TOHOCHOCTH — (opmannu (A, Mupkamunios,
H. M. Hazapoea) H 0 KeJe30pyIHblX 06pa3oBadHsX (OOJHTOBLIe Py/bl), OA-
HAKO MATEPHAJEI 110 STHM MeTaJ/l1aM eLle CKyAHbIE.

KapGoHartHas (cyumecTBeHHO JOJOMHTOBAasA) ¢opMa-
Il M 51, COCTABJIAIONIAST BEPXHIOIO YdCThb KOMILIEKCA, CBsi3aHa ¢ MpeAblAyleH
NepPexoaHLIM TOPH30HTOM, CJIOKCHHBIM NecYaHHKAMM, aJeBPOJHTAMH, april-
JNTAMHU, MCPTesiMH, TIeCHaHHCTLIMH H3BECTHAKAMH W JOJOMHTAMH.

ITH MOPOABI CMEHAIOTCH yiKe COOCTReHHO KAPOOHATHLIMH 00PA30BaHHA-
MU, HAYMHAIOIHAMHCS [MEJHTOMOP(HEIMH, OOJHTORLIMH, HeTPHTYCOBBIMH H3-
BECTHAKAMH TaK HA3EIBAEMBIX «yCTapacaliCKHX» CJ0EB aMeHCKOro spyca.
Boille HX 3a/eraioT TOHKOCJOHCTHIE, JICHTOUHDLIE HM3BECTHSAKH, CJOKeHHbIe
HeAHTOMOPRHBIM MHKPO3EPHUCTHIM KapOoHATOM CO 3HAUUTEILHON [PUMEChIo
[JHHHCTOTO ¥ TeppPHreHHOro Marepuala ¥ MpOMJacTKaMH IJHH  («6pHu-
MYJJIHHCKHe» caou). M. Hakouel, ujer MollHas B HECKOJBKO COTE€H MeTPOB
TOJ1LA JOJOMHTOB, B HHKHEH YACTH KOTOPOH HepeayrTCsl TOHKOCIOUCTHIE,
JEHTOUHblE JIOJOMHTDI, JOJOMHTOBble M3BECTHAKH H TOHKHE TPOIVIACTKH
TIAHH.
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BepxHss uyacTb cnoxeHa TeMHBIMH MPEHMYILECTBEHHO MACCHBHBIMH Ce-
AHMEHTAIHOHHBIMH «MCKPHCTBIMH» JTOJOMHUTAMH C OpraHHKOH, BKJNUYAIOLLIH-
MH pellkHe MPOIJACTKH J0JOMHTOBLIX H3BECTHAKOB. J[OJIOMHTLI B OCHOBHOI
cBOeil Macce CJAOHCThIe W MACCHBHbIe C HE3HAUHTEJbHBIM KOJHYECTBOM TpH-
mecH. B Buae neGoNbIIHX NPOMNJIACTKOR M JIMH3 BCTPEYAlOTCS CBET/Ibe PAa3HO-
CTH, TJle cojaepsKaHHe TeppureHHoro marepuana pocturaer 10—25%. Xa-
PAKTePHO /s HOPOMALI MPHCYTCTBHE TOHKOPACHbIIEHHOR BKPAIJIEHHOCTH MMH-
pHTA.

O6masa MoUHOCTL MOpoA KapGoHaTHOH (opManuu 1,5 KM, npuyeM, MakK-
CHMaJbHOH MOUIHOCTH OHH JOCTHraliT Ha cepepe perHoHa, B Tamacco-Yrawm-
ckoM nporuGe. B sTom ke pafione, mo M. A, AxmMeIKaHOBY, HMeT MAKCH-
Majablibiec MomHoCTH (o H500—600 M) U CCAUMEHTAUHOHHBLIC NOJOMHTHL.

[ToponooGpasylonumMu MHKEepagaMu nopoji GopMalid ABJSKTCH J0J0-
MHT, KaJbUHT. B coctase HepacTBopHMON yacTn HauGonee oOGbIUHBL KBapiL,
noJieBble LINATBl, MYCKOBHT. BerTpeuaercst xanuefioH, TypMaJduH, I[IHPKOH,
ctheH, anaTuT, pyTHJ, MATHETHT, TAJeHHT H AP.

B reoxnmuyeckom otHomennu (no gausim M. A. Axmemxanopa, A. Mup-
KamusoBa, ¥. Acanaauera, A. M. Jlypre) nan0GoJblUKHi HHTEpec Npeacras-
JIfieT 3apasKeHHoCTb 3TOH (OpMAalHM CBHHIIOM ¥ LHHKOM B Npeaeaax ThicAdY-
HBIX W COTHIX JoOJieH npouenTa. B oraenbHblx #xe npoGax KOJHYECTBO CBHHIA
nopsimaeresa no 0,1%, a nuaka— no 0,2%. Haubosiee BHICOKHC KOHIEHTpA-
UMM CBOMCTBEHHbLI AOJOMHTAM, JOJOMHTHCTLIM HM3BECTHAKAM, ODOrauleHHbIM
opraHHKoi. B mepexoiHOM TOPH30HTE COAEPMAHHS ITHX 3JIEMEHTOB Maia-
0T, OIHAKO B COOCTBEHHO MOJOMHTOBOH YACTH OHH H 3/1€Ch JOCTATOUHO BbICO-
kue. Hanbosee 60OTaTel CEMHIOM M IMHKOM JOJOMHTBl 4aBATHHCKON MaukH,
oTHOCHMbBbIe M. AXMeIyKaHOBBIM K DErPeccHBHOI CePHH.

O06uias 3apaKeHHoCTh KapOoHaTHOH (QOPMALHH CBHHIOM W IIHHKOM CO-
TJIACYeTCsl ¢ HafMHuYMeM 3jech BHIHMOH MHHepaAusauuu. B yIOMSIHYTHIX TO-
PH30HTAX BCTpeYdeTcd BKPAMJeHHOCTh TajJleHHTa H caJepHuTa, INPOXKHIKH H
JOCTATOYHO KpymHble pyAHble Tesa (pynonpossiaenuss Capbikad, Bospox-
AeHHoe H Ap.).

Takue pyiauble cKomieHnsi o0biuHo crpatuduuuposansl. Haunbonee sax-
HBIM PVAOBMellalomuM ropusontom B CeBepo-HaTKkanbekoil Moa3oHe siBJIsA-
I0TCSl YARBATHHCKHE TOJOMHTBI, KOHTPOJIUPYIOUIHE pas3Mellenne CBHHIIOBO-
[(HHKOBOH MHHEpaJH3alHH Ha OOJBIIOM MPOTAKEHHH B pailonax pex Kokcy
u Tlckewm.

B IO#uc-YaTkaabcKoll MoA30He K aHaJOTHYHbBIM  006pasoBanusay OTHO-
CHTCH CBHHIOBO-IMHKOBOE opyiaenenne [aBa-Cymcapckoro pafoua, rete-
THYECKHe M reoXHMHueckHe o0coGeHHOCTH KOTOPOro MOCTATOYHO XOPOLIO
ocentensl A. M. Jlypbe (1963) u V. Acanaauesabim (1962, 1966).

OnHako 0HO HMEET HECKOJbKO HHOE CTPATHIpa(HUECKOe NOJOKEHHEe, B
YACTHOCTH, CBA34HO C TOPOAAMH JKHEBETCKOTO sipyca. B nemnom B npepenax
Yarkano-KypaMHHCKOTO pPerHoHa oYeHb INHPOKO PA3BHTH PVIOHOCHbLIE J0-
JIOMUTDL, BO3PACT KOTOPLIX B CBSI3H CO CKOJIbXKEeHHEeM TPAHCTPeCCHH MeHSeTCst
ot xuserckoro — B Cymcape, dipanckoro — B Kaakawate no damenckoro,
damen-rypHeiickoro — 8 Kaparay n Harkane (M. Axmemkanos, ¥. Acana-
JiHeB H Ap.). Ilpuuem, Bo Becex cayuasx GOpMHPOBAHHE PVIOHOCHLIX IMOPOZ
CBfi3aHO B OCHOBHOM ¢ (hauusiMu 3acTolHbIX oGpasoBanuii. Mcenenosarenn,
3aHHMAaBIUHECs! A€TaJEHBIM JIHTOJOrO-reOXMMHYeCKHM H3YyueHHeM 1mod00HbIX
ofOpaszobanuii, NPHBOAAT OUElb MHOTO YOSAWTEJbHBIX AanibiX B HOJAB3Y HX
0CATOYHO-IHATEHETHUECKOTO (0CaJ0UHO-3IMHIeHeTHUECKOro) NMPOHCXOH ICHHA.

B noponax ¢dopMauuu OTMEUAKTCA HECKOJDBKO MOBLIIIEHHBLIC COAEpd-
HHA Maprania, B oOlleM COBMajalollie ¢ MaKCHMYyMaMH cojeprkaktil CBHHLLA
i uuHKa. Takas ke 3akoHoMmepHocTb oTMeuanack A. M. Jlypoe (1963) u gas
T'asa-Cymcapckoro paiiona. IlpucyrcTByer GapuT, Xapakrepubiit, no ¥. Aca-
HaJIHeBY, /51 pyAOHOCHBIX IOJIOMHTOB,
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TypHe-HuHKHeOGaWKUPCKHH BYJKAHOreHHO-TEPPHreHHO-KPeMHHCTO-Kap6o-
HATHBIH KOMIJIEKC C HECOIVIACHEM, MHOT/IA CKPHITHIM, 3aJieraeT Ha TNpeibiiy-
mem. OH Takxke OTBEUdEeT ONPeAeNeHHOMY PHTMY B OCaAKOHAKOMJEHHH,
NPHYEM B OTJIHYHE OT NMPeAbIAYULEro, 1Jas Hero XapakKTepHul G0JbIAS aMIIH-
TYAa JBHMKEeHHH, B /oM O0JbUIHEe MOUIHOCTH OCaJKOB H NPHCYTCTBHE OCal-
KOB 0osee riyboKOBOJAHBIX (anui. B JHTONOTHYECKOM OTHOLIEHHH OH OTJIH-
yaercsl HaJaHYHEM MOILHbIX H3BECTHAKOBBIX, @ HEe JOJOMHTOBBLIX TOJI, O0H-
JIHEM KPEMHHCTBIX CTSKeHHH H CHJIHIMTOBHIX TPOCJOEB, NIPHCYTCTBHEM pH-
(GoreHHBIX H3BECTHAKOB, 4 TAKXKE BYJIKAHOrMEHHbIX 00pPa30BaHHE B Bepxax
paspeaa.

B cocraBe xoMmmsiekca BbieasieTcs ABe (DOPMALHH: KPeMHHCTO-TEPpH-
renHo-kapGoHaTHAA M BYJKaHOT@HHO-H3BeCTHAKOBO-T€PPHIeHHAS.

KpeMHucro-TeppHreHHO-Kkap6oHaTHaa (CymeCTBEeHHO
M3BeCTHAKOBaA) GOPMalufA OXBAaTHBAGT CTpaTHrpa(HUECKHH pa3-
pe3 or TypHe a0 HH3oB Hamiopa. IlpexacraBieHa oHa pAnOM MepecaauBalo-
LIHXCsT MAdCCHBHBIX H KPeMHHMCTHIX M3BecTHAKOB. Ha rpamuie TypHeHCKHX H
BH3EeHCKHX OTJIOMKEHHH OTMeYyaercsl TOPH3OHT MATHHCTHIX JOJOMHTOB, YKa3bl-
BAIOWIHIA HA KPATKOBpPEMEHHBIC BOCXOISALIHE JIBHXKEHHS B 3TOT NMEPHOJ.

OcHoBanueM ¢QopMalHH cayKaT Ga3aapHble KOHIVIOMEpATHI, 3ajerato-
LIHe HA PasMBITOH MOBEPXHOCTH YaBAaTHHCKOH CBHTHI H COCTOSIIIIHE B OCHOB-
HOM W3 H3BECTHAKOBBLIX W IOJOMHTOBBIX Tajek. MoUwHOCTE KOHTVIOMEpAaToB
ot 1—2 no 300—400 m. Bbliye HaxoOsATC MaCCHBHbLIE CBET/O-Cephle H3BECT-
HSIKH, CpeJH KOTOpPBIX BLIAEJAIOTCS NesqHToMOpguLie, SHOMOPGHO-AETPUTO-
BLIC W OPraHOTeHHO-eTPUTORBIE PAIHOCTH.

Ha MaccHBHBIX H3BeCTHsSKAaX pAaCHoJaralTcsi TOHKOC/JIOHCTLIE TEMHO-
cepble H Ccepble H3BECTHSIKH C CHJIHIHTOBBLIMH IIPOCJAOSMH H JHH3aMH. H3Be-
CTHSIKH OPTaHOTE¢HHBIC W XeMoreHHbie. CUAUUWTE W KPEeMHHCTHIE H3BECTHAKU
MOIHOCTBIO OT 4 cu o 0,5 m mepecnauBaiTes ¢ H3BECTHAKaAMH. Boigensiior-
Cs1 CTIOHTOJIMTOBBIE H pafHOJsApHEBLIE CHAHUHTHL B Gaccefine pekn Kynocobs
OTMEUAIOTCH NIPOCAOH KPEMHHCTO-H3BECTHAKOBBIX — H KPeMHMCTO-YIJAUCTHIX
C/1aHLEB.

Ha kpeMHHCTHIX H3BeCTHAKAX 34JeraroT NATHHCTHIE J0JOMHTH, o6Hapy-
)ennpie B Gaccefinax pex AxOynak, Masapca#, [Tekem, n Vram. Joaomursl
TeMHO-cepble, HCKPHCTLIe, OMTYMHHO3HBIe. MommHocrs nopsaaka 10—40 a.

Bulule m0JOMHTCB MHOrZa ¢ 0a3ajbHBIMH KOHTJIOMEPATAMH B OCHOBA-
AHH 32JeraloT BH3CHCKHE MACCHBHBIC HABECTHAKH, NePeKpHBAIOUIHeCs TOPH-
30HTOM C KPeMHHCTbIMH 00pa3oBaHHAMH. Pazmepbl HaMiopa B OHHX CJaydasx
MpeACTaBleHbl TOH Ke KPEeMHHCTO-H3BECTHAKOBOH (opmanueil, B APyTrHx —
NOSBAAETCS BYJKAHOTEHHBIH MaTepuai.

HsBecTHsiku HaMmiopckoro sipyca (no A. C. AnmenyHry) HM3BecTHbI B 3a-
nanHoi okoneunoctH Tanacckoro Anaray, Ha p. Akcy, B HCTOKax p. ¥ram, Ha
npaBoM Bojopasaene p. YaawproOe, no npurokam p. Hekem. Momnoers ux
06LIuHO HeboJgblias — MakcuMyM okosio 400 u (B paitone Axcy). Cymmap-
Hasi MolHOCTh hopmanud — 1700—1750 x. .

BynkaHoTeHHO-H3BEeCTHAKOBO-TeppHreHnas (Gopma-
1L M Al NPeACTaB/eHa TMepec/anBaloUIHMHCA H3BECTHAKAMH H KPEMHHCTO-KAp-
GOHATHHIMH MOPOAAMH ¢ JaBaMH H Tydpamu. Takne obpasoBaHHs oTMeua-
JHchk, B yactHoctH, V. B. BopoboeBuim H A. @. CrenaneHko Ha Bopopasjie-
ne Wlasypeas u Tysamy. [TopoGuele oToKenusn obnapyxeunns H no Menai-
caio. Bospact Takux 00pa3oBAHHI CUYHTAETCH HAMIOP-HHKHEOALIKHPCKHM H
napajenH3yloTcs OHH co CBHTOH ysi B Kypamuuckoh noasoxe. MowHocTs
no lasypcaio o 200 .

B YarkasbCKOH IIOJ30HE JIOKAaNbHO Pa3BHThl cOOCTBEHHO BYJKAaHOIeH-
.Hble 006pa3oBaHHs, 3aneralulHe Ha PA3MLITOH IOBEPXHOCTH H3BECTHSAKOB, B
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yactHocts no p. Canganam. OHu, MO-BHIAHMOMY, AOJKHLI GbITh BEIIEIEHBI B
CaMOCTOATENbHYIO (hopMaLHI.

B reoxumuueckoM OTHOWIEHHH HauGojiee HHTEPECHO NMPHCYTCTBHe Map-
raHia ¥ xejgesa B Iopofax KoMmmiaekca. MapraHern sBiasiercss MOCTOAHHOH
IMpHMechbi0 KapOOHATHLIX MOPOJ, HO B TOPH30HTAX KPEMHHCTHIX H3BECTHAKOB-
COLeprKaHHe €ro Pe3K0o BO3PaCTaeT W MECTAMH JOXOMHT J0 HEeCKOJbKHX Jecs-
THIX HoJeH npouenta. HaMeuaeTcss yBequueHHe cOIep:KalHusi Mapradia Ha
VYacTKax Pa3BHUTHS BYyJKaHOTeHHEIX obpasoBanuil. MHTepecHo, UTO K KpeM-
HUCTBIM HM3BECTHAKAM B perHoHe INPHUYPOYEHO ¥ MapraHileBoe pPyAONposiB/Ie-
uue, onucannoe eme A. O. Kaiizepom (1937).

M. A. Axmemxkanos # B. McaknxaHoB yKasbliBalOT Ha MOBLIIEHHBIE CO-
Jep:KaHudg xKeme3a ([0 AecATHIX Jlosell NPOLeHTa) B KapOoHATHBIX MOpogax
KOMIJIEKCa, a TaKzKe Ha HaJHuHe 3[eCb CHACPHTOBLIX H aHKEPHTOBLIX 00paso-
Bauuii. O6mHe pernoHa bHble MacmTabbl 3THX oOpas3oBaHuil TpeGYIOT dajib-
Helmero uayuenus. B cocennedt KypaMuHCKOH MOJA30He, B YACTHOCTH B 10T0-
sanaaublx orporax Yartkambckoro xpebra, A. C. CaabikoBbim (1959) tak-
JKe OTMEYeHBI H ONHCAHBLl NPOSBJIEHHS CHACPHTOBBIX W AHKEPHTOBLIX PYyI B
KapOOHATHEIX NOPOJaX.

M3 npouux sjgeMeHTOB YCTAaHOBJEHO MOBBIIIEHHOE cofep:kaHue Gapus
B BePXHHX YaCTSIX KOMIIeKca, oco0eHHO B Ty¢oOKOHTJIOMepaTax M Tydonec-
yanukax (1o 0,3%).

31ech, B OTVIHYHE OT MOPOA NPeAbIAYILEro KOMINJAeKCea, CBHHEIL H IHHK
COMEpKATCA B He3HAUHTEILHLIX KOJHUECTBAX.

HaunGonee Mo/sonbIMH Majeo30HCKHMH 00pa3oBaHHsIMH B paloHe sBJA-
JOTCA MOJIACCOBble KOHTHHEHTAJbHBle (CYIIECTBEHHO KOHTJIOMEPATOBEIE),
coxpanuBiunecs jgoxanbHo ([lckemckuil xpeber u ap.). Bospact ux touuo
HE OMpejleJleH H YCJIOBHO CUHTAETCs BEPXHHH KapOoOH — NMepMCKHM.

A. C. AgenyHr Taxkie OTMEUAaEeT PSiJ YYaCTKOB Pa3BHTHS TEPPHICHHBIX
MOpoJA, MeCTaMH INepecaauBalouuxcsa ¢ TyGhOBLIM MaTepHa/JoM, MpeHMY-
IIECTBEHHO B CeBepo-3amajHoil yactu peruona (ucroku pex Caiipam, ¥Yraw,
JocTaToyHo OGouabluoe mojie loxHee CYCHHTEHCKOTO MACCHBAa B 30He Yram-
cKkux pasaomoB). Bospact ux, mo manHbiM OGOJbIIHHCTBZ HCCAedoBaTedel,
cpenHekapGonoBblil. Bo3M0oXKHO, 4TO yacTb TaKHX 00pasoBaHHil OTHOCHTCS K
npeabAynIeMy KOMILNIEKCY H HMeeT HaMIop-HHzKHeOaluKHpckHil Bospact. O6-
piee mnoJie HX pasBHTHSI B ITOJ30HE HEBEJHKO H CBA34HO C JOKAJbHBIMH OCTa-
TOYHBIMH Iporudamu.

®

[MpuBenenHass xapakTepHCTHKA OcafouHbX (opmainuii CBUAETENbCTBY-
€T O 3HAYHTENbHLIX CHHTeHETHUHBIX KOHIEHTDPALHAX B HAX pALA LEHHBIX
sJeMeHToB — ¢ocopa, XxKejesa, Mapramia, BHCMyTa, 30/10Ta, MOJHO/eHa,
BaHamusi, cepebpa, 1(HHKa, MeJIH, MBIIbIKA, CypPbMBI H JD.

B oauux cayyasx TakHe KOHLEHTpPAllMH, BO3MOXKHO, HMEIOT CaMOCTOA-
TesabHoe snavenue ((ocdop, MapraHel, cBHHeI, LUMHK); B APYTHX -— HECOM-
HCHHA HX POJIb K4K HCTOYHHKA MOCIEIYIOUHX KOHUEHTPalkid pyja Moj jei-
CTBHEM MeTaMOp(HUECKHX, MarMaTHYeCKHX H THAPOTEPMaJbHLIX TpoLec-
COB, UTO TOKA ¢1a00 yYUTLIBAETCS.

Ocobenno GOABIIOH KOMIJIEKC 3JIEMEHTOB CBfA3aH C YIJIEPOJHCTO-TJIH-
HHCTO-KPEMHHCTBIMH H KPEMHHCTBIMH 00pa3oBaHHMsMH, IIHPOKOE pasBHTHE
KOTOPBIX YCTAHOBJIEHO CpelH OTJIOXEeHHi1 HHXKHero maJjeo3os. Ilpu 3ToM
Ha ofuiemM (oHe 3apaxKeHHOCTH OCaf0YHEIX IIOPOJ MeTalJaMH B paccMaTpu-
BaeMOM perioHe uMeercss cBosi creuudHka. Tak, BHCMYT XapakrTepeH
ans nopox Cesepo-Uarkanbckofi noa30Hbl. OTHOCHTEJBHO BLICOKHE €ro
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KOHICHTPALHH, OPEBLIIIAIOIHE KIAPKH B YTJIEPOIHCTO-TIHHHCTEIX H OTYACTH
JKe1e30-MapraHieBbiX KPeMEHCTHIX 00pa3oBaHHAX B ACCATKH ¥ COTHM pas, B
IpYrux pafionax Y3bexucrana He OTMEYAIOTCH.

Hameuaorcsl HeCKObKO MOBBIIIEHHBIE IIPOTHB KJA4PKOB  COLCPHKAHHS
6epH/IHS B IJIMHUCTHIX pa3HoCTAX caarueB, Comaep:Kanug MoaunbieHa H
nanaaua B oOLICM COOTBETCTBYIOT COAEDIKANMAM B alajoTHUHBIX TOpoxax
3anagnoro YsGekucrana. [lo cojpepialiio 30/10Ta 4aTKAJILCKHE YIJACPO/IH-
CTO-TVIHHHCTO-KPEMHHUCTRIC TOPOALI, BEePOSITHO, HECKOJbKO OejiHee 3amaiHo-
y30eKHCTAHCKHX.

Ornocureavno cnabas CTeneHb PETHOHAJALHOIO MeTaMop(u3mMa TOpPOL
HHXKHero najeozos Cerepo-HaTkananckolt nogzonsl (HauaabHas cTanus sese-
HBIX CJ1AHLCB), €CTECTBEHHO, HE NPHBEJNd K CYIIECTBEHHOMY Iepepacrpeine-
JIEHHIO H KOHLEATpalHH PYIHBIX 3JeMeHTOB. MetamMophusM  YriicpoaHcTO-
KPeMHHCTHIX NOpoL 06YCIOBUI JIHILL 00pa3oBaHue B HEX MaJOMOUHBIX KBap-
UEeBLIX H KapOoHATHO-KRAPUERHIX TPOKHAKOB ajJbIUHCKOTO THIA ¢ HEBLICO-
KHMH COJEpIKaHHAMAR (TLICSAUHBIC, PeXKe COThIE JOJH MPOLEHTa) MoJaubaeHa,
CBHHILA, IHHKA, MeJH I JIPYTHX 3JeMeHTOR.

I'mapookucHble COCIHHEHHS MapraHlla U Keje3a B KPeMHHCTHIX cjaH-
uax npeo6pasoBajyiCh COOTBETCTBEHHO B I'eMATHT, OpayHHT, MHPOJIO3HT, pe-
e pogoHut. Ilpn sToM Maprasel M KeJe30, BePOSITHO, B OCHOBHOM COXpa-
[[HJH CBOH NePBHYHBIE CEJUMCHTAIHOHHO-IHATCHETHUECKHE KOHILCHTDALHH.

Boaee sHauHTeNBHLIA Hpollecc MOOHIH3ALMH H KOHUEHTPALHH PYIHBIX
saemenTos HabamwjiaeTcs MHOTAA B TEKTOHWUECKUX 30HAX CMATHA, Apo6-
neunf. Takue 3oLl ¢ 0GOralleHHOR MOJMHOIEHOROH MUHepaauzauueil ycra-
HoBJjieHsl, B uacTHoctH, B. M. Ilerposuim (1962) B Bepxosbax p. Kokcy. Oun
NPHYPOYEHbl K YIJIePOLHCTO-IIHHHCTO-KPEMENCTLIM TOPH30HTAM CpeIHeop-
NOBHKCKOH BYJKalOTeHHO-KPEMHUCTO-CAaNIeBON (GopManny ¥ COracio 3sa-
JeralT ¢ BMewanuumMu noponamu. Ha otnenasubix yuactkax 30H Habmoga-
eTCsl OKBaplieBaHHe, X/JIOPHTH3alus, ODapUTH3ALMS, MENKAS BKPAMJIEHHOCTB,
IPOXKHIKH NHPHTA H OpuMasky fposura. O6pasoBaHuHe CJeNbIX KBapIEeBLIX
PO HUJIKOB, THe3, JHHI30UEK, BEPOATHO, CBA3aH0 ¢ BuHocoM Si0s H3 BMe-
mawiux nopog. O0 3TOM CBHIETENLCTBYET W OOLIYHAS 3aTPS3HCHHOCTD €ro
OpraHHyecKHM BELLeCTBOM. YTJIEDOAHCTLIC CjaaHIBl B pe3y/abTaTe BLIHOCA
OpraHHyecKOro BelecTBa MecTaMu ocBeTseHsl. Cofep:kanpe mMoauGAcHa B
HeJOM B THX 30H4X HeBLICOKOe (THICAYHEIE, COTHIE HOJH MPOLEHTA), OMHAKO
B HEKOTOPHIX MeCTax yCcTAHOBJeHH ¥ Oojee BBICOKHME ero KOHICHTPAaliuu, He
CBfI3aHHBIE C yuyacTKaMH HHTeHCHBHON Gapurtusanuu Tak, B oxuoit npobe us
nJIacTa OKBApLUOBAHHLIX YIVIEPOAHCTO-KPEMHHCTBIX CJaHIEB cojepiKaHne
mMoaubgena gocturaer 0,62%. OpyaeHeHHe CBsI3aHO C TOHUAHIIHMH IPUMAa3-
KaMu MOJAHOAEHHTa B KBaplie, oOpasylollieM THe3ja ¥ Tpoxuaxu. B acco-
LHALHY C KBAPLUEM 4acTo OTMEUAITCS THADOOKHCIEL MapraHiia.

Kpome moanGaena, B 39THX 30HAX NOCTOAHHO MPHCYTCTBYIOT BaHaaui (0T
THICAYHBIX [0 JAECSTHIX JoJeH IpoledTa), CBHHeEN, LUHHK, MeAb (ThICAYHbIE-
coTble AOJH TIpoleHTa), cepebpo (10 2,4 2/r), cnopaguyeckn — MBIIBLAK (co-
THE JIOJAH TpoUenTa), onoBo  (coThle AOJM mpouedTa), CjaeAunt 30J07a, T. €.
B OCHOBHOM TOT JKe KOMILJIEKC 3/JI€MEHTOB, UTO H BO BMEUIAIOILUX YIJIEPOJHC-
THIX claHax. XapakTepHo NMOBbIIEHHOe CoJepKalue pyJIHbIX 3J1eMCHTOB H B
OpAaHKeBO-OYPBIX KeJe3HCThIX 0XpaX, OOHIbHO PA3BHTLIX IO TPEIIHHKAM B
5THX NOPOAAX: CBUHEL, MHK H MBIUbLAK — AecsThle AOJAH NPOLEeHTa, MOJHG-
JIeH — COTHIe.

30HBI CMATHS, TPEUIHHOBATOCTH C oforaileHHOR MoJHGZeHOBOH MHHe-
pajHsamHel pacrnoJaralTcs Ha OoJbIIOM yAaJeHHH (HeCKOJIbKO KHJIOMET-
pos) ot Mxuauckoro rpaHOIHOPHTOBOTO MaccuBa. JloKasuzauusi 3TOH MH-
HepaJH3alHH B TOPH30HTaX MOJHOJEHOHOCHBIX YIJIEPOAHCTO-IVIHHHCTO-
KPEMHHCTHIX CJaHLEB, NMO-BHANMOMY, 00YC/I0OBJeHA YacTHYHON MOGHIH3AIH-
e H IepeoTyioKeHHeM IepBHYHO  ocajoyHoro  Mmoaubaena. Ilo mMHeHHIr
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B. M. Ilerposa (1963), sToT mpouecc Mor nporekatbh Gaarogaps HPKVISIHH
B 30HAX TPEIHHOBATOCTH IMAPOTEPMAJIBHLIX PACTBOPOB.

Ha BosmoxHOCTb nmpomecca BBIHOCA PYAHBIX 3JEMEHTOB (BaHauusi, Mo-
nubeHa, CBHHIA, IMHKa, cepeGpa, HHKeJas M Ap.) ¢ NOCJAELVIOUIHM HX Nepe-
OTJIO2KeHHeM YyKaswiBaer peskoe oGennenue (B 10—100 pas) uMH H3MeHeH-
HEIX OCBETJIEHHBIX YIJEPOAHCTHIX CJAaHIeB B 30HaX TPEIIHHOBATOCTH IO
CpPaBHEHHIO C HeH3MeHeHHBIMH pasHocTsiMH (pHc. 8 6).

B ornomenusx uwkuero naneosos Cepepo-YHaTKanbekofi TON30HB  M3-
BeCTHBI SHAOMEHHLIe pyHble (opMallu, oTHocsiHecs, o B, M. Ilerposy,
MOJHOAEH-BOJIb(PAM-BHCMYTO-MBIIILAKOBO-30J0TOPYAHOMY  TOJHMeTaJ1-
YECKOMY CEMEHCTBY.

OcobeHHo pasBuTO 31ech MOAHOJEHOBOE OpyAeHeHHe (KHJIbHble KBap-
LEBO-MOJHOAEHHTOBAA, KBapLeBO-CePHUHT-MONHOLEHHTOBAs, KBAPLEBO-MO-
JHOIEHUT-BOAB(PAMKTOBASA, KBapIeBO-MONHOAEHHT-IICENHTOBAsS  (hopMa-
unH). B cTpatHrpaduyeckoM paspese HEKOTOPble B OCHOBHOM  MeJIKHE
(BepxHekapakopyMCKHH y4acTOK) pyAONPOSIBACHHA PasMellalorcsl B CJAaH-
1ax HHXHEero  opjaoBuKa, 0OoJjee  KpyNHele  JOKAaJH3YIOTCHA  Inpe-
HMYIILeCTBCHHO B BepXHell yacTH pa3pe3a HHiKHEro naneosos — B CJAdHIAX,
necyaHHKax CpejlHero — BepxHero oplloBuka (BepxHenxnauyckoe) HMJIH nec-
YaHHKax BepXHero opjposkka (Anaurtcai, Yasara, Kennnuak, Tosa-
meitr ?). MonuGnenaroe, Moauduen-gonsdpamosoe opyaeHeHUe IPHYPOUEHO
K HIO0- H 9K30KOHTAKTAM HPOPLIBAIOLIHX 5TH OTJIOKeHHs HHTpy3ul. MHorxaa
HaGM0Aa0TCs BhIeJIeHHsT MOHOeHUTA B alIMTax H MerMaToHax — aklec-
copuo-mosinbenuroBast opmauus (Anaurcait). MoaudnenoBas H MoJuG-
JeH-Bob(paMoBas MHHEpAJM3alMsl YacTo CONPOBOXKAAeTCH MAIIIbAKOBOM
(Hasara, Kenunuak, Bepxueuxunauckoe), puemyropoi (Kenunnuak, Yasarta),
cyppmsiHoil (YaBara), nosumerassnnyeckoil. Muorga orMeuaerca 30J10TO
(Harara).

[TpH paccMoTperuH NPOCTDAHCTBEHHOTO DPA3MEUICHHST MoJiHb1eH0BOTO
opyaeHenus obpaintaer Ha ceGsi BHUMaHHe JOBOJLHO OTYETIHBAs IMPHYPOUEH-
HOCTb PYAOMpOsiBAeHHI K KpblabsaM u 103 norpyxennio Ilekemekoro aHTHKIH-
HOpus, T. €. palloHam, rjie HadaaaloTes 6oaee MOLHbBIE Pa3pe3bl HHACHETO
Mmaseo30 W HIHPOKO PACTPOCTPAHeHB YraepoaucTeie ciaHibl. OcobeHno xo-
pouro 3To BHAHO Ha npuMmepe Mxnay-Kapakopymcekoro pyaxoro noJs.

MonuGnenoBas MuEepanusanus Habnogaercs M B Oojee MOJOIBIX OT-
JIOJKEHHAX MaNeo30s, yacTo NPOCTPAHCTBEHHO COBNALAA C ee MPOABICHHSMH
B HHKHEM IllaJeo30e, HalpUMep, B NeCYaHHKaX TioJbkybauckoi cpuTol, (Ya-
parta, KennHuak).

IToBLILIEHHBIMH 1O CPABHCHHIO ¢ KJAapKaMH coAep:KaHussMu MoaudaeHa
XapakTepH3ylOTCs U HEeKOTOpble HUTPY3HBHbLIE MOPOJALI, B HACTHOCTH, alJIHTbI
Wixnauckoro maccuea, 1HOpHTH YanrabiTaia.

Hapsany ¢ MOAHGACHHTOBBIME (HDOPMALHAMH B HHKHENaaeo30iCKoH ToJ-
LIe JOBOJBLHO HIHPOKO PACHPOCTPAHEHA KBAPILEBO-CCPHIIHT-aPCEHOTTHPHT-30-
JoTtopyaHas popmanns ¢ noaumerasaamu. Ona npeiacraBaeda MHOTOYHC-
JICHHBIMH PYIONPOSBICHHAMH, KOTOPHIE OTMEUAIOTCH MOYTH BO BCEX 4YacTAX
paspesa HHKHEro Naneosos: caaHiax KemMOpHsa U HHXKHE-CpeIHero OpaoBHKA
(KokcyGamu, Bepxosbs Kokcy, Kapakopyma), nmecuaHHKax BepxXHEro opao-
Buka (Keaunnuax, kaskrop, Auukraw, Yanrtawiramw, Tosnmbiim).

MBIIBLAKOBO-30/10TO-TIOJIHMETAJJIHUECKOE OpyAeHeHHe Ha0I01ACTCs KakK
B OoJee JPEeBHHX, TAK W MOJ0AbIX 00pasoBaHnax (AOKeMOPHHCKHX TJaaru-
orpanuTax — Bepxosbsi Bemropa, HOuabicas, Kokey; TIOAbKyGalICKHX Mec-
yaHWkax — 3axraH, [laparsoe). Takum oGpasom, B OTJIHYHE OT MOJHOIEHO-
BLIX PY/IOIPOSIBJIEHHH, KOTOPbIE B OCHOBHOM THATOTEIOT K BEPXHHM YacTaMm
paspesa HIKHErO TNaieo30%, MbLIIbAKOBO-30A0TO-NONUMETANIRUCCKHE nMe-
I0T WHPOKHH BEPTHKAJbHBIA pasmMax pasMelleHHsi, XOTA B o0uieM, NpeHMy-
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UIECTBEHHO pacnpocTpaHeHbl B HHXKHEM Iajeos3ce. B HHKHEM Tajeosoe gac-
TO OTMeYyaercsl TAKXKe CYpbMAHAA MHHepaJsH3alHs, npuyeM, Hanbo/ee HHTEH-
cHBHO oHa mposBiferca B CaHxasalICKoM paiioHe, TJe YaCTO BCTPEYaloTCs
caMocTosTeNbHbIe XKUJIL aHTHMOHHTA YanTauram). B o ke Bpems B [TckeM-
cKOM pafioHe cypbMa B PVAHHIX (POPMalHAX 00BIYHO NPHCYTCTBYET B COCTaBe
pasJuuHBIX cyJbocoseil. BriosHe BeposiTHO, YTO 3TO CBS3aHO ¢ GOJee BbICO-
KHM COLEpKAaHHEM CYpbMEl Booblile B Iopomax HHKHero maneosos Canpma-
Janickoro xpeGra 1o cpapHeHHIO ¢ nmopoxamu Ilckemckoro xpe6Ta.

Ha ocnoBanHy BblIeCKa3aHHOrO MNPENCTAB/SAETCS BEPOATHHIM obora-
HieHHe MarMaTHYeCKHX MOPO# H THAPOTepMAJbHLIX PACTBOPOB PYIHBIMH
37eMeHTAME, 3aK/JIYeHIBIMH B HHKHENaJe030HCKHX Topogax (MoaHbaeHOM,
30J10TOM, MBILIBSIKOM, BHCMYTOM, CYPBMOIT M JAp.), ¥ BBIHOC HX H3 HHMKHHX
rOpH30HTOB B BelllenesKalite. [l HEKOTOPLIX PyAONPOSIBJACHHI MBIIIBSIKOBO-
30J10TO-NOJHMeTAIIHYecKOH (OpMallHH, pacnpoCTPaHSIOUIMXCS B ILIHPOKOM
CTpaTHrpapHuyecKOM HHTEpBaJe, BepOsITHA CBA3b C APEBHHMH I0KeMOpHiiCKH-
MH TOJIIIAMH. B 1ojib3y 3TOro roBOPHT H OJH30CTh 3THX PYAONPOSBJIEHHH K
Kaccanckum. OgHaKO NPUCYTCTBHE B HHX BHCMYTA CBH/ETEJLCTBYET O NMPHH-
uunuaabHoit ocoGennoctu Cesepo-HaTka bCKoMH MOI30HEL

B necrpouBerHoil TeppurenHod dopmanun — dpaHckol TOAbKYBAICKOH
CBHTE — MPE/ICTABJSCT TaKiKe HHTepeC Ha/JHYyHe PSAAA PYAHBIX 3JeMEHTOB,
npexae Bcero mMean. Kak yiKe ropopHaock, NpOBeIeHHBIE HCCIEIOBAHHA
Moka He AalT 0coObIX OCHOBAHMI OXKHIATb KPYNMHBIX GOTaTHIX 3ajekeld Me-
JIUCTLIX TeCYaHMKOB, oJHaKo Aa)Ke HeGOJbIIHe KOHIEHTPAIHH MeIH 31eCh
MOTYT CHITPATh POJIb B METaJIOTeHHH paifioHa. To e MOMKHO CKas3aTh H O
HeKOTOpBIX Apyrux suemenrax (Bi, As, Pb u ap.). B ceasu ¢ stum HeoGxo-
IHMO ellle pas YINOMAHYTE O MEIEHOCHOM  TODH30HTE,  BHISBJEHHOM
M. J1 .TposiHOoBLIM, a TAKzKe¢ 0 HAJHYHH KHIOK H NPOMKHIKOB C PA3JHIHBIMH
MeJHBIMH MHHEpaJaMu B CepollBeTHBIX necyaHukax B Temape, Maiijanrade,
YapaTe M APYTHX yuacTKaXx.

Bo dpancknx mecdanHKaX H3BCCTHLI LOBOJbHO MHOTOUHCJEHHBEIE KBap-
1eBO-KapOOHATHBIC KHAKH CO cajepHTOM, rajeHHToM, OyIaH¥KepHToM, ap-
CEHONMHPHTOM H IPYFHMH PYAHLIMH MHHepajaaMu B Bpuumymna-UaBaTHHCKOM
PYIHOM Yy3Je.

Yarrkanbckue reoqord B TemapckoM Kymoae B NepexogHod mayke oT
(¢GpaHCKHX OTJIOKeHHH K (haMeHCKHM OOHapy’;KWIH PYAONpOSIBJCHHS PTYTH.
K sToit ke madke [pHYpOYeHO BHCMYTOBOE  MecTopoxaeHHe  Ycrapacai
(MHPpPOTHH-BHCMYTOBASI H HECKOJbKO BbIIIE IO paspe3y KBapll-llIeeJHT-BHC-
MYTOBasl MHHEpaJHu3alHs).

B wnacrosinjee Bpems 6e3 CHELHAJbHOrO H3yYeHHS TPYAHO TOBOPHThL CO
BCeil onpeaeneHHOCTbIO O reHesHce 3THX o6pasoBanuii. Ho BeposATHO, 4TO
WHJKH C MEAHBIM OpVICHEHHEeM, He BHXOISIHM 3a Ipefenbl THJAbKyGal-
CKOil CBHTBI, NpEACTaBISAIOT COOOH SMHreHeTHYecKHe, MeTaMop(oreHHbe B
IIHPOKOM CMLIC/Ie 00pa30BaHHdA, BOSHHKIIHE 3a CueT MOOGHJIH3AUHH PYAHOTO
BellecTBa. B moJsib3y 3TOr0 roBOPHT H OOIIHA COEKTpP COMYTCTBYIOUIHX SJIeMel-
toB (Bi, Pb, As), koropeimu Gorathl paspessl Temapa m Maiinanrana. 3Tu
JKe paspeabl OTJIHYAIOTCH H MAKCHMaJbHHIMH MOLIHOCTSAMH.

Uro kacaercss pyAHHIX 00pa3oBaHHA B IepexoJHON mauke, TO OHH IO
COBOKYMHOCTH TPH3HAKOB (MOp(OreHeTHYECKHe THOBI PVAHLIX Tea, GJH-
30CTh K HHTDY3HH, 30HAJBHOCTh M T. [A.) CUHTAIOTCA NOCTMAarMaTHYeCKHMH.
OpHako xodeTcd OOpaTHThH BHHMAHHE Ha DA CHEIH(pHUECKHX YepT 3TOH
MHHEDaJIH3alHH, OTJIHYAIONIHX €e OT MHHEepaJH3allHd B Bblllene:xaiiix Kap-
foHATHLIX TOMIAX H, B YaCTHOCTH, B JOJCMHTAX, — IIHPOKHIl CIEKTp 3Je-
mentos (Bi, Pb, Zn, Sb, As, W, Cu, Ag # 1p.) u pa3sBHTHe CJIOZKHBIX PyIHBIX
coeluennuil THna cyibdoconein (Oynadxepur, 6iekanle pyasl # Ap.). Bmod-
He BEPOSTHO, UTO 3[€Ch HMEeT MeCTO He TOJbKO YHCTO JHTOJOIHYecKoe BJIH-
fHHe, HO M aKTHBHAS POJb PACCESHHEIX B MOPOAE PYIAHBIX 3JE€MEHTOB.
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Maunele 3meMeHTBl M, B YACTHOCTH, MeJb TIOJNBKYOAUICKOH CBHUTLI, BO3-
MOJKHO, BJHSIOT H HAa METa/JIOTeHHUECKYI0 CHEeIHAIH3aNKI0 HHTPY3Hi, 0co-
Oenno B palionax Gacceiina p. ITckem, Canpganamia, cOOTBETCTBYIOIIHX Cpef-
HEeJEeBOHCKHM MporuGaM ¢ MAKCHMaJbHBIMH MOLIHOCTAMH H HECKOJIBKO MOBHI-
IIeHHO#l MeIeHOCHOCThI0. Kak yiKe roBOpHIIOCh, OTMEUeHHAs BhIllle 3aparkeH-
HOCTb KapOOHATHBIX NOPOJ AeBOHA CBHHIIOM H IIHHKOM XOPOINO YBSI3LIBAETCS
C HaJHYHEM 3Zech BHAMMON MHHepaJH3alMH H MecTopoKAeHHH. [enesuc
MeCTOPOK/JIeHHH 10 CHX MO CHOPHBI.

3HauHTeJbHblE KOHLEHTPALMU CBHHIA U LHHKA OTMeuarTcs H B Kap6o-
HOBBIX H3BECTHSIKAX, He HeCylIMX CHHreHeTHyeckoro opynenenuss (Kommanu-
cail ¥ Ap.). 31eCh yiKe PUXOJUTCA TOBOPHTb O IIPHBHOCE YKA3AHHBIX 3/1€MEH-
TOB, 4 ONHCAHHBbIE W3BECTHSKH SIBHJHCH JIMIIb GJaronpusiTHON JIMTOJOTHYEC-
KOH cpefloH.

K KapOoHOBBIM H3BECTHAKAM IMPHYPOUEHO H GOJNBIIMHCTBO CKapHOBO-
KeJIe30PYAHBIX MECTOPOXKAeHHH. [1aBHBIM HCTOYHHKOM KeJjie3a B 3THX Mec-
TOPOXKAEHHAX Mbl CKJOHHEI CYHTATh MarMaTHYecKHe MOPOALI CpejHe-Bepx-
HeKapOOHOBOrO KOMILIEKCa, crelH(uueckas Xejqe3ucTocTb KOTOPBIX, B CBOIO
ouepeab, BO3MOXKHO, CBf3aHa C LIMPOKHM pa3BHTHEM B HHXKHeM IIajie03oe
KPEMHHCTO-2Ke/Ie3HCTHIX IOPO/.



MATMATHYECKHME KOMMNJEKCHI U ®OPMALLHU
BBEJIEHHE

MarmaTtnyeckne ofpasopanng UaTkanabcKoi MOA30HLI, 3aHWMalOlHe
OKOJIO TIOJIOBHMHEI BCeH ee IJIONIAAH, H3YYaldlch KaK B MpOLECCe MO3HaHHA ee
reoJsioruy BooOuie (reojornyeckue ChbeMKH), Tak ¥ B IpOLecce ClelHaIbHEIX
ACCAeOBANMA IO MaTMaTHIMY.

[lepBoe JIOBOJBHO TOXPOOHOE BO3PACTHOE PACWICHEHHEe HHTPY3HBHBIX
nopol Beel maoniazd Yartkaneckux rop cpenan s 1937 r. A. O. Katizep,
UpeANOKHBITHI CHEAYIOUIYIO CXeMY MarMaTHama.

1. Kanegonckuft uukia: 1) naaruoknasosuie rpamutnl. I1I. Bapuccxwuii
uuka: 1) noppupuro-rypsut i; 2) MOHHOHMT-AHOPHTH, raGOpo, KBapileBbie
IHOPHTH, 3) TPAHOXHOPHTHI, KBAPLCERHIC CHEHHTH, KBADHEBLIE MOHIOHNTH,
TPaHOAHOPUT-TIOPGUPH; 4) CHOTHTOBLIC TPAHMUTH, AJNACKHTOBLIE TPAHUTH,
aNACKUTOBLHIE TPpaHUT-mopdUpPH; 5) nophup-tydu xapboua; 6) nalixu Aua-
fasoBnix nopdupuTos ¥ rpanodupos. Mano oriuyaerca o1 3Tofi Cxema BO3-
PACTHOrO pPACUJICHEHHA HHTPY3UBHBIX nopoxn HuKHeyaTKanbCKoro paiiona,
npepaoxenuas 8 1941 r. M. M. Erdumenxo. Kpome niarsorpanuTos orme-
yeHHo#l ¥M HeOKaJe[OHCKOH a3k TekToreneda, OH BHAe/sieT (B NOPAIKE
nx ofpazoBanusi): 1) MOHIOHHTEI B CHEHHTHI, 2) HHTPY3HBHLIE HOPHHPHTHE
Unmrana; 3) rpaHOSHOPUTHI; 4) TPaHUTH K rPaHUT-NOPPHPL; 5) HKUABHLIE
TOPOAHL.

B 1949 r. E. M. l'onoBHH DPeANIOKHKA CBOIO CXeMY BAPHCCKHX HHTPY3HB-
HBIX KOMILIEKCOB: 1) MHTpy2HBHBIe NHabasnl (MOPGUPHTH); 2) MOHIOHHTH,
OHOPHTH;, 3) KBapueBbie THOPHUTHL M CHEHMTO-AHOPHUTH, 4) TPAHOAHOPHTHL
KYPaMMHHCKOTO THIA; D) TPaHOAHOPHTH KuI3buIcalickoro Thiua; 6) rpanogHo-
PHTHl Pa3iHYHLIX KPYTHX THNOB; 7) IPAHUTHL  KHLIBBUITIODKCKOTO  THMA;
§) nophHpOBHAHbIE TPaHUTE YATKAALCKOTO THIA; 9) KpacHble IpayuTH miay-
AAHCKOTO H APYTHX TunoB u 10) npoune HHTPYsHBHEIE O6PA30CBAHUL.

B 1955 r. A. C. Aneayur, A. C. Makapos ¥ Ap., NOABOAS WTOT MHOro-
JCTHHM TEOJIOTHYCCKHM CBHEMKAM, COCTABHAM CBOAHYIO CXeMy pPa3BHTUA
MarMaTHaMa UeHTpasbuofl yacty cHerTeMsl Yarkanbekux xpefros. OHH Boi-
NeNHAH ClefylouHe HRTPY3UBHLIE KOMIIEKCH,

[. Paunerepuunckuil: 1) HIDKHHE NOAKOMIACKC (MOCHECHIYPHMCKUR)—
rHEHCHPOBAHEBIE TPAHOAMOPHTLI, KBapueBble NHOPHTH ¥ rabépo (Kaccam);
2) BepXHUN NMOAKOMIEKC ([OKUBETCKHM) — MIAaTHOIPAHMTH, TPaHORKOPHU-
Thi H afaMeaAuThL,

II. Bepxsenaneozofickuii: |) HHIKHEHAMIODCKHE HHTPYSHBHBIC NOPOIH,
NpPEeACTABACHHEE ABYMS psgaMy— ra66po-MOHIOHHTH — CHEHUTH ¥ rab-
OpO-LHOPHUTH — KBapUeBble JHOPHTH; 2) HHTPYSHM npeacpenunexapioHo-
Bhie — raG0po, auopurs ¥ Ap. (Hykypey); 3) cpeanexapGoHOBbIe HHTPY3HB-
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HbLie NOpOIAbl — KapaMasapckuil Tun; 4) BepXHeKapOOHOBEIE MHTPY3UBHBIE
HOPOALI — IPAHOAHOPHTHl KbIBIACAHCKOTO THNA; §) MepMCKHE HHTPY3HBHBIE
HOPOABl — KYIOHAMHCKHE THII, PPaHuTH HiaifaHckoro tuuna; 6) mpoune B
OCHOBHOM TaHKOBBIC H HH/ILHAIE IPOSIBICHHA.

B 1958 r. X. M. AGaynnaes u ®. . Pax:kaGoB cocTaBuIH CXeMy rep-
JIMHCKOrO TEKTOHO-MAarMaTHUECKOTo 1HKaa 15 Beero Harkano-Kypamuucko-
ro peruona. B Heil BuimesifiioTCs cjaeylolIle 3Tamnbi:

I. Hob6aroautoeniit 1o—Cs: uuTpy3HBHBIE TMOppupUTHl  Ynmrana, oc-
HopHbie 3Q(y3HBEl aPKYTCAHCKOH M YMHCKOH CBUT.

II. Baronurobii Co—Cjz: rpaHHTOHABE KapaMazapCKoro, Kblablicaii-
CKOro, apanlaHcKoTro H WIAHZaHCKOTO THIOB, MHHOVJIAKCKAS BYJIKAHOTEHHAn
CBHTA M aKTAWCKHH KOMIJIEKC; AaiKH, AUJIbI NerMaTHTOB H alJauToB.

1. 3ran manvix nopduposbix uutpysuit P—T,: rpanognopur-nopdiupsi
H IpaHuT-nopdUpsl KYOHIHHCKOTO M CYHICAHCKOrO THNOB, KBaplEBble MOp-
(hUPHEL ¥ TPAHUT-NOPGHPEL  KBI3BIIHYPHHCKOIO THIA M Ap.: wypaGcalickas,
paBamickasa H KBI3LIJTHYPMHCKAS BYJKAaHOTEHHbIe CBHTLI: CyOBYAKAHLL M Aail-
KH KHCJOTO H, BO3MOXKHO, OCHOBHOTO COCTaBa.

11. Jaiikoswiit sran T (?): mallku yIbTPAKHCAOrO, 11e10YHONO I OCHOBHO-
TO COCTaBA.

B 1964 r. B ceoHOI pabote «Ilerporpadus Yabexucrana» onybankosata
cxema marmatusma Yarkaaa, npepaoxentas B. B. Kossipesbin, B. M. Iler-
poBEIM M Ap. B Helt BRIIEAAOTCH CASAYIOU{HE TPYHMBI  MArMaTHYECKHX
NOPOJL: t

11. Cpexnerepuunckue Marmarudeckie bopmannn (Cf — C; )z

a) s¢dysusHLIe H cy6BYIKaHUTECKHEe 00Pa30Banusd;

6) MHTPY3HU NOBBIIEHHOR OCHOBHOCTH H 1HEJOYHOCTH!

[I. CpennerepuuncKkue MarmMaTtHiueckue (hopManuu (Cg — cf‘;

a) MHTPyauBHLIE (HODMANKH CPeHErO COCTaBa;

D) dopManuy IpaHUTORIOB NOBLIIICHHON OCHOBHOCTH;

B) rpaHuTHas QopManus.

1. Tlepmo-Tpracossiit (?) KOMIJAEKC aJACKHTOMIHBIX TPAHHTOB.

1V. Tlepmo-TpHacoBsiil (?) KOMIWIEKC Td€K.

OnHa u3 MOCJEJHHX CXEM pacu/JeHeHHs DaNeo30HCKHX MarMaTHHeCKHX
ofpasoBanuii pernona, paspadorannas rpynnoii B. B. Kosbipeea (reoxumu-
yeckas naptus PT3), nmeer cieayomuii Bu;:

npoTeposoiickie rpanuts (Pty);

TepIHHCKHH TeKTOHO-MarmMaTHYeCKHI MK :

paunsas CTajus — paHHEKAMEeHHOYTOJNbHEI (Bu3e-HaMIOpCKiil) Komn-
aexc (Cy);

CPeRHAN CTaius — [ePBhi CcpelHeKaMeHHOYTOJbHEIH Kommieke (C);
BTOpOH cpelHeKaMeHHOYroJbubii KoMILIeke (C); mepBblli MO3AHEKAMEHHO-
yroabiblii kxommaeke (C); BTopolt mosauekaMeHHOYroJbHbIE KoMmmieke (C);

NO3AHAS CTafus — NepMcKuil Komieke (P); nepMo-tpuacosbiil  KOM-
naekce (Po—Ty). ,

Takum obpasom, Ha NPOTSKEHHH BCErO MepHOAA M3YUEHHS PErHOHA ne-
PHOIMYECKH MSMEHSJINCh CXEMBl PACUIEHEHHST MarMaTHUeCKHX o0pasoBanuil,
IpHYeM HH OJHA M3 HUX HE OCTaBajach NPOAONKHTENBHOE BpeMs Des nsme-
HeHus. DT0 CBHAETENbCTBYET O HEAOCTATOUHON H3YYEHHOCTH MarMaTiiMma

persona.
Heo6xoaHMO OTMETUTh, YTO B GOMBIIHHCTBE CXEM TAeTCH JHIIb BO3pact-

Has TOCJeLI0BAaTe/IbHOCTh NMPOsiBAEHHI Marmarusma Ges oOGbeIHHEHHS Te-
HETHYECKH DPONCTBEHHBIX MAarMaTHUeCKHX.o0pasoBaHWil B KOMIJIEKCH, Ha
Heo6X0AMMOCTb KOTOPOro YKa3bIBAIOT B HACTOSILEE BPeMsi Te0J0TH.

! Murpyauskble KOMIVIEKCHl BBILEASIOTCS B COOTBETCTBHH C TIOHHMAHHeM 3TOTO Tep-
muia B. C. KonteshM-[BOPHEKOBLIM,
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Ilpennaraemas HaMH CXeMa MarmMaTH3Ma perioHa, KOHEyHo, He siB/seT-
cs1 abcoMIOTHO BepHOH H B JafbHedlieMm Oyfer nperepneBarb H3MeHEHHS.
Ocobenno 3T0 KacaeTcsl OTHECEHHs OTAEJbHBIX HHTPY3HBHBIX MacCHBOB K
TOMY HJIH HHOMY KOMILTexcy. HecoMHeHHO, HOBbE gaHHble 110 H3VYEHHIO KaK
KOHKPETHLIX MHTDPY3HBOB H CBA3aHHOTO ¢ HUMM OpyAeHeHHs, Tax H obliel
re0JIOTHH perHoda MO3BOJAT BHECTH B IpeijaraeMyilo CXeMy YTOUHEHHS W
no6aBieHus.

MBbl B pasjHyHOE BpeMs HCCAeJ0BATH HJIH NMPOCMAaTPHBAJH CICAYIOLIHE
MaccuBbl: Manganranbsckuit, Tekemckuit, Mxuauckuh, Anmacaiickui, Yak-
MAKCKHIl, TPaHOLHOPUTOBble HHTDV3uUBBL Oaccefina p. Caummanaul, BKIOUas
BbIXoabl rpsiasl Anmator u JIxapreicy, Tymamryiickuil, Kbissliropeknit [lent-
panbnotepkckuit, lllapkpakckuil, Akranickuil, Aamanpibdynakckui, Hux-
aerepekcknit, Kuraitynengeinckuil, Caprapponckuit, Yenrawckuit, Ynwmran-
ckuii, wactuuHo Yartkano-Aurpenckuii, bemrop-Tynaykcekuii, Kanucyiickuit,
Yykypceyiickuli, HaBatnHckuil, 3excalickuli. OTaeabHble MAcCHBLI OXdpakTe-
PH20BAHBL MUUIb |—2-Ms TepeceueHUsiMu, Npyrde M3y4aiuch NOMYTHO NpH
pelleHHH KaKHX-TO KOHKPeTHHIX Bomnpocos, [1pu 3ToM GoJsbliie BHUMAHHS Vie-
JISII0CH BBISICHEHHIO BOMPOCOB BO3PACTHOrO IOJOMKEeHHs HHTPY3HBOB H HX
pacysieHeHHIO.

MBbl HCMOIB30BAMH TaKiKe BCE JOCTYIHBIE HAM MaTephanbl APYrHX HC-
caenoBarteneil.

MAFMATHYECKHE KOMIIJEKCHI

Bee nccnenosaTent 1aBHO NPH3HAAH HeoOXOAHMMOCTH pacijeHeHus re-
OJIOTHUECKHX O00pa30BaHHH Ha TPYINLI H IeHeTHYeCKHe THIbI TPH pasaHy-
HEIX MEeTa/LTOTeHEeTHYeCKHX M MHOTHX JpPYTHX TIeOoJIOTHYeCKHX  HCCJaelo-
BaHHAX.

PaccmarpuBasi MarMaTHyeckde oGpasoBaHHs UYaTkanbCKOH TOA30HH,
Mbl BEIIGJHIH CPeaH HHX pfJ TeHeTHYeCKHX TPYMI H THIOB, YTO IO3BOJSAET
6osee OTYETIHBO BLIICHHTH OCODCHHOCTH MarMaTHHYECKHX NpPOIEeccoB, npociie-
JAUTh 0OILYI0 HCTOPHIO MArMaTHYeCKOro PasBHTHS, BBISIBHUTh MECTO PYAHOTO
npouecca (NpoLeccOB) H BLICKA3aTh oONpeje/eHHbie COOBpaMEeHHsT 0 BO3MOM-
HOCTH HAXOXKAEHHS TeX HJIH HHLIX ITOJIe3HBIX HCKONaeMblX B CBS3H C pAa3JjiH4-
HEIMH MAarMaTH4eCKHMH 00pa30OBaHUAMH.

Ipexxge yeM NPHCTYNHTb K BBIIEJNEHHIO M€HETHYECKHX TPYIN H THIOB .
MarMaTHyeckHX IOpOMA, HeoOXOAHMO OCTAHOBHTBECS Ha MPHHATOH HaMH Tep-
MHHOJOTHY.

Hamu TepmuHbl H onpefencnusl B3atel B ocHoBHoM y E. T. Illatanosa
(1963) n oHHM COOTBeTCTBYIOT B3TJIflaM BCeX BeLyLUHX [e0JIOTOB.

3aech MBI NPHBOJAMM HEKOTOPHiC OCHOBHLIE ONMpPEeACJCHHSA, KacalouiHecs
BPEeMEHH H BelleCTBeHHOTO IpPOAB/IEHHS MarMaTHYECKHX NpOLECCOB IpHMe-
HHTEJBHO K CKJIaA4aTEIM 06/1acTsaM.

TEKTDUHO-MEF MaTHYECKHUH IIHKJ— IPOMEKYTOK BPEMEHH, 0X-
BATBHIBAIOUHI B3aHMOCBSA3AHHLIC NIPOSBIEHHs] TeKTOHHUECKON H MarMatHuec-
KOH NesITeIbHOCTH B MEPHOJ BCEro Pa3BHTHS TEOCHHK/IHHAMH. BHYTpH WHK-
74 BHUIRJSETCH Psifl eCTECTBEHHOHCTODHYECKHX 3TalOB Ie0JOTHUECKOro pas-
BUTHA. B Teuenne umkaa o6pasyercs cepHsi MarMaTHYECKHX KOMILICKCOB —
COBOKYITHOCTb MarMaTHYECKHX KOMILIEKCOB, CBSI3dHHHIX C OCOOEHHOCTSMH
Te0JIOTHYECKOIO PasBHTHS T€OCHHKAMHAaH. CepHsa MarmMaTHUeCKHX KOMIIeK-
coB o6pasoBanach B Pe3y/bTaTe NPOSIBJEHHA MArM © PasJHuHOTQ COCTABA,
BOSHUKIUUX NPH 3BOJIOLHH TMTyOHHHBIX ofJacTedl MarMaTHYECKOTO NMHTAHHS.

Oran TEKTOHO-MAarMaTHYECKOTO IHKJA— IPOMEKYTOK
BPEMEHH BHYTPH WHMK/IA, XdDaKTEPUIVIOWMHCH OMPeeNCHHLIM pPeXRHMOM
TEKTOHHYECKHX MIBHXKEHHH, CHelH()HYECKHMH OCOOGEHHOCTIMH OCaJKOHAKOM-
JIeHHSl, MarMaTtHsMa, MeTamMop(pHsMa H NpouLeccoB pyaoobpasosanus. B Te-
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yenne sTana ofpasyercys MarMaTHUYECKHH KOMIJeEKC—COBOKYI-
HOCTb MarMaTHYECKHX TOPHBIX MOpPO, 00 beIHHEHHBIX OOIIHOCTBIO HPOHCXOK-
nenusi, OIM3KHM BO3pacTOM H MOJOMKeHHeM B TEKTOHHUECKOH CTPYKType H
BO3HHKIIEH B pe3yjbTaTe eCTeCTBEHHOHCTOPHYECKOTO Pa3BHUTHS €IHHOH 0O-
JIacTH NMHTAHHA .

[To-BHAMMOMY, B T€Y€HHE TEKTOHO-MAarMaTHYeCKOro LUKgIa MoxKeT chop-
MHPOBATbCsl He OJMH MarMaTHUeCKHH KOMILIeKe, a Heckoabko. OcobenHo
9TO OTHOCHTCA K 3Tanam, NpeAllecTBYIOLHM IIaBHOH (ase cKJIaI4aTOCTH
WJIH CJAEAYIOUHM 3a HeH, — JOCKIaJ4aTOMy H MOCJecKJaguyaToMy.

B 3aBHCHMOCTH OT TYOHHBI (JOPMHPOBAHHSA M HEKOTOPHIX JPYTHX TeHe-
THYECKHX O0COOEHHOCTEl IOPOJ KOMILIEKCa MOTYT OBbITh BbIAEJIeHbl HHTPY3HB-
Hele, cyDBy/IKaHHYecKkHe, 3 (y3UBHbBIE KOMIJIEKCH H KOMILIEKChl «CaMOCTOs-
TedbHbIX ManabiXx HHTpy3uiy (Iumynun, 1965). B ofumem cayuae yvkasannble
ranna pHble KOMIJEKCH OYAVT COCTAB/SIOIIMMHE COOTBETCTBYIOLLEr0 MarMa-
THYECKOTO KOMILJIEKCAa, B YACTHOM — MarMaTHUYECKHM KOMIIJIEKCOM.

[To orHOmIeHHIO K T/IaBHOH (ase CKAAJ4aTOCTH MarmMaTHyecKHe KOMII-
JIeKCHl M COCTABJAIINE HX (panyuajbHble KOMILIEKCH MOXKHO NOApPa3ienHThb
Ha J[OCK/IafuaTble, COCKAAuaThie H NOCJaecKaaauaTbe.

Jockmagyarbie MarMaTHYeCKHe KOMIJIEKCHl COOTBETCTBYIOT — KOMILIEK-
CcaM HayaJbHBIX H pAHHHUX 3TANOB TEKTOHO-MArMaTHYECKOIO IHKJI4, CO-
CKJaauaTbhle — CPEeIHHX H INOCaecKgagyarbie — MO3AHHX H KOHEUHBIX.

®aza MarMmarTHuUeCcKoN JesATedbHOCTH— OTHOCHTEJIbHO YerT-
KO BbipayKeHHbIl OTPE30K BPEMEHH, SIBIFIONMACA YaCThlo 3Tdlla  TEKTOHO-
MarMaTHYeCcKOro 1UMK/JAa M XapaKTepH3aylouiuiicsa omnpejeqeHHON TEeKTOHHYEC-
Koit 00cTaHOBKOH (0OOLIYHO MaKCHMyMBI TEKTOHHYECKOH aKTHBHOCTH). B Te-
uenne (aspl o6pasylorcsi GopManHH NOPOJT AaHHOIO KOMILIEKCA.

HMMonyabc MarMaTHUYE€CKOH AeATEAbHOCTH— OTHOCHTE/b-
HO KOPOTKHI NMPOMEXKYTOK BpeMeHH, OOBIYHO COOTBETCTBYIOUHH VCHIEHHIO
TEKTOHHYECKOH AKTHBHOCTH BHYTPH (hasbl; NPOHCXOAHT MNepeMelleHHe Mar-
MBI BHYTPH Marmatdueckoro OacceiiHa, 00pasyloTcs «IONOJHHTENbHbIe» (10
Konresy-/IBOpHHKOBY) HHTPY3HH.

H3 onpenenenns noHATHS — MarMaTHUECKHH KOMILIGKC BHITEKAKOT cJe-
JyIoUIHe OCHOBHbIE TPH3HAKH, KOTOPBIMH, Kak ykasoiBaer M. A. Kysueros,
cjaelyeT PYKOBOACTBOBATLCH IIPH BEIJEJEHHH KOHKPETHOTO KOMILIEKCA M OIl-
pefleleHHH MPHHALIEAKHOCTH K HEMY TeX HJIH HHLIX MacCCHBOB:

1) cocras o6pasyouHX ero Nopoj, HX 3aKOHOMEpPHOe H3MEHEeHHEe BO Bpe-
MeHH; XapaKTepHas lapareHetuueckas (reHeTHYeCKAasi) aCCOLUHalMs Mar-
MaTHYECKHX M MeTaMOp(pHUECKHX (KOHTAKTOBO-METACOMATHYECKHX) mopoj H
3HIOMEHHBIX PYAHLIX MECTOpPOXKIeHHH; 2) Bo3pacTHas GJIH30CTb YKa3aHHBIX
oOpasoBaHuii; 3) CBA3b C ONpeJeJeHHbIMH Te0JOTHYECKHMH CTPYKTYypaMH,
HHOTJla CO CTAaIHAMH HX PasBHTHs; 4) onpenesneHHasi reoJorHueckas obera-
HoBKa oOpasoBaHus, oTpaxatouiascs o0bYHO B ¢hanuaabHOCTH HOPOJL KOMII-
JeKca.

Ilpu BblAeNeHHH KOHKPETHBIX MarMaTHUeCKHX KOMILJIEKCOB OJHHM H3
Hanbo/1ee TPYJAHBIX H CIOXHBIX fIBJseTCs Bonpoc o6 o6wenMe U rpaHHIle KOM-
niaekca. MarMaTHUYeCKHH KOMILTEKC, KaK NPAaBHJO, BKJIOUaeT cepHio cB/u-
JKEHHBIX N0 BO3pAaCTy MarMaTHUECKHX TeJ, H eCTeCTBeHHO, OTAe/bHLIC YacTH
KOMILJIeKca MOTYT (pOpMHpPOBATLCS B HECKOJBKO OTJAHUHBIX ycaoBHAX. [los-
TOMY OTZEJbHBIE YJIeHbl €HHOTO MarmMaTHYeCKOro KOMILIEKCA MOLYT HMeTb
CBOH, HHOTA AOBOJbHO Pe3KO BbIparKeHHble, 0COOGHHOCTH. DTO HAI0 HUMEThb
B BHAY NPH OTHECEHHH MACCHBOB K TOMY MJIH HHOMY KOMILIEKCY.

HpeanbHelM cayuaeM onpejeleHHss TpPaHHI MexJy MarMaTHUeCKHMMH
KommyiekcaMu Gbisio GBI HalHuHe GOJBIIOTO MepepeiBa, B TeUeHHE KOTOPOTO
npoucxoauao obpasoBaHHe ocafoyHbiXx nopoi. Ho takue ciyuam penku, H
0GLIUHO B KOHKPETHLIX PETHOHAX Mbl HMEEM JeJI0 C cepHel pa3HOBO3PaCTHBIX
H pasaHYHbIX NIO COCTAaBy MarMaTH4ecKHX o0pasoBaHHMH, B3aHMolepeceka-
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JOLIMXCA HIH H30JIMPOBAHHLEIX. IMEHHO K TaKOMY THNYy H OTHOCHTCSI paccMar-
pPHBaeMLIH PerHoH.

CuloxkHOCTL pacusieHeHHsI MarmMarTHueckux obGpasoBannfi Uarkanbckoii
MOJ30HLI HA KOMILIEKCH yCyrybaseTcs elle u OTCYTCTBHeM Ha GoJjiklneH udac-
TH ee TEDPUTOPHH BepXHernaJie030HCKHX OTJIOKEHHI.

B 3THX YCJIOBHSIX OJHHM H3 OCHOBHEIX TPH3HAKOB, HCIOJb3yeMBIX HaMH
MpH BbijleJIeHHH MarMaTHYeCKHX KOMIUIEKCOB perHOHa, SBJISIETCSl 3aKOHOMeEp-
HO M3MEHSIIOIIHACH Pl cOMMACEHHBIX BO BpeMeHH MarMaTHYCCKHX obpasoBa-
HHI, BO3HHKIIHX B ONpeJedeHHON TeKTOHHuYecKOol 0GCTaHOBKE M XapaKTepH-
3YIOLIHXCS, KaK 3TO CJAeAYyeT H3 ONpeNeNeHHs TepMHHA «MarMaTHYeCKHH
KOMIIJIEKC», TPHCYIIHMH eMy meTporpadHyeckHMH, TeTPOXHMHYECKHMH H
ApVruMH ocobeHHocTAMH. 'pannuna xoMmiekca oTOMBaeTcsl 110 HAPVLIEHHID
HempepeBHOCTH psfa. Hanpumep, ecaH MBI HMeeM HeNpepLIBHBIH BO Bpeme-
HH 3dKOHOMEPHO M3MEHSIIOIHNCS (B COOTBETCTBHH C HMEIOLIUMHCS NPeACTaB-
JIeHHAMH 06 3BOJIOINHH MAarMaTHYECKOro odyara) psa: AHOPHT — IPAHOITHO-
PHT — FPAHHT — AJISICKHUT, T10CJIe KOTOPOro BHOBb IOSAB/ISAIOTCS NOPOAbl Gonee
OCHOBHOTO, UeM TPaHHT — aJSICKHT, COCTaBa (3a HCKJIIOYEHHEM JaHKOBBIX
o0pa3oBaHuii, KOTOpble NpPHHALJIEKAT K JaHHOMY KOMILIEKCY H MOTYT ObITh
1 GoJjiee OCHOBHOTO COCTaBa), TO MBI BIpaBe CYHTATh, YTO 3TH GoJiee OCHOB-
Hble NOpPOALI MpHHALexaT y¥kKe K JPyroMy MarMaTHYecKOMy KoMmIaekcy. B
KauecTBe YCJOBHOTO KPHTEPHsA, CEA3aHHOTO ¢ THIOTe30if BEPTHKAJILHOH MHT-
pamuy MarMaTHYECKHX 04aroB, MOKeT CJAYKHTL H JaflkoBasi CBHUTA («ILailku
sroporo sranas' no B. C. Konrey-IsopuukoBy u O. C. Ilonkosoii), Ko-
Topasi OOLIMHO CBHAETeNbCTBYET 00 yracanuu MarMaTHYecKoro cyara M 3a-
BeplICHHH (POPMHPOBAHHA MArMaTHYECKOTO KOMILTEKCa.

boubinoe aHaueHHe NPH BHJIEJEHHH KOMILIEKCOB perHoHa MHEl NpHIaeM
H MX METaJJIOTeHHUeCcKOo# XapakrepHcTHke. Boollie mnpu BblgeseHHH KOMII-
JIEKCOB H ONpefeJIeHHH HX TPaHHIl HeoOX0AHMO YUYHTHIBATL BCIO COBOKYNHOCTD
HMeRUIHXCsl JIaHHBIX, YTO MBI H cTapajuchk jejnate. OZHEKO ciaegyeT yka-
3aTh, UTO NIPH BBIAEICHHH KOMILIEKCOB, KaK H IIPH BLIOOpE COOTBETCTBYIOIIHX
TepMHHOB, CYO'LEKTHEH3M, BHIHMO, HeH30esKeH.

Bce marmartnueckne o0pasoBaHua perHona NPHHALIEKAT K JIBYM CepH-
AM — J0N1A/1e030HCKOI H najeo3oiickoil (repuudckoli). donaaeosoiickas ce-
pHsi IpeAcTaBJIeHa BCero OAHHM KOMIICKCOM, PePIHHCKAS — TpeMs.

B cooTBeTcTBHH C NPHHATHIM BhIllE ONpeAe]eHHEM TePMHHA «MAarMaTH-
YeCKHH KOMIIIEKC» ¥ MMelonuMes $HaKTHYeCKHM MaTepualoM B Tpeneaax
YarkanbCcKoil MOA30HEI MOKHO BBHIJEJIHTL ABE CEPHH, BKJIIOUAIONIHE CAedyI0-
LiHe MarmMaTHyecKHe KOMILIEKChI.

Jonaneosoiickass cepus: 1) pudelickuii niarnorpaHuToBsii, [epuun-
cKas: 1) HuKHe-cpesiHeKapOOHOBBI ra66pO-MOHLOHHTOBEI, 2) cpelHe-BepX-
HekapOOHOBBIH TPaHOAHOPAT-AJAMEINIHTOBHIH, 3) BepxHekapbouosuifi (?) —
HHKHEMEPMCKHI LIe10YHbIX 0a3aibToHNOB, 4) nepMckuil  (mepmo-TpHaco-
BblH) TPAHKT-AJACKUTOBLIH.

ITo oTHOmeHHIO K I1aBHOK (hase CKIAAuaTOCTH CPeiH KOMILICKCOB Tep-
LIMHCKOH CepHH HHKHe-cpeJHeKapOOHOBbIN ABIAETCS J0OCKIAIUaThIM, CPeaHe-
BepXHeKapOOHOBBIH — COCK/IAAYATLIM H MEPMCKHE — TOCJAeCKAa[4aTHIMH.

B KOmxno-UaTtkanbckoil mojsone (Kaccam), Kpome Toro, H3BecTHBl Mar-
MaTu4eckde (uacTto 3¢ ¢y3uBHbIe) NPOSIBJAEHHS IVIABHEIM 00paszoM OCHOBHOTO
cocTaBa HHXKHENAJe030HCKOTO BO3PACTA, KOTOPhIe He OTHECEHBl HH K KaKHM
KOMIIJICKCAM, TaK KakK M0 HHM HeT MOYTH HHKAKHX JAHHBIX.

B Cesepo-UaTkaabCcKOH MOA30HE H3 HHMKHENAJIE030HCKHX MarmMaTHyec-
kux oOpasoBaHuil H3BeCTHLI He3HAUHTENBHbIE IIPOSIBACHHS OCHOBHBIX 3(dy-

! Tepmun <«pafigkn II sTanma», no HamMM TpeACTABIEHHAM, SBAACTCH  HeyJauHBIMH,
TaK KaK B reHeTHYecKOM oTHoweHHH Jaiikim | u Il stanoB HHKaKk He CBA34aHBl H MO3TOMY
He MoryT GHITH 3TalnaMH Kakoro-to mpouecca. Hepocratks 3Toro TepMHHA yiKe OTMEYAJHCh
MHOIMMH  HCCJIeJOBATEIAMH.
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3HBOB OPAOBHKCKOrO BO3pacra. HanGonee pasBuTul 3TH NOPOALI B BEPXOBbLAL:

p. Yarkan, rienpHypoueHbl K KpoBje cadmanauckod cBuTel (Cm;—QOs).

ITo nanupim A. @. Crenanenko (1958), cBuTa caoxeHa MoiuHoil (mo 600 )

BYJAKAHOTEHHO-0CAA0UHON ToOMuel, BKAWOUAWOUIEH MaHAeAbUITEHHOBLE IH-
abasbl, ByJKaHHYeCKHe OPeKYHY ¢ PeJKHUMH JTUH3aMH AHIE3HTOBHIX mopdiu-
PHTOB H MOAYHHEHHBIMH NPOCJOSIMY [JIHHHCTBIX H KPEMHHCTHIX SIIMOBHIHEIX
MOpO..

Manomomuusle (2—15 ) naykuw MaHKeAbTeHHOBHIX AWalazos W Ju-
TOKJACTHYECKHX TY(POB auIe3uToBLIX M AHa6a30BHIX NOPQGUPHTOB, 1O
JI. M. T'nefisepy, NpHCYTCTBYIOT TaK:Ke B BepXHell 4YacTH CpeJHeOpAOBHK-

CKUX OT/OXeHu#i B padone Dapmaka (ioro-samapmas wacte  [lckemckoro.

xpebra) u B Canpganamckom xpebre (A. @. Crenanenxo). ITopcrunaromniie
3¢ (Hy3HBHO-0CAJ0YHYIO TOJILY OTJOMKEHHS comepkKar tayHy cpeaHero op-
poBHKa, a B KapakacMake BbIllle FOPH30HTa MaHAEbIITEHHOBBIX AHAG430B—
BEDXOB CPelHEro — HU30B BEPXHETO OPLOBHKA.

OTHeceHHe MepPeYHC/IEHHBIX Bhillle KOMILTEKCOB K CaMOCTOATENbHBIM Te-
HETHYECKHM TPYNIHPOBKAM BIIOJHE 0GOCHOBAHO (DaKTHUECKHM MATEPHAJIOM,;
YTO MBI ¥ IOCTApaeMcsd NOKa3aTh,

Pudelickuii naarHorpaHHTOBHH KOMMNOJAEKC NpPeICTAB-

JeH N0BOJBHO KpymHEIMH MysGensckum u Bemrop--TyHIYKCKHM HHTPY3HB--
HBIMH MaCCHBAMH H HeOOJbLIMM MHTPY3HBHBIM TEJIOM, pAacCHOJOKEeHHBIM B.
BepxoBbsx p. Kokcy (Bepxuekokcyiickuit uutpysus). He HckaI04eHo, yto K.

3ITOMY 3Ke KOMIIeKcY oTHOCHTess H KuTaiyJabAbIHCKHI HHTPY3HB,

Bblgesenie ykasaHHbIX 00pa3oBaHHE B CaMOCTOATENbHBIH KOMILIEKC
OCHOBAHO Ha TOM, 4TO OHH He TONBKO HMeEIOT cneuucbﬂqecmlﬁ BCLUECTBEHHDBI
COCTA4B, HO H H3O0JHPOBAHLI BO BpeMEHH OT APYTrHX MarMaTHYECKHX 05[3330-
BAHHH PErHOHA, TIPHYEM B 3TOT IPOMEKYTOK BpeMeHH (OpPMHPOBAJHCh pas-
JIHYHBIE OCAZIOYHBIE TOJILILH,

[eosoruyeckuii BO3pacT KOMILIEKCa ONpe/lesiercs Mo aHAaJOrH{ ¢ Iia-
THOTPaHHTAMM, JOBO/IbHO IIMPOKO PA3BHTEIMH B BOCTOYHOf wactH Yarkano-

HapolHcKO# 30HBI, T1e OHH TNPOPHEIBAIOT JAopHQeHCcKuil KpHCTANTHYECKHIT

kommaexke (Kopoaes, 1967) u nepexpuiBaloTest BepxHepHdelcKumu (mop-
(¢upoBas (opmanua) H BEHICKHMH OTJOKeHHAMH. B npenenax peruoHa
miaardorpanutel bemrop-TyHaykckoro u 10:xHOH wacTH MysGenbckoro mac-
CHBOB NEPEKPHLIBAIOTCA OT/IOKEHHAMHM TIO3HErO HOKeMOpHS.

AGcoaoTHBIL Bo3pacT, olpeledeHHbIH KaJHH-aprOHOBBIM  METOLOM B
naGoparopu abeomiorioro Bospacra MIEM AH CCCP mno myckosury,
oroOpaHHOMY M3 merMaTHTOB Bemrop-TyHayKkckoro HHTpy3HBa (reoxumuuec-
kan naprus HQxuo-Kuprusckoit  skcmepumuu, M. 1. [ecs), cocrasaser
830+ 18 man. ger (Taba. 3).

HumuecpenunekapOoOHOBH rabO6poO-MOHILOHHTOB B H
KOMIAeKC (paHHerepuuHCKuii) BKmovaer 3(byszuBHbBe W HHTPY3HBHbLIE:

oGpasoBaHus, MMeIOLlHe He3HAUuTeNbHOe pPasBHTHe H clelH@HYeCKHe 0OcCo-
OeHHOCTH COCTaBa, CTPYKTYPHC-TEKTOHHYECKON MO3HIMH H 1acTHYHO Mopdo-
adorid. VIHTpy3HBHbBle Tesa npepcraBdenbl TeKeIICKHM HHTPY3HBOM (0KOJIO
10 xx?), Axcapcaiickum WTOKOM (0koJ0 | kM%), CHINIONOMOOHBIME 3aJeKa-
MH H HeOGOJBIUHMH IUTOKAMH H JafikaMH B ypouuule AypaxmaT H Mexay-
peube Kokcy— Kymocks, MmaccuoMm (okomo 2 xm?) MHTPY3MBHBEIX mopdupu-
toB B. Unmrana ¥ pacnoloXeHHbX 3jech XKe Oojlee MEJKHX NPEHMYIIecT-
BEHHO MeXIIJIaCTOBBLIX Tell.

Bxaioyaemple B 3TOT KOMIJleke 3 (y3HBHEIe 00pa30BaHHs OTMeUaloTCH
Ha Jepobepexbe pex Harkan (mexaypeube pek Masapcait u Kapaapua) u
[Tekem (ypounumta Cypxa0, Bepxosbs caeB Kanrapkymbun u HMcemait). Ciona
JKe, TO-BHIHMOMY, OTHOCATCA H 3¢ dy3uBsl Oaccefina p. CanpaJnan.

IToponbl ykazaHHOTO KOMIIeKca 06GJafaloT HEKOTOPbIMH XapakTepHbi-

MH NpH3IHAKAMH NPOH3BOAHLIX OCHOBHBIX MarMm, 4TO OTJHHACT MX OT Gonee:
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Ta6auumga 3

HanHbie onpeneneHus aGCoM0THOTO BO3pPAacTa MHTPYIHBHBIX NopoR YaTKaasCKoro paioHa Kanaui-aproHOBHIM METOA0M
Elf(,“ﬁﬁ’ Mopona, mecro paarus npobel, Xxapakrep npobu, nadopatopus Coa;{msgnue Ar 40 H2j2 Ariq-?ﬂﬁm_ }fﬁg?fgf ABTOp KOMTEKUHH
[lermaTnt naarnorpauutoB BewTop-TYHIYKCKOTO HHTDY3HBA, MYCKOBHT, 8,86+0,07%|624 +-10 830418 !M. .. Fech
HWTEM AH CCCP
159 |Cuenur, Llentp. vacts Texeuckoro Maccusa, Banosan npota Uul AH VaCCP 4,12 0,0525 307,6 |®. A Ycmanos
1099 Kpapnepsiii auoput, kpaeBas (aunua Yanma-Kommancalixoro WHTpY3HBa, 7,0 128,045 323 +8 |3. A.Opnanesuu
6uorutr UTEM AH CCCP
» | To e, panosas npota, CAUTHMC 281 +11 3
3611 |Fpasoguopur, Yarkanwckuii mutpysus (Gace. p. AkGynak), Guotur, [5,99+0,05 |138,5+2,2 316+ 10 5
HMIEM AH CCCP
P—11-9 \Tpanoanopur, Yarkansckuii unrpyaus, nep. lllabpes, sanosasmnpo6a, MIFEM3,19+0,03 | 67,2+1,4 290+ 12 -
I'pasoauopur, Mxuaucknii nurpyssz. 6uornt, CAUTUMC 304 |C. AGzanos
Buoturosuit Tonuunut, Wpucyiickuii maccus, GuOTHT 304 :
CyCHHIreHCKHi MaccHB, (IOTONHUT H3 PYJIbl 285 |B.-T. Ilerpos
Kpaesas aona Cycunrenckoro Maccusa KITII 220
5658 |Anamenant, AkGyaakckuil HHTpY3us, npasuiil Gopr Haiizacan 6uotur, MTEM(5,85 140,91 323+8 (3. A. l0aanesunu
To e, sasosasa npoGa, CAMTMMC 279+7 i
2290a |Apamesmant AKGYIaKCKOTO UHTPY3uBa, npaBuii Goprp. Tepc, Guorut, UTEMI6, 214 0,05 1140,042,0 308+9 8
3083 |Kpapueswit puoput-nopduput (mafika), Gacc, p. Caprapmon, Banosasa [0,89+0,2 19,140,6 292+20 a
npo6a UFEM
3060a |Anemesumt-nopdup (nafika), 6acc. p. Caprapjuon, Banosas npoda, MTEM  13,563+0,04 | 69,541,4 270411 .
3568 |Tpawur, Apamwanckuil HuTpysus, Jjepsii Gopt Kepumuaw, Guorut, HTEM (7,0 139,56 273+5 L
~ |To e, panosas npo6a, CAMTUMC 5,063 0,0845 | 97975 <
3272 |Ipasur (MenkosepuucTwil),  Apamanckuit uurTpysus, yp. AxOynak, [3,0 58,71 270 15 i
: 6notut, MTEM
22 5 |Tpauwr, Apamancknii unTpysns, sepxosba p. Tepe, panonas npo6a, MTEM  [3,91+0,04 |75 44+1,5 266+ 8 .
I0-1-1 |IToppuposunusiii rpanut, Caprapaoncknii uutpyaus k 103 or nep. Illa6pes, [4,154-0,04 254+9 3
_|sanosas npoGa, MTEM 76,8+1,6
3003 |T'pamur, maccus B pepxopbsix Caprapnona, sajsosas npoGa, HTEM 3,7940,04 70,8714 95810
212 |Ansckuromammii  rpamnT, CaprapmoHcKnil HHTPY3HB, Bajopas npoba, |4'gg Y= 008018 954 x
Ulul’ AH YaCCP ; : :
165 gﬁoﬁﬁ"oamﬁ rpauut, Ilentp. uacte MaiigoHTanbCKoro MaccHpa, BajoBas 1’22 8'83%32 g:ig . & Sr‘maﬂos
: npoba UTul A}}-I V3CCP s . ; S =
5 |Cepuuuroqur, YHkypraucai, pyasnas sona, Hul' AH ¥3CCP
50 |BuoTtHT U3 nema"rg'ra, Bapxpak UTul AH YaCCP g’,% g:%g? gg’g JE}] zxf‘ lr}fgff;%
v [18 He ) ’ 8,44 0,0716 | 210 :
4 |Buotutr w3 ksBapu-GdotuT-mosieBomnatosolt nopoas Kapakweis, HIuD 7.06 00657 | 230 B. M. Tlerpos

AH VY3CCP




MO3AHUX TEPIHHCKMX MarMAaTHUECKHX TOPOJ, SIBJASIOLIHXCA THOIHYHBIMH MpO-
M3BOJHBIMH KHCJIOH MAarMbl, M CAVXKAT OCHOBAHWEM JIJisi BBIJEJNEHUs 3THX
NOpoJ B CAMOCTOSITENBHBIH KOMILTeKe. Kpome TOro, paccMaTpHBaeMbie 1O-
poaBl cOMMMKEHH BO BpeMeHH, (GOpPMHPOBAJHCh B INEPHOL O NPOABJIECHHA
IIaBHOI CKJafuatocTd M objanaiorT (MHTpPY3HBHBIE (hallMu) NpeHMyllecT-
BGHHO CHJJIOBON (DOpPMO# 3ajeraHusi, He XapakTepHO# s Gojee MO3JAHHX
HHTPY3HH.

Bee 370, a Takyke HEKOTOphle ApyrHe crelupuueckue ocobenHocTn (10-
BOJILHO LIHPOKOE pasBuUTHE TpoleccoB Auddepeniuuanun 1 cnaboe — KoHTa-
MHHALKH, OEIHOCTh JKHAbHBIMH AH(QepeHnHaTaMi i X CBOeoOpasHbIi coc-
TAB M Ap.) NMO3BOJAIOT CYHTATh OObEAHHEHHE YKa3aHHBIX ‘MOPOJA B OAHY
TPyNNy M BGUIENEHHE B CAMOCTOATENbHbIH KOMIJIEKC JOCTATOYHO 0BOCHO-
BAHHDBIM.

CpenHe-BepXHeKapGOHOBHH rpaHOAHOpHUT-aLaMel-
AUTOBH I KoMIaexc (cpennerepuuuckuit) ciaraer Gosee 60% Beex
mMarmatHyeckux obpasoBanuil pernona. [IpeacTaBieH MoYTH HCKITIOYHTEIBHO
MHTPY3HUBHBIMH IIOPOJIaMH TPAHHTOHJHOTO COCTABa, C/IATAIIUHMH KPYMHBIE
Miorodasubie MaccHBB GaTOJNHTOBOrO THna W Gojee MeJKHe CaTe/JIHTHL
A py3uBsl PA3BUTH UPE3BBIYAHHO C1a00.

B cocraB komimiekca 0ObeIHHEHBI TOPOMABI, 00pasyioliue psji, 3aKOHO-
MEepHO H3MEHSIOUIMACS OT JQHOPHTOB Yepe3 TPAHOAHOPHTHI, aZaMENJIHTHL 10
HOPMAaJIbHLIX H, BO3MOXKHO, JIEHKOKPATOBBIX TPAHHTOB.

KpynHble MHTPY3HBHLIE MacCHBBI YacTO CJOMKEHBH TMOPOJAMH pPasHOro
cocrasa. Ilpu 3ToM MeXAYy NOpogaMu HaBIIOAAIOTCH KaK MOCTENeHHble Tepe-
XOAbl, TAK H Peskue KoHTakKTHl. [lepBoe cBszano OOHIYHO ¢ HaJM4yHeM THO-
PHIHBIX, 3HIOKOHTAKTOBLIX pAasHOCTel, BTOPOE — C MPOSIBJICHHEM  OTHENb-
HbIX a3 MarMaTHUCCKOH [JefATeabHOCTH.

BospacTHasi TOCAEA0BATENbHOCTh MHTPYSHBHBIX (JOPMALHH COOTBETCT-
ByeT yOBIBAHHIO OCHOBHOCTH MOPOA (B HACTOsIee BPeMsi He M3BECTHHl (ak-
ThI €€ HAPYIICHUA).

B. B. Ko3bipeB H HeKOTOpHIe APYrHe HCCAEAOBATENH CYHTAKOT, YTO B
H0r0-BOCTOYHOM yacth MafilanTanbckoro MaccHBa TPAHOAHOPHTHL H MOPQH-
POBHAHBIE aJaMEJJHTEl B BO3PACTHOM OTHOLIEHHH PaszoOuieHbl BHEApEHHEeM
JIEHKOKPATOBBIX TpanuToB. MMemmivecss B HalleM pACHOps:KEHMH MaTepHa-
JIbl He TOATBEPIKAAI0T 3TOT0. Bosblle TOro, OHH CKOpee CBHACTENBCTBYIOT O
NPOpPLIBAHNH ALaMeJIJINTOR TPAHHTAMH.

Ha npaBom cknone bBemrtopcas, rie HaGaiofaeTcss B3aHMOOTHOIIEHHE
MeXKy NOpPOAaMH, aJlaMe/UIHTHl OTJHYAIOTCH CePOBATO-3€/J€HBIM IIBETOM,
IIPUCYTCTBHEM KPYMHBIX BhIIeJeHHH KaJHIIMaTa ¥ 3HAYHTeJNbHBIM KOJHYecT-
BOoM OHOTHTA. I'paHUTLI cpegHe-paBHOMEPHO3EPHHCThHIC, PO30BATLIE,

KoHTakT MeXAy agaMeqJHTaMH H TPaHHTaMH He OueHbL pe3Kuil, H Ha
OTAENBHBIX YYacTKaX TpaHHIA MeXKJAy INOpoJaMH CThHpaeTcs. 30Ha 3akaja
ortcyTcTByeT. B amamenauTax BROJb KOHTAKTa cKamauBaercs Ouorur. Ha
OJHOM H3 YYACTKOB KOHTaKTa Habgawojaercd cpe3aHHe IPAHHTOM, XOTS H He
YeTKO BBIPAXKeHHOe, KPYMHOTO KPHCTa/Ala KaJHIINATa, NPHHALIekKallero
agaMesJinTy. YKa3aHHble (PaKkThl MO3BOJIAIOT CYUHTATD, YTO I'PAHHTH! ABJISIOTCS
$oJiee TO3ZHUMH IO OTHOLUEHHIO K agaMeannram obpaszoaunusaMu. OnHako,
THNHYHO MHTPY3HBHBIA KOHTAKT 3/ech He Habmonaercs. Ilo-BHIHMOMY,
BO3HHKHOBEHHE 3THX NOPOJ ouYeHb COJHMKEHO BO BpPEMeHH.

ITo oTHOllIeHHIO K TJIABHOH (ase CKIal4aTOCTH HUTPY3HBHEIE 06pasoBa-
HHS JIAHHOTO KOMIIJIEKCA SBJASIOTCHA COCKJIAM4aTBIMH,

HMmMeromuecs, XoTss ¥ B HeGOJAbIIOM KOJHYECTBe, JaHHBIE 110 abCoI0THO-
My BO3pacTy NOpoJ KOMIJIeKCca CBHIETENbCTBYIOT O I'e0JIOTHUYECKH OTHOCH-
TeJbHO HeOOJbIIOM MHTepBaje HX (GOpMHPOBaHHS.
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[Topoasl KoMIJIeKca CONPOBOMAAIOTCH CBOMMH JMaHKOBHIMH 0Gpa3soBa-
HHAMH, 4aCTO HMEILHMH o0liHe crelHdHuYecKkHe 0COO@HHOCTH ¢ HHTPY3HBa-
MH, C KOTOPBIMH OHH aCCOLLHHPYIOT.

Or nepMcKOro rpaHHTOHJIHOIO KOMIJIEKCA CpelHe-BepXHeKapOOoHOBBII
OTAeNseTcsl BHeApeHHeM IuyTodHueckux (no X. M. AGayanaesy) maek. 3To
veraHosaeno 3. A. IOpaneBuyeM npu NpoBeLeHHH TeOJOTHYECKOH CBEeMKH.
On 3aduxcupoBaa cpesaHHe JaHKOBOro Nnosica, B COCTAB KOTOPOTO BXOIAT
JafK{H pasIMYHOTO COCTaBa, B TOM YHCJE CJ0XHble, aJACKHTOHIHLIMH rpa-
HHTAMH apalllaHCKOro MaccuBa.

Taxum o6pasoM, ocHOBaHHEM [UISl BLIZIeJEHHSI cpexHe-BepXHekapOoHO-
BOTO KOMIIJIEKCA CJYKAT: a) HENpPepLIBHOCTb PfAfa C MOCTENEeHHO yMeHbIla-
outeics OCHOBHOCTBIO TOPOJ; 6) NPHYPOUEHHOCTb 00pa30BaHHS BCEX NMOPOJ
K OJHOMY T@KTOHHUYECKOMY NepuoJy — (hase rJIABHOH CKJIAA4YaTOCTH; B) cpas-
HHTEJbHO KOPOTKHMH BO3DACTHOH IHANasoH; [I) OTTPAHHYEHHE KOMILJIeKca
NpOABJEHHAMH MarMbl OCHOBHOTO COCTaBa.

Bepxnexkap6oHOBHH (?) —HHKHENEPMCKHI KOMIJEKC
HMeJOYHB X 0aA3aJAbTOH/LOB PA3BUT TJAaBHbBIM 00pa3oM 3a npejena-
mu ¥Yaoekucrana B HOwnom Kasaxcranme. Komniexc BK/JIIO4aeT HHTPY3HB-
HBle Lea0YyHble 6asanbTonabl maccuBoB Mpucy n Kaunabl u 3¢ ¢ysuse npa-
BobGepexbst p. Jlay6aba u Gaccefina p. Bagam (MBl 3TOT KOMNJeKkc He u3y-
yanu). [To nanusim K. A. A6apaxmanoBa u B. I1. Komnauefinesa, B ero co-
CTaBe BBIAGASIOTCSA JBe (hOpPMallHH: H3BECTKOBO-LUEJOUHbIX 6a3aJbTOB M Ka-
JIHeBbIX 6a3aabTOHI0B H rabbponI0B.

[Topoabl KoMIJIEKca pacroJsiaraloTcs B 1oJoce B 00IieM CcyGUIHPOTHOrO
NpOCTHpaHudA, Mpoxoaslled npuMepHo no creiky Cesepo-Harkauabckoil n Ka-
paTtayckoii obmacTed, H NPHYpPOUYEHB K TaK HasbiBaeMod Maligantanabckon
30He cyOIIHPOTHBEIX pasnomoB. Ilpu 3ToM, MO MHEHHIO YKazaHHBIX aBTOpPOB,
VUACTKH HHTEHCUBHOTO IIPOSIBJIEHHS BYJKAHH3Ma — «BYJKaHHYECKHC Y3J1bi»—
NPHYPOUYEHEl K IlepeceyeHHsIM 30HBI NONepeyHbIMH CyOMepHAHOHAJIBHLIMH
pasIoMaMHm. '

CaMocToATeIbHOCTh KOMILIEKCa ONpefensieTcsl HX clelH(HIecKHM coc-
TaBOM H BO3pacTHBRIM MoJoxKeHueM. Bospact mopoa KoMmiexca, Mo JaHHBIM
onpejenenns abcouorHoro Bodpacra (10 onpenenennit), 278 mun. ser. Op-
#AKO cJeJlyeT OTMeTHThb, uTo paHee Aa MpucyHCKHX NIOHKMHHTOB Oblia Mo-
aydena uudpa 340 mae ger.

[TepmMckun (nepMo-TpHacoBHi) rpaHHUT-aJdsICKHTO-
BEHH KOMNOJAeKe (Mo3aHerepuMHCKHI) 0OBeAHHAET MNOPOJbI KHCJAOrO H
yAbTPAaKHCJIOrO cocTaBa, obpasylollde Hapsay ¢ KPYMHBIMH MacCHBaMHU
(MaiipauransckuM, AnmacaiickuM, ApawmanckuMm, Koiseintopekum, Tyma-
myickuM) HeGosibluMe ITOKOoGpa3uele HHTPy3uBb  (CaprapiaoHCKHii,
Bapkpakckuii u jap.)!. PacnpocTpanensl nopojbl KOMMJIEKca J0CTATOYHO
IIHPOKO, 3aHHMasi Ha COBPEMEHHOM 3DO3HOHHOM cpese okoso 30% nJomia-
JIM, 3aHATOH MarMaTHYeCKHMMH 06pa30BaHHSIMH.

IToponsl KoMIIeKca MPeACTABNEHEl OYTH HCKJIOUHTENLHO HHTPY3HBHOH
¢auumeit, n auwb B KaccaHe M3BeCTHHl NPOSIBJICHHST NMePMCKHX 3((Y3HBOB.
Onnako cMellaHHBIH COCTaB, 4acTo ¢ NpeobaagaHHeM OCHOBHBIX MOPOJA MpH
HCKJIIOUHTEJIbHOM DA3BHTHH B HHTPY3HBHOH (halluM KHCJABIX W YJIbTPAKHCIBIX
nopoj He Mo3BoJsgeT O0ObEeAHHHTb HX B elHHbIH KoMmnuaekc. Ilo-Buaumomy,
3TH 3((y3HBB NPHHAAJNEKAT K HHMKHEIEDPMCKOMY KOMILJIEKCY, AOBOJIBLHO
LIHPOKO pa3BHTOMY B coceaHelt KypamuHnckoil noasone.

OcHoBanueM [AJs BbIAENEHHS YKa3aHHBIX NOPOJ B CAMOCTOATENbHBII
KOMIIVIEKC TIOCJAYXKHJIO OTTpaHHYEHHE OT Npeiblayllero KoMiJjekca CepHH

! He uckMoueHo, uTO TakHe HHTPY3MBH, kKak CaprapuoHckuii, Bapkpakckuit u no-
JOGHBIE MM, MOrYT OHITh BBIIEJEHBl B CaMOCTOSITE/bHBIH KOMIJIEKC.
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pasnHYHBIX, B TOM YHCJ/e W OCHOBHBIX, AaeK. JTO Haubojee YeTKO YCTaHOB-
JeHo st Apauranckoro MaccHBa. B Ipyrux Mecrax HenocpeicTBeHHOe cpe-
3aHHe Jaek MaccHBaMH He HabOuawogaercsi. OIHAKO HU B OJHOM MACCHBE
HeT [aeK IPDAHOJHODHT- H TPaHHUT-NOPHHPOB, UTO CBHIETENLCTBYET O Ta-
KHX JKe B3auMooTHoweHHAX. Bce noponwl, ob6benuHsieMble B JaHHBIH KOM-
MJIeKC, HMEIOT CXOJIHble neTporpaduyeckue H NeTPOXUMHUECKHE OCOGEeHHO-
CTH M, B OTJIHYHE OT TOpPOJ| CpelHe-BepXHeKapBOHOBOTO KOMMJeKcd, /s
HHX He XapaKTepHbl Ipouecchl KOHTaMHHauuu. OTIHYAET KOMIJIEKC H cre-
LHhHUecKass METaNJ0reHHYecKas CelHaan3alus.

Takum ofpasoM, NpHBeleHHble JlaHHBIE CBH/IETENLCTBYIOT O TOM, YTO
BHII€/eHMe BHILIENEepPEeUHC/AeHHBIX MarMaTHYeCcKHX KOMIJEKCOB B COOTBET-
CTBHM C NPHHATOH TepMHHOJOTHeH AocTaTouHo ofocHoBaHo. K coxxasenuio,
Mbl He pacnoJjaraeM [A0OCT4TOUHBLIM KOJHUECTBOM MaTepHaja Mo KaKIoMy
MACCHBY, H [I03TOMY HEKOTOpPble U3 HMX BKJIOYEHbl B KOHKPETHBI KOMIIEKE
VCJIOBHO, Ha OCHOBAHHM 00LUX cooOpaKeHui.

Pudelickuii NIarHorpaHHTOBLIH KOMIJIEKC

[Moponbl, OTHOCHMBIE K TaHHOMY KOMILIEKCY, ClaraloT Pl HHTPY3HB-
HBIX MAacCHBOB, pacrosaralouuxcs B cpeianeil yactH YaTkanbcKoil noaso-
Hol. D10 My3sGensckuit (no I'. M. Makapriuery), Bemrtop-TyHaykexnit mac-
CHBbl H HeOoJibllioe WHTPY3HBHOE Teso B BepxoBbsix p. Kokey. O6uine
MaciiTaGBel pasBUTHS MOPOL KOMIJIeKca cpaBHHTeNbHO HeGoabiume. Ha cos
BPEMEHHOM 3DO3HOHHOM Cpe3e OHH 3aHHMaloT mjoiiaab nopsiaka 300 xm?,
470 cocTaBasieT okoso 10% oT maowlanu pa3BHTHS BCeX HHTPY3HBHEBIX MOPOST
perxoHa.

YKasauHple HHTPY3HBHble Teja 00Pa3yioT NPePHIBHCTYIO LEMOYKY ce-
Bepo-3anafHoro HanpasJeHdst. CaMH MacCHBLI B NJaHe TakimKe HMEIOT
CHJbHO BBITSHYTYIO B TOM e Hanpasjenun dopMy. Bce onu npuypouens
K APy AHTHKJHHAJbHOH CKJIaJKH, XOpOWIOo (HKCUPYIOLULEHCS B HIUKHENa-
JIEO30HCKHX MecuaHo-ClaHIeBhIX OTI0KEeHHUSIX.

OnuceiBaeMble MaccHUBBI CJO0XKHBIE H COCTOAT W3 Pa3jiHYHBIX Pa3HOBO3-
PAaCTHBIX MOPOJ, OTHOCALIMXCA K PasHbIM KOMILIeKcaM. 3HauyHTeJNbHOe pas-
BuTHe Gosiee MOJIOALIE TOPO/ILI HMEOT B CeBEPHOM KOHTakTe Demrtopcko-
ro MaccHBa. 31echb HA OTAENBHBIX YYacTKax JIOBOJLHO MHOTOYHCIEHHBIE
WTOKOOOpasHble Tela KBapLUEeBbIX IHOPHTOB H TPAHOAMOPHTOB CEKYT Kak
ocajlo4YHble MOPoJibl TePIHHCKOT0 BO3PACTa, TAK H IMJIATHOTPAHUTHI, CO3/1aBas
BreYaTt/eHHe HHTPY3MBHOTO KOHTAaKTa, B CBf3H C 4eM JOJTOe BpPeMs BO3-
pacT BCero MaccHBa CYMTAJCH TePLUHHCKHM,

CooxHOe cTpoeHHe HMeeT, BHAMMO, W Tyuaykckuit wmaccus. Tax,
JI. 3. Tlaneit u E. M. A6paMoB, OnHCbIBasi PYAONPOSABJIEHHS, Pa3BHTHIE B
Gaccefine pek Kokcy n TyHAyK, oTMeualoT pa3BHTHE CKADHOB Ha KOHTaKTe
H3BECTHAKOB C I'PAHO/IMOPHTAMH M rpanutamu. BepositHo, sto, Kak B Bell-
TOPCKOM MaccuBe, HeOOJblIHE HHTPY3HBHLle Tena Gojiee MOJOJOrO TrepiiiH-
CKOTO KOMIIJIeKca.

HesicupiMu ocTaloTess MaciitaGel pa3BUTHS 10NAaJe030HCKHX IJIATHOTPa-
nutoB B Myabenbckom maccure. Ha kapre 1935—1936 rr., cocrasiedHoid
A. O. Kaiizepom u ap., B BepXxoBbaX p. HakMak yKazaHo JBa HeGOJBIINX
BbiXoza naarnorpanuToB. Ha Gosee 1O3IHHX TeONOTHYECKHX KapTrax
BHIXOJOB MJjarvorpauutoB BooGue uer. Ha cxeme I'. M. Makapbiuesa
(1964) Bcsa ueHTpasabHas uYacTb oceBoH HHTpy3uu Tanacckoro Ana-
Tay OTHeceHa K MHTPY3HAM J0OKeMOpPHICKOro BO3pacTa, a COCTOHUT OHA
H3 TNJarHorpaHUTOB H KBaplerHX aHopHTOB. [lpencramienne o Takom
UIHPOKOM PAa3BHTHHM B 3TOM paHOHe J0NaJie030HCKHX HHTPY3HBHBIX MOPOI,

TO-BHAHMOMY, He coBceM BepHO. CKopee BCero J0Majie030iiCKHe TMOPOIibi
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06pasyioT He6GOMbLUIOH MaccHB (MAM PAA MACCHBOB), PacloJIOMKEHHbIH B
BepxoBbsaX Oacceiina p. Hakmax. B 3T0# CcBA3H HHTEpeCHbl BBICKA3bIBAHINfA
B. A. HukonaeBa, KoTopblii ellle B Hauaje TPHALATHIX IOJOB OTMedYaJ, 4TC
IpeBHHE TPaHUTHl (MJarHorpaHuTel) 06pasyloT KPyNHbE BKIIOYEHHS B
fosee MOJIOALIX HHTPY3HBHBEIX mopoiax. Ecau npejpcrasjeHne O MeHee LIH-
POKOM Da3sBHTHH [0IaJeo030icKHX nopoia B npeiaenax MysGenbckoro Mac-
CHBA BepHO, TO ¥ UM(pb MacwTaba pasBHUTHS NOPOJ KOMIJIEKCA COOTBET-
CTBEHHO HECKOJIBKO COKPAaTATCH. :

Bospactioe noaoxeHHe naarHorpaHutoB MysbeabcKoro MaccHsa
BMOJHE ONpedeNeHHO YCTAHABJMBAETCS Ha I[PAaBOM  CKJIOHe BepXOBHH
p. YUakmaxk, rae euwe A. O. Kaiisep u ap. oTMeuasnu nepekpbiBanie mnjiaruo-
rpannToR KoHrsoMepartamu. K zamany B paiione KapasHrpbika B aHauo-
FHYHBIX OTJIOMKEHHAX, 3ajleraiollnX Ha IJardorpaHuTax, Haijenot (AGLyJ-
naes P.) rpanToiuThl HUAKHETO OP/JLOBHKA.

ITopo/ibl, HEMOCPENCTBEHHO 3aJjeralolllie Ha RJIArdHorpaHHTax, COCTO-
ST M3 MeJKo pas3apol/eHHOro MJarHOrpaHHTa, BKJAIOUAIOUIEro CPaBHHTE/b:
HO OKATaHHble MeJKHe W pe/lkHe raJbKH H3 TOTO Xe MarepHana; BCTpeda-
I0TCA TaJbKH NErMaTHTOB.

Ha snesom ckioHe p. Uakmak, B MecTe ee H3ru0a, MNJaardorpaHuTH
npopsiBaloTest rpaHogHoputamu  Tanacckoro MaccuBa. ['paHOAHOPHTEL B
konTakre oGpa3syioT l0—I15-caHTHMETPOBYIO 30HY MEJIKO3epHHCTOrO AHO-
puTa, MOCTENEHHO NePeXosIlero B 'PaHoJHOPHT.

GemTtop-TynayKckHii MaccHB, PAaCNONOMKeHHbIH B IEeHTPaNbHOH  Ya-
ctu Ilckemckoro xpefTa, BBITSHYT B CEBEPO-BOCTOYHOM HAMpaBJIeHUH Ha
38 xa nipu mHpHHE A0 8 KM.

Maccus cocTouT H3 aByX BeIXoJoB (Bemtopekuit u  Tynaykckuii),
pa3o0LIeHHLIX B paiioHe BepXOBbeB p. KapasfiHrpeik y3Koil NoJocoil HHiK-
He-Cpe1Hena eo30iiCKUX OTI0MKEHHI.

Tpancrpeccusnoe nepekpbiTHe nmiarHorpaHuToB TyHAYKCKOiHl wacTu Mac-
CHBA KOHIJIOMEpATAMH HHMKHEro Tane030sl, CBHUIETEJLCTBYIOUEE O HX
Jlonagneo3oiickom Bo3pacte, Bhneprie oOHapyxeno M. M. lopoHKHHBIM.
I10 e ycraHosaeHo u ans Bemrtopckoit uactH. Takue dakTel monTsep-
auaKck HaGniofeHuaMu npyrux reosoros (E, M. 3y6uora, I M. Makaph-
yepa, P. Adaynnaesa, B. B. KoabipeBa u /p.), H B HacToslllee BpeMsi HX
JIOCTOBEPHOCTh He BbI3BIBAET COMHEHHS.

Konraomepatsl, nepexpoiBaioliie nopoast Bemrop-Tynaykckoro mac-
cuBa, MHorumu HccaeposarensiMmu (M. M. doponkuueiM, I'. M. Maxkapsl-
yesbim, E. M. 3youormm, P. A6nyaaaesnim, JI. M. Tnefizepom) oTHOCHTCS
K KeMOpHI0 MaHM no3gHeMy jgoxkemGpuio. CieqoBaTenbHO, MJIarHOTPAHUTHL
MacCcHBa HMMEIOT J0Naje030HCKHIi BO3pAacT, YTO NOATBEPKIAETCH AaHHBIMH
aGcoaotnoro Bozpacrta — 830+ 18 man. getr (raba. 3).

[Tpu nerporpadpuueckom usyuenuu Dbemrop-TyHayKckoro Maccupa
yAaa0ch BBIENHTb JIBe PA3HOBHAHOCTH IMOPOA: MJIATHOTPAHHTHL M MHKpO-
KJIUHOBLIE JieHKOKpartosble rpaHuTbl. OHU HMeIOT Kak oO0llue MNpH3HAKH
(uacToe mpeoOsajaHHe NJAAaTHOK/IA3a HaX KaJaHIINATOM, HaJTHYHE MYCKO-
BMTA, XapakTep NBOHHMKOBAHHMS IJ1arHoKJaza, OCOOEHHOCTH CTPYKTYDEHI
M T. 1.), TaKk u OTaHuns. Tak, B IIarMOrpaHuTax KaJHIINAT INPeICTABJIEH
OPTOK/1a30M, B JeHKOKPATOBbIX I'PaHHTaX — MHKPOKJIHHOM € XOpOILIO BhIpa-
JKEHHOH MHEPOK/JIHHOBOH peleTKOH.

BospacTnble B3aHMOOTHOILIEHHS YKasaHHBIX pas3HOBHIHOCTell B jocra-
TOUHOIl cTeneHu He BhisicHeHbl. Onmako B 1962 r. B. M. Ilerpos B mnpa-
BoM Oopty IOanwpicas naGaioman HHTPY3HBHBIH KOHTAKT M TpPOpbIBaHHE
MJarnorpaHuToB (Ha3sBaHHBIX MM ajxaMesauTamu) rpanuramu. Ecaum 3TH
navHele noAaTBepastes, To Demrop-TyHaykckuit HHTPY3MB OKayKeTcs MHO-
roda3HbIM.
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OueHs CXOMHHEIMH B TeTporpaduueckoM OTHOMIEHHH NOPOAAMM CJO-
#en Heboabion (5X0,56—0,8 xu) Kuraiy bJBIHCKHA HHTPY3HB, pacmoJio-
KEHHBIH B GaccefiHe ognoHMennoit peuxu. OQHAKO €ro BO3PACTHOE MOJO-
HeHue (MpopuiBaer MpoTeposoiickde (?) cJaHubl) He MO3BOJAET GE30roBO-
POYHO BKJIIOYATh €ro B AdaHHBIH xoMmmaekc. Eime Mexsuie ocHOBaHHH OTHO-
CHTb €ro K KaKOoMY-JHGO JIPYyroMy M3 BbiJleJIeHHBIX KOMILIEKCOB.

Paccmarpupasi nerporpadmuyeckuii cocTas MOPOJ BCEro ' KOMIJIEKCa,
MOXHO CclesNaTb BBIBOJ, YTO cpellM HHX Mpeobnajaior cpeiHesepHHCThIE
JABYC/IOAsIHbIE NJIATHOTPAHHTHL. HecKosbKo MeHblle Pa3BHTEHL HX 1OPGHpPO-
BU/IHBIE PAa3HOCTH, CBsi3aHHble B3auMonepexoxamu. [lopdupoBuanble pas-
HOCTH THATOTEIOT K ANHKAJAbHBIM YacTsM MAacCHBOB Ha ydYacTKax IOJOroi
KpPOBJIH; B 3H/JOKOHTAKTaX MaccHBa ¢ KPYThIM NaJeHHeM KOHTAKTa OHH
00blYHO He OTMeYaioTcd. J[OBOMBEHO WIHPOKO Pa3BHTHL M JIEHKOKPAaTOBHE
MHKDOK/IHHOBBIE TPAHHTBI, HMelollHe, [0-BHAHMOMY, HHTPY3HBHBIE B3aHMO-
OTHOLIEHHSI.

Tabauma 4

XHMHUECKHI COCTAB MOPOJ, MACCHBOB IIATHOTPAHHTOB, Bec. Y

SaeMeHT I 11 1 v Cpenn ee
Si 33,6 32.7 33,8 32,0 33,1
Al 9,0 8,2 5.9 9,4 8,3
Fe 1.1 1.5 1, 1,6 1,4
Mg 0,2 0,3 0,2 1,2 0,3
Ca 1,5 1.8 1.2 1,4 1,3
Na+K 5,3 6,5 6,1 5,2 6.2
n 51,0 52,0 51,0 52,0 51,6

1 — Bepxuexokcyiickuit untpysus (I anan. —649);

I1 — Bemropcknil uuTpysus (cpensee 3 9 anan — 556—564);
Il — Tynaykckudt MATpysup (cpeinee u3 9 aman. — 565—573);
VI — Yakmakckuil uutpysus (I anans. — 585)

Tunuuublil ABYC/IOASHOH IJ1arHOrPAHUT MpeAcTaBgasier coboil CcBeTJo-
cepylo, cpenHesepHucTylo nopoay. [lnarnoknas Bcerfga mnpeoGaamer HaZ
KagumnatoM. MHHepaJOTHYECKHH COCTAaB XAPaKTepH3YeTCA CJeAylolHMHE
JAHHBIMH: [Jaardokaas (anabOuT—oaurokaas) —48—509%, xaaumnar —
16—18, xBapu — 28—30, 6uotut — 2—3, MyckoBuT 0koa0o — 1%. B nop-
(HPOBLIX pa3HOCTSIX H JeHKOKPAaTOBLIX T'PAHHTAX JOBOJLHO pe3KO YBeJH-
yuBaercsl cojepxanne xaguwmnara (mo 30—32%) 3a cuer ymeHbIIEHHS B
OCHOBHOM mJaruoknaaza (no 42—43%) u keapua (mo 20—219%).

AKueccopHble MHHEpanbl IPeNCTaBJEeHbl MaTHeTHTOM, anaTHTOM H
nupkonoM. OGlree KoJH4ecTBO HX BeChMa He3HAUHTEJIbHO.

B nopohupoBHAHBIX Pa3HOCTAX KOJMYECTBO aKIleCCOPHBIX MHHEpPaJOB
pe3Ko MoBbillaercs, NPHYEM BeJyiiee 3HayeHHe npHoOperaeT cdeH, MOHB-
JsieTCA  OPTHT.

CTpyKTypa mopombl B OCHOBHOM TrunuanoMopduosepHHcTas.

Hafixopasg ceHTa KOMIUIeKca NpPeAcTaBieHa MOBONLHO MHOTOUHCHIEH-
HEIMH faiikaMu AHa6aszoB, Aua0azoBbix MOPMUPHTOB M MaJOMOUIHBIMH
(mepBBle MeCATKH CAHTUMETpPa) NAaHKaMH ANJHTOBHAHBIX TPAHUTOB, AILIH-
TOB M MEerMaTHTOB.
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Jlis meTpoXHMHueckofi! XapaKTePHCTHKH —TOPOA  JI0NMase030HCKOrG
NAarHOrpaHUTOBOTO KOMIIEKca MBI pacnonaraeM 20 XHMUYECKHMH aHa-
ausamu. OmHH W3 HEX XapakTepusyeT mnopoibl YakMaxcKOro Maccusa,
oand — KuTalyAbABHCKOTO, a ocTallbHble — Bemrtop-TyHAYKCKOTO,

XuMHUeCKHIl cocTaB TNOpPON KOMIUIEKCa B OCHOBHOM MOCTOSHHBIH
(ra6a. 4). Tak, KpemHHs B NOPOAaX COMEPKHTCH 32—34Y% (B cpenHeM
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Puc, 9. DneMenrtapHas neTpoXHMHUYECKasl jHarpamma TOpoOx pHdeidckoro maaruorpa-
HUTHOTO KOMIIIEKCa:
J—ansckut; 1/—ks. mopdup; 14—rpanut; 2/—rpAHoRHOPHT; SO—MIEN0THON CHEHHT; 3]—KB. JHODHT; 38—

TPAXHT; 39— CHEHHT; 44— AHOPHT; 53 —MOHILOHHT; 60—KB, rabopo: 69—I11e109H0-3eMeNLRETR ABTHTOBLIN CHe~
HUT; 94—rabbpo.

33,1%), amomuuus —7—9% (B cpenuem 8,3%). To e MOWKHO CKa3aTb
0 Kedese M MarHmH. Heckonbko Go/ibliie OTHOCHTeNbHBle KosleGaHHA B
COMlepKaHUM KAmblMg M CyMMBI Iienodeii — HaTpus u Kamus. Colepikanue
KaJbllHsi B Pas3JHunbix npobax uamensiercs or 0,1 no 2,1%, a cymma me-
noueit — ot 4,5 no 7,2% nupu cpennem 6,2%. Hatpuit B  GOJBUIHHCTBE
c/yyaeB He3dHAaUHTENbHO Mpeobiajaer Haj KajpeM; rapameTp «n» H3MeHsd-
ercst or 43 go 58, cocTaBass B cpenHeM 51,6, T.e. B ycpeaHeHHoi mpode
HaTpHil M KaJqHil coflepikaTcsi IOYTH B PaBHBIX KOJHUECTBAX.

I 3nece M nanee IIET]JOXHMHQ’&CKHFI aHaJAH3 TIPOH3BOJMTCA IyTEM IepecyeTa XHMHUE-
CKHX A4HaJH30B Ha COJIepXKaHuWe 3JIEMEHTOB H MNOCTPOeHHdA HIECTHKOMIOHEHTHBIX 3J7EMEH-

TAPHEIX NETPOXHMHUECKHX AMarpaMM. Meroa NoCTpOeHMA TakHX AHATPaMM MNpelokKeH
5. C. BHCLbHEBCKHM.
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Ha punarpamme (pHc. 9) durypaTuBHble TOUKH MOYTH BCeX Npol pac-
MoJaraloTcs B OCHOBHOM B MOJie CPe/Hero THIA rPAaHHTA U MeHblle KBap-
desoro nopgupa, npryem OOJBUIMHCTBO Npol NpaBee JIHHHH H3MeHYHBO-
CTH CPeJHHMX THIOB MOPOJ HOPMAJbHOrO Psifa, YTO YKa3biBaeT HA HeCKOJb-
KO NOBBHILIEHHOE COepKaHHe CyMMBI HIe/104eil.

Huzkue-cpegHekap60HOBBIA
rab0opo-MOHIOHUTOBbIA KOMILIEKC.

Tlopoasl, o6beannseMbie B 3TOT KOMILIEKE, OTAHYAIOTCH JOBOJBHO 3Ha-
UHTENbHBIM pa3HooOpasueM M KpaiiHe He3HAUHTeJIbHBIMH, MacmTabamMu pas-
suTHA. CyMMapHas MJIOULAAL BBIXOIOB HX exnsa npulmxkaercs ¥ 1% mio-
11a/4, 3aHATOI HHTPY3HBHBIME OPO/JaMH BOOOILE.

HeckonbKo YCJIOBHO NOPOALI KOMILIEKCa MOXKHO pasfeldTb Ha 2 Tpym-
nbi: 3¢pdysuable H cyOsddysuBHbIE 06pa30BaHHs (HHTPY3HBHLIE aHAJIOIH
BH3e-HAMIODCKUX 3(Q({y3uBor) u HeOoJbllHe HHTPY3HH MOBBLIIIEHHOH OC-
HOBHOCTH M ILEJOYHOCTH € BechbMa CBOeo0Opa3sHBIMH 0COOEHHOCTSIMH MOp-
(oJorHi U CTPOCHHSA.

K neproii rpynne oTHOCsITCA Tak Ha3blBaeMble «HHTPY3HBHBE TIOP(H-
PHTHI», pas3BHTHe B palone Boabmoro Yumrana, u HeOObIIOH MOLIHOCTH
sgdysupnbie 06pazoBauus, yyacTBylolie B CTPOeHUH KapOOoHATHO-BYIKA-
HOTGHHBIX CBHT BH3e, Hamiopa M O4IKHPCKOro sipyca CpefaHero KapOoHa.

Bropas rpynma BrJOyaeT HeboJbIIHEe HHTPY3HH  IPEHMYLIECTBEHHO
MOHIIOHHT-CHEHHTOBOTO COCTABA. DTO psJi CHII0NOA00HBIX 3anexeil B Hik-
HeuaTKaJbCKOM paiioHe («aypaxmartckuil» xommiexke E. M. Tosnosuna),
Texewcknit HHTPy3uB B Gacceiine p. Ojiraunr, Akcapcalickuii B MemKIy-
peube Koxcy-Tlckem, lapkpakckuii B Gacceiine p. Kaccan u, BO3MOMKHO,
AKrauickuii.

[lepByio rpynny MOKHO, LO-BHAMMOMY, OOBEIHHHTL B OAHH cyG3ddy-
3MBHBIH anuanbbili KOMIIEKS, BTOPYIO — B HHTDPY3UBHBI.

Cy6addy3uBHblii haunanphblii Komnaekc, Kommieke npencrasiaen ad-
¢ysusHEIMY JHa0a3aMH, nopdHPHTAMH H HX HHTPY3UBHBEIMH aHaloTaMH.
SddysuBHEle 00pasoBaHHs pAa3BUTHL Ha JeBoOepekbaX pek YaTtkan H
Ilckem. Ilpuypodensl OHH K sapaM CHHK/IHHAJBLHLIX CKJaxok — Masapckoii
(neBobepekbe p. Harkama, mexaypedbe Masapcas u Kapaapuu) u neGonb-
IWHX cKJafok B ypouHile Cypxa6 M BepxoBbiXx caeB Kanrapkymsim H
Hcnait (nepodepeixkbe p. llckem). Bospact a¢@y3uBHbXx 06pa3oBaHHil
yCTaHaBJIHBAeTCsl BecbMa TOYHO IO HcKomaeMod cayHe, coGpaHHOH M3
nepecaanBaloluxcs ¢ HMMH OCALOUHLIX TIOPOA, H ONpeeaseTcsa B Npenenax
BepPXHEro Bu3e — OalIKHPCKOro fpyca.

B nesoGepembe HUatkana sdpdysususie o0pazoBauusi, npeacTapieHuble
nnabaszamu, nopbupuTamMu u uX Typamy, NpHYPOUYEHBI K BepXHeH uacTH
paspesa BH3€HCKHX OTJIOXKeHHi, MaJOMOLIHB M HIrPaiOT B paspese pE3KO
MOIUHHEHHYIO poJib. Buaelickue 3(p(y3uBb YCTAHOBJEHH TOJBKO B 3TOM
paiione, cepepuee, B OacceiiHe p. IlckeM, oun He Bcrpeuatorcsl. D dy3HBH
HAMIODCKOTO BO3pacTa PAa3BHTEL B 000HX pafoHax, a cpelHekapOOHOBOIO —
ToNbKO Ha JeBoOepekbe p. Ilckem. Ilpm 3TOM HX MOIIHOCTH H poJb B
paspe3e COOTBETCTBYIOILHX OTJOXKCHHH YBEIHUHBAIOTCS B 9TOM e Hanpas-
aeunn. HameuaeTcss m 3akoHOMepHOe H3MeHeHHe cocraBa mopoia. Tak,
cpeny BH3elickuX 3hDYsHBOB OTMEUAIOTCA TONBKO Auabasnl ¥ NOPOUPHTH,
cpelH HaMIOPCKMX Hapsjay c auabasaMu u arjoMepatoBbIMHM JlaBaMH OC-
HOBHOTO COCTaBa MOfIBJSIOTCH JIABLL CPEAHEr0 COCTABa, & B OTJOMKEHHAX
‘GallKHpecKoro sipyca Hapsany ¢ puaGazamu A. C. Apenynrom un 10, B. Jlom-
KHHBIM YCTAHOBJIEHBl JALHTOBBIe NMOPGUPH, Npapia OYeHb MaJOMOLIHLIE.
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Taxum oGpasoMm, B pasBuTHH 3G dysuBHbIX o0pasoBaHuii (B npejpenax
MX pacnpocTpaHeHMs) B HalpaBJeHHM C fora Ha ceBep (CeBepo-BOCTOK)
uabaiofaercs onpejieseHHOe BO3PACTHOE CKOJIbKEHHe, COMPOBOXKalolleecs
HEKOTOPHIM YyBeanueHHeM MaciitaGa 3¢¢y3HBHONH AeATENLHOCTH H H3Me-
HEHHEM cocTaBa — MOAB/JeHHeM Bce Oojiee KHCJIBIX pasHOCTEN.

CxonbKo-HHOyab JeTanbHasi XapaKTepHCTHKa 3(P@y3HBHEIX NOPOA HH-
KeM He JaHa.

Heckonbke ocoOHAKOM cToAT 3¢@y3nBHbie o6paszoBanus Oacceiina
p. Canpanaw. IlpeacTaBieHbl OHH B OCHOBHOM TEMHO-CEPBIMH C 3€JI€HO-
BATBHIM MJAH CEPOBATHIM OTJAMBOM NOPHUPHTAMH; MEHbIIE Pas3BHTH Manau-
HOBble ¢ (DHOJETOBLIM OTTEHKOM Da3HOCTH, a TaKiKe JaBoOpekunu (?) aa-
LATOBOrO cocrara. JloBOJILHO LIHPOKO PasBHTH TY(QHL.

BozpactHoe nogoxenne 3(¢y3HBOB yCTAHOBJEHO [IOBOJBHO Ompene-
Jenno. Ouy 3aneraloT Ha DPasMBITOH  HOBEPXHOCTH  HUKHekapOOHOBLIX
H3BECTHSAKOB M COJEP’KAT HX MHOTOYHCJEHHYI0 TajbKy. M3BecTHAKH B
TNPHKOHTAKTOBOH 4acTH CKapHHPOBAHBI; CKapHbLl IPaHaTOBLIE, IIOYTH MOHO-
mHHepaJsbHble. CaMH 30 (y3HBE NPOPHIBAIOTCH TPAHOAHOPHTAMH CpeIHe-
caunazauickoro HHTpysuBa. [lonoGHoe BO3pacTHOe MOJIOXKEHHe MO3BOJIsIET
napa/nenH3oBaTh HX ¢ 3¢ Py3HBAMH yA-MHHOYJIAKCKOH CBHTLL.

[lo cocraBy Gcabluas uacTb 3¢ dy3HBoB MOxkKeT OHITb OMpepeseHa Kak
aMpubon-nipusceHoBble MOPMHPHTHL, NMpHYeM NHPOKceH H aMdubon mnpu-
CYTCTBYIOT He Becerjia, a KOorja NpHCYTCTBYIOT, TO NpeofJafaer MHPOKCEH.
CTpyKTypa LOpOAB MOp(QHpOBas, OOLIYHO ¢ IMJIOTHOH CKPHITOKPHCTAJ/H-
YeCcKOHi W YYaCTKaMH NHJOTAKCHTOBOH OCHOBHOH Maccoil. BKpamieHHHKH —
nJaruoxnas, MUpokced H ampuoo.

JlaBoGpekunn (?) mnpeacraBasior cofoii po30BaTO-CEPYIO MOPOAY, B
@enb3uTOBOH OCHOBHOI Macce KOTOPOi HaxoasiTcs OOJOMKH 3epeH IJIarHo-
K/1a3a, a TaKme HeCKOJbKO Jydlle PacKpHCTAJJIH30BAHHOH TOPOIBI TOTO iKe
COCTaBa.

MuTtpysuBHble aHanOrH HHIKHE-CDeXHeKapGOHOBEIX 3(dY3HBOB pPa3BH-
Thl T/1aBHBIM 00pasoM Ha JeBoOepexbe Yarkana («HHTPY3UBHBle nOpQH-
putbi» ropbl B. Uumran), rae o6pasyior 10BO/IBHO KPYMHLIE MAaccHB B
BepxoBbaAX caes DBeabnep nm HypekaTa u pag Meakux nmpeHMylLecTBeHHO
MexKnuacroBbix Ten. EcTe ykasamus wHa npucytetBHe  Cy63(hdY3HBHBIX
obpasopannid Ha JjeBoGepexbsix llckema (E. M. Tososun) u Koxcy
{(®. Yemanos). :

UnmMranckne «HHTPY3HBHbIE MOPGHPHTEI> NPOPHIBAIOT BH3EHCKHE BYJI-
KAHOTeHHO-KapOOHATHBIE OT/IOXKEHHA H, B CBOIO oOdYepeldb, MPOPHIBAIOTCH
TPAHHTOHAAMH TNOCHEAYIOUETO  CpelHe-BepXHeKapOOHOBOrO  KoMILIEKca.
Hexkotopsie cuanonono6uble Tena nophpHPHTOB B 3TOM Ke paiioHe npophl-
BAlOT H HaMiOpckHe otnoxkenus (E. M. T'osnoBun).

HaubGosnee pacnpocrpaneniblM pasHOCTAM NMOPGHPHTOB NPHCYLIA YETKO
BbipakeHnasi NOpHHPOBas CTPYKTYPa ¢ NOPPHPOBEIMH  BbIIEJEHHSIMH
(10 1—2 cm) nnarnoknasa, 3HAUHTENbHO pexke OHOTHTA, POTOBOH OOGMaH-
KH M TNHpPOKCEeHAa B CKPBITOKPHCTAJI/IHYeCKOA OCHOBHOH Macce ¢ NHJIOTAK-
CHTOBOH, pee (B KPaeBhIX 4YacTsX) (eJb3HTOBHAHON cTpyKTypoil. Komu-
YeCTBO BKPANJICHHMKOB B  UGHTPAJMbHHIX YacTAX MaCCHBA JOCTHTAET
20—25%; B KpaeBbIX YacTAX KOJHYECTBO HX PE3KO VBeJHYHBACTCS H OHH
npeo6aanalOT Hal OCHOBHOH Maccoi.

OcHoBHast Macca NOpPoiBl COCTOMT H3 MJarHokaasa, Keapua H Ka-
JHIIGaTa  (HepeuleT4aTbli MUKPOKNWH); peke HEPACKPUCTANIH30BAHA —
cTeKJoBaras.

AKIleccopHble MHHepaJsbl — aMaTHT, HAbMEHHT, MAarHeTHT, MHPHT.

Kpome onucanubix, BeTpedaioTes W Gojee OCHOBHBIE pasHocTH, Ha-
3pannble E. M. T'o/0BHHBIM «6a3a/IbTOBEIMU MHHIANTEKAMEHHBIMU nopdu-
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putamis. Coctosr ouu u3 BKPAMJEHHHKOB MNpeoOJajawiiera [Jarud-
knaza (Ne 45—48), mMHpOKceHa W OJHBHHA, MOTrPY:KEHHHIX B IOJEBOLINA-
TOBYI0 OCHOBHyI0 Maccy. IIHpokceH M OJHBHH IIOJHOCTBIO 3aMelleHBl
BTOPHYHBLIMH MHHEpPaJaMH H Y3HAIOTCA JIHIIb 110 XaPaKTePHLIM IICEeBAOMOp-
dosam.

B NpHKOHTAKTOBBEIX YACTAX MACCHBOB B BHJE DEAKHX anodH3 BcTpeda-
10TCs GHOTHT-NHUPOKCEHOBLIE H MHPOKCEHOBEIE MOP(HPHTEL

Jasa u3ydeHHd NeTPOXHMHuUecKHX ocobenHocTeil mopon cy63ddysus-
HOTO KOMILIeKca HMeeTcsl BCero nsiTh aHanusos (Taba. D). Pacemorpenne
HX [0Ka3blBaeT, 4TO B XHMHYECKOM OTHOILIEHHH MOPOAbl KOMIIJIEKCd BeCh-
Ma pa3HooOpa3Hsl M cOJeprKaHHe pPAa3/IMUHBIX XHMHUECKHX 3JE€MEHTOB B

Ta6auna s

XMMHYECKHH cOCTaB MOPOJ HHXHe-cpeJHeKapGoHOBOre KommJjekca, sec. 9

Addysusu HuTpysuss

Daspieurar I 1 i} I v , cpenuee s , V1 'cpe;mee'
Si 27,4 22,6 28,2 26,8 26,3 25,4 23,4 | 24,8
Al 9,2 8,6 8,5 10,6 9.5 7,9 9,1 8,3
Fe 4,9 9,3 4,5 3,1 6,8 5,7 6,1 5,8
Mg 1,3 3,5 1.0 o d 1,6 2,8 3,01 2,9
Ca 20 3.2 3,6 1.9 2,6 4,7 4,9 [ 4,7
Na+-K 5,8 4,9 5,0 6,1 5,6 6.2 % O
n 59,0 53,0 58,0 61,0 59,0 37,0 38,0} 37,0
|—6acceiin p. Kapaapua, aunesutosuit nopdupur (339);

I1I— B Yuwmran, 6asaasToBelii mopduput (330);

Ill— 6acceiin p. MuiHAxuAKe, anzeantosblid mopdupur (340);

IV— UYumran-benpnepcaiickuit maccus (cpead. u3 2 anan. — 336—337);

V— Texemckuii MaccuB, (cpemH. M3 7 adai. — 347—352);

VI— cuazossie 3anexH B HumHeuaTkaanckom p-He (cpeiH. u3 3 aman. —341, 345. 353).

HHX NOIBEpEeHO 3HAYHTeJbHBIM KojgeGaHusM: KpeMmHus —oT 226 10
28,2%, wenesa —or 1,2 a0 9%, xaasnua or 1,50 no 3,6%. KoneGanus
CO/lepPKAHUM OCTAJbHEBIX 3JIEMEHTOB HECKOJbKO MeHblle. XapaKTepHo, UTC
BO Bcex npofax HaTpuil mpeobyagaer Haj KajaueM.

Pasnuunblii XHMHYeCKHI cOCTap MOPOA OYeHb HATJISIAHO BHAEH Ha MeT-
poxumuueckoii auarpamme (puc. 10),rge (HrypaTuBHble TOUKH 3HAYHTEJb-
HO pazfpocansl.

[To xumH3My mnoponsl H3MeHSIOTCs OT GJAM3KHX K AHOPHTY [0 TNpO-
MEKYTOUHBIX MEXKIY CpPEeJHHM THIOM LIeJOYHOTO aBTHTOBOTO CHEHHTA H
aHajabuuMoBoro OGasagabTa. Ecim B34ATh yCpeaHEHHBIH XMMHYECKHi COCTaB
Bcex 1npol, 1o oH GJH3KO COOTBETCTBYET CPEAHEMY THIY MOHIIOHHTA, OTJH-
Yasich TJIaBHBLIM 00PAa3OM HECKOMBKO TNOBLIIIEHHBIM CO@pKAHUEM Kele3a
3a cueT KasbluudA H npeobnananuem Na nag K (n>50).

B ofuiem ke XMMHYECKHil COCTaB IOPOJ CBHAETENLCTBYET O 3HAUH-
TeJbHOM Y4Y4aCTHH B HX 00Pa30BaHHH IPOIECCOB ACCHMMJSLHH H AHdhepen-
IHAlKH, XOTS HE HCKJKYeHa H Gosbllas poJb pPa3IHYHBIX BTOPHYHBIX
H3MeHeHHI.

Hutpy3aupHblii ¢aunaibHelii KOMILIEKC, KpoMe mnepeunc/ieHHBIX Bhllle
HHTPY3HBHEIX TeJl, BIOJHE BO3MOXKHO, YTO K 3TOMY KOMILIEKCY NIpHHAANIe-
KHT eule paj KOHKPETHHIX MacCHBOBR CXOJHOrO COCTAB4, JOBOJILHO IIHPO-
KO pasBHTHIX B npefenaX Yatkano-Kypamuuckoro pernona. OxHako noka
Haubosiee AOCTOBEPHO OTHECEHHe K HEMy JIHIIb NepeyHC/IeHHBIX BhIe HH-

50



TPy3HBOB. B oAHH caMOCTOATEJbHHH HHTPY3UBHLIH KOMNIeke X o6benn-
HAIOT NOYTH BCE HCCJAEL0BATEeJH.

B oTHOLIeHHH BO3PACTHOrO MOJIOXKEHHs 3THX MHTpPy3uii eme H. I1. Ba-
CHJILKOBCKUE BbiCKa3aJs Ipeino/oKeHHe 00 HX MPeIHAMIOPCKOM HJH Ha-
MIOPCKOM BO3pacTe Ha OCHOBAHHH raJIbKH aHAJOTHYHBIX MOPOJA B 6a3ajJbHOM
TOPH3OHTEe CBUTHL ysi B KapxanTtay W MeXNJacTOBLIX 3ajereli CHEeHWT-Top-
¢upoB BHYTPH .3Toil CBHTBl. CaMH HHTPY3HBH NPOPBIBAIOT KapOOHATHBIE
OTAQMKEeHHs [eBOHa-KapOoHa BIJIOTh [0 BEpPXHEro BH3e M, B CBOIO QUEpPEb,
npopsanel (Texemcruii, Ilapk-
DAKCKHI HHTPY3HBBHI) TPaHOINO-
PHTaMH W TPaHHTaAMM CpelHe-  gp
BepxnekapOOHOBOrO KOMILIeKCd.

BBuny xpaiine orpaHuuei- =
HOTO Pa3BHTHS YCTAHOBHTbL Ka- 34
Kue-inbo 3aKOHOMEPHOCTH Npo-
CTPAHCTBEHHOTO  pasMelleHus 93
NOPOJ AAHHOLO KOMIJIEKCAa He 4,
HpeaCTaBIAeTCsH BO3MOKHBIM.
MozkHO JHIIL  OTMETHTh, YTO 3/
cH/IONoA00HKEe 3a/ekH, Kak H

3 Qy3HBE, TPHYPOUCHDL! K CHH- L
KJAHHAJBHBIM CKJAALKaAM, a CeKy- 29
nige Teaa-— K aHTHKJIHHAJSAM

HJH pa3aoMaM. 28

[1y6HHa CTAHOBJICHHS Pac- oy
CMaTpHBAEMBIX HMHTPY3ufi, CyAd
[0 3aJjleraHdl0 HX B nopopax 26
PA3/IHUHLIX CTPYKTYPHLIX APYCOB
(oT HHMIKHEro naJneo3os 10 BH3e), a5F
BAPLHPYET, MNO-BHIHMOMY, B A0- gl
BOJIBHO UIHPOKHX Tpeje/ax.

Huxe npusogurcs onuca- 23
HHE MACCHBOB, OTHOCHMEIX HAMH )
K TaHHOMY KOMILIEKCY.

Texemcrxnii HATDY-
3u B. Pacronoxen wHa 0ro-so-
crounoM ckaone Maitnanrass- &
ckoro xpe6ra B Oaccefine Te- el S i TR A I 0 S
Keiicas, npasoro npuroxka p. Oii- PL@sHgETgC ROl B
raunr. Ha cospemMeHHOM 3po- Nie =(Na+K)
3HOHHOM cpe3e HMeeT B 00uieM ]
H30MeTPHYECKyi0 (opMy; paa- Pune. 10. JAeMEHTAPHAS  LETPOXNMMUCCKAR

A JAuarpaMma Inopon HUKHecpepHekaptoHOBOro

MepLr ero 4X6 K. koMmmaexca (yca. oboszn. na puc. 9).

HHTpy3HB Ha BOCTOKe, ce-
Bepe H 3amajze npopbiBaer ofr-
JOEHHST CPEIHETD NAJeD30s, TECUannkl BepXHEro AeBoHA W KaplonaThym®
TOJIILY HHHero KapOona, a Ha iore NPOpbIBAETCA TPAHOZHOPHTAME I Tpa-
uutamu Mafizautansckoro Maccusa. MuTpysug uzyuaau MHorie uccnenosa-
tenu (A. C. Apeayur, E. M. Tonosun, B. A. Kum, B. B .Koanipes, ®. A. Ve-
MaHOB H Ip.), MO3TOMY YKa3aHHOEe BO3PacTHOEe MOJOXKEHHEe ero M CaMocTosi-
TeNLHOCTh MOZKHO CUHTATh BIOJHE YCTaHOBJIEHHBIMH.

HMertouinecs y Hac MaTepHanel MO3BOJNAKT BRAEIHTE B TekenckoMm
HHTPY3HBe cCcJedylollHe pPAa3HOBHAHOCTH 1opoji: 1) KanueBble CHEHHTHI,

T
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HOHHTHI.

KanueBble CHEHHTHI CNaraiT Menkue fafiku W IITOKH B H3BECTHAKAX
BGan3n Texelckoro HHTpy3HBa W HeOOJIbIUHE YHACTKH HHTPY3HBA.

[Toposa csoxeHa mapaJjieJbHO PacloJO:KeHHBIMH  JIeHCTOBHIHBIMH
kpHcTannaMu kaaumnarta (o 70%) u Gosee HAHOMOP(HBIMH H KpYMHSI-
MU 3epHaMH nupokcena (mo 20%).

[Mouty Bceraa OTMedYaloTcsi eHHHYHBIE MeJKHe 3epHa OHOTHTA, MJa-
rHOK/a3a, cheHa H MHOTAA PYLHOTO MHHepaJa.

BTopuuHble H3MeHeHHs BbipaKeHbl CepHUMTH3alMeil, NeJHTH3aUHeH H
XJIOpUTH3alHeH.

HopMmasbHbie M MelaHOKPATOBBIE CHEHHThI, HMEollHe MOCTelleHHbIe
Mepexo/ibl, cJaraloT 3HaUHTebHble YYaCTKH HHTPY3HBA.

Otauvaiotess OHH rJaBHbIM 00pa3oM coleprKaHHeM TeMHOLBETHBIX MH-
HepasoB, KOTOpHe NpeJcTaB/ieHbl MHPOKCEHOM, poroBoii oOMaHKoil u Ouo-
tutom. CTpyKTypa MNOpoasl MOpGHPOBHIAHAS C THIMAHOMOP(HO3epHHCTOH
OCHOBHOM Macco#.

Cpennuii cOCTaB MeJaHOKPATOBBIX CHeHHTOB: Kanmmmar— 45%, Tem-
HOLBeTHble MuHepatbl — 35%, nnarnokaas — 15%, cden u pyaHblii MH-
Hepaa — 10 5%.

CHeHHTO-AHOPHTHl CJAaraloT OT/AeJbHEIE YUacTKH 1eKencKOTo MHTpPV-
auBa, MaKpOCKONHUYECKH 3TO TeMHO-Cephle, PO30BaTO-Cephble CpelHe3epHH-
ctole nopoasl. CocroaTr ouu u3 ambubona — 359%, maaruokaasa (Neld4 —
26) — 40%, xaammnara —20—25%. Crpykrypa nopoasl rHOHIHOMOPd-
HosepHucTad. 3TO HaUMeHee H3MEHEHHble NOpoAbl. B HHX oOTMeuaercd
TOJNBKO HEe3HAUHTENbHAs] CePHLHTH3AIHS.

MOHILOHHTE — MeJIKO3epHHCTble MOpPOJHl CEpoii, CBETJO-Cepoil W po30-
BATO-CePONl OKPaCKM, HMHOTJA C eAWHHYHBIMH BKpalJeHHHUKaMH [0JeBOTo
mmaTa.

[napuble  MHHepaJbl  MOHILOHHTOB  NPEICTABJEHBl  NHPOKCEHOM
(30—35%), nnarnokaazom u kKamummnatom (ot 20 go 40%); npucyTcTBY-
eT HeGONbLIOe KOJMYECTBO, BHAMMO, TEPBHUHOrD OMOTHTAE 1 AKLECCOPHI:
cthena, anaTuTa H PyAHOTO MHHepasna.

JKnabubiMu  (HalikoBbIMH) of6pa3oBaHusAMH TekelmlcKHil Maccis upes-
BhluaiiHo Oejen. B HeM oTmeualoTcs UL €/HHHYHBIE MaJOMOIIHbIE JKHJIBI
CHEHT-aNTHTOR,

[llapkpakKCKHH HHTPY3HB. PacnonoxkeH  MexIy  peKaMH
Tyiokcy n llapkpak (Gacceiitn p. Kaccan). OH uMeeT yIJIHHEHHYIO
(42 kM) B MepHAHOHAJALHOM Hanpasjenun ¢opmy. Ha 3anaie u cesepe
HHTPY3HB KOHTAKTHpyeT c rpauutamu Tywokckoro (mo JI. M. TypGuuy)
uan Tymauyiickoro (mo A. C. AxenyHry) HHTPy3HBa, a Ha Iore — C rpaHo-
Juoputamy  (amaMensnramu) 3excafickoro MaccHBA.

Bozpacr Illapkpakckoro WHTPY3HBa  CUHTAJCAd  HHIKHEIEPMCKHUM
(JI. 1. Typ6un, B. ®. Xpomkos u ap.). OaHako B pe3y/jbTaTe HAILIHX HC-
cnenosanuii, (®. A. YcMaHOB) ycTaHOBJEHO, YTO KBaplieBble CHEHHMTO-IHO-
puTnl HIapKpakcKOro MaccuBa NpPOPHIBAIOTCS Kak rpaHutaMu TylOKcKoro
(neswiit Gopr p. Tylokcy), Tak u rpaHOJAHOPHTAMH 3eKcalicKOro MaccHBOB
H, Clle[l0BATENLHO, OTHOCATCA K rpynme gorpaHoauopHToBelx (Ci—g) mopoa
MOBBINIEHHOH OCHOBHOCTH H LIEJOUYHOCTH.

[Mopoasr Illapkpakckoro HMHTPY3HBA HMEIOT MeJKO3eDHHCTOe, CpelHe-
3epHUCTOE CJA0KEHHE H PO30BATO-CEPYIO, pexke Cepyio H PO30BYIO OKPAackKy.

! He wuckaoueHa BO3MOMKHOCTH [PHCYTCTBHS B COCTaBe WHTpy3nsa M 6ojee OCHOB-
Hbix nopoi (rabGpoH/IOB), HA Ha/HYHe KOTOPBIX YKAa3blBAalOT JaHHBle XHMHYECKOro aHa/H3a
HEKOTOpbIX npob.
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[lo cocTaBy OHH [OBOJIBHO H3MEHUYHMBHL. BOAbIIas YacTb MHTPY3HBA mpea-
cTaB/jeHa KBADLEBEIMH CHEHHTO-IMOPHTAMH, COCTOSLIHMH W3 KaJauilnara,
MHOTa MHKpOMepTHTOBOTO (0K0J0 35%), OOLIKHOBEHHONH 3eseH0il pOTroBOM
ofGMmaHku u umHorfa Ouortnrta (25—309%), sonanbHOTO NJaarkok/aaza (0KoJio
25%) u kBapua (10—15%). HaGuiogaiorcs OTKJIOHEHHA 10 CHEHHTOB H
rpaHOCHEHHTOB.

CrtpyKTypa MOpOABLI THNHAHOMOpP(HO3EpHHCTasA, MecTamMu nopdupo-
BH/HaA.

M3 paiikoBeix o6pasoBannid B IllapkpakcKoM HHTDY3HBE BCTPeyaloT-
csA JIHUIb MaJOMOUIHBIE (OKOJIO B CM) JKHJIKH aljHTa.

Co 3HauyuTeJbHO MeHblIel CTeNeHbl0 HOCTOBEPHOCTH K 3TOMY KOM-
nJIeKcy MOMKHO OTHecTH AKTtalckuit uaTpysus, B koropeii JI. M. Typoun
ofbesHHseT Tpu pasolGuieHHbix BHIXoga raGépo, paciojiCKeHHHBIX B Bep-
XoebsX pek Tepek M KbwI3BLITOp, npeanoJsaras, YTO OHH [PEACTaBJ/ISAIOT
co0oii coxpaHuBUIHecss OT PA3MBIBA OCTaHIbl eIHHOr0 HHTPY3HBA.

ITo nauueim JI. M. Typ6una u ap., ra66po HMeeT ciaeaylolluil cocras:
aabpapop Ne68 —36—609%, poroBas o6manka — 30—56%, nupokceH —
2—69, akileccopHble, B TOM YHCJe pydHble MHHepaasl, — a0 5%. CTpyk-
Typa nopoabl ra6éposas.

JaiikoBeIMH 00pa3oBaHuAMH AKTallCKHiI HHTPYSHB OueHb Oe/eH.

CunnonogoGHble 3ajexu HHKHEUATKAaJIbCKOTO
pafiona. Opaua u3 HauboO/ee KDPYNMHBIX 3ajleell TNpocjiexKHBaeTcd B
ypounite Aypaxmar M Gacceline casn [Jaabray Ha npPOTAKEHHH OKOJO
6 xa npu mowmwHocTd ot 5 Ao 50 M. Ona nosoro, B GONBIIHHCTEE C/AyYaeB
COrJIacHO ¢ BMEIUAIOLIHMH H3BeCTHSAKAMH IOTPYKAaeTcsi K I0ro-BOCTOKY MO
yraom okoao 20°. [pyrasi, no-BHAMMOMY, elife 0ojiee KPyIHas 3ajiexb 3a-
HUMaeT IJIolalbL OKoso 3 xM? Ha Bogopasiete pek Kokcy u Kyaoces.
B stom palficse oTMedaercs eule pajn Gojee MeJKHX CHAJONOAOOHBIX Ted,
HHOTla Nepexo/isillHX B CeKyllHe; TAKOH Mepexod CONpOBOXKAaeTcs 0OEIYHO
BBIKJHHHBAHHEM,

B nname 5tH Tena uMeloT upespbiuaituo croKuble OUEPTAHHMS, 06pazys
pasHooGpasHblie NeTaH, pa3BeTBAeHHS.

[leTporpaduueckuii coctas nNopox M0BOALHO pasHooGpased, HpHUEM
Gosiee OCHOBHblE Pa3HOCTH (MOHUOHHTHI, AMOPHTH, raGGpo-AHOPHTHI) KaK
MpaBHJIO 3aJeraioT B JexadeM OOKy, a HrpaiollHe NOAUYHHEHHYIO POJb I110-
POJIBI CHEHHTOBOH IPyIMObl — B BHCAUeM. Ha oTaensHbIX yuacTkax sanemei
CHEHHUTOBbIE PA3HOCTH PAClOJaraloTcss B LeHTpe B BHAe MAaJOMOILHOII 30-
fibl, a Gosnee OCHOBHbLIE-— B LPHKOHTAKTOBBIX YACTAX, MPHUEM B JexaueM
GoKy MOLIHOCTH HMX 3HauyHTenbHO OGosbule. B Kpyromajawuiux Ttenax ilo-
poasl Gojiee OCHOBHOro cOCTaBa pacroJiaraforcsi B NpH3adb0aHgoBbIX ua-
CTAX.

ITonoGHble B3auMOOTHOLIEHHSI paccMaTpPHBAIOTC OOBIYHO KaK MpH3Ha-
KH anddepeHnuanuy  OCHOBHOH Marmbl, yTo BEICKa3aHo eute B 1940 r.
$1. C. BucpheBckuM. OIHAKO AOBOJLHO Pe3KHe KOHTAKTHI MEKAY CHeHHTa-
MH H 0OJlee OCHOBHBIMH Pa3HOCTAMH IOPOJ, & TaKkie 3HayHTe/LHOe KOJIH-
dectBo anoduz v NPOKWIKOB [OPOJA THIA CHEHHT-ANIUTOR B  OCHOBHBIX
npu3anL0aH/lOBEIX PA3HOCTAX CBHAETENLCTBYIOT, MO-BUIAHMOMY, O TOM, 4TO
AHGGhepeHIMAIHA BO MHOTHX CIy4asX MPOMCXONHJIa He Ha MeCTe CTaHOB-
JIeHus, a Ha GoJiee ray6OKHX YPOBHSX.

Tunuunelii paspes «IBYXCTOPOHHEH» CHJAJOBOH 3aJeH B paiioHe ropbl
Kapatyr-Bawu uMeer chaepylomuil BUA.

O6uas molHOCTL 3ajexH 3lech okono 30—35 m. Ilapaer ona Ha
ceBepo-eocTOK noj yriaom 30° cormacHo ¢ najgeHHeM BMellalolliX — H3Be-
cTHAKoB. M3BecTHSKH B BHCideM OOKy 3ajexXKH ITOYTH He HAMEHEHLl H
JHIIb CJIerKa nepekpHcTa//IH30BaKkl.
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Bucsiumit 6ox (10—12 x) ciomeH MOHLOHHTOM — TeMHO-3e/ieHOll, Mea-
KO3ePHHCTOM TI0POA0H, /s KOTOpPOil XapaKTepHBl MPHMeDHO paBHble KOJH-
yecTBa MHpPOKceHa W nosesbiX wnatos (no 40—45%), nmpuuem B cocrTaBe
NOJEBLIX LIMATOB MJIArHOK/Aa3 M KaJHIINAT COAEP:AaTCHd I0YTH B OJHHAKO-
BBIX KOJHUECTBAX; cogepyanue Ouoruta goxoaut o 15%; pemko Berpe-
yaercs llies04Has poroBas oBMaHKa W HHOrA OJMBHH B BHIE eIHHHYHBIX
HOJHOCTbIO 3dMELLEeHHBIX BTOPHYHLIMM MHHCPAJaMH 3epeH C XapaKTepHOoM
dopmoit.

AKieccopHble MHHepaJibl NPEACTaBJAEHBl IVIaBHHIM 00pa3oM anaTHTOM
H MaTHETHTOM.

IlenTpanbHast 4acTh 3a/eKU CJAOKEHA CHEHHTOM, NMPEACTaBAAIOUIHM CO-
60ii naoTHYIO CpelHe3epHHCTYIO PO30BYIO OPOLY.

KoHTakt Memay CHeHMTOM H MOHLUOHHTOM JOBOJbLHO YETKHH, NpHUEM
B KOHTaKTe Habnioraercs 1ojioca MOIMHOCTBIO 5—8 ¢aM, ob6pa3opauHas
NUIOTHOH PO30BOH MOPOXOH THNA CHEHHT-amnauTa. B NpHKOHTAKTOBOH 4acTH
B MOHUOHHTE MOsIBJAseTcd OOJBIIOe KOJHUECTBO PO3OBLIX H KpPaCHBIX IPO-
KUJAKOB MOULHOCTBIO | —D5 €M, CITIOMKEHHBIX CHEHHT-AIHTOM,

CHeHHTHl LEeHTPAMbHOH YacTH HMeloT MollHocTh 4—6 m. CocTosIT OHH
H3 kaqummnara (60—65%), maaruokaasa (20%), 6mormra (5—12%) n
4KLUECCOPHBLIX MHHEpajoB, Lpe[cTABJEHHBIX amaTHTOM H MArHeTHTOM.

B nemauem OOKy 3ajexH, Kak ¥ B BHCAUEM, Pa3BHThl MOHLOHHTLI, HO
Momuoctb WX 15—20 m, a MoKer GbiTh, W GoJbllle, TAaK KAaK KOHTAKT C
BMeIAIOUHMU MOPOaMH CKPBIT OChlIbIo. XapakTep KOHTAKTa ¢ CHEHUTOM
aHaJOTHYeH ONHCAHHOMY [Jf BHcsiyero GoKa.

B wmoHuonurax Jjemauero Goka HadJiojaercd 3HAUHTENLHOE KOJHYe-
CTBO MPOXKH/IKOB CHEHHT-aMJIKHTAd MOLIHOCTBIO OT 1 1o 50 ¢M; KOHTAKTH HX
C BMEUAUIHMH MOHIIOHUTAMH OUeHDL YeTKHe H pPe3KHe.

Kpome cHeHHT-anjiHTOB, B HEKOTOPHIX 3aJexax OTMeualoTCsl KUJbHLIe
oruleniedus THna OGoctonurtos. MomuocTs ux o6biyHO 10—15 cm, npora-
HKEHHOCTh /10 HEeCKOJbKMX MerTpoB. KOHTaKThH ¢ BMeLlAIOLIMMH MAaTepHH-
CKHMH MOPOAaMH, KaK NpaBHJO, HEJOCTATOYHO pe3KHe (30Ha 3aKanga oOT-
CYyTCTBYET).

g Kpome onucanubix cHAI000L0GHBIX 3anekell, B HHKHEUATKAJbCKOM
PaHoHe pa3BUTbl HeGo/blIME WHTPY3UBbI, CJOKeHHble MOpoxaMu rab6po-
nopUpHTOBOTO cocTana.

Jlnst XapakTepHCTHKH XHMHYECKOTO COCTABA MOPOL HHTPY3UBHOH 4a-
CTH KOMIJieKca HMeercs 10 aHanau30B, npuyeM GOJBUIHHCTBO M3 HHX MO
noponam Tekeuickoro nutpysuBa (taba. 5). XMMHUECKHE cocTas mopon,
TaK K€ KaK 0 MHHEpasoruyeckui, pasHoobpaseH, 4yto Ha HETPOXHMHYECKOI
aunarpamme (puc. 10) Breipaxaercs B pas3bpoce (HIYPATHBHEIX  TOUEK.
Bonbuinnerso Tovexk pacnosnaraercs mpasee JHHHH H3MeHUHBOCTH CpeHHX
THIOB NOPOJA LIENOYHOTO PAfa. DTO CBHAETEJABLCTBYET G HECKOJIbKO MOBHI-
LWEeHHOM [POTHB CPeAHHX THNOB colcpzauuu lleaouci. Eciau mo ocHoBHO-
CTH OOJILIUMHCTBO NMPOG COOTBETCTBYET [0POaM OT MOHLOHHTA [0 LIeJ0Y-
HO-3€ME/IbHOr0 aBTHTOBOTO CHEHHTa, & OTje/abHble Jaxe g0 ra6oépo ©
aHanbuuMoBoOro Oasaneta, TO no ueaoutocth (Na+K) —or nopmasabHOro
Jo tienounoro cuexura. Ilpuw srom Bo Beex mpoGax (kpome oawuoii, xapak-
Tepusyrouled raéopo gexauero GOKa CHJJIOBOH 3a/ie:kH) OTMeyaeTcst npe-
obnazanue, HHOTAA 3HAYMTeAbHOe, Kaauss Haj HatpueM. ColepikaHue auio-
MUHHS H KaabUHsi B o0lleM COOTBETCTBYET TAaKOBOMY B CpeAHHX THRAX
fl0poJi, Kesle3a — HeCKOJbKO 3aBbllleH0, B OCHOBHOM 3a CUET MOHLOHHTO-
BBIX pasHocTed. PUrypaTHBHasi TOYKa YyCpeAHeHHOH NpoOLl Ha AuarpaM-
Me pacrnojlaraercst Me;jy CpeJHHMH THIAMH MOHLOHHTA M LleJOoYHO3eMelb-
HOro aBruTOBOrO CHeHHTa, OamKe K mocaeanemy. IMonoxkenne duryparus-
HOH TOYKH CBU/IETEJNBCTBYET O HECKOJbKO IOHHMKEHHOM COLEpPIKAHHH aJlo-
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MUHHS, Keje3a, Kaabllisl H He3HAYHTeNbHO MOBHIIEHHOM — MarHus H
CyYMMBI IIleJiodeil. B oTanyHe OT aBTHTOBOTO CHEHHTAa KaJjuii 3xech npeol-
JlajlaeT Haj HaTpHEM.

MarepHanaMi MO TeoXHMHYECKOH XapaKkTepHCTHKe TNOPOA KOMIJeKCa
MBI TIOYTH He pacrnonaraeM. EQHHHYHBlE CHEKTpa/ibHble dHAAH3Bl MO OT-
JeJbHEIM HHTPY3HBAM TOKAa3bIBAIOT, UTO OHH HECKOJbKO  OTJIHYAIOTCH.
Hanpuwmep, cepeGpo, # 0J40BO NPHCYTCTBYIOT B mnopoaax HiuskHewarka/b-
ckoro paiona u Texema; Jasi mocjaefHero XapaxkTeped H  MOJHOIEH.
BriosiHe BO3MOXKHO, YTO 3TH M JPYrHe HabJl01alollMecs OTIHYHS CBA3aHbI
B OT/JeJbHBEIX CAYUafAX ¢ MOCTMarMaTHyeCKMMH IPOIleccaMH.

Paccmartpupaa 3ddysuBHele, cyO0abhdy3HBHEIE u HHTPY3HBHLIE MOPO-
Abl, 00beIHHAEMEIE B HHKHE-CpeHEKAPOOHOBLIH MarMaTHUYECKHil KOMIJIEKC,
MOMKHO OTMETHTB, UTO OHHM 00safaloT pajoM crellHdHUUecKHX ocoOEHHOCTEH,
MO3BONAIOMAX CYHTATh HX NPOH3BOAHBIME OCHOBHOH Marmbl. Ilpm sTOM
coueTaHue IOBBLIIIEHHOH OCHOBHOCTH C TOBBLIIIEHHOH MLIEJOYHOCTLIO Xapak-
TepPH3YeT UX KaK OllpesesIeHHYIO BeTBb Pa3BHTHS MarMel.

Yro KacaeTcsi PYyAOHOCHOCTH OLHCHIBAEMOTO MarMaTHYECKOro KOMIJIEK-
ca, TO OHa u3yyeHa oueHb cnado.

Hame Bcero B NMPOCTPAHCTBEHHOH A4CCOUMANHH ¢ HHTPY3HAMH 3TOTO
KOMILIEKCA OTMeuaeTcsl BbICOKOTeMNepaTypHasi CKapHoBas MHHepaju3a-
uus. Ckapubl (npapia, Ge3pynHble) OTMEUarOTCs HAa KOHTAKTe YMMIAHCKHX
nopHPUTOB; B CBA3H ¢ TeKelICKHM MacCHBOM HAG/I04al0TCs CKapHBl C
MosnuOaenoM. [eHeTHueckast CBSI3b CAMHX CKapHOB ¢ MHTPY3HAMH 3TOTO
KOMILIeKCa, B AKTHBHBIX KOHTAKTaX KOTODBIX OHM ODpPa3yioTcs, He BbI3bl-
BaeT comHeHusi. Xapakrep Ke CBSI3H OpYIeHeHHs] OOBIYHO GLIBACT HesCeH,
TaK KakK 34€Chb xKe NMPHUCYTCTBYIOT 6OJee MOJIObIE I'DAHUTOHIHBIE HHTPY3HH.
[To ananornu ¢ APYrHMH PerHoHaMH, B YacTHOCTH ¢ mnpaBobepexbeM Au-
rpeHa (KypaMuHCKas noasoHa), MOMKHO CYMTATh BIOJHE 3aKOHOMEPHO#
aCCOLHANMI0 ¢ HHXKHe-cpeIHeKapOOHOBLIM MarMaTHYECKHM  KOMILIEKCOM
BHICOKOTEMIIEPaTypHOTO, B YaCTHOCTH MeJHO-}Kele30pyAHOro, OpylIeHeHHs
CcKapHOBOTO THNA.

Cpeane-BepXHeKapG0HOBbIH
rPaHoOIHOPUT-aAAMEJIMTOBBf KOMILIeKc!

_Ioponel cpenne-epxHekapGOHOBOrO KOMIJIEKCAa B NpefesaXx H3ydyae-
MOH TEppHTOPHH 3aHHMalT okoso 60% naomany MarmatHueckux o6paso-
BA4HHH.

MarmaTuyeckHe MOPOALI MPeACTaBACHBl MOYTH HCKAIOUHTEIBHO HHTPY-
3HUBHOII (hauwell u 0GpasyloT KpynHble MHOTO(A3HLIe HHTPY3HBH GAaTOMH-
TOBOTO THHA H psan Gogee Meaxux Tesa. DPPysuBHble 06paszoBanus
pasBuTLl 4pesBuiyaiiio caabo W Gonbluell YacTbio B NepexoaHoll o6aacTh
Mexkay Hatkaneckoit u KypaMuuckoit noazoHamH.

Pasmewiatotrest nopo/isl KoMIJieKca B Pas/iHuHBIX CBHTAX — MAJ€0309,
HauHHas OT MecYaHUKOB M CJaHUeB KeMODHSI H ODJAOBHKA M KOHYast Kap-
GOHATHLIMH OTJIOXKEeHHIMH JeBoHa-—KapGoHa.

B cocrame kommiaekca MOXKHO BbAeIHTh (OpPMalliM, BO3pacTHas TO-
CJIe10BATe/IHOCTL KOTOPBIX COOTBETCTBYET HX OCHOBHOCTH: |} AHOpHTOBAA;
2) rpanonuopuToBasi; 3) anaMeanntosas; 4) rpauuToBas (GHOTHTOBbBIE,
MHOT/1a NOpP(pUPOBHIHLIE TPAHHTLL, PerKe ANACKHTOMIHbIE TPAHHTHI).

CamocTosATeNbHOCTL JAHODPUTOBONH GopManuu (da-
30BOCTB) B PAa3JHYHBIX YacTsX PerHoHa yCTaHOBJIEHd MHOTHMH HCCJIe10BA-
Teasimu, B uactoctu, H. I1. Bacuabkosekum.

! [locaeanne naHHbie CBHIAETENBCTBYIOT CKOpee O €ro CpeilHekapGoHOBOM  BO3pacTe.
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[Mpu u3yyeHUW AMOPHTOROTO MACCUBA, PACLOMOMKEHHOTO K 3anaiy of
nepeBasia Apawman (YaTKanbcKHH Xp.), OH YCT@HOBWJI, 9TO MACCHB ITPO-

= - 2 1
puiBaeT OTJOKeHHs MHHOynakckoit sddysuBnoit  ceuthet  (C] —C,) W,

B CBOIO Ouepedb, [POpPBAH TPAHOAHOPHTAMH Cé. TMocnenuee oTHeTAHBO
HaG/monaercss no pekam Kbispiiya w Yeaemuex, rae anodussl rpaHoino-
DHTOB CeKyT KBapleBble JHOPHTH.. BmecTe ¢ TeM BO MHOTHX cayyasx
nerporpadHyecKH CXOAHBle IMOPOAL (KBaplesble IHOPHTBI, CHEHHTO-IHO-
PUTBl H JIp.) BO3HHKAIOT B pe3y/abTaTe KOHTaMHHAUHH XpaeBbix H
carenyuToBblx danuit Gonee Kucablx nopon kommaexca. Tak, A. b. Kawm-
daH (1955) ykaseiBaeT Ha INOCTeneHHble NEPexXOabl MeXRKIY TPaHOIHOPHTAa-
mu Yarkanbckoro GaTosiMTa M JIWOPHTAMH B BEPXOBbAX p. Tepekan u B
xp. Axmam (AKOynakckuil MaccHB) H cBsispiBaeT o0pasoBaHHe TMocjen-
HUX ¢ KOHTaMHHallHeil TPaHHTOHAOB KapGoHaTHBIME nopogama. Hanuune
TAKHX MepeXoj0B NOATBepKAaeTcs H INOCAeAYIOIIHMH  HCC/Ae10BaHHAMH
3. A. Onaneeuua. Ilocrenenusle mepexofpl MexKAy AHOPHTAMH M TpaHo-
AHOPHTAMH HaOMI0lalHCh HAMH B DAasyiHYHLIX TPaHOJHOPHTOBBIX MAacCH-
Bax Gaccefiga p. Cannanai u psfe Apyrux MecT.

Takum ofpasoM, B paMkax cpeaHe-BepXHeKapOGOHOBOrO  KOMIJIeKca
HMeIOTCsl CaMocTosTeJbHble ((a3oBble) HHTPY3HH CYLIECTBEHHO AHOPHTO-
BOro coctapa. BMecTe ¢ TeM NPHCYTCTBYIOT H CyLIECTBEHHO JHOPHTOBbIE
NOpPOJibl, CBSI3aHHbIE C MHTPY3HAMH TI1aBHOH (a3bl (rpaHogHOpHTaMM, ajaa-
MEJJIHTAMH) TOCTeNeHHBIMH NepexofamMi. OLHAKO KPHTEDHH pPAasHuHA HX
B C/Ay4YasX H30JUPOBAHHLIX MACCHBOB He pa3paGoTaubl, 4TO 3aTpyaHser
YCTaHOBJIEHHE JeHCTBHTENLHOTO 0GbeMa Pa3BHTHSI JHOPHTOBOH (OPMAallHH.

FpauoanoputoBas GOpMaumus Kak CaMOCTONTENbHAH BEI-
Aeqstercss GOMBUIHHCTBOM HccaepoBateneil. O ee B3auMMOOTHOWIEHHSIX ¢ 6o-
Jiee 1peBHHMH 00pa3soBaHHAMH y¥Ke POBOPHJIOCh. Bepxusisi Bo3pacTHas
rpasdia (opMallid [0BOJILHO YeTKO yCTaHABJIHBAeTCss [0 MPOPhIBAHHIO
IPaHOAHOPHTOB TMOP(HUPOBHAHBIMH agaMeJqTHTaMu. TakHe B3aHMOOTHOILIex
1A HaOawpaTes B pafe mect Yatkansckofl u Kypamuuckoi nonzou.

B KypaMmubcko#i nmoi3oHe rpaHOAHOPHTHI NMPOPHIBAIOTCA LOPHHPOBUI-
HbIMK ajaMennuTamu B Gaccefinax pek Muruuxa u Kwizata, B Mexaypeune
Hanak u Pusak u B apyrux mecraXx. Xapakrep KOHTAKTA MEXKAY 3THMH
nopoldamH, MO NaHHBIM pAfa HccaeloBaTesel, caeayiouuii. 1lo Mepe npu-
OJHKEeHHA K KOHTAKTy C 'PAHOAMODHTAMH B MOP(UPOBHIAHBIX 41aMesiTax
nocrenedHo yOblBaeT KOJHYECTBO THTAHTOKDHCTAJAJIOB KaJjHUImata, o B
3—4 M OT KOHTAKTa OHH [10JIHOCTBIO HcuyezaloT. [lopoja nocrenedHo npu-
ofpeTaer MeJKO3€DPHHCTOe CTPOEHHe; COCTaB ee H3MeHseTcs A0 JelKoKpa-
TOBOrO MHKPOTpaHuTa, 3 HEMOCPeACTBEHHO y CaMoro 3akanfaHaa oHa nepe-
XOIHT B TpaHo(Hp-anauT. MOUIHOCTL 30HLI 3aKaja HeBeJHKAa H He IIPeBbl-
nraet 20—30 cm.

BecbMa CXOZHBIH ¢ OMHCAHHLIM KOHTAKT MEMKAY TPAHOLHOPHTAMH U
alamennuTaMu Hadalonadacs HaMu B OacceiiHe Kymnblmicasi (seBbiii MpHTOK
p. Kaccan). 3xgecp ke B ajaMennuTax OPHCYTCTBYeT KceHonuT (?) rpa-
HoaHopHuTOB. ONHaKo HeNoCpe/ACTBeHHBIH KOHTAKT MeXKIAY TrPaHOXHOPHTAMH
W afaMeJIHTaMK CKPHIT HAHOCAMH M caM KOHTAKTHHIH WIOB He [POCAeHKH-
BaeTCH.

Anamenniurosana bopmanusa Bunepsoe azamenautst Tak Ha-
3bIBAEMOro Khi3blicaiickoro THna poigenensl E. A. Kounessim B 1940 r. B
facceiine p. Koisniicall, rjiie oHn o6pasylT /JBa KpYNHBIX WToka. o 3T0TO
CUHTAJI0Ch, UTO yKasaHuble HHTPY3HBHBIE Tella CJA0KEHDI MPaHOAHOPHTAMH.
E. A. Kounes, oGHapy:KMB UHTDY3MBHBIH KOHTAKT LUTOKOB C 3(y3uBamu
AKYMHCKOH CBUTH, BBIIEAMA HX B CAMOCTOATENbHYI® BOBDACTHYIO Cpynmy,
OT/IeJIHB OT FPAHOLHOPHTOB.
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Boaspact anamennuntos B KypaMuuCcko#l mNOA30He, 1mo JaHEEIM MHOTO-
YIiCJeHHBIX TEOJOTOCheMOUYHLIX pafoT, YCTAHOBJIEH [OBOJbHO OTYETJIHEO.
Huxuuit Bo3pacTHOH mpefes — 10 NPOPBLIBAHHIO IOPOIL AKUHHCKOH CBHTHI
¥ rpasonMopuToB (BepXxopba Knizata, Mexaypeube Puzak—Uapax, p-H
Kaccanckoro MecTopoykaeHHs). BepxHss pospacTHasg rpaHiila orpenesser-
cs1 TeM, uto B Gacceiine p. Kenkosn KpynHbple GJIOKKCEHOJNHTHI MOPGHPOBHI-
HBIX aZaMelJHTOB BCTpeualoTesi B OMOTHTOBBLIX TPaHHTaX TaK Ha3biBAEMOTO
«KeHKOJbCKOTO» THITA.

B co6ereenno YaTkanbcKoil NojA30He, B YacTHOCTH B YaTKajbcKOM
MACCHBE, CaMOCTOATENBHOCTh anaMedauTop ortcranBaer 3. A. IOnanesnu,
XOTs HeNnoCpPeICTBEHHOTO KOHTAKTA MeM/AV HHMH H TPaHOIHOPHTAMH OH
we wHabmwopan. Hexoropele apyrie uccaenosatenu (B, B. Koswipes,
A. C. AnenyHr) cuHMTaloT, 4T0 B JAaHHOM HHTPY3HBe MexK[y TPaHOJIHODHTA-
MH U aJlaMeJIMTAMH CYILECTBYIOT NocTenedHble nepexoibl. Eme B 1949 r.
A. C. Aneayur u A, H. ApenyHr nucaJy, yTo rpaHoJHODHTBI He TPE/CTAB-
JsI0T coB0l caMocTOATenbHYI0 Gasy, a ABAAITCA JHIL 0oJiee KOHTAMHHH-
POBZHHON pasHocThio afamesautos. B. B. Koswipes u Ap. BBULIRIOT Ca-
MocroaTenbHeie ((asopble) agaMesnyiHThl B cocraBe MalinaHTtanbckoro H
Hxnauckoro uHTpy3uBoB. ®. A, VcMaHOB B pesyibTaTe COCTABIEHHS H
M3yueHHs MeTporpapHuecKUX pas3pesoB cyxTaeT, uTo B nhpeaenax Mafinau-
TANLCKOrO MAacCHBA TPAHOJHOPHTH H aJAMENJHTH CBA3AHBI NMOCTENEHHBIMH
nepexogaMH H He HMelOT HHTPYS38HBHOIO KOHTaKTa.

Taxim ofpasom, B OTHOIIEHHH CaMOCTONTENLHOCTH AAaMeAANTOR B
KOHKDETHBIX pAaloHAX M MacCHBax CYLIeCTBYIOT pasJjiHuHble TOYKH 3PEHHs.
[To-BHaHMOMY, B pacCMAaTPHBAEMOM pErHOHE HMeIOTCS alaMesiIHThl CaMo-
croaTtenpubie (has3oBbie), a TakxKe CBA3aHHble C TPAHOAHOPHTAMM TOCTe-
NeHHbIME Tepexonamy. BMecte ¢ TeM HanuuMe Pas3iMUHBIX MHeHHH O B3aH-
MOOTHOUIEHHIX TPaHOAHOPHTOB M a/laMeJIMTOB B Npeaenax OQHOrO H TOro
JKe MaccHBa CBHIETEJbLCTBYET O HELOCTATOYHOR H3YYEHHOCTH 3TOTD
BOIIPGCA.

panntoras ¢opmanua Ilopoas 3T0il hopMmauuu pacnpo-
CTpaHeHbl He3HAauHTe/bHO. K HHM, MO-BHAMMOMY, OTHOCATCH OGHOTHTOBBIE
rpauutst Uumranckoro ¥ Kolwmancafickoro HHTPY3WBOB, a Takke rpanu-
Tl Mxnayckoro maccupa. CaMOCTOATeNbHOCTL 3TOH (HOPMAIMH YCTAHAB-
JMBaercs Jl0cTaTo4yHo oTueraHBO. I'panutbr UuMranckoro maccuBa mpopbi-
BAIOT TpPaHOAKOPUTH. KpoMme TOro, OHM MMEIOT MHOTO OOGHIEro ¥ MOTYT
ObITL NapaJ/eqH30BaHbl ¢ BepXHeKapOOHOBHLIMH GHOTHTOBBIMH TPaHMTaMI,
solnenenssiMn JI. I Jlynuuoit u . Il. JIswkeBuueM B BOCTOUHOII uacTh
Kypamunckoli TNog30HE M H3BECTHHIMH TOJI Ha3BaHHEM TPAaHUTOB &KeH-
K0JbCcKoro» THna. CaMoCTOSITe/bHOCTb NOC/IENHHX OIpejelsercs 10CTaToy-
HO YBepPeHHO.

IlpuHajnekHOCTH MX K CpelHe-BepXHeKapOOHOBOMY KOMILJIEKCY, a He
K Oojiee MOJIOAOMY OMpeleJsieTcs TeM, YTQ OHH CeKyTCsi TPaHHT-nopdupa-
MM, UTO He XapakTepHO AJs NOpod TNepMckoro kKoMmmiekca. Kpome Toro,
B JIaHHBIX TPAHHTAX IIHPOKO Pa3BHTHl MPOLECCH ACCHMHJSILHH, YTO TaK-
e CROHCTREHHO WMEHHO cpejHe-BepxuekaplonoroMy kKoMmmaekcy. [lo 3to-
My 3Ke NPH3HAKY K OMHCHIBAEMOMY KOMIIEKCY MOMKHO oTHecTH H Her-
TalllcKHil MaccuB, TeM OoJiee, 4YTO OH HECKOJbKO CXOJEH H MO psLy
MeTanjoreniueckux ocoGennocrell. OnHaKo Bee UCCALNOBATENH, M3YUYABLIHE
YenTawcKkuii MaccHB, CYHTAIOT ero OJHHM H3 Haubosiee MOJOALIX, a ¥ Hac
HeT JOCTATOYHBIX OCHOBAHHH IJA BKJIOYEHHSI ero B CpelHe-BepXHeKapGo-
HoBbii Komnaekc. [lostomy Uentaiicku#f MaccHB ONMMCHIBABTCH B COCTaBpe
NMepMCKOTO KOMIJIeKca, XOTs Mbl H He HCKJIlo4aeM BO3MOXKHOCTH ero Gosee
JpeBHero Bo3pacra.

«laiixopasa cepus». TIOMHMO BbiaeJeHHBIX ueThipex (opmaimit

51



B COCTAB JAaHHOrO KOMILJIEKCA Mbl BKJIOUaeM H pajx AalikKoBelX o6pasoBa-
UK, VCJAOBHO 0OBEIMHEHHBIX B «/1aiKOBYI cepHio». IDTH JailKoBhle obpa-
30BaHisi B BO3PACTHON IOC/IEL0BATENbHOCTH INpelcTaBaeHb: 1) auopuT-
nopdupHTaMH H JaMupoupaMu; 2) rpaHOAHOPHT-aAaMeIHT-NOPYUPAMH;
3) rpanur-nopdupamu. Kpome T10ro, B cocrane KOMILIEKCA IPHCYTCTBYIOT
pas/H4HBe AalJHT-MerMaTHTOBble AaHKH, HO OHH OOBIYHO HeNOCPeICTBeH-
HO CBA3aHLl ¢ KOHKPETHBIMH HHTPY3HBaMH, B KOTOPLIX pacroJsiaraipores.

HexoTopule Hccaejgosatent, padoraiomue B KypaMuHckoii uactu pe-
rHOHa, KaTeropHYECKH OTPHIAIOT BO3MOKHOCTh HaJHYHS B COCTaBe JaHHO-
ro KOMIJIeKCa JaeK THMa TPAHOAMOPHT- H TpaHuT-nmopdupa. Bece ke Mbl
CKJOHHbLI BBEIIEGJSTh YKa3aHHYIO <«JaHKOBYIO CEDHIO» B COCTaBe Ccpeins
BepxnekapGoHoBoro Komisekca. OcCHOBaHHEM K 3TOMY MOTYT CIYXKHTb Clie-
nylomne QakThl.

VKkazanuble THOB JaiiKoBbIX oOpasopanuit B UaTkaabcKoM peruoxe
TECHO acCOLUHHPYIOT C TPAHOAHOPHT-aJaMeJJIMTOBBIMH HHTPY3HBAMH, IIPH-
ueM 3Ta accouMalid He NPOCTO HmpocTpaHcTBeHHas. Jlailky uMeloT Te e
nerporpaQuueckie H INeTPOXHMHUYECKHe OCOOeHHOCTH, YTO H HHTDY3HBHBI®
MACCHBEbI, K KOTOPBbIM OHH [PHYpOUEHBl, MPHUYEM Yy Pa3JHUYHbLIX OJHOTHIHHIX
MaCCHBOB 3TH 0cOOEHHOCTH OTJIHYHHL.

JloBOJILHO YETKO YCTaHABJIMBAETCS BO3pacTHad OAH30CTH MX K MOpO-
daM cpeiHe-BepXHeKapOOHOBOrO KOMIJIEKCa HA OCHOBAHHH IAHHBIX OLpe-
nejnentiss abcomoTHOrO Bo3pacra. ['paHogHOpHT-MOP(HPEl K BMelaoulye
HX TI'PAaHOMMOPHUTLI HMEWT oOYeHb OJIH3KHH BO3pacT (COOTBETCTBEHHO
27011 n 2797 man. Jaer, cm. tabua. 3). O6 3ToM e CBHAETEALCTBYIOT
H HEKOTOpHe reojorudeckde panuele. Tak, E. M. Tonosun yxaswiBaer Ha
nepeKkphiBaHde Jaek NoppHpuTa (IHOPHT-NOpGHUPHTA?) OTJOKEHHIMH akK-
YHHCKOI CBHTHEI Ha fipaBoOepe:kbe p. AnrpeH. B 3Tom ke paiioHe ycTaHOB-
JieH M JI0aKYHHCKMH Bospact rpanonuopur-nophupos. [lo naHubBIM
B. T. IOauna, BepxuenraBa3cKkmii HHTpY3HB BMeCTE C IPOPBIBAIOLIMMHE €ro Aaki-
KamH # J4iKo0Opa3sHbLIMH TeJaMH TPaHOAMOPHT-NOPGUPOB ¢  KPYIHBIMH
(a0 2—2.5 cm) (eHOKpHCTAMH TOJIEBOTO MINaTa OTUETJHBO NEpPeKpbiBaer-
sl OTJIOXKeHMAMH aKUMHCKOH CBMTBHI, B 0a3aJbHLIX KOHTJIOMepaTax KOTOpoH
NMPHCYTCTBYET MHOrOYHCJIeHHasi raJjbka rpaHoanopur-nopupos. To xe
caMoe HabJoganoCh HAMH B IOT0-BOCTOUHON yactu Kapadauickoro HHTPY-
3uBa u B Oacceiine lykautcas. B paiione Yapxkacapa rpaHoauopuT-mop-
(upbl TOXKE MepeKpLIBAIOTCH, HO yiKe OTJ0XeHMAMH wmypabcaiickoil cBH-
Thl, KOTOPYI) HEKOTOPHIE FE0JIOrH CYMTAIOT dKYHHCKOH.

[Mpusenenusle (akrTel N03BOJSIOT NpeAnogaraTe HalHUHe B COCTaBe
KOMIJIEKCa JlailKoBblX 00pa30oBaHuii.

Taxkum o6pasom, B cocTaBe cpejiHe-BepXHEKapGOHOBOTO KOMMJIEKCa BhI-
nendloTest yeThipe (nATas «aafikoBas») Qopmauud. B oTHomennn oOnema
KaxJI0H H3 HMX, 34 HCK/IIOYEHHEM TPaHOIAHOPHTOBOI, HET TBepLOH yBepeH-
HocTi. CkasblBaeTcsd HeZOCTATOUHAsT HM3YYEHHOCTh KOHKPETHHIX MAaCCHBOB,
HepaspaGoTaHHOCTL OTJIHUHTENbLHBIX MPH3HAKOB (a30BBIX M He (a30BbHIX
obpazoBaHuil.

OcoBeHHOCTH TNPOCTPAHCTBEHHOrO pa3MellleHHsi BCEro KOMILJIEKca B
.00llleM Te Ke, 4TO M [AJS BCero MarmaTH3Ma.

GOPMALLHSI THOPUTOB

MaccuBbl, c/0KeHHbIE TTOPOAaMH AHOPHTOBOrO COCTABA, PACHONOMKEHEB
M0YTH HCKJAKYHTENbHO B HOT0-BOCTOYHON YacTH paitoHa. EcrecTBeHHON rpa-
HUIeH HX pacrnpoctpanents sipasercs [lckemckuit xpeber. K cesepo-zanany
.0T 3TOH JIMHHH HeT BBLIXOJAOB MOPOJ, KOTOpHE MOXKHO YBEDEHHO OTHECTH
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X gandofi ¢opmanuu'. B nonoce, orpannuennoit IlckemckuM xpeGtom H
pekoii Yarkas, TNO0sIBAAIOTCS OTAedbHBIE JIHOPHTOBblE MaCcCHBB, TpHUEM
KOJHUECTBO MX YBeJHUHBACTCA B BOCTOUHOH M JOTO-BOCTOYHOH HacTax 3TOM
noJocel. MakcuManbHO Pa3sBUTBHI LOPOABI 3ToH (OpMaluu B IOTO-BOCTOUHOH
WacTH perdoHa (ceBepo-BocToK YaTkaabckoro Xp.), B Mexiypeube Yar-
Kaa—Kaccean.

B nonoce Ilckemckuil Xp.—p. Hartkan ZHOPUTOBbIE MACCHBLL TAK Ke,
(KAK W TpaHOAHOPHTOBbIE, JIPHYPOUEHBI K HAYAJLHOMY AHTHKJIHHAJIbHOMY
MIOLHATHIO, 3aPOKAABIIEMYCSI B HHiKHeM KapGoHe Ha coHe olllero npe-
«00aa1a01ero nporudanus.

B memnypeube Hatkan—Kaccan mopoasl AHOPHTOBOH (opMaunu pas-
TMEILaIoTCH B JPEeBHHX HHKHENAJe030HCKUX OTJO0KEHUAX H IPUYpoueHsl K
00/1acTH aHTHKJIHHA/ABHOTO Tepernba Kb3baTopcKoil GpaxHaHTHKAMHAb-
\HOH CKJalKH.

Ha npaBoGepexne YaTkana IHODHTOBEE MaCCHBEI JOBOJLHO TECHO
‘ACCOUMHPYIOT € TPAaHOAMOPHTAMH, B TO BpPeMs KakK Ha JeroOepexbe 0oJb-
IHHCTBO MHTPY3HBHBIX TeJl, CJOMKEeHHBIX NOpoAaMH AHOPUTOBOH (opma-
AIMH, pacnoJiaraeTcs rjgaBHbIM 00pas3oM B 3HAOKOHTAKTOBBIX U4CTAX rpa-
(HHTHBIX MaCCHBOB HJAH Ha  yyacTKax NPeUMVIIECTBEHHOTO pasBHTHIH
TPAHHTOB.

Mopdoaorust A1HOPHTOBLIX MaccHBOB  pasHooOpasna. bBoasmuucrso
HMeeT (OPMY CeKYIIHX TeJ; BCTPedarwTcsl TeJa, MOp(OJOrHa KOTOpPhIX IIPH-
«OuHKaeTess K MEKNJAACTOBbIM 3agexaM. Hanpumep, Uykypcyiickuit HH-
Tpy3us mnosoro (30—40°) norpysmkaercss B HOKHOM  HAaNpaBjeHHH 10X
M3BECTHAKH U NPHYPOYeH K FPAHHILE CTPYKTYPHBIX SPYCOB.

HaunbGonee kpynabiii AxOy/Jakckuii Maccup maoilanbio okoao 47 xm?
BXOAHT B COCTaB Kpynueilllero cJoxHo nocrpoeHHoro Yarkano-Aurpencko-
ro 6GaTosMTa M NPHYpOUeH K leHTpaabHoil uyacTH KymGeab-Apamanckoit
TeKTOHRUECKOW 30HEL.

[Tpeobmanaior B MaccHBe KBaplieBble JIMOPHTH, mepexoisllie B
JAHODPHTE, TaGbpo-aHopHTLl U Jaxe ra6bpo. Pexe ormeualotcss OTKJ/OHe-
HHA B CTOPOHY CHEHHUTOB.

[To nanneiv H. I1. Bacunbkosekoro u 3. I1. Apremosoii, kBapiesble
JTHOPHUTBL — cepble W TeMHO-Cepble, cpedHe- H KPYIHO3EepHHCTHIE [OPOIH,
«cocTosie 3 niarvoknasa (Ne 39—57, 55—79%), kaauwnata (10—13%),
xBapua (1—10%), ampubona (2—12%), Guoruta U nupokceHa (mo 5%).
AKueccopHble TNpeACTaBJIEHL DPYAHBIM MHHEpaJOM, anaTHTOM H cheHoM B
Koaudectse ot 0,5 1o 5%.

Ilopona oGnagaer runuaHOMOp(HO3EPHUCTOH H THMHYHOH AHOPHTOBOI
LTPYKTYpOil. Becbma Xapakrtepno KyukooOpasHOe pacnpeneienue TeMHO-
ilBETHbLIX MHHEDAaJoB.

JHopuUTBL pacnosoXenHLX B H3LBECTHAKAX HeDOJbIINX H30JHPOBAHHDLIX
autokop B Dacceitne p. Cauganain mpejgCTaBJASIIOT COO0H CEPYI0 W TeMHO-
CEePYI0 MeJKO3ePHHCTYIO MOPOMAY, COCTOAULYIO W3 Npeob/agarollero jardo-
wnasza (Ned45—57), nupokcena (aprur), OHOTHTA, KBapla H PeiKo KaJjH-
Aunara. AKileccopHble B OCHOBHOM MAaTHETHT U amaTHT.

Crpyxrypa nopojbl OObIMHO IHOPHTOBAsi M THNHAHOMOPGHO3epHHCTA.

Kpowme wToKOOGpa3HbIX Tes JHOPHTOB, B Oacceitne p. Caniazain BCTpe-
4aloTCsl H MHTPY3HBHbIe 3aJeXKH, MpeJCTABJICHHbIE HHOTAA U KBapiicoaep-
KAWUMY IHOPHTAMH.

' B. M. TlerpoB na Jaepofepexbe p. Mailinantan Habai0nan npopbiBaHue ITHOPH-
0B NOPGHPOBHAHLIMH TpPaHUTaMH MaliiaHTajbcKoro Maccupa. HeGospuile aHOpHTOBBIE
Tejla HesCHOro FeHesHca orMedainTcs u B paiioHe CyCHHIeHCKOTO HHTPY3HBA.
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Huoputosele nopoasl Gacceifina p. KaccaH caaraioT A0BOJIBHO MHOTO-
yncaeHnbie, Hebo/bllHe, 00bUHO WTOKoOGpasusie Teaa. Ilpencrasasior
co6oil TeMHO-cepylo H cepylo, OObBIMHO MEJIKO-, pexe CpPelHe3ePHHCTYIO
nmopoaiy, cocrtosimiylo M3 naaruoknasa (Ne55—57), Guorura, amdpudona,
nupokcena (aBruta) W KBapua. B kauecTBe akllecCOpPHBIX MHHepaJOB TPH-
CYTCTBYIOT MarHeTHT M amnaTHT; pelKo BcTpedaeTcs LHPKOH, OOLIYHO B BH/IE
BKJIOUeHH B GHOTHTE, MPHUEM BOKPYr UHPKOHa B OHOTHTE OTYET/JHBO Ha-
ouolaetcs OoJiee TYCTO OKpauleHHAs Kalima.

Cpenu aklleccopHeB pe3ko mnpeobaafaer MarHeTHT, aCCOUHHPYIOUIHIT
0OBLIUHO ¢ TEMHOIBETHBIMH MHHepaJaMH.

CTpyKTypa nopoab TJAaBHLIM 00pa3oM JHOPHTOBAs, MECTAMH THMH-
auoMophHO3epHHCTAS.

CpasHupas mnetporpacduyeckye 0COGEHHOCTH IHOPHTOB, PAa3BHTHIX B
bacceiinax pexk Canpanaw u KaccaH, MOXHO OTMETHTb, YTO B KacCAHCKHX
LHOpHTax NJjaruoknaas OoJsiee OCHOBHOM, a TakiKe OTHOCHTeNbHO OoJjblilee
colep:xavue nupokceHa. OnHako HMelOIIerocs B HalleM pacrnopsKeHHH:

Tabauna 6

XuMuueckHit coctTaB nmopol AHOPWTOBOH topmauuu, eec. %

Jaement I 1 I I 1A% I \'s ' Vi | Cpearce
Si 20.7 26,3 27,8 26,4 26,3 28,3 26,3
Al 10,0 8,6 8,4 s L) 9,2 8,4 8,9
Fe 6,6 6,0 5,0 4,5 5,3 4.8 5,4
Mg 2,6 2,9 1.5 2,0 2.0 t,8 2,k
Ca 8 7 4,7 3,4 5,0 4,6 3,6 5,0
Na+K 4,1 5,0 a.7 o, 5,9 4.8 5,2
n 76 41 41 %51 42 50 50

[— Yykypcaiickuii MaTPY3uB (cp. u3 2 auan., 3556—356): II— Bepxueuanmancaiickilii

(364, 365); LIl CuapOuancaiickuii (370—374); IV— UYasatuuckuii (357—362); V— Yan-
ma-Kommancaiickuii (376—383); VI — Canzanawckue nurpysusbt (384, 385, 580).

Mateprana KpaiiHe HefOCTATOUHO, M He HCKJIIOUeHO, UTO IIPHBOAHMBIE
JlAHHBle B DaJbHeHIIeM MOTYT He NOATBEPANUTHCH.

Yro kacaercs AHOPHTOBBIX MOPOJ, OGPA3YIOLUIUXCSH B KOHTAKTAX rPaHo-
LHOPHTOB H HMeWUIHX C HHMH TOCTeNeHHBle Nepexolbl, TO M3 rnetporpadu-
YEeCKHX OTJIHUMTEJbHBIX OCOGEHHOCTEeH MOMKHO OTMETHThb MPHCYTCTBHE B
HHX B 3aMeTHHIX KoJHuecTBaX xanuumara. Ou 3auuMaer KpynHbie V4acTKu
(B maudax) u NOAKHAHTHYECKH BK/IIOYAET MEJKHe 3epHa APYrHX MHHepa-
Jn0B. B 3HIOKOHTAKTOBBIX IHOPHTaX OTMeuaercsas GoJiee WIHPOKOe H3MeHe-
HHe nnarvokaaza (Ne36—45) u B oGulem Gosee KHCJABIH €ro  COCTaB.
Onnako B nanbHefileM Heob6xoguMo paspabotate 0GOCHOBaHHBIE TMeTPO-
rpauyeckde KPHTEPHH OTIHYUs (PA3OBBIX M THOPUILHBIX JHOPHTOE.

Jasi XxapaKTepHCTHKH TNETPOXUMHUYECKHX OCOOEHHOCTefl mopon AHOPH-
TOBOH ¢opMalun MBI pacrnonaraeM 26 xumMHYecKMMH aHagauszamu (tadgd. 6)
IHOPHTOB M3 pa3JIMYHLIX MAacCHBOB, NPHYEM OTJesbHble MACCHBHI OXapak-
TePH30BaHbl HEOAMHAKOBO — oT | 10 8 aHanuzoB. Kpome TOro, Het MOMHOM
VBEPEHHOCTH B MPHHAIMEKHOCTH BCeX AHAJHM3HPOBAHHLIX MOpoa K ¢aso-
BbIM, @ He K TUGPUAHBIM THOPHTAM.

Ha nuarpamme (puc. 11) durypatuensle Toukd npol, ortcGpaxaio-
lHe XHMHUYECKHH cocTaB nopoa (opMaluH, pacnosiaraiorcss B OCHOBHOM
MeXKAy JHHHAMH H3MCHUHBOCTH CpPeIHHX THIIOB MOPOI HOPMAJbHOrO H Lle-
JIOUHOTO pAna W IPYNNHPYIOTCA B YETLIPEXYTOJLHHKE, OrP4HHUEHIIOM (PHTY~
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PAaTHBHBIMH TOUKAMMW CPeAHHX THIOB AMODHTA, KBapuesoro rabopo, Momullo-
HUTa WU cueHuTa. PurypatusHas TOUKa ycpelHEHHOH NpoObl GJHIKEe BCero
‘COOTBETCTBYET CpelHeMy THIY MOHIOHWUTA M pacnojaraercs Ha OHarpaMme
JIEBEE, UTO CBHIETE/NbCTBYET O HECKOJBKO MOHHKEHHOH (10 OTHOLIeHHI0 K
MOHILOHHTY) OOIIEeH IIeJOYHOCTH, NIPHYEM HATPHH W Kajauil comepxartca B
PaBHOM KOJIHYECTBE, TOTAa Kax [/ MOHIOHMTOB XapakTepHo npeolaana-
HHe, XOTA M He3HauHTenbHOe, Kanus. OT cpelHero Tuma IHOPHTA, B CO-
cTaBe KoTtoporo npeobiamgaer nHat- :
pHil, ycpeanennad npofa oTJauHua- 5"'1 - 9
eTCsl elle W IMOBBILEHHON oOueH j
IL[eJIOUHOCTHIO. 35t
Onnaxo, eciu B cpefiiem cojiep- %
JaHWe HaTpHs H KaJaHd B CymMMe
uesioyedl OAHHAKOBOE, TO B OT- 33
nejbyblX npoGax OHO JOBOJLHO
pe3ko koaebaercs. Harpus Goabme — 32
B nopoaax Yasaruuckoro u Yykyp- 31
CaliCKOTO HHTPY3UBOB, AJsl KOTO-
pPBIX OLHOBPEMEHHO OTMEYaloTcst M 3gL
MOBbILIeHHe COAePKAHHA aJTIOMUHHKS
H KaJjblHs. 29
Cpeanee cojepxaHHe OCTaJib-

T

HLIX 37CMEHTOB NOYTH Takoe ke,  2o[

KaK B MOHIIOHHTaXx. 27+
B To Ke BpeMs Ha JgHarpam-

Me ¢urypaTHBHble TOYKH 3HauM-  Z6f

TelbHO pa30fpocaHbl, YTO CBHAe-

TeJbCTBYET O JOBOJBLHO PE3KOM KO- 2 [’

qeGaHuH XHMHYeCKOro cocraBa oT- gt

JIeJbHBIX MACCHBOB WJIHM HX Y4acT-

KOB. 2T0, BEpOSATHO, CBSI3aHO C BTO- 23+

PHUNBLIMI H3MEHEHHAMH M C TeM, . |

YTO OT/eJbHble TPOOLI XapaKTepH-
3yioT He ¢dasoBele, a rHOPHIHBIE 2

JHOPHTLL. { -
Taxkum ofpasom, IO cpegHeMy 2’02 3 4 5 5 7‘ 8 .E?t_ié?ﬁ_
XHMHYECKOMY COCTaBY MOPO/ABI THO-
. Epslim s dia N (Na+K)

PHTOBOH (opManHH OTJIHUAIOTCH OT
CPEAHero THNA JHOPHTOB IVIABHBIM  pyc, 11, SneMentapHas NeTPOXHMUUYECKas
06pa30M INOHHZKEHHBIM  COAepiKa-  aparpamma nopox AHOPUTOBOH GopMaIiu
HHEM KPeMHHSI U MOBBILIEHHOH 00- (yca. oboau. Ha puc. 9).

e IeJOYHOCTBIO; NOCJeHee BO- 1

obie xapakrepHo aas nopoj Yartkasao-Kypamunckoro pernona. [ToBmiies-
Hafg HIeJOYHOCTh, B 4aCTHOCTH oforalllenye KaJHeM, N0 MHEHHI0 HEKOTOPBLIX
HCCJae0BaTe/ e, sSIBJASeT sl Pe3yaAbTaTom :;apGOHaTHoﬁ ACCHUMUJ/ISIHNA C BbIHO-
cOM HATpHA M (QUKcauMeid Kaauf. DT1i 0co0€HHOCTH MHOTAA OOLACHAKT Ha-
JIOKEHHEM LIeJIOUHOrO MeTacoOMaTOoza, CBA3AHHOIO ¢ BO3jelcTBHeM DoJee MO-
JIOILIX TPAHUTOHIHLIX UHTPY3HI.

['eoxuMuyecKie OCOGEHHOCTH TOPOA AHOPUTOBOH (OpMAlHH H3YUYEHBI
HaMH Kpaiine neaoctaTouHo. EIWHHYHBIMH CHEKTPAJbHEIMH  aHAJH3aMM
OXapaKkTepH30Banbl JIHIIL 3 HHTPy3uBa — Uykypcalckuil, Kauncyickuit u
YanrtaslTamckuii.
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$OPMAILLUA TPAHOLHOPHTOB

[CpanHoanopitsl BMecTe ¢ afaMe/NIUTaMM  CJATAIOT  TOAABIAKIYIO
4acth nopoja aanHoro kommiekca. IToponamu rpanonuopuToBOil opmanuu
o6pasosanbl caeinylomre HHTPy3uBH: DBagamckuii, Bepxueyramckuii (Cy-
CHHTeHCKHIT), Artmkaiaykckuil, Ofraunrckuii, Tamacckmuit, Mxuauckuii,
lO:kno-Kapasurpoikeknit, Canganamckuii, Cpeanecanganamckuii, Hikie-
caunanawckuti, Kauncyicknii, Tosameickuit, UYasatuuckuii, UaTkano-
Anrpenckuii, 3ekcafickuit (?), AunaGyxkunckuii, [esunckuii, UuMmranckmui,
Pagarckuii, Kapaapuunckuii.

B oTHolleHHMH NpPOCTPaHCTBEHHOrO pa3MCLIEHHA [OPOA  (hopMaluH
MOMKHO CKa3aThb CJelyiollee.

Hekotopble HcclefoBaTeln BHIAENAIOT B Tpeaesax perhoHa KOHLEeHT-
pul passuTHs Marmatuama. HanGosee noapo6GHO 3TO nLoJOKeHHe paspa-
6orano ®. A. YcMaHOBBLIM, KOTOPHIl YCTAHOBHJ TpU TAKMX KOHIIEHTpa,
XaPaKTePH3YIOUINXCs 3dKOHOMEPHBIM cTpoeHHeM. [lo ero mpejcraBieHusiM,
NOpoJbl paccMaTpuBaeMol (OpPMauUMH CIaraloT MPOMEXKYTOUHbIe  30HbI
KoHuentpos. Tak, B Ilckem-TanacckoM KoHIeHTpe IeHTpaJbHAs 4acTb
Tanacckoro rpaHoanopuTosoro Maccupa, Canpganamckuii, Humune-Canga-
gawckuii, HMxunaucknit n Cycuurenckuii o06pasyioT OrpoMHYI0 Ayry, o6pa-
LILEHHYIO BBRIMYKJAOH CTOPOHOH K IOTY.

Takue ke npoMexyTouHble 30HBI 0Gpas3yloT rpaHoAHOpPHTH B Yatka-
no-AnrpenckoM u CpenreuaTkana-KaccanckoM KOHIEHTpaX.

Onnako BO3MOKHA H Jpyrasi TPakTOBKa 3aKOHOMEpPHOCTEll NpocTpaH--
CTBCHHOTO pasMellleHHs [0POJA TPAHOAHOPUTOBOH ¢dopMauHd. IDTH TMOPOLb
MaKCHMAaJbHO PasBHThl B H:KHOWH (I0ro-3analHoil) 4YacTH perdoHa, rie
ciaaralor Oousbllylo vacTb KpymHeimerp Yatkano-AurpeHckoro 6aronura,
pacrnoJjiaraiolleroci B CEeBEPO-BOCTOUYHOM Kpblle H  YacTHUYHO B siApe
KPYIHOro BepxHena/jeo3oHckoro nporu@a, MMeWLLero CeBepo-3anagHoe -
NpoCTHpaHHe M BO3HHKIIero 1o rpanuue Yatkanbckoh u  KypamuHcKoi
noJ30H. I'paHoaHOpUTE BMecCTe ¢ ajaMeJHuTaMH, CBSI3aHHBIMH, 10 MHEHHIO
psna uccaenosateneir (B. KoswipeBa, A. C. Amenyura u xp.), IocTeneH-
HBIMH IlepexojlaMH, oOHaxKawTes 3jech Ha nJomaan okodo 850 xm2.
O1 ocHoBHOro «siipa», BBITSIHYTOrO B CeBepo-3anagHoM HanpapjeHHH, OT-
XoaaT Kak OBl JiBe BeTBM CcyOGMIMPOTHOrQ H CEeBEPO-BOCTOUHOTO MPOCTHPA-
uufi. Ileppas nmpeancraBasier cofoil Lenoyky HeCKONbLKO BBLITAHYTBEIX B CyO-
WHPOTHOM  HaNpaBJeHHH MACCHBOB, COCAHHEHHBIX  YE€TKO  BHJIHBIMH.
nepekMMaMH M npociexupaiomuxcs B Gacceiinax Tepca un  Kaccana.
Bropas Bersb Takike oOpasyer 1enouky, HO H30JHPOBAHHBIX MaCCHBOB-
{(daxaprelcyiickuii 1 AJIMalOHCKHMI BBIXQAE, oOHaxalomuecs H3-MOA Me30-
KalHo30icKuXx ortaoxenud, Hmmxue-Cpenuecanganawmckuii, Cannanamckiii
u Tasacckuii MHTPY3HBHI), CJAOKEHHBIX PPAHOLHOPHTAMHU.

Mo:kHO 1Ipe/Ano/ioKHTb, YTO BCE& 3TH BBIXOABl  SIBJSIOTCH  YaCTAMH
(Kyrosamu) eIMHOro MarmMaTHYecK@ro Teja. B cBA3M ¢ 3THM He JHIIeHa
OCHOBaHHsA BbicKazaHHasi emle B. L ITomoeeim B 1938 r. MbicAb O Mewx-
dopmannHoHHOM XapakTtepe Uartkano-AHrpeHckoro 6aTosHTa.

[To-euauMomy, Me:K(pOpPMalUHOHHLIN XapakTep HMEIOT M  HeKOTOphie-
OTJe/bHble HHTPY3HBHL. Tak, MiXxHauckHil HHTDPY3HUB, BEPOATHO, MOMKHO CUH-
TaTh JAKKOJHTONOZOOHBIM Mexk(pOpMALHOHHBIM TEJOM, JIOKaJH30BaBIIHMCH
MeKAY OTJOKEHHAMH HHKHEro W CpejHero naJjeososd, Pe3Ko OTIHYaloLIHM-
cA Mo CcrenedHd JHcAouHpoaHHocTH. O6 3ToM  Ke  CBHAETEJNLCTBYIOT
KY[OJIOBHAHOE 3aJieralde BMeLalolmHX Topoja (6paxuckiaika), a Takxe-
3aBHCHMOCTL (JOPMBI M pa3MepoOB OTJAeNbHLIX uacTell HHTPY3HB4. OT 3pO-
3HOHHOIO cpesa.



Ha wémxdopMauiionublii XapakTep canaanamckiX HHTPY3HBOB MOTYT
YKadwiBaTh pacnpefesnene OKPYIKAIOIIHX HX CATEJVIMTOB, HaaiuiHe MHOTO-
YHCIEHHBIX MEXKNIAcTOBMX anoua M WX 0CTAaTKOB, COXPaHUBIIHMXcCA MDH
pa3MbIBe B BUAE «HALLTENOK» HA H3BECTHAKAX (puc. 12).

B cepephofi 9ACTH perioHa HECKOJbKO H30AMPOBAHO pacnonaraercs
Cycunrenckuii HHTPy3uB. MsonupoBanHoe noJsoxkenne ¥ NOYTH MpaBH/IbHASA
DKpyTJaas (popma HeCKOJAbKO BBLIAESAIOT €ro Cpein APYTHX TPaHOAHOPHTO-
BLIX 'MACCHBOB, XApaKTepH3VIOWHXCA OOJBUIOH CA0KHOCTBIO H H3BHIHCThIMH
KOHTypamu (B I1aHe), a TakK:Ke TEM, 4TO MeKAy KPYNHbBIMH MacCHBaMH
0OLIYHO pacnonaratotcs HeGoJblIMe ITOKOOOpasHbie Teda, Kak Obl CoelH-
HSIOLIHE 3TH MacCHBBHIL.

‘Bropoil KpynHbLIH rpadOIHOPHTOBLIA MHTPY3HB, HaXONAIIMIACA B CeBep-
Holi ‘onoBMHe perHona, — Mxnauckuii. OH uMeeT yIJHHEHHYIO B CyGLIHPOT-
HOM (ceBepo-3anaiHoM) HanpasjieHHd (GopMy ¢ HEPOBHBIMH H3BHJHCTHIMH
‘ouepraiuamMu. O BoCTOUHOH oKoHedHocTH Mxnauckoro Maccuea B cenepo-

Puc. 12. Mexknaactosple anmodusbl rpaHoJHOPHUTOB B H3BeCTHAKaX KapOoda (a), ,Haul-
JAenKu® rpaHoJMOPHTOR Ha naBecTHAKAx (0).

BOCTOYHOM Hamnpap/JeHHWH MOYTH HeNpPEepPLIBHOH NOJOCOH TAHeTcs pAd He-
O0JBIINX I'PAHOIHOPHTOBLIX HMHTDY3HBOB, IIpOCJ/JeXKHBAKWIIHXCS BILIOTL A0
CaHjganaumcKkoro MaccuBa # Kak Obl COelHHSOIIHX ero ¢ nocxenHuM. Ta-
KHM 00pa3oM, TPaHOJHOPHTOBBle HMHTPY3HBLI, PACIOJIOMKEHHBIE lOXKHee
[Ickemckoro xpeGra, npeicTap/asfior co0oi kak Obl eJHHYH B3aHMOCBSI3aH-
HYIO - CHCTeMYy.

Cepepuee [lckeMckoro xpeGTa IPaHONHOPUTOBLIE HHTPY3HH 06pasyior
[10J10CY MOYTH CTPOro IIHPOTHOTO NPOCTHPaHHA, OFPAHHYEHHYIO C BOCTOKa H
3anana nanfonee KPynmHBIMU 3zech Maccupamu — Cycuurenckum u Tanac-
CKHM. Memny HHMH pacnoJiaraeTrcsa psan HeOGOJBITHX MAacCHBOB, 4aACTO BBLITH-
HYTBIX B TOM K€ UiNpoTHOM Hanpabienun (bapxpak-Axxanuyurafickuii u
rpaHOAHOPUTOBBle Tesna MaiilaHTaJbCKOro MaccHBa).

Paccmarpueas pasmeulenne rpaHOAHOPUTOB B CBSI3H C TEKTOHHUECKHM
CTpOeHHeM, MOXHO OTMETHTL CJedYlollee.

I'panoanoputel HYaTkaso-AHrpeHckoro 6aTosiHTa, KaK TOBOPHIOCH BHI-
ure, MPHypOYEHH K BepXHeNayieo30HCKOMY nporufy ceBepo-3anaiHOro Mmpo-
CTHpaHHs, NMPHYeM IIpOC/Aex<HBaIOLIHecs BOCTOYHee H 3amajHee cyOGIIHpPOT-
HEIE CKJaauaTble CTPYKTYPH IOTPY2KAlOTCA B CTOPOHY OaTOJHTA.



I'panopuoputhl MaccuBop Gaccefina p. Camnjagnam pacrojarawrcs B
10/KHOM Kpblie W uacTuuHo B siape Canpanauickoil CHHK/IHHAJH. B o6uiem
K CHHK/JHHAJbHLIM K€ CTPYKTypam NPHYPOUCHBl W TPAHOJHOPHTLL CeBep-
nofi monocel. Hekmouenue cocrasiser aumb MXHAUCKHHH MHTPY3HB, pac-
noJ0KeHHBI Ha ydyacTKe pe3Koro BO3AbIMaHH# IIapHHpa Kpy[NHEHIIEH
[TckeMcKOH AHTHK/JAHHAJH, OCJAO0:KHEHHOM Pa3BHTHEM BTODOCTENEHHOH anTH-
KAUHaabHON BpaxHCKaagkH. [1pHypoYeHHOCTbIO K Hell, BO3MOXKHO, H 00BAC-
HsieTCsl JAHATOHAJbLHAS IO OTEOIIEHHKO K IVIABHOH CTPYKType BBITAHYTOCTL
MaccHBa

3aBHCHMOCTb NPOCTPAHCTBEHHOTO pasMelleHHs TPaHOJHOPHTOBBLIX Mac-
CHBOB OT Pa3pbiBHLIX HapylueHuil He ycTanosnena. [locaeanne, BO3MOXKHO,
KaK-TO BJAHMSJH JHLIL HA MOpgoJorHieckie oco0eHHOCTH KOHKpEeTHLIX Mdc-
cupos. Ilo merporpaduueckoMy CcOCTaBy, OOIIHM MOPQOJOTHYECKHM OCO-
GeHHOCTSIM, XapaKTepy B3aHMOOTHOLLEHHS ¢ BMellalolHMH TopoaaMi U T. I.
BCe IPaHOAHOPHTOBbIE MACCHBBI JOBOJbHO CXOJHBI, XOTS B HEKOTOPHIX CJy-
yasx § 00J1a1aI0T OMpeeNeHHLIMH clielidHueckuMH ocobennoctamu. Hixke
NPUBOJMTCS KpaTKasi XapaKTepHCTHKA HEKOTOPBIX MAaCCHBOB, CJOMKEHHBIX
MOpPOAAMH IPaHOHOPHTOBOH HopMaLHH.

I'panomuopuTamMu o6pasosansl HeGonbmne (10—15 xm?) Tena, pacno-
Jaraiouliecss B BOCTOUHOM M CeBepHOM KoHTakrax MaiiantanbCcKoro mac-
cuBa. MHTpPy3uBBI JleBOoro ckioHa p. ATop  GacceiiHa ATAxKaijasfo Bbiie-
ensl E. M. TonoBunbiM Kax eauHblii ATAMalaAsidCKHii HHTPY3HB.
B pesyabrate nocaeayiomux pabor B. B. Kosmpesa, fl. B. Kaiinanosa,
B. @. Ilpouenko, ®. A. YcmaHoBa YCTAHOBJIEHO, UTO 3TO JBa N30JHPOBAH-
HLIX TeJsa, pasjlesleHHBIX MOJ0COH (oJee MOJOABIX TPAHHTOB.

['paHOAHOPHTEL POPHIBAIOT HHMKHEKapOOHOBble H BEPXHEAEBOHCKHE H3-
BecTHsIKH, Nopoabl TeKeuickoro HMHTPY3HBA  (HMIKHe-CpejHEKapPOOHOBLIH
KOMIJIeKC) H B CBOK Oyepellb NPOpHIBAIOTCS MOPHHPOBHAHBIMH TPAHHTAMH
coberenHo MaiigaHTaabCcKOro HHTPY3HBA.

I'panoIuopuTLl BHellHe cpelHE3ePHHCThle, DPABHOMEPHO3EePHHCTHIE Ce-
pbie MOPOJblI, KOTOPLle HA 3HAYHTE/NbHBIX LJOLIAJAAX COXPAHSAIOT ITOYTH OJH-
HakoBbiH 00K, OHH HMeIOT CJelylolIHii cocTas: naarnoknas —40%, xa-
Jgumnar — 20, keapu — 20, 6uoTHT ¥ OOGEIKHOBEeHHAR 3eseHas porosas o00-
Manka — 15, cden, anmaTut M pyAHBI MHHepan — okoao 5%.

CTpyKTypa HmOpojibl THIHAKOMOpP(HO3epHHCTA.

CycHHTEeHCKHH HMHTDPY3HB BKIIOUEH B JaHHYW0 dopMalHio He-
CKOJIBKO YCJIOBHO. BbI3BaHO 310 crnelH(pHYeCKHM COCTABOM CJarafolliux HHT-
PY3HB MOPOJ, BhIpaXKaloUWMMcsa B O0JbLIOH HX MecTpoTe, IHPOKOM Pa3BHTHH
nophHpPOBHAHEIX pasHOCTeil M pa3HocTeil, 6;MH3KHX K rpaHuTam. Ilociennue
Ha COBPeMeHHOM 3PO3HOHHOM cpe3e 3aHHMalor okoao 50% mnmoulagum HHT-
py3HB4.

B. B. Kogeipes otHocur CyCHHreHCKHII HHTPY3HB K (QopMauHu agaMen-
JUTOR, CYHTAS €ro TUMHUHEIM [peAcTaBHTeNeM mociefHeil. OnHako Takoe
06e30roBOpoOYHOEe yTBepiKIeHHe He MoxKeT OLITb NPHHATO MO CJeAYIOLUIHM
npuyuHaM. Bo-nepmeiX, B THIHYHBIX NOP(HPOBHAHBLIX agaMenaHTax OJHO-
HMeHHOH (GOpMalLHH THTaHTOKPHUCTAAJABl NpeAcTaBleHbl KaJHeBLIM I10Je-
BbIM IUNATOM (4aHAapTOKJa3oM), B TO BpeMsl KakK B CYCHHTeHCKHX MOpojax,
no pauubiM E. M. Mesenuesoii, — niaarnokaaszoMm. Bo-BTopeix, ¢ HHTPY3H-
BOM CBfI34HO CKapHOBO-MarHeTHTOBOE MeCTOpOKJeHHe. IJTOT THI MecTo-
poxaeHHH XapakTepeH [AJ TPAaHOAHOPHTOBOH W AHOPHTOBOH dopMauui,
Hurge (B npejenax perHoHa) He H3BECTHBHI CKAapHOBO-MATHETHTOBblE Mec-
TOPOXKJEHHSI B CBA3H € amaMesuiHTaMu. TakuMm o6pasoMm, pe3ko OT/JIHUHELE
netporpadHueckmii cocraB U MeTaJJIOTeHHYecKHe OCOOeHHOCTH HE MO3BOJIA-
10T CYHTATh Nopojabl CyCHHTeHCKOro MHTPY3HBa THUMHUHBIMH TpeACTABHTENA-
MH alaMe/JIHTOBOH (popMaluH.
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CycuHreHCKHH HHTPy3uB' npuypoued K sApy CyYCHHTEHCKOH AHTHKIH-
HaJbHOH CKJAIKH H B IJ1aHe HMeeT oKpyrayio ¢opmy. Obmas naoiialb HHT-
py3MBa B TFOPH3OHTaJbHOM cpese okojo 120 xm? HauGonee meranbHO OH
usyuen E. M. Me3sennesoii B KoHlle cOPOKOBHX rofioB. ITo ee paHHBIM, cpe-
IH TOpPOJ, ClaraloliHX HHTPY3HB, BLIAe/Asercs Psif pa3HOBHAHOCTEH, Mexay
KOTOPBIMH Ha0/104al0TCA NOCTEeNeHHbie nepexoab. PoOpMHpOBaHHE HHTPY-
31Ba MPOMCXOAUAC HA rayGuHe, He npeBHmIaomiend | K.

llenTpanbHast yacTe MAcCHBA CJIOXeHa CPeAHe3ePHHCTHIMH GHOTHTO-
BEIMH H POroBOOOMaHKOBO-OHOTHTOBLIMH TPAHHTAMH H ILIATHOTDAHHTaMH.
CocTaB 3THX MOpOA CHAeAYIOWHA: KBapu — 33—35%, kajiueBblH NOJIEBOH
wnat — 23—2b, nJjardoksas, MNpeacTaBJIeHHBII aJBOHT-0JIHTOKJI430M, —
30—31, ouotut —6—7, poroBas oOmanka -— 0-—3 u axleccopHbie MHHepa-
asl— 3—A49%.

Hamnee B BuIe Kosablla HIET 30HA amaMeJJIHTOB, NMPeACTaBJAIOUIHX CO-
6ol posopaTo-cepble NOPPHPOBHAHBIE MOPOALI CO CpPeHe- H MeJKOo3epHHC~
Toit OcHOBHO# Maccoii. CocrostT OHH W3 KBapua — 27%, KaaueBoro moJie-
BOro wnara — 23, maaruokaasa— 32, 6HorHTa —7, poroBoii OOMAHKH —
5, eAMHHYHBIX 3epeH NHPOKCEHa M aKueccOPHBIX — 5%.

INepudepuyeckyio uacTh caarailoT rpaHOJHODHTHI, MEPeXOAAlIHe Ha OT-
JeNpHEIX HeOOJBIIHX YYacTKax B TOHAJHTHL ['paHONHOPHTH — NOPQHPOBHI-
Hble, 3eJleHOBATO-cepble ¢ MEJIKO-, CPeflHe- H KpPYNHO3ePHHCTOH OCHOBHOH
maccoil. IlopdupoBuanble BbleJeHHd, JOCTHralmke 3—4 cu, npeacrasie-
Hbl B NOAABJANAIOUIEHl Macce nyarHoknasoM. Cocras rpaHolHOPHTOB: KBapl—
20%, xanuesnili nonepoln wnat — 19, naarwoxnas — 35, GuoTHT — 8, poro-
sas o6manka — 10, nupokcen — 2 u axueccopusie —69%.

CnoxHoe 30HanbHOe cTpoeHHe MHTPYsuBa E. M. MesenueBa 06bscHs=
€T TIPOSIBJIEHHEM MPOLECCOB aCCHMHJIALHH.

HxHaucKHH MAacCHB pacrnofoxeH B IeHTpaabHOH 4yacTH [IckeM-
ckoro xpebra, B Oacceiine p. Mixnau. On uMeeT ymjiHHEHHYIO B cyGUIHpOT-
HOM HanpaBjieHHH OPMY C HEPOBHHIMHM M3BHJMCTHIMH ouepTanusiMu. [aHHa
€ro npH MakcuManbHOH wiupuHe 9 xa moxoaut a0 24 kM, Vxuauckuit uut-
DPY3HB XapakTepH3yeTcss OYeHb HEONHOPOMHBIM COCTABOM IMOPOJ, CBSI3aHHBIX
MnocTeneHHbIMH NepexofaMH H H3MEHAIUWHXCA OT AHopHTa Ao rpanura. On-
HAKO TJaBHAas Macca Mopoj npeicTABleHa HOPMAaJbHBIMH pPOroBoOGMaHKO-
B0-OHOTHTOBBIMH TPAHONHODHTAMH, a OCTajbHble MOPOALI M3BECTHH KakK
SHAOKOHTAKTOBHIe hauun. HeuwameHeHHbie TPAaHOAMOPHTH! B UEHTPAJbHBIX
YyacTAX MHTPY3HBA MMEOT <CJeAVIOMHUH cocTaB: mnharuoknas — 35—40%,
Kaaunar (MHKDOKJIMH, OpTOKaa3) — 29, kpapu — 24, GHOTHT — 2—4, aM-
¢ubon — 0—4Y%, axueccopHble (PyAHHIH MHHepaJ, anmaTHT, LHPKOH, rpa-
HAT, TypMmaauH, c¢eH, optaT) —okomo 0,1%.

OnHako Kak Ha OIHY M3 nerporpauyeckux ocobeHHOCTeH MOpPOA HHT-
py3uBa neoGXoauMo oOpaTuTh BHHMAaHME Ha HMIMPOKHE BAPHAlMM COCTaBa,
ormeuaemple MHorumu astopamu (A. C. ApenynroMm, E. M. TonoBuHBIM
# ap.) H 0o6yclnoBJeHHHIE, BHAHMO, NMPONECCAMH ACCHMHISILHH, HOBOJbHO
LIMPOKO NPOABISIOIHAMHCS B MOPOAax AAaHHOH hOpMalLHH.

B KOHTaKTax ¢ pasiHYHBIMH BMELIAIOMHMH MOPOAAMH XapakTep Kak
SHIO-, TAK H 3K30KOHTAKTOBBIX H3MeHeHHH pas3sHueH, XOTs HM3-3a HHTEHCHB-
HOTO HAJOKEHUsSl BTODHUHBLIX TIPOLECCOB CTPOTOH 3aBHCHMOCTH MEXIy cOC=
TaBOM BMEIIAIOIKMX NOPOJ H XAPAKTEPOM YKAa3aHHLIX H3MEHEHMI B npee-
JlaX M3YYeHHO! YaCTH HHTDPY3HBA YCTAHOBHTh He YAAJOCh.

YaTkano-AHrpeHCKHM# MACCHB COCTOHT H3 MOPOX PAa3JjiHYHBIX
¢opMauHi, HO B OCHOBHOM 3/leCh Pa3BHTHI IPaHOAHOPHTEI — CpelHe3epHHC~

! XapakTepucTHKa WHTPY34Ba npuBoAwIcH no pasnsM E. M. Mesennesofi.
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Thle, HHOT/ZIa KPYNHO3ePHUCTBIE NOPOAb], OKpalleHHble 00LIYHO B cepble TOHa'
pasHbIX OTTEHKOB.

Tlerporpaduueckuii cocTas MX B AOCTATOYHOf CTeneHd namenuup. B
npepenax LeHTPANbHON YacTH MaccHBa nopoas (no panhbim A. C. Ane-
ayHra) caoxkenbl naarnokaasom (Ne 30—47) — 16—50%, xanuminarom —
10—36, kBapuem — 14—48, Guortutom — 3—6, porosoit o6MaHKOl — 5—
89%. OTMeuaeTCs HEKOTOPAs TCHACHINS K YBEAHICHAIO OCHOBHOCTH B nepude-
pHUecKoii, ceBepo-3anajHol 4acTH MacCHBa.

HauGonee pacnpocTpanennbiMi aKlieCCOPHLIMM MHHEpalaM® rpaHo-
JAHODUTOB SIBJSIIOTCA alaTHT, MarHetut, cden, nupur, optut. CnopazHyec-
KM BCTPEYAIOTCS TYPMAaiuH, aHartas, HasruT, QAI0OPHT W QUEeHb PEIKO —
rPaHAaT, FaNeHHT, XaJAbKOIHPHUT.

CTpyKTypa Nopoabl 00BUHO THIHAHOMOP(HO3EepHHCTAS.

CaupajdamcKuid HHTPY3HB pACIOJAraercs B cPelHEM TeUeHHH
p. CaHpasnaul ¥ Ha COBPEMEHHOM 3PO3HOHHOM cpese 3aHHMAaeT IJIOLanb OKO-
jgo 100 xm2 Hayuen cpaBHHTeAbHO MaJjo; Haubosee INOJHO  ONHCaH
JI. K. TypOuueim u ap. (1959). 3aneraer B H3BecTHAKAX AeBOHA H KapOoHa.

Cpeayn nopon MaccuBa lipeo0GaafaloT IPaHOHHOPHTBL, MEHbILE pA3BH-
TH a/]aMe/JIMThi ¢ KPYIMHBIMH, HHOT/IA JI0 HECKOJbKHX CaHTHMETPOB, MOPQH-
POBHAHLIMH BbII€JIEHHSIMH KAJIHEBOIO MOJIEBOro MInaTa.

B NpHKOHTAKTOBHIX YaCTAX, BHAHMO B pe3yJbTaTe acCHMHIALUHOHHBIX
MPOIEeCccoB, [JOBOJLHO IIHPOKO PA3BHTHI KBApILEBble JAHOPHTHl, TPOHIBLEMH-
Thl, HHOIA KBaplieBble MOHUOHHTLI. KOHTAKTH MeLy STHMH PasHOCTAMH,
4 TaKyKe MeXKJy HHMH H TPDAHOJHOPHTAMH HepeskHe, KaK LPaBMJIO, PACIJILIB-
YaTHle.

T/aBHEIMH COCTaBHBIMH UACTAMH I'PAHOAHOPHTOB SBJAAIOTCH: TJIarHoK-
aa3 (Ne 35—40), oproxnas, caaGo nmepTHTOBLIH, KBapl H TeMHOLBeTHLIe
MHHepanbl, NpeACcTaBjJenHble TaBHBIM o0OpasoM OnotutoM U ampubonom;
pexke M B 3HAUYHTENbHO MEHbLIEM KOJHYECTBe BCTpeuaercs mupoxcen. Ha
aKIlECCOPHBIX MMHEDPAJOB NPHCYTCTBYIOT MArHEIWT, CheH, anaTurt, UUPKOH.

CpenHecanjgaJamiCKMfE HMHTPY3HB pacnojaraercs Ha JeBo-
Gepebe p. Canpasnam, B sanajssoii yactu Ertu-3mnsasckoro xpebra. Ha
3anaje KoHTakTupyeT ¢ 3(Pdy3upaMu caHmaJauiCKoil CBUTLI, Ha BOCTOKE —
¢ u3BectHsakamu C,; KOHTAKTH CEKyliue, AOBOALHO KPyThie, MAmaioT MNOR
BEMellaIolife MOPOAbL.

HHTPY3HB CNOWKEH B OCHOBHOM MENKO3€PHHCTBIMH TPaHOTHOPUTAMH,
OHOPDHTAMH M TDaHHTAMH; [OCIe[HHe HaG/aI0falHCh B LEHTPAIbHOH YacTH.
[IpumepHo B cpefHed uacTH HHTpPY3HBA (HECKOJLKO K CEBEpY) COXPaHHACA
3HauuTenbHBI (mopsaaka 1 kM) oCTATOK HM3BeCTHAKOBOH KpOBJIH B BHIe
6/10K-KCeHoMuTa. B KOHTakTe .¢ 3THUMH H3BECTHSAKAMH B NOJ0Ce IIHPHHOM
okono 30 m oGpasyiorcs JeHKOKpaToRble KBapieBbie AHOpHTHL —Hannume
JAHOPHTOB, 00pa3ylollluX B BHJe OTOPOYKH KPaeBVIO YacTh HHTPy3uBa (B
KOHTaKTe ¢ H3BECTHAKAMM), OTMEUAETCs MHOTHMH HCCJeI0BATEIAMH.

ITpeoGnanarmT rpaHOAHOPHTH, NMpeACTaBAsIONHe coGofi cepyio u cepo-
BATO-PO30BYI0 NOCTATOYHO MEJKO3EpHHUCTYIO MOPOAY, COCTOSIIIYIO W3 Tja-
rnoknaza (Ne 39—45, unorna go 58), kanaumnara (oproknasa), Ksapua,
6uoTuTa, ambubona. AxleccopHble NpPENCTaBJAeHE MAarHeTHTOM, cheHOM,
anaTuToM, UHPKOHOM; BTOPHYHBLIC — CEPHIUMTOM, XJIOPHTOM, KapOoHATOM.

KBapuessie THOPHTHI, 00pa3ymoliuecs B, KOHTAKTe ¢ H3BECTHAKAMH, Xa-
PaKTepH3YIOTCS MNOBBILIEHHEM OCHOBHOCTH I1aruokjaasa (Ne 52) u mosBle-
HHEM MOHOKJMHHOTO NHPOKCEeHa, 4acTO acCOUMMpYIoulero ¢ OHOTHTOM B
MAaTHETHTOM.

Kauncylickufi MHTDPY3HB HaXOAUTCA B BepxoBbax p. Kaumuey,
npasoro npuroka Yatkana. OH nayyed CpaBHHTENLHO MaJo.
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HuXHecaHlalaWCcKHii HHTPy3HB pPACHONOKEH B HH30BBAX
p. Canganam. K woro-samagy or wero B rpsge AAMaion M B HWKHell
Y4CTH cpefHero TeueHus [Mkapreicy pacmosaralorcsi ABa HeGOJBLIIHX Bbi-
X0o4a TpaHOAHOPHTOB, SIBJSIOUIMXCSH, BHAHMO, NMPOLOJKEHHeM HHMKHecaH1a-
NamIcKoro MHTpy3usa. Ilpeo6ranalomuMyu mopoOAaMH 3TOr0 HHTPY3HBA fB-
JAI0TCS CpeiHe3epHUCTHIe GHOTHT-DOrOBOOGMAHKOBEIE TPAHOAHOPHTHL. B
amHKaJbHbIX YaCTAX HHTPY3HBa M [I3KapThiCyHCKOro BBIXOAa OTMeualoTcs
nop(UpPOBHIHEIE PA3HOCTH, @ B KPAEBHIX YaCTAX — AHOPHTOBLIE, CBA3AHHBIE C
rpaHoOIHOPHTAMH MOCTENEeHHLIMH TiepexofaMH.

Ilo BHemneMy BHAY TPAHOAHOPHTH — CePhle H PO30BATO-Cephle MOPO-
Ibl ¢ GOJBIIHM KOJHYECTBOM J[IOBOJLHO KPYMHBIX (3—5 MM) BHITAHYTHIX
KPHCTaJJIHKOB POTOBOH OOMAaHKH ¥ OHOTHTA.

I'naBHBIMH COCTaBHBIMH YacTsIMH INOPOALI  SIBJAAIOTCH: TJIarHOKJa3
(Ne 44 po 52), xanueBBlii NOJEBOH UNMAaT, Kapl, GHOTHT ¥ aMdubOa; aK-

r eCCOpHblE — MArHeTHT, amnaTHT,
36F 7B O0U€Hb pelKo ceH H LHPKOH.
f B uuTpysuBe BCTpedaioTcs
35p eIHHHYHbIE JaHKH TPaHOAHOPHT-
, noppupa, Meaxwe (2—5 ca)
kI & NPOXKHJIKHE alJHTa ¥ HeGoJbIIHe
(10—20 cm MOmHOCTH) KHJIKH
33 TEMHO-381€HEIX  OGHOTHT-POTOBO-
006MaHKOBBIX MOP(GUPHTOB.
32 [MeTpoxuMuyecKass xapakre-
PHCTHKA IOPOJ I'PaHOIZHODPHTO-
31k BOH (opMalUHH NPHBOAUTCS MO
JaHHbIM 87 aHa/nH30B, Xapakre-
3ot P pusywomux 20 pa3IHYHEIX MacCH-
. BoB (taba. 7). Ha npuseneHHOMH
291 L nuarpamme (puc. 13) HaHeceHH
" ~a=038 ycpeaHeHHble Npobkl 110 OTAeAb-
28p pls HEIM MacCHBaM.
QurypaTHBHLIE TOUKH YyC-
27 \j‘ PeIHEHHHIX NMPO6 TPYNMHPYIOTCHA
B OCHOBHOM B [0Jle CpelHero
2 2 THNA rpaHOIHOPHTA M BLITATH-
{ . ;' BalwoTcH BAOAb JHHHH H3MEHYH-
i § 9 BOCTH CpeJHHX THIIOB TOPOJ HOP-

Nk (Mg+k) ManbHOro psna. [Ilo raaBubiM
Puc. 13. dnemenTapHas neTPOXHMHUECKAs nuar- R 1 e P, 1
paMMa MopoO1 rpaHONMOPHTOBOH M ajmamenmuro- |HKAM — CONEPIKAHHIO KpEMHE-
pofi opmannii: 3emMa H menoyefi Mopoost B OC-
] —rpaHoIHOPHTH; 2~ AaNaMENAHThI. HOBHOH Macce (10 MHCCHBOB)—-
pacrnonaraloTcst MeX1y CpeiHH-

MH THNAaMH KBapieBoro AHODHTA M rpaHHTa.

Ilo conepKaHHIo «OCHOBHBIX» XHMHYECKHX 3JIEMEHTOB cpeiHeMy THNY
TPaHOAHOPHTOR OTBEYAIOT JHWL nopoabl Yasaturckoro, Mxmauckoro u
MeHblle CaHfanalicKHX HHTPY3UBOB. XHMHUECKHI COCTaB OTAENBHBIX Mac-
CHBOB B DA3/HYHON CTENeHH OTJAMYAETCA OT CPEAHEero THNa TPaHOAHOPHTOB
¥ H3MEeHSeTCsl OT KBapleBHIX JHOPHTOB [0 NMOpol, GJH3KHX 10 COAEpPHKAHHIO
KpeMHe3eMa H lleJIouel K IPaHuTaM M aa)e KBapueBbiM noppupam. B Goab-
INHMHCTBe MOPO/L B COCTaBe llesoveli npeobnanaer Kaauf, HHOrla 3HAUHTEb-
Ho. B Uumranckom H Yanma-KommancafickoM MaccHBaXx, KpOMe TOro, Ha-
6niofaeTcA 3HAYHTENbHOE YBeJHUYeHHe CYMMBI LIen0dYei, B pe3yJbTaTe Yero
¢urypaTusHble TOYKH NPo6 3TAX nopoA NPHGIHIKAIOTCH K JAHHHH LIENOYHOTO



pana. I‘lopo,t[b: ke CyCHHTeHCKOTr0 MacCHBa OT/JHYAlOTCH MaJbIM conepKa-
HHEeM Luenoveil, IPHYEM B HX cocTaBe npeobaanaer HaTpHi.

Conep:xanue aqlOMHHHS B paccMaTPHBAEMEIX MOpOJax B OOJbINHHCTBE
HHTPY3HBHEIX MacCHBOB COOTBETCTBYeT TAaKOBOMY B CPEIHEM THIIe TpaHo-
NHOPHTA; 3HAUHTENbHO NMOHUKEHHOE KOJIHUECTBO ero XapakKTepHO JIHIIL /15
nopoa Yanma-Axraw-Typacaiickoro - u Mailigavtansckoro maccHsos. Ilep-
BOMY CBOHCTBEHHO H pe3KO TOHHKEHHOEe COJep:KaHHe Keje3a, Maraus H
Kaiblys. 3aMeTHOe NOHHXKEHHe KOJHYeCcTBa jKeJe3a HalOaiogaercs B NOpo-
nax [lesunckoro u AKOY/NAKCKOrO MACCHBOB, a Pe3Koe TNOBBILIEHHe — B
CycHHFEHCKOM. 3/iech e Pe3KO I[I0BbIlIeHO CojepXaHWe Marhus. 3HayH-
TeAbHO MOHHMKEHHOEe KOJIHUECTBO KaJbLHMs XapaktepHo Ans AxOynakckoro
Maccupa H TPaHOAHOPHUTOB JeBoGepexbs p. Tepc H IOBOJLHO BBHICOKOE MJIs
Anwmacaiickoro. CooTHOlLIeHHe UIeJOYHBIX 3J€MEHTOB B OOMNbIIWHCTBE Mac-
CHBOB COOTBETCTBYET TAKOBOMY B IDaHMTAX, XOTH CpelHHe IH(PHI HECKO/b-
Ko OmpiKe K TDEIIOHHOPHTHM.

[TepecueTsl XHMHYECKHX aHaau3os 1o meroay A. H. 3asapuuxoro mno-
Ka3blBAI0T, YTO OKOJIO YeTBEPTH BceX Mpo0 NepechlleH0 ' INIHHO3eMOM (0CO-
Genno AxkOymakckuii u HaBatunckuii untpysuss). OQHaKO pe3ynbTaThl aHa-
JIH3a 3JIEMEHTaPHOr0 XHMHYEeCKOro COCTaBa MOPOJ TPAHOAHOPUTOBHLIX Mac-
CHBOB CBHJ/IETE/IbCTBYIOT B 00UIEM O HOPMAJBLHOM COJAEPIKAHHW B MOPOAAX
aJIOMHHHS H Jaxie o HeJocTaTke ero B mopoxax AxGy/rakcKoro MaccHBa.
Ha xumugeckuit cocraB Kpaesbix (auufi rpaHofHOPHTOBHIX MACCHBOB BO
MHOTHX CIyuasX CHIBHO BJIHSIOT BTOpHYHBLIEe npomecckl. Tam, rae Takie mpo-
LleCChl HE TPOSIBMINCh, CYLLECTBEHHBIX OTKJOHEHW! OT CpejHero cocrana
Mopoj AaHHOTrO MaccuBa He Habmonaercd. MHorza B KoOHTakTe ¢ M3BECTHf-
KaMH OTMEUaeTcsl He3HAUHTeNbHOE YBeJHYeHHE WIEJOUYHOCTH H yMeHbmeHHe
KHCAOTHOCTH.

®OPMALLHA ANAMEJIJIHTOB

QopMauna alaMeN/IUTOB BLILENAETCH [0 HEKOTOPOH CTemeHH YCIOBHO.
Xapakrtep NpoCTPaHCTBEHHOTO pa3aMelleHus nopoxa dopmaunu B oblleM TOT
¥e, YTO H JJf TPAaHOJAHODHTOB, TaK KaK B MOJAaBJsOLIEM OOJBIIHHCTBE
cayyaes ajgaMelIHTHL He 06pasyloT caMoCTOsITe/bHble H30JHPOBAHHEIE HHT-
PY3HBH, 2 BMECTE C TPAHOAMOPHTAMH CJATAlOT ELUHLIE CJOKHbIE MaCCHBbL

AnaMenyuThl y4acTBYIOT B CTPOEHHH psila MacCHBOB, B KOTODHX B
GONBbIIMHCTBE CIyYaeB CBA3aHBI C IPAHOAMOPHTAMM TOCTENEHHBIMH Mepexo-
namu. B nactodlee BpeMss B HaTkanbcKoil M0j30He He H3BECTHO HM OLHOTO
ciyyasi IOCTOBEPHOro M OJHO3HAYHO ONpelensieMOro HHTPY3HBHOrO KOHTAK-
Ta MexkJ1y TPaHONHOPHTAMH H ajmaMennutaMu. Bo Bcex Takux caydasx Hme-
I0TCSl Pa3JHYHBIE TOUKH 3DeHHs Ha XapakTep B3aHMOOTHOIUEHHS 3THX NOPOA.

B MalinaHTanbcKOM MaccHBe aJlaMe/JIHTH Y4acTBVIOT B
CTPOEHHH  AT/UKaHNsyCKOTO TPaHOAMOPHT-aqaMeNJIMTOBOTO HHTPY3HBA.
Pasputhl oM ¥ Ha JaesBoGepexbsax AwTtopa u Oifiramnra, rae OTYETIHBO
NPOPLIBAIOTCS aNACKHTOMAHBIMH TPAHHTAMH.

AnamennuTthl CpefiHe- ¥ KPynHO3epHHCTHIE, NOPGHPUBHIHLIE, OOLIUHO
cepole. [laa 3TOi moponbl XapaKTepHbl NMOPGHUPOBHIAHEIE BHIIENEHHS I0Jie-
BOro 'mmara-pasMepamu B cpeagHem 0,56X1 cm. KosnngecTBo MX HENMOCTOSH-
HO; B cpeanem Ha 1 m2? npuxoautest 10—20 BuIe/IeHHH, 361 _

MHUKpOCKOMUYeCKH YCTaHOBJIEHO, UTO MOP(HPOBHIE BhiAeJNEHHSI OTHO-
CATCS K IePTHTOBOMY KanHiumaty, Takoi ke KaJHINIAT OTMEUEH H B OC-
HOBHOH Macce MOpOJbl, Tle COAepKHTCA C MJIarHokaasom Ne 33?,41 B GoJib-
LIHHCTBE CIyYaeB NPUMEPHO B PABHOM KOJHMYECTBE.

- TeMHOLBeTHBI!l MHHEPaJ, KOJHYeCTBO  KOTOPOTO- He npeBHmaeT 15%,
NpeacTaB]eH GHOTHTOM; B eJMHUYHBIX CYYasx B ACCONMAINH ¢ HHM  OTMe-
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4aeTcsl OObIKHOBEHHAs 3e/eHas Poropas o6MaHKa.l3 akieccopHbIX PUCYT-
CTBYIOT peliKue 3epHa ceHa, pyTHia H PyJHOTO MHHepaJa.

CrpykTypa OCHOBHOH Macchl NHOpPOBI runuguomopduosepuucras. Ca-
MocTosTeqbible anamenautel B. B. KoswipeB Buijeaser B MxuanckoMm mac-
cuge, a 3. A. IOxanesny — B Uartkano-Anrpenckom. CoCTaB 4/1aMeqIUTOB
miarnokaas (aujesun) — okoso 30%, KaaHInaT ABYX remepauuii — B cpen-
HeM 25, KBapl — 25 H TeMHOLBETHBIE KOMIIOHEHTbI (ampudon u GHOTHT) —
o 200/0

M3 akueccopHbix MHHEpaJoB npeobiaagaer KceHOMOp b chel, pexe
BCTPEYAIOTCS anaTHT M PYAHbIA MHHEPA]l H KpaHHe PefKO — IHPKOH H
OpPTHT.

CTpyKTypa «OCHOBHO#H MacChls» THIHIHOMOP(HO3epHHCTAST B KOMOHHALIMH
C MHKporpaguueckol, pexe MoHKHIHTOBAS.

3ekcalcKHii MAacCCHB IJOWAAIO OKoso 150 xm? pacnoyioxeH B
mexnypeube 3ekcait -— Illapkpakcaii. TnaBuass macca [opon mpejacTasJe-
Ha CepLIMH H PO30BATO-CEPbIMH B OCHOBHOM CPENHEe3epPHHCTHIMH aaMeJlIH-
TaMi ¢ GOMBIIHM KOJNHYECTBOM KPymHEIX (2—4 cM) MOPHHPOBHIAHLIX Bblle-
JieHHil Kanuwnara. Popma BblIeNeHHI OGBIMHO He COBCEM NpaBHIb-
Hasd, C OKPYIMIIMH yI/laMH, XOTS HEPELKH U XOPOLIO OrpaHeHHble KPHCTAMIH.

CocTaB MOPOAB! («OCHOBHOI Macchi») XapakTepH3yercs CoaeprKaHHeM
nnaruoknasa (Ne 28—38) u KanunaTa NPHMEPHO B PaBHBIX KOJIHUECTBAX—
90—60%; xBapia—okono 25% M TeMHOUBETHBIX KOMIIOHEHTOB — 15—
20%, npnueM, Kak nmpaBH/O, GHOTHT npeobaanaer Hag amdpuGosom.

JI. . Typ6us H Ap. OTMEYaloT, YTO B KOHTAKTOBBIX YACTSIX MaccHBAa
nopdupoBHAHbIE BHIIENEHHS YACTO HCYE3aI0T H NOPOAA NepexoauT B pas-
HOMEPHO Cpe/HesepHHCTHE GHOTHT-POroBOOGMAaHKOBHIE TPAHOMHOPHTH, 8 B
HEIOCPENCTBEHHOM KOHTaKTe — B MEJKO3EDHHCTHIE, CYLIECTBEHHO POrOBO-
06MaHKOBBIe MHKDOJHOPHTH M KBapleBHle MHKPOZHODHTEHI.

[loponer apamennnToBoro cocrasa, MOMOGHBIE OMHCAHHBIM, LO-BHAHMO-
My, PasBUTEI BO BCEX IDaHOAHOPHTOBBLIX MACCHBAX, HO YacTO OMHCHIBAIOTCSH
KaK HX NophHPOBHAHbIE PAa3HOCTH.

M3 o6mux xapaktepHbIX nerporpadpuyeckHx OCOGEHHOCTEH anaMesn-
TOB MOXHO OTMETHTH CJeIYIOLHe:

1) mBe reHepaiuH Ka/HIINAaTa, NPHYEM NepBas NpeicTaBJeHa OGLIYHO
HAHOMOP(HLIMYE THraHTOKpPHCTAAJaMH aHopTokidasa (l—6 cm), a BTO-
pas — KCeHOMOP(HEIMH 3epHaMH OPTOK/Ia3a, pee MHKpokauHa. HMuorxa
OTMeYaeTcd M [Be TeHepaluMu MJarHoknasa BHYTPH <«OCHOBHOHM Macchi»;

2) komGuHAuMs [BYX MHKDPOCTPYKTYP — IrPaHHTOBO# H MHKporpadH-
YECKOH.

[leTpoxuMuyeckass XapakTepHCTHKA aJaMeNJHTOB MPHBOAMTCA MO JaH-
HbIM 17 XMMHYECKMX aHa/NH30B, B3ATHX H3 D pPasjHYHBLIX MaccHBOB (TaGu.8).

Ecnu me yumteiBate CycHHreHCKHil MaccHB, TO KosneGaHus B coaepxka-
HiH PA3JAHYHBIX 3JeMeHTOB B [0POJaX PasHbIX MAacCHBOB He3HaYHTeJ bHBHL.
[IpakTHuecks He OTAHYAIOTCS OHH H OT THIOBOTO ajaMesynta. TolbKo B
agmaMennuTax MxHayckoro MaccHBa MOBLILIEHO COJep:KaHHe ANIOMHHHA H
KanblHsa 3a CYeT KPeMHUSA H Llejoyed — HATPHA M Kajud,

Ocobusakom crofT agaMenaursl CycHHTeHCKOTO MacCHBa, KOTOpbie Bbl-
AensdioTCs AHOMAJBHO BLICOKHM COAepXKaHHEM Keje3a u ocobeHHO Mar-
HHA H Ge/lHOCTLIO 1UesoYaMH, CPpeiH KOTOPHIX HATPHii pe3ko npeobiaajpaer
Ha[ KanHeM.

Ha pumarpamme (puc. 13) ¢urypaTtHBHble TOYKH Nnpo6 pachosaraloTcs
MeXx/y CPeAHMMH THIAMH TpaHHTa H TDaHOAMOPHTA, NMPHYEM AafaMeJJIHThI
HxHauckoro MaccHBa Mo COAEPIKAHUIO OCHOBHBIX «IOPOA00GPa3YIOLIHX» 3Je-
MEHTOB MOYTH TOXKAECTBEeHHL CpPegHeMY THIY IPaHOAHOPHTA, 4 aflaMesJH-
Thl Harkansckoro 6atonuTa oueHb GJH3KH K TpaHHTaM.
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GOPMALLHA TPAHHUTOB

dopmanya TPAHHTOB B COCTABE CpenHe-BepXHeKapOOHOBOTO KOMILIeKCa
paszsuTa HeaHauutenbro, K aToft opmanuu MoryT OGHTh OTHECEHBl MOPOAHL,
chaaratote UnMmradckuil, AkGyJaKCKHA HHTPY3HBEl, H, BO3MOMHO, TpaHH-
7ol MxyaHckoro maccuBa!. He HCKJIIOUeHO, yTO B jaJpHeilieM, npu OoJgee
AeTanbHOM M3yuYeHuH, Macwralsl pas3BuTsa nopox GopMAaLMH  OKAWKYTCHA
3HAYHTEABHO GOJblue.

UuMrauckHii MAacCHB, CJH0XEHHbH OHOTHTOBHIMH TPaHHTAMH,
B IUiaHe NpeacTaBisier co60i HECKOJIbKO BBITSIHYTOE B CeBePO-BOCTOYHOM
HanpaBieHHH TeJo MJOLaAbio OKoao 15 xm?, pasMelnaioiieecs Mexay aH-
THKJIHHaAbHOM ckiankoii B. Ynmrana u cumxkaunansnolt M. YnMrana u He-
TOCPEACTBEHHO NpHMBIKaoliee K 30He KymGennckoro pasioma.

C cesepa H BOCTOKAa IDAHHMTHI LPOPLIBAIOT M3BECTHSKH HHXHero kapbo-
Ha; Ha l0To-3anajne TpaHulled maccuBa apasercs llanbray-Koxcyhckuii na-
JIBHT, MO0 KOTOPOMY TPaHHTHl HAABHHYTEI Ha TPETHUHYI0 KOHTHHEHTA/bHYIO
TOJILY.

B Bepxosbsix Kokcas, Kuukuna-Kokcasi, Deabnepcass H psajge JApPyrux
Mect, no gauupM 3. A. IOpnanesuua u gp., rpaHUTHl  NpPOPHIBAIOT TrpaHo-

JIHODHTHL.
TaGanua 8

XuMuueckuii cOCTaB ajaMennnton, sec. I

3aeMent -]1 l 7 ] m ' v | v ]Cpe.tmee' Vi
Si 30,9 | 31,8(30,4)323]30,7]|31,3]|31,7
Al 8,01 7,8 p9. ) B 82982 1.9
Fe 4,1 2,752, 8" st 202 3,3 2,8 ooy
Mg 2,0] 0,9 0,7} 0,6] 0,9] 0,9| 0.9
‘Ca 51258 9218 17 1,9 2,3 2,0
Na+K 24| 6.2 81 6,3 6,9 5,5:006,1
n 84 39 50 41 39 48 44

I—Cycunrenckufi maccus (cp. w3 2 anan. — 472—473);
1) —Malinantaabckfi (cp. u3 3 anan. — 437, 438, 569);
[[[—HWxuauckuit (cp. w3 5 aHan — 430, 431, 433—435);
IV —UYatkansckuii'(Cp. H3 5 aHan — 521—525);
V—Akkanuurafickuit (cp. u3 2 anan. — 447, 448);
Vi—tunosoél anaMennut no dxoxaucewy.

KouTakThl MaccHBA C M3BECTHSKAMH yacto GJH3KH K COrJACHBIM H B
DoNBIIHHCTBE CAYYa€B MalaloT B CTOPOHY BMEIIAIOIIHX H3BecTHSKOB. Ilo
nanasiM M. T. Kana6unoit u 3. X. Foabammuara, UumMranckuit HHTPY3HB
MMeJ BecbMa HEpPOBHYIO KPOBIIO M (dopMmupoBajicd HA rayb6uHax oT | no
3 KkMm; COBPEMEHHBIH YPO3HOHHLIN CPe3 WHTPY3HBa, NO-BHAMMOMY, He NpEBbI-
maer 0,5 xm.

KonuuecTBeHHO-MHHEpANIOTHYECKHH ~ €OCTaB  rPAHHTOB, MO JAHHBEIM
HU. M. Hcamyxamenosa, 3. A. fOnaneBuua w apyrux uccienosateneii, cae-
Ayownii: miarnoknas  (Ne 12—22) —25—-30%, kaaumnar (opToknas,
MHKpPOKJAHH) — 27—36, kBapm — 25—42, 6uotht —3—5%. AKueccopHbe
npeicTapjieHbl MarHeTHTOM, ceHOM, HMUPKOHOM, ANaTHTOM, OPTHTOM, rpa-
HHTOM.

! He HCKJIIOUEeHQ, HTO Hxuauckue CPAaHHTHl @THOCATCA K NEPMCKOMY T'PAaHHT-aJACKH-
TOBOMY KOMILIEKCY.
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CTpyKTypa rpaHHTOB B LEHTPa/iLHOH# YacTH MAacCHBA THIHIHOMOpPHHO-
3epHycTas, BONKM3K KpaeBOH 3oun Aubo molixuautopad, nubo MuKponerma-
THTOBAst HIH MHKporpadgHueckas.

B pasnuyHBIX 4AaCTHX MAaccHBa HOBOJLHO YACTO Bcrpeqam'rcg KCeHOMH~
TBI KaK OCaA0YHbIX, TAK H MarMaTHyecKHX 1opoj.

Bce uccnenoBaTenu, u3yuapimiue UuMrasHCKHi MAacCHB, OTMEYAaiOT Cy-
LleCTBeHHOE BJHSHHE IIPOLECCOB ACCHMHJISIIHH.

B cocraBe MxHauckoro mMaccusa @P. A. Yemanor u'K. M. Pa-
GMHOBHY BBIIEJISIIOT AJNSCKHTOHIHbIE FPAHHTEHL, ABJIAIONUIHECH GOJee MOJOIbI-
MH, yeM rpaHoaHoputhl. O6 ux Gonee MOJOJAOM BO3pacTe CBHIETENLCTBYET
HaJHYHe B TPAHHTAX KCEHOJNHMTOB THLHUHBIX IDaHOJHOPHTOB, a TaKXKe amo-
(3B TPAHHTOB B IPAHOAHOPHTAX.

Tabauwa 9

XHMHYeCKiil COCTAaB FPaHHMTOR, Bec. Y

Saement (i 11 Cpeanee l m | v
Si 33,8 35,6 4.4 32,8 34,6
Al 7.8, 7.2 7.3 7.7 7'0
Fe 1.6 1,0 1.4 2.5 1,8
Mg 0,5 0,1 0,3 0,5 0,2
Ca 0.8 0'3 0'6 14 0’9
Na-+K ¥l 6.2 6,8 6,0 6,1
n 43 46 44 43 47

I—Ax6yrakckHi maccuB (cp. 3 7. anan.—578 —584); 11—
Unmrancknii maccu (cp. u3 4 awan. — 552 - 555): 11l — rpanut
(mo Maan): [V—promnt Keanoyetouckoro napka.

IpanuThl NpeacTaBAsloT coGoii cpPeiHe- H MEJKO3ePHHCTYIO MODOAY
o0HIUHO pPO30BOTO HBETA.

KoauuecTeeHHO-MHHEPAJIOTHUCCKHI COCTAB IPAHHTOB CJASLYIOUIMI: Ka/lH-
wmnat — 50%, xBapu— 34, nnarnoknaz (NelQ— 20) — 14 u Guorur — 1%.

M3 akueccopHbIX MHHEPA/IOB YCTAHOBJEHH: MarHeTHT, UHPKOH, anaTHT,
WJALMEHHT, TYPMAJUH, MIEeIUT, OPTUT H YPAHO-TODUT.

CTpyKTypa TNOpOABl TPaHHTOBAag B KOMOHHALMH ¢ Moitkuautosoii. [lo
noporam dopmauny Hmeercd 11 xumudeckux avaansor (rada. 9), xapakre-
pu3yioulux rpanuTsl YnuMranckoro (4) m AxkGynakckoro (7) muTpy3usos. B
XHMHYECKOM OTHOLIEHHH 3TH MacCHBHL B O0LIeM CXOAHBLI; pa3auuua Hal.io-
JAI0TCSl B COAEPIKAHMM KpeMHe3eMa M CyMMBI lienoueil, IlepBoro Godabile
B UnMrauckom (35,6% rrpoms 33,8) maccuBe, 2 BTOPbIX — B AkGynaKkcKOM
(coorsercTBenno 7,1 u 6,2%).

Cpensuii XHMUYECKHH COCTaB MOPOX cbopmam»m GauKe BCEro COOTBET-
CTBYeT COCTaBY PHOJHTA, @ OT CPe/IHEro THIA FPAHHTA OTJIHYALTCS 60NBILIHM
cojepxanideM KpeMHe3eMa, m,e.noqen M, 3HAYHTEJBHO OoJjiee HH3KHM — Ke-
Jge3a xa.nbum

ﬂ.Al‘r’lKQBAﬂ «CEPHH»‘
ﬂauxoame 06pasoBanus, OTHOCAIIMECS K CpexHe-BepXHeKapOOHOBOMY |
KOMIIJIEKCY, MOMHMO aMJHT-NerMaTHTOBLIX THIIOB, CBA3aHHBIX C KOHKPeTHHI-
MH HHTDY3HBAaMH, TpejCTaBJeHbl (B BO3PAacTHOH MNOCJIeI0BATEJNbHOCTH):

! Teonorus Bcex RaHKDBHx oﬁpa’_’.GBaHHH lla-nca.m:cxux TOp ocpeilleHa B moHorpagun
. A YemanoBat:
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1) auoput-noppuputamu u aamnpodupamu’; 2) rpaHOAHOPHT-NOPHHpaMK
M ajaMeJJHT-NopOHpPaMH; 3) TPAHHT-NOPPHPAMA.

ITpocTpancTBesHOe pa3MellleHHe HX B NMEPBYI OYepelb ONpeaesseTcs
3aKOHOMEDHOCTSIMH ~ pasMelleHHs TPaHOAHOPHT-3aJaMesJIHTOBHX HHTPY3H-
BOB, C KOTOPLIMH OHH aCCOLHHPYIOT.

[TpuypouuBasicb B 06lUeM K rPAHOAMOPHTOBLIM (a4AMEJJHTOBBIM) HH-

TPY3UBaM, yKazaunbie Aafiky pacnpeieasiorcs KpailHe HepaBiOMepHO n 00-
pasyioT JIOKaJbHble CKOILIEHHS] — AaWKOoBble NMOfAca, 30HLl, nons. B mpene-
Jax perdoHa Belensiiorcsi Bepxuenxuauckas, KapatoOusckasi, Ertu-3uH-
nanckasi, [epmuraw-Oiliranackas, Bepxuecanganauickas, Bepxueyramckas,
Ieiirak-1la6pesckas, MUHTYKyMcKas W AxOy/nakckas [AadKOBLe 30HLL.

Paanuunbie THOB JaeX PA3BUTH NPEMMYIECTBEHHO B ONpeNeNeHHHX
IaiKOBBIX MOJSAX.

HOuopur-nopbuputel npectnagator B KapartoOuHckol, BepxHeyram-
cKoif naiikoseix 3oHax. B Bepxneuxnauckoi, Tepmuram-Ojirautckoin 30-
Hax WX MeHbIlle; pedKO BcTpevaloTcs OHH B ETTH-3HHAAHCKOM.

BMemnaomuMy Aaiiky NDOPOLaMH ABAMIOTCS TPAHOMMOPHTHI, NecuaHo-
C/IAHIEBBIE OTIOXEHHs HHKHEro najeo3os M [JeBOHO-KapOOHOBble H3BeCT-
HAKH.

HOuoput-nophuputel 06pa3yioT oGuuHO HeGOJBUION  MOIIHOCTH (2—
5m) u mnporsxenHoctH (200—400 x) paiikn ¢ caMbiMH Pa3HOOOPa3HBIME
yraaMu naneuus — o7 noaorux 30—35° o kpyrtmx 80—90°.

HopuT-nopHpHTH — TOHKO3EPHHCTLIE C MEJKHMH NOpP(HPOBLIMH BhI-
neJIeHNsiIMH, 3eJeHOBATO-Cephble, COCTOAT H3 NJaruok/a3a, poroBoii oOMa-
K, Ouormra, KBapua u Kaaumnara. KosuuectBo nop@HpPOBBEIX BbI-
genenuit HenoctosHHoe — oT 10 jo 509%. IlpeacraBienpl OHH OOBIK-
HOBeHHOH poroBo# oOmaHko#, nnaruoknazom No 54—~58 4aCTO 30HAJMbHBLIM,
H OGHOTHTOM.

OcHoBHast Macca COCTOMT M3 MENKHX KCeHOMOP(MHEIX 3epeH MjaruokJa-
3a U POroBoii 06OMaHKH, HHOTAA C MPUMEChI0 HHYTOXKHOTO KOJHYeCTBa KBAp-
ua W Kamuumara. CTPpyKTypa ee MHKDPOTMIHIHOMOP(HO3EPHHCTAs, MHK-
POANAOTPHOMOPPHOIEPHACTAS ¥ MHUKPOAUTOBAS, CTENeHL PACKPUCTANNH3A-
UHH onpefensercs oObYHO MOLLHOCTBIO Aaek.

Jlamnpogupel (crneccapTHTel W BOre3HThHI) pacnpocTpaHeHbl JOCTATOY-
HO IIHPOKO.

CneccapTuTsl B OCHOBHOM passuTel B npenenax [lefirak-lllaGpesckoii
u Bepxuenxwauckoit 30u, BOre3uTHl — B pailloue Kowmancas. Enunuunbie
NaiKy BCTpPeyawTcs B PasaHUHHX Mectax Gaccefina p. AkGynak, B HH30Bb-
sx pexk Canpanam u Tepc. MomHuocTe OoT/AeNbHBIX JaeK CleccapTHTOB KO-
saebjetcs B npeneaax 2—12 m. 3aneraior oHd B OCHOBHOM B FPaHHTOHIHBIX
Nopoxax H WMET A0BOJbHO KpyThie yribl nagedns (60—90°).

CrneccapTuTel — OOBIUHO MeNKO3epHUCTHe NopdupoBble NOPOAL, B  ab-
neM TemHo-ceporo usera. ®Penoxkpuctel (ot 10 mo 40Y%) npencrapaens naa-
THOKJ1a30M H aM(pnboaoM.

IMnarnoknaz (Ne 38—45) cocrasasier ot 50 no 80% c¢enokpucToB; aMm-
¢ubos mpeacTaBieH 3eneHOl U OYPOBaTOH poroBoii 0OGMAaHKO#; peiko BeTpe-
4aI0TCH BKPAMIICHHUK] Guotura.

~OcHoBHasi Macca HMeeT NPH3MATHYECKH 3€PHHUCTYI0 CTPYKTypy H coc-
TOMT H3 Y AJTHHEHHBIX, _NapajielbHO PacnoJOXKEeHHbIX SEpeH TJarHokaasa
(60—70%) u poroBoit 0OMaHKH; CNOpajgHyecKH BCTPeyaloTcs KBapi H
KaJIHIINAaT.

. Boresuts! o6pa3ylor HeGoabllIHe AafKU MOLIHOCTHIO pa<3 M, DEIKO 10
5—6. OGbiuHO 3TO TOHKO3EPHUCTbIe Cepble M TeMHO-Cephie MOPOJbl C PeAKH-

! Hmeworca eme aamnpoduposble Aafiki (H3 TPYNmbl BOTre3HTOB), SIBJASIOLMECS OXHMH-
MH M3 HauGoJee MOJIOABIX MarMaTHYeCKHX oOPa3oBanuii persona.
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"MH (eHOKpPHCTaMH, KOJHYECTBO KOTOPHIX He mpesuimaer 3—b5%; npencras-
Jsensl OHH JAabpagopoM (mo Ne 57), opTOKIasoM, K KOTOPLIM HHOTAA IIpH-
COeHHSIOTCS eHHHUHBle 3epHa KceHOMOpgHOro KBapiia. ‘

OcHoBnag Macca THONHAHOMOpGHO3epHHCTASA, COCTOMT M3 OpPTOKJa3sa,
peofaagaouiero Haj njarpoknazoMm (mo Ne 60), oOOGHKHOBeHHOH po-
ropoit o6manku (oT 30 mo 50%) u He3HAuHTEJNBHOTO KOJHUECTBAa KBaplid,

I'panopnoput-nopdHpsl — wnauGosnee pacnpocTPaHeHHBIH TUM [aek,
BerpeualoTcsi oM TOYTH BO BceX paioHAx, HO BCé 3Ke NPeHMyLLeCTBEHHO
passuthl B Mxwauckom, KapatoGuuckom, HmuxueuatkansckoM, TenaGep-
JAbl-Apa6ysnakckom u Temuprauickom.

Sr
35
34
33
32
3
30
29t
28
&
26
25
24
23
o2
L

i
5

Ne (Na+K)

Puc. 14. JnementapHan NeTpoxumuueckas IuarpaMma nopoj ,naldkoBoi* cepuu:
1—namnpodupsi; 2—nopdupHTs; J—rpanoanOpHT-NOPGHPE; 4—rPaHUT-NOPYUPH.

Bmewmaiouumu noponamu TPaHOAHOPHT-MOP(UPOB ABAAIOTCS B OCHOB-
HOM TDAHOLHOPHTH H pexe HH}KHe-CPeHENaneo30/iCKHe 0CaA0uHbIe MOpo-
JAbl. Momnocth naek koxebaercs or 2 10 80 #, HO B GOJBIIHHCTBE cayuyaen
<cocraBaser 10—20 m.

XapakTepHo, 4TO B NPHKOHTAKTOBBIX YacTAX rpaHoAHOPHT-NOPDUPHI
Beeraa npuobGperaior Gosiee TeMHYIO OKpacky (MHOrAa mouTH A0 yepHoit),
‘OCHOBHAsi Macca CTaHOBHTC: GoJiee MeNKOSePHHCTON, HHOTAA CTEKIOBATORM,
KOJIHYECTBO NMOPOHPOBLIX BHIIENCHUIi YMEHbIIACTCS; MOUIHOCTL NPHKOHTAK-
‘TOBbIX 30H OT CaHTHMETPOB o 1—1,5 M.
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Cpenu mOp@HPOBLIX  BHIIEJEHHI
Bcerga npeoﬁ.nanae'r njaaruok/ja3s
(Ne 33—47)— 80—909% Bcex ¢ewno-
KPHCTOB.

W3 axieccopHBiX MHHEpPAsnOB Ha-
mbosee pacnpocTpaHeHbl MarHEeTHT,
UMPKOH, amnaTHT, peme pyTua, cded.

Anameanur-nop@upel BeTpevaoT-
‘c5l 3HAYMTEJBHO peXKe: B HH30BBAX
p- Tepc, B oTmenbHBIX MecTax Gacceii-
Ha p. AkGynak, B paiione ypounua
MBIHTYKYM.

Anamenmur-noppuper  06pasyoT
IlaliKH, MOIHOCTH KOTOPHIX 0OLIUHO OT
14 no 30 M, a nporaxendocts 1,5—
2 km. OT rpaHOAHOPHT-TOPOHPOB OT-
JIHUAIOTCS JIHIIL 10 KOJHYeCTBY Mop-
GHPOBHIX BBIIEJEHHH, COCTaBJAIOLINX
ot 40 mo 55Y%, npuueM okomo 609 ux
npeacrasiaeHo  ampesdnoM  Ne 40,
20—25%— xBapueMm, 10%— 6uoTH-
ToM H 5—10% — oprokaaszom.

T'parur-nopdupn obpasyior
ofGbiuHo MougHete (mo 100 m), mpors-
meHube (30 3—4 ki) na¥iKy, MWHEPOKO
pacnpocTpaHenusie B perdone. Boib-
e BCErO MX B HHUKHEM H CPeIHeM Te-
yeHnuu p. YaTkasa, ocobeHno B Gaccei-
He p. AkGynax.

Cpeny rpaHuT-nOpGHPOB  BhIIE-
JISI0TCA BA NeTporpauyeckHx TH-
Ta — HOPMaJlbHble H JeHKOKpaTOBble;
TepBble pacnpocTpaHeHbl SHAUHTENb-
HO m¥pe W caaraloT Gojlee KpynHble
NaHKH.

HopMmansauie rpasut-nophups —
‘KpaCHOBaTLi€ MOPOALI, B MEIKO3E€pHH-
«CTOH OCHOBHON Macce KOTOPHIX OTYer-
JIEBO 3aMeTHBl NOPQHPOBLIE BLIAee-
JIeHHSI Ceporo WJH MSICOKPACHOro Io-
JICBOTO IIIATa, KBapla M TeMHOUBeT-
HEIX MHUHepanoB. Paamep mnopgupo-
BHIX BBIJEJTEHHH OOBIYHO COCTABJsET
5—7 mm. Pexe na ux QoHe pe3Kko Bbl-
HelstoTes  PEeHOKPHCTH  KaiHIumnaTa
ofblYHO KPaCHOro UBETa, pasMepoM
1,6—2 cx u B HEeKOTOPHIX MalKax A0
5—8 cmu. Koauyectso Takux @eHo-
KPHCTOB B OOJIBIIMHCTBE [4€K 3HAYH-
TeNMbHO — 0,5—1 wr/M2 TIlpukoHTaK-
TOBHE YaCTH JaeK HMEWT o0blyHO 6o-
Jiee TEMHYI0 OKpacKy, IIpHUEM ecjH
«HOPManbHBe» NMophUPOBLHIE BHIAEIE-
HufA B HanpaBJeHHH KOHTAKT4 [OCTe-
dI€HHO YMeHBIIAIOTCS B pasMepax H

Tabanna 10

Xumudecknii coctas Nopoj jaek AHOPHT-NOPGHHPHTOB ¥ Jamnpogmupos, eec. %
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590— CHEeHHUTO-1HOPHTOBBIH
([llaGpeacait);

# maccus);
508—cneccapTut

—namnpodup (Maiigantan);

.ﬂno;m;‘oauﬁ nopdupur (Harkanscku
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i noppapuT

pHTOBMI nopdupHT (Mxnaucku
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KOJHYECTBE, NMOYTH HCYe3ass B HElNOCPeACTBEHHOM KOHTAKTe, TO «THraHTOKPH-
CTaJaJbl» COXPAHAKTCS H B HENOCPEJACTBEHHOM KOHTAKTe /4eK.

BxpanneHHukn opTOKsia3a cocTaBasior 35—45% Bcex nopdupoBLIX
Bbinenenui, kBapua — 30—35%, nmaruoxknasa (Ne 31—39)—10—-20% w
6uotuta — 5—109%.

OcHopHas MacCa KBapl-moJeBOMINATOBAS H MMEeT MMKDPOTPaHHTOBYIO,
MHKDOTIOHKHIUTOBYIO H NCEBA0C(HEPOJHTOBYIO CTPYKTYPBL.

JlefikokpaToBele rpaHuT-nopdupsl 06pasyioT Aafiku MOLIHOCThIO [0—
20 M, NPOTAKEHHOCTbIO OOLIYHO TEPBBIe COTHH METPOB.

KonuyectBo nopgpupossix suigenetnii 10—20%, unoraa go 30. Tlpean-
CTaBJeHbl OHH TEMH XKe MHHepandaMH, YTO U B HOPMAaJbHLIX TPAaHUT-MOPQH-
pax. To ke MOXKHO CKa3aTh H 0 XapakTepe OCHOBHOH MAaCCHI.

Jlns meTpOXHMHYECKOH XapaKTepHCTHKH NAHKOBOH «CepuH» MBI pacro-
JaraeM JaHHbIMH 43 XMMHYeCKMX aHaJ/JH30B (pHc. 14), H3 KOTOpHIX O aHa-

Ta6auna 1l

XuMH4eckuii coctaB mopoj Jaek rpaHoAHOPHT-nopgupos, sec. %

Cpea-
DaeMerT 519 515 516 517 518 520 586 577 225 [2258 Hee 11
Si 30,9 |31,8|30,3|31,731,8|27,3|30,1]29,0]27,0/( 27,9 29,8 30,4
Al 80Tl ) Bid It 8l 7.8 [of8: 1099 | &6:n:359|n9:3158,0 8.4
Fe 2,91 28 P30 294 2.2 1. 921731 het. B 3:9.1 4.9 3.9 83
Mg 0,71 0,91 1,21 0.8] v.6| 1.1]1.0] 1.6] 1.4} 1.3 1.1 L1
Ca 29120 26} 241 281 21| glol=a 4V 21| 39 "2 31
Na+K | 6,3| 6,1| 54| 54| 5.9{ 6,0| 43| 4,01 4,4 3,1 51 5,0
n 49 46 48 41 28 45 44 57 59 39 |46 | 54

515—519—Yartkaabckuii Maccus; 520—sepxoBbe Mxuaua: 586—BepxoBbe p. Canjaiall:
577—6acceitn p. Tepe: 225—2258—Kapakopyw; 11—rpanonuoput no [lsan.

JIM30B AHOPUTOBHIX nopdupuros, 10— namnpodupos, 10— rpanoanopui-
nopdupo u 18 —rpanur-nopdupor. OaHAKO KPHTEPHH LPHHALJIEKHOCTH:
naek K olnpefeseHHOMY KOMIIEKCY elile He pas3paboTaHbl, MO3TOMY He HC-
K/JIOYeHO, YTO YacThb aHaJH3HPOBAHHBLIX JaeK He NPHHAANeKHT K JIaHHOMY
KOMIIJIEKCY. \ ;

Ilaiiky puoputoBbIX mopdupuToB (TabGa. 10) oTnHYawOTCH 3HAUHTE/b-
HbIM KoJiefaHHeM B COZEPKAHUH OCHOBHBIX «MOPOA00GPA3YIOUIHX» 3JeMeH-
toB. Tak, xonuuectBo Al usmensercs ot 5,3 no 8,9Y%, xenesa— ot 3,3 10
10,1, kanbuus —ot 2 10 4%. CpaBHUBAas yCPeJHEHHBIH COCTAB AHOPHTOBLIX
JaeKk cO CPeJHHM THMOM AHOpHUTA To [[3/1H, MOXKHO OTMETHTb, 4TO B XHMH-
YEeCKOM OTHOLIEHHH OHM OYeHb CXOJAHBL. Pas/inuusa 3akjiouaiotcs B HebOjb-
LIOM yBeJHYEHHH B JlaiiKaX cofepKaHHs JKeje3a H LlenoYeil 3a CUET yMeHb-
LIeHHs] MarHua ¥ Kanabius. Oanako ecaum B3ath cymmy Fe|+-Mg, 1o oHa B
TOYHOCTH COOTBETCTBYET TAKOBOH B Cpe/HeM THIe JAHOPHTA; TO JKe MOKHO
cka3aTb u B oTHOWeHuu Ca+Na+K. ,

Eme Gosbline KojeGauus B COJepKaHHH 3J€MEHTOB HaOMI01aI0TCs B
rpynne gamnpodupoBrix npaex (ta6a. 10). YicpenHeHHBIH cocTaB H 3lecCh
JOBOJIbHO GIH3KO OTBEUaeT cpellHeMY THIY CIeCCapTHTa H OT/IHYAeTCs JIHIIb.
ROBBIUEHHEIM KOMHYECTBOM aJOMHHMSI H HH3KHM — Kese3a u Maruus. Jlai-
KH TpaHoAHOpHT-mopdHpoB (Taba. 11) no XuMHYECKOMY COCTABY MOBO.Jb-
HO OJIHOTHIIHBI H COAEPIKAaHHe XMMHUECKHX 3/J1€MEHTOB B HHX B OOlleM H3-
Menseres Mano, Moxno Auilh OTMeTHTH TMOBHIIIEHHOE COREpPHAHHE 3/eMeH-
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TOB TPYNNbl KEae3a W Kalablua AJ8 1a-
ek Oaccefina Tepca u Kapaxopyma.
Kpome TOro, aHoMaibHO BHICOKO® COMep-
AKaHHE JKejle3a OTMeuaercid B jalkax
Hxnaua.

YcpenHeHHBI COCTAB TPaHOAHOPHT-
nNOppHPOB NMOYTH TOMXKAECTBEH COCTaBY
CpefHero THNA TPaHOLHOPHTA; HeDOJIb-
Hioe OTJIHYHE 3aK/jarnyaeTcd B TOM, UTO B
JllaiKaXx B cocraBe LIeJoYedl HecKOJbKO
npeobaasnaeT KaJui, B TO BpeMs Kak B
rPanoOAHOPHTAaX — HaTpHi.

XAMUUECKHH COCTaR [HaeK IPaHuT-
nopgupos (raba. 12), Kak W rpaHoAHO-
PUT-NOPGHPOB MOBOJILHO OMHOTHIEH, H
CofiepKaHHe «OpoLOO6PasyOLUHX» 3Je-
MEHTOB H3MeHsleTCsl He3HauuTeabHo. Ha-
Gaiopaercst JIHIIL AHOMAJBHO BHICOKOE,
110 CPaBHEHHIO C JPYTHMH paHoOHaMH, CO-
liepxanHe Xejesza B falikax 0Oaccelina
p. Tepc.

Yepefnennbie COAEPIKAHUS d/eMen-
TOB TNOYTH B TQUHOCTH COOTBETCTBYIOT
T4KOBHIM B CPeflHeM THIe TPaHHTa, JHIIb
Co/llepiKaHHe KeJqe3a HecKOJbKO HHIKe.

PaccmatpuBasi o6mme reosoruue-
CKHe, INerporpauyeckne H MNeTPOXHMH-
yeCKHE OCOOEHHOCTH TNOPOJ CpeJHe-Bep-
XHexapbOOHOBOro KOMIJIeKca, MOXKHO OT-
METHTb CJeznylolee.

Ilpec6najatomym  THNOM  FOPOA
KOMIJeKca, ONpPefefsiioUNM ero meTpo-
rpaduyeckuil 06JAUMK, SBAAOTCA GHOTHT-
am¢uboJioBLIe FPAHONHOPHUTH H afaMeli-
JIHTHI.

ITopoabl KOMILIEKca cjaraiT Kpyi-
HblE HHTPY3HBHBlE MAaCCHBBHI, HMeIOLIHe
HHOTZla HeKOTOpHIE INPH3HAKH Mexpop-
MalHOHHEIX TeJ; pexe o0pasyloT He-
Oonbiune MTOKK. Brnonne BeposTHO, YTO
9TH WITOKM FABIRIOTCA ANUKAJBHBIMH uYa-
cTaMu 6onee KPyNHLIX MaCCHBORB.

XapakTepHO  IIHPOKOe pAa3BUTHE
IpolLeccOB KOHTAaMHHAUHH ¢ o06pasopa-
HHEM Da3HOOODPA3HBIX, MPEeHMYLIECTBeH-
HO 6oJjlee OCHOBHBIX THOPHAHBIX MOpPOA
KpaeBhlX (alMii H CXOJHHIX C HHMH 110
COCTaBY MEJAaHOKPAaTOBEIX [IJIHPOB-Kce-
HONUTOB. B TO 3Ke BpeMs pa3BHTHe Ier-
MaTHTOBBIX JKHJbHBIX OTLIENJeHHH Kpai-
HE He3HauHTeJbHO.

XHMHYECKHH COCTaB TNOPOJX KOM-
nJeKca Tak Ke, KaKk u nerporpaduue-
CKM, H3MeHseTcsl OT NHOPHTOB N0 OHO-
THTOBLIX TpanHTOB. ColepxaHHe OCHOB-

Tabawma 12

XuMHAYecKul cocTaB MoOpoj JaeK rpanuT-nopdHpos, Bec %
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HHX «N0poA00DpA3YIOMNX» 3JEeMEHNTOB B NOPOAAX PASIMYHBIX qropma-
uuii BapbHpyeT 3aKOHOMEpPHO (32 MCKJIOYEHHEM ULeTOMHOCTH), npHyeM Xa-
paKkTep H3MEHeHH# JKeJesa M KaJbluf, allOMHHAA H MarHus OAWHAKOB
(puc. 15). HMamenenne comep-

' JKaHUs CyMMbl Luejoyeil HO-
i CHT HECKOJIbKO aHOMaJbHBIIL
¢ 9r e Xapaxtep. 3jech HabJaronaet-
SRS ‘\'D‘O\a ¢t HeDOMIBIIOE  IOBLIIEHHE
£ 7L 11eJI04HOCTH TOPOJ AHOPHTO-
g sk BoH ¢opMalHH IpH pPaBHOM
3 4 AN +K) }/’/A / coornomiennn K u Na. 3ro,
s b = 4 BO3MOWKHO, CBA3AHO ¢ THOPHI-
g ¥ & . 33 HBIM XapakTepoM HOPOa JHO-
=57 > & puTOBOH Gopmanuu.
s 2 p B cocraBe akueccopHBIX:
% ol \&q\ MHHEpPaJoB BeAyllas podb
s g ey | BT n or% [TPHHAANCIKHT MArCHETHTY, ana-
25 Y] 35 +® THTY, UMPKOHY H ceHy (TOC-

JeiHuit Ans (opmalun rpa-

Puc. 15. Bapuammonnas amarpamma mopox cpente-, HHTOB He XapakTepen); MeHee

BepxHeKapOOHOBOTO KOMIJIEKCa: pacrnpocTpaHeHbl, HO TaKXKe

dopmatiks: /—HOPHTOB; 2—TIPAHOAHOPHTOB; J§—aZaMEJNHTOB; BechMa OOBIUHBI rpanar, nH-

putr, optHT. M3 «mManabix» sie-

MenToB Hauboaee XapagTep-

uel Ba, Sr, Zr u V, HoctosiHHO BCTpeyarouuecs BO BCEX HOPOAax B Kiap-
KOBBIX KOJIHYECTBax.

IMepmckuit (NepMO-TPUACOBBINR) TPAHHT-AJSACKHTOBBIA KOMILIEKC

IMopoabl nepMcKOro KOMMJieKca PacmpocTpPaHeHsl AOCTaTOYHO IIHPOKO
¥ 3aHumaoT okosno 30% naouwlagx, 3aHATOl BceMH HHTPY3HBHBIMH 110-
pOnaMH.

MarmaTtuyeckie NOPOLEl TPEICTABAEHBl [MOYTH HCKJIOUUTENbHO HHTPY-
3UBHOH (alyeil H HaPSAYy ¢ KPYMHLIMH TelaMH 00pasyloT HefoJblIHe LITO-
KooGpazuble W TpeluUnHLie MHTPY3uH., DPdyuBHLle OTIOKEHHA 3TArQ BO3-
pacta pa3sBHTH HE3HAYHTENbHO H HM3BECTHH TONBKO B npeleaax Kaccan-
ckoro rpabena. Hamu omu He usyuanuce.

Pasmemiaiorcss nGpojbl KOMIJIEKCA B Pa3HYHLIX OTJOMEHHAX MaJseo-
305 — oT KemOpug 10 HHKHero KapOoHa.

Cpenn mopoji KOMILTEKCa BHAENAIOTCH TPaHuTH (NOpHpPOBHAHLE),
ANACKHTEL M IOPOALI CyOL1eJOYHOTO psfia — LIeNOYHbIE IDAHUTHI, CHEHHTO-
AHOPHUTLL, rpaHocHeHuTE. OQHAKO AaHHLIX, CBHAETE/NLCTBYIOUIHX O TOM, YTO
nepedyrc/eHHble PasHOBHAHOCTH 0o0pa3yioT caMocTosTe/lbHEle (opMaluy,
Her. HaoGopoTr, BO MHOTHX c/yyasX pasjJHyHble ABTOPHI OTMEUalOT HaJH-
YyHe [OCTEMeHHLIX MepPexXofoB MeKAy 3THMH THnaMmu nopoia. Kpome Toro,
BCE TepedHC/ICHHbIe THOLL MOPOJ, 33 HCKJIOUeHHEM, MOMeT ObiTh, CHEHHTO-
JHOPHTOB, KaK NpaBuJo, He 00PasyloT CAMOCTOATEJIbHBIX H30JHDPOBAaHHBIX
UHTPY3UBOB, & B TOU UAW MHOK CTeneHd YUACTBYIOT B CTPOSHMH CHAOMKHBIX
MaccHBOB.

HMayyas xapakTep 5POCTPAHCTBEHHOTO PasMelienHsi WHTPY3HBHBIX Mac-
CHBOB TMEPMCKOro KOMILIEKCd, MOXKHO OTMETHTb Clelylollee.

Pacrnonoxenne WX paccMaTpHBaercs HCXOAsf W3 TOTO, YTO OHM CJjara-
10T BHYTpPeHHHEe (LeHTPaJbHbIEe) YACTH YNOMHHABIUHXCA BHIIE KOHUEHTPOB.
Onnaxo MoxkeT GBITb M HECKOJbKO HHasl TPaKTOBKaA,

HutpysuBHbie MOPOABI KOMIJIEKca pacnojaralpTcs TJIaBHEIM 06pa3oM
B mpelenax TPex JHHEHHO BLITAHYTHIX 30H CEBePO-3amajJHOro HanpasJeHH:.
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[Teppas coBmajaer ¢ 30HOH PErHOHANBHEIX DA3nOMOB — KymGeabcko--
ro, Keakonbckoro u ApIIaHCKOro, Kotopaa (uKcHPyeT rpasuuy odnacTeit
3eMHOIl KOPLI C pa3HbIMH MOLIHOCTSIMH. B 3TOfl 3o0He B npejenax paccMmart-
puBaeMoil TeppHTOpPHH pacnoJjaratorca Apamudckuii, CapraproHCKHH,.
Apancafickuii H Apyrue HeGO/bUIHE HHTPY3HBHBIE MaCCHBBI KHCIOTO H yJIbT-
PaKHCJIOTO COCTABA.

Bropas nosoca pa3BUTHA TPAHHTOR NTPOXOJHT CeBEPO-BOCTOUHee M TaK-
JKe HMeeT CeBepo-3anagHoe NpocTHpaHWe. B 3TOH mosoce B ceBepo-3anaf-
HOfl wacTH pacnosaraerca MajinanTanbckuil MHTPY3UB, B LEHTPanbHOl —
AnmMacafickuii W B IOr0-BOCTOUHOH — rpynna HHTPy3uBoB (Kbi3plaTopckui,
Tywamyiickuéi u Llentpansro-Tepekckuii). B reoduayueckoM OTHOLIEHHH
3Ta T0JOCA COOTBETCTBYET TPaHHIe Mexay OsoKamu 3eMHOH KOpHI ¢ pas-
JIMYHBIM THIIOM CKODOCTHBIX Pa3pe3os.

Tperbsa, nHauGoJjee ceBepoO-BOCTOYHAA TMoJioca coBmagaer c 3ouofi Ta-
aacco-Pepranckoro pasaoMmMa. 3Aech pasmelnaercs Kpynubiit Mauacckuit
HHTPY3HB, BEITSHYTbIA B 00IeM B CeBepO-3amajHOM HaNpaBJeHHH, H PAI
HeGonblux HHTPpy3uBoB (Dapkpakckuit m ap.), TAroTEONHX K 3TOH 30He.

B cpenneil 30He pacnosaralorcsa B ofllem (oJsiee KPVOHLIE MHTPY3HBHI,
B COCTaBe KOTOPHIX Npeo0aanaioT OTHOCHTeNbHo GoJiee OCHOBHBEIE PA3HOCTH
rpaHuToB. He HCKJ/I0O¥MEHO, YTO 3TH K€ MOPOABI MOTYT 0Ka3aThesd M HAHGO-
Jee [PeBHUMH cpen o0pasopanuli IePMCKOro KOMIeKea.

[Toponsl kpaiiHuX 30H OOpa3yloT MeAKHe WHTPY3HBBI, NPHYEM NOPOILI
VJbBTPAKHCJIOTO COCTaBa HMIPalOT 3/e€Ch HECKOJLKO OOablLIyK poab. Ecan s
cpeaHell 30He NpeoGaajfaloT TpaduTsl (nopdupoBHAHLIE), TO B KPaeBHIX i
GOJIBIIOM KONHYECTBe NPHCYTCTBYIOT JEHKOKPATOBLIE MPAHHTLI H AJMSCKHTEH,
TIOABAAIOTCA KBapLeBble MOp(HPLL.

MafinauTanbCKUl MAacCHB pacnonomex B Gaccefine pex Maii-
panran i Oirawar (cocrasasuoline p. Ilckem). B miaane Hmeer OKpyIrayio
¢dopMy, nHaMeTp OKoso 32 km H maomans okomo 350 km2 Tlo pasmepam
ABAAETCA OJHHM M3 KPYMHeHIIMX HHTPY3HBHEIX MaccHBOB peruoua. Ha ore,
samaje M BOCTOKE MOPOJbl MaccuBa KOHTaKTHPYIOT ¢ HHUXKHEKapOOHOBOH
KapOoHaTHOH TOJIIel, HAa ceBepe — € TlecuaHHKaMHU JesoHa. Takoe pacnogio-
JKEHHE MAacCHBA MEXKAY OTJOKEHHSIMH JIBYX CTPYKTYPHEIX sSIDYCOB, MO-BHIIH-
MOMY, CBHIETEJLCTBYeT O TOM, YTO OH, KaK H MHOTHE NPYTHE HHTPY3HBLI
Yatkana, aBasercd Mex(QOpMaLHOHHbIM.

Otnoxenus cpensero naneo3osi o6pasyioT KPYMHYIO aHTHK/JIHHAJILHYIO
cksanky — MaiinaHTanbckylo aHTHKIHHANbL, B SIpe KOTOPOH M pacmosara-
eTCs MacCHE.

I'nybuna craHoBnenus maccupa, mo gangmm M. I, KanaGuno#i w
X. TonpoumMura, 2—2.5 k.

B paGotax nepsuix nccaenosaTteneir (H. M. 3anzneranos, A. C. Ane-
JyHr M Jp.) MafigaHranbckuil MacCHB oxapaKTepH30BaH KaK OfHO(asHoe
HHTPY3HBHOE TEJO CYLIeCTBEHHO TPaHHTOBOrO COCTaBA.

Brneperie 0 Muorodasnoctu  MafinanTansckoro mMaccupa 3asiBHIAN
E. M. TonoeuH u J1. A. IOpbesa.

IlpousBenednoe HMH pacuJeHeHHe 0Ka3ajoch B 00IIeM NPABHJABHBIM, H
noc/aeAyIOLiMe WCCAeJoBaTe i H3MEeHHIM ero OueHb HesHauuTenbno. B ua-
CTHOCTH, OHO ObLTO mMoxTBepykacHo paboramu Y. B. Kaifizanosa, B. I1. Ilpo-
LeHKO U Ap., clelHaabHc H3yyaBwnxXx MafgauTtansckuii Maccus B 1961—
1963 rr.

B Hacrosauiee Bpems B MaliiaHTanbCKOM MacCHBE CPeIH MOPOJ MepM-
CKOTO KOMTIJIEKCa, Mo HanleMy MHEHHIO, MOMKHO BBUIeAuTh; 1) OGHOTHTOBLIE
W ATSICKUTOMAHBIE TPAHUTHL COGCTBEHHO MaliiaHTanbekoro HHTPy3uBa; 2)
TPAaHHT-NIOPGhHPEl (MOP(GHPOBHAHEIE T'PDAHHTH) H AIIHTEHI, cjararoiiue MeJ-
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KHe Tesad, acCOUMHPYIOIIHe ¢ OHOTHTOBBIMH AJSCKHTOMAHBIMH TpPaHHTaMH.
Kpome ToOro, BcTpeyalTest Aaiiku KBapleBbiX MophHpPoB W nuaGas3oB, BO3-
pacTHbie B3aHMOOTHOLIEHHS MexkKIy KOTOPHIMH He YCTaHOBJIEHDI.

BHOTHTOBEIE M aNsCKHTOH[HBiE TPAHHTHI COCTABJIAIOT OCHOBHYIO 4acTh
Maiinanraasckoro MaccuBa. Bonpoc o pacusieHeHMH 3THX TDaHHTOB H3J1aB-
Ha auckyTtHpyetrcs. Ilo MHEeHHIO OgHHX HccaefoBaTe/dell, FPaHHTHI CJaararoT
TPH CaMOCTOSITeNIbHBIX DPa3HOBO3PACTHHIX HHTPY3HBHHIX  Tena — Maifigan-
TaabCKoe, AHayJbraHCKoe ¥ AIOTOPCKOE, IO JaHHBIM APYTHX, HMEeTCH TOMb-
KO OJJHO HHTDY3HBHOe Te/0, 00pa3oBaHHOe pPas3IHYHLIMH TPaHHTAMH, MeX-
Ay KOTOpbIMH HaGaI0[al0TCs MOCTelNeHHEIe LepeXO/hL.

CneunaabHo 3THM Bonpocom B 1962 r.3anumaauce B. B. Kosbipes,
B. M. Ilerpor, ®. A. Yemanos u ap. B. B. Koswiper, B. M. Ilerpos u ap.
IOPHULIH K BBIBOAY 0 Gosee paHHeM BO3pacTe aHayJblaHCKHX KpacHBIX rpa-
HHTOB IO CPaBHEeHHIO ¢ cepblMH mop¢upoBHaHbIMH. OHH CCHJIAIOTCA TNPH
5TOM Ha 4YeTKHe HMHTPY3HBHBIE KOHTAKTH 3THX NOpoa B npasom Gopty
p. Auayabran (B paiione Mauutrama) u B BepxoBbsiXx Kapaksiza. ®. A. Yc-
MaHOBLIM JleTa/JbHO H3yueH Nerporpaduueckuii paspe3, KOTODHIH HauHHa-
eTcs B HHXKHell wactu Mystopcas, roe pasBHTH THNHUHEIE ceprle mopgupo-
BH/IHbIE I'PAHHTDLI, MPOXOAUT MO JEBOMY CKIOHY AHay/braHcas 1o IEHTPalb-
HOil yacTH AHay/JbraHCKOTO «HHTPy3HBa» (B CpefiHeil yacTu p. AHaynbras),
Janee MEPEXOJMT Ha NpPaBblil CKJOH M B HanpaBJeHWH, NEPNEHANKYISIPHOM
KOHTAKTy HHTPY3HBa, JOCTHraeT BMeULaION[HX H3BECTHAKOB.

MHuKPOCKOIHYeCKoe H3yueHHe ULIH(OB Mo BHIIIEYKA3aHHOMY paspesy
NIOKa3blBaeT, YTO HA JEBOM CKJOHe AHayabrancad, B TOM MecTe, THe
E. M. ToI0OBHH M Jp. NPOBOAAT KOHTAKT AHay/JbraHCKOTO MHTPY3HBa C ce-
peIMH NOPGHPOBHAHBIMM TPAaHHTAMH, MHTPY3MBHEI KOHTAaKT He Habaiona-
eTcqd. 34ech B 30He MeXAy MJIOMIAASIMH PAa3BHTHS YKAa3aHHBIX TPaHHTOB
OTMEUEHO HecKONbKO YepeAylolUIHXCs MOJOC CephlX H KPAacHBIX TPaHHTOB
MomHocTeio 20—100 m. [losocs W HeGosblIHE YYacTKH KPacHBEIX TpaHH-
TOB BCTpeualoTcs Taksxe M B GacceitHe p. Mystop cpeau cepwix mopdgupo-
BHIHEIX TPaHHTOB. Bo Bcex mpocMOTpeHHEIX 00HAMKeHHAX Nepexo] OT CephIX
K KpacHbBIM I'DAaHMTaM NOCTeneHHbIH. Pa3/iuMyHBIN LBET TPaHHTHI NpHOOpe-
TalOT B OCHOBHOM 33 CYeT BTODHYHBIX H3MeHeHHiH: aJbOGHTH3alHH, MHKPO-
KAWHU3aUMY, nenutusanuu. KanummaTt MecTaMu HACTOMbKO CHIBHO H3Me-
HHJICSI, YTO OT HEro OCTAJHCh TOJbKO MeJKHe IBIIHHKH cpefid anabOHTOBOH
Macchl.

To e camoe ycranosaeso ®. A. YcemanoseiM, B. B. KosbipeBbiM H ap.
H B OTHOLUEHHH AI0TOPCKOIrO <«HHTPY3HBa». [lo-BHIHMOMY, 3TOT «HHTDY3HB»
BBIJIe/IeH B CaMOCTOATENbHHI NOTOMY, YTO NpPOMeXYTOUHas; MepexojHad,
30Ha MeXAy KPacHEIMH M CephIMH TPaHHTaMH 3aflepHOBaHa (3Heck npoTe-
Kaer p. Alotop). ITy nepexoHyi0 30HY HaM yjaajoch Ha6ioaate Ha CTpes-
ke pek Aortop H Maiiganran, XoTa H 37eCb KapTHHY HECKOJBKO YCJIOXKHS-
10T Menkue Tena Oosee MO3AHHX ANJIMTOBHIHBIX M MEJKO3EPHHCTHIX rpa-
HHTOB.

Kpome rpanutoB Anaynsrana u AorTopa, 0 Bo3pacTe KOTOPHIX HET elH-
HOro MHEHHS, B CTPOeHHH MalgaHTalbCcKOrO HHTPY3HBA YUYacTBYIOT cephle
¥ posossie NOPOHPOBHAHLIE GHOTHTOBHIE W ANACKWUTOKAHLIE TPAHUTH, Cia-
ralouiieé ero OCHOBHYI UeHTpasbHyio YacTh. Cpenu nocaeausux B. B. Ko-
spipeB, . B. Kafinanos u B. @®. [Ipouenko BHenHJIH cAefylollHe pas3HO-
BHIHOCTH, CBA3aHHEIE TOCTENEHHBIMH NepexojaMu: 1) cpeaHe-KpyNHO3epPHH-
cThle MopGhHpPOBHAHLIE POroBOOGMaHKOBO-GHOTHTOBLIE I'DAHHTHI; 2) cpeaHe-
3epHHCTHIE  NOP(MHPOBHAHBIE POroBOOGMAaHKOBO-OHOTHTOBhIE TI'DAHHTHI;
3) cpenHe-KpYNHO3epHHCTHle aJIICKHTOBBHIE TPaHHTH; 4) Menko-cpenHesep-
HHCThle MOPQUPOBHAHLIE JIEHKOKPATOBhE TPAHHTHL  (3HIOKOHTAaKTOBBIE
auun).
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B ocHoBy BbiZesneHHSI yKa3aHHBIX Da3HOBH/HOCTEH MOJOMKEH CTPYKTYp-
#blil NPH3HAK, YTO, N0 HAlleMy MHEHHIO, MeHee HajexKHO, yeM cocTaB (cooT-
HolueHue MOJeBHIX LINAaTOB, colep:kanHe Ouoruta). [losToMy, BMecTo ykKa-
3aHHBIX PA3HOCTeHl Mbl CUHTAeM BO3MOXKHBIM BblAedHTh: 1) OHOTHTOBHIE
TPAHHTLL;, 2) aNACKUTOMIHLIE TPAHUTEL 3) ANACKHTHL

Kpome rtoro, ycraHoBieHbl MeJKO3epHHUCThIE IPaHHThl (HHOrZAa nopdn-
POBUIHBIE), AIJIUTHI W METMATHTH, 00pasyioliie CaMOCTOATENbHBIE MeJTKHe
Tenda W AalKkH (MO-BUAMMOMY, KUJAbHBIE MOPORH, CBA3AHHBIE ¢ JaHHBIM
MacCHBOM).

BroTuTOBRIE TPAHHTHl CJATAIOT BHyTpeHHHe dacTH MafiaHTaabCKOro
HHTPY3HBA. IDTO Cepble, PO3OBATO-Cephie, CPefHe- ¥ KPYNHOIEPHHCTHIE TO-
poabl, uacTo NOp(GHPOBHAHbIE ¢ XOPOILIO BbIAENSIOUIMMHCA KPYIHBIMH (/10
3 ca) KpHCTaalaMH CEeporo MM POo30BOro moJesoro mmata. CTPyKTypa Imo-
POAb OOBIUHO FPAaNUTOBAL.

KonnyecTBeHHO-MUHEDPAJOTHUeCKHH cocTaB rpaHHTOB  BecbMa HM3MeH-
yiig. Tak, no pauueiv B. B. KosbipeBa u np., OH XapakTepH3yeTca: KaJH-
unar — 29—44 9%, naarnoknas (Ne 14—23) — 7—26, keapu — 37—55, GuO-
tHT — 0,6—2%,.

B nopdupoBuAHBIX PAa3HOCTAX, CJATalIIHX OCHOBHYIO HacTh Maiigan-
TANbCKOIO MAcCHBA, JJis  MHHEPaJOTHYeCKOro — COCTaBa XapaKkTepHbl
(B. B. Koseipe u np.): kanumnat — 31—47%, ksapu— 23—45, naaruo-
Kjias — 18—22, 6uorur — 2,5—5, poroBasi o6manka — 0,5—0,8%.

Taxum oGpazoM, nopdhHPOBHIHBIE PAa3HOCTH HECKOJbKO G0Jee OCHOB-
HblE,

Bo Bcex H3yueHHBIX HAMH MecTax ¢ IpHOaIMMKeHHeM K KOHTaKTaM HHT-
PY3HBa  BCAEACTBUE YMEHbIIEHHS COJEpyKaHHsa OHOTHTA N YBeJHUeHMd
Kanuimnata OHOTHTOBBE TPAHHTH TEPEXOJAT B aJBCKUTOMAAHE, a B 30HE
HeNoCPe/ICTEEHHOr0 KOHTAKTA — B AIJIHTHL H MeNKO3epHHCThe TpaHuThL. Pas-
pe3bl TAKOro Xapakrepa Habmaioaanuck B OaccefiHe AHaynbraHa H HHIKHeM
Tedennnn Deurtopa, B pafione nepesana Typnaxfenb ma koutaxTe ¢ Kap6o-
HATHBIMH OTJIOMKEHHSIMH M B paiicne AT/UKaijasy Ha KOHTaKTe ¢ TPaHOHODH-
taMmu. llIMpuHa 30H aJACKHTOHAHEIX I'PAHHTOB OT HECKOJILKHX COT METPOR 10
NepBLHIX KUJIOMETPOR.

ANSICKHTOH/IHBIE TPAHHTHl — KpacHbe, MECTAMH DPO30BBIE, CPEIHe-KPyIi-
HO3epHHCThIe, HMHOTAAa HepaBHOMepHO3epHHCTHe mopodnl. [lo  gaHHBIM
B. B. Kossipesa, onn uMeloT cledyolwnil cocTas: Kaaumnar—>2%, kBapiu—
31, nnarnoknas — 14, 6uorur — 2,5. OAHAKO MOBOJBHO 4aCTO HAOJMIOAAOTCSH
3HAUNTENbHbIE OTKJIOHEHHS OT JIPHBeJEHHOro cocraBa. CTpPyKTypa NLOPOABI
06BIYHO TPAHHTOBASL.

B andckuTouAHBIX rpaguTax fo/iee HHTEHCHBHO, ueM B GUOTUTORKIX, pas-
BHTHl aabOMTH3ALMS H OKBaplleBaHue.

MenKosepHHCTBIE TPAHUTEL H M@JIKO3EPHHCTEIE OP(MHPOBHAHBIE IPAHHTHI
ciaraor HeGoabiliMe Tena HenpaBuabHON (opMbl # Aafiki. IDTo — CBETNO-
pPO30BHIE, MHKPO- H MeJKO3epHHCTOrO CJOKEHHs MOpPOAbl ¢ BKPAIJIeHHHKAMH
{korja oOHHM NPUCYTCTBYIOT) KBaplla M po3osoro IoJjesoro wmnara. [Tocaen-
HHE TPEICTABACHBI NMEPTHTOBLIM KaJWIMATOM M C1a0030HaJLHBIM TAATHOK-
aazom (Ne 10—13).

[Topduposnie Bbigenenus cocrapasiior 10—209 mnopoas!, mpuueM Ka-
AMMNaT B NJarioknas, MMellde NPUMEpHO OJMHAKOBLEIE COOTHOlIEHN,
cocTasasiior okosao 75—80% Bcex nopdHpoBLIX BblgeNeHuii, a Ksapi —
25—20%.

”CprKTypa OCHOBHOIl MacCkl, a B CIy4ae OTCYTCTBHS BKpaNJeHHHKOB—
Beell TOPOALL,-— rPAHUTOBAS, HA HEKOTOPBIX JIOKAJILHBIX Y4acTKaX AallIHTO-
Basi U rpaHoHpoBad.
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BropuuHble H3MEHEHHSI BBHIPAJKEHBl He3HAUHTEJNBHOH XJOPHTH3ALHeH,
cepHUHTH3auueH U OHOTH3ALHEH.

Annutet W nerMaTHTHl Pa3BHTH ZOBOAbHO mmpoko. Ilo H. M. 3anae-
TAJ0BY, OHH 00pa3yloT emHHoe NoJe AIHHOH 25 Ka M MMPHHOI 5 Ku, Tpo-
cJexuBalolileecss B LEHTPaJbHOH 4acTH HHTPY3HBa OT BepxoBuii AHay.b-
raHa B CERePO-BOCTOYHOM HanpasjeHuH 10 Bogopasaena Maiinanran — Oii-
raudr. Takyio Ke nosiocy MHHepaJH3alMH IUHPHHON 2—4 KM, BRHITAHYTYIO
BIIOJIb OCEBO# uacTH Maccusa, ormeuan K. H. Bengnang. s

IMTo gauunm H. M. 3anmeranoBa, mermatuTel MafgaHranecKoro HHTpPY-
3uBa — HeGouablne, JuH3o00pasusie (o6euHO 10X 1—0,5 M), Heperko
mrokooOpasusle (8X15 M) WaH HempaBHAbHbie Tena, B KOTOPLIX, KpoMe
KBapLa W KaJulInaTta, MpHCYTCTBYIOT ajbOUT, OHOTHT, MYCKOBMT, pPOroBas
ob6MaHKa, OPTHT, MPEHHUT, TYPMaJHH, XJOPHUT, CEPULHT, XKUAbOepTur, Quio-
OpPHT, MAarHEeTHT, TeMaTHT, ITHPHT U MOJHOICHHT.

ARJIMTEL caaratoT Jailki, MOUIHOCTh KOTOPHIX KoJsef/eTcsi 0T CaHTHMeT-
pOB /10 HECKOJbKHX MEeTpPOB.

Anmacafickufi HHTpY3HUB! pacnojsoKeH Ha IOT0-BOCTOUHOM
ckaone Ilckemckoro xpeGra B GacceitHax Bepxosbes pexk Kaiimucy, Anma-
caii u Tanukcait (mparwle nputoku p. Canpanaur). Ou umeer B cpese y/i-
JIMHEHHYIO B cyGuIHpoTHOM HanpaBsaeHnH Gopmy. auna ero 16 xu, mnpuna
T - M

AnMacaiickuii HHTPy3uB H3yyeH Hepoctatouno, B 1951 r. ero kpatko
onmcan A. C. Aneayur, 8 1959 r. BocTounas ero yactb OBIIA MPOCMOTPEHA
®. A. VemanosbiM, a B 1964 r.— B. M. IlerposbiM. Ilpu onmcanuu HHT-
py3HBa HCNOJMb30BAHBI MaTepuasbl 3THX HCCAeLOBATe/el.

Ha ceBepo-3anane u 3anajge HHTPY3HB KOHTAKTHPYET C H3BECTHAKAMH
HH2KHero KapGoHa, Ha CeBepO-BOCTOKEe — ¢ I1€CYaHO-CJAaHIEBEIMH OTJIOZXKe-
HMSIMH HHJKHEro nasieosos.

[To ganubim A. C. ApgenyHra, HHTPY3HB CJIO¥e€H B OCHOBHOM KpPYITHO-
3ePHHCTBIMH OHOTHTOBBIMH TPaHHMTAMH, H TOJABKO B CeBepO-3alMalHOH UacTH
B KOHTaKTe ¢ KapOOHATHOH TOJILIEH HMEIOTCS CpelHe3epHHCTLie TPAHOLHO-
PHTLL ¥ KBapuepble JHOPHTLI, 00pa3yionlHe 3HAOKOHTAKTOBYIO HOJIOCY MOLL-
HOCTBIO 710 2 xKMm. B cepep-cerepo-BOCTOUHON UacTH B KOHTAKTE CO CJjaHile-
BBIMH TOJIIIAMH HHJKHEro Majeo30d TaKiKe OTMeueHbl HeGG/BIINE BBIXOIL
KBapIleBblX THOPHTOB.

ITo A. C. Anenynry, Mex/Ay TPAaHHTAMH H YKa3aHHBIMH MPHKOHTAKTO-
BhIMH LopogaMmu HabalojarTes nocreneHHble mepexonanl. B. M. Ilerpor B
BepxosbAx Tanbikcas u Anmacas Taxkke o0HAPYKHA MeJNKO3E€PHHUCTHIE afa-
MeMIHTEl W rpaHoguopurel. Ho, mo ero MHEHHIO, MEXKAy 3THMH MOPOAaMH H
TPaHUTAMU HMEeTCs MHTPY3HBHBIH KOHTAKT. [ DAHOZHOPHTHL M agaMeJJHTLI
Yy KOHTaKTa ¢ I'PAaHUTAMH CYLLeCTBEHHO OHOTHTOBEIE C JOBOJBHO OGHJILHBIM
KBaplleM; B KOHTaKTe €O C/AaHIlaMH HHMKHEro najeo3osl ABe Pa3HOBHIHOCTH
TPaHATOB: PaBHOMEPHO3epHHUCTBle H pe3ko nophupoBuiHble. Memxay HHMH
HaOJogawTes NOCTeNeHHble ITePeXo/ihL.

B nopdupoBnanbx rpanurax (GeHOKPHCTEL padmepoM a0 1—2 cu npen-
CTaBJIeHbl PO30BLIM KanumnatoMm. OHH pacnpeieneHsl J0BOJBHO PARHOMEDHO,
HO HHOrza 00pasyloT HebOJbLUINE CKOMJEHHS HJAH DelKO MoJochl. Xapak-
TepPHB KpPynHble MHOTOYHCJEeHHBle BHIJIENeHHS KBaplla.

I'pannrtel AnMaca#ickoro HHTPY3HBA COCTOSIT M3 NMEPTHTOBOrO KaJHLINA-
ta(~40%), xBapua (~ 30%), 30HAABHOrO M NOJHCHHTETHYECKH CJBOMHH-
KOBAHHOTO nuaruoknaaza (~25%), Guotuta M peske OOBIKHOBEHHOH 3e/eHOi
porogoii o6manku (~b5%). M3 axneccopueix npeoGaagaer chen. Pexe or-
MeuaeTcs pyAHbIH MHHepaJ, alaTHT, IHPKOH H OPTHT.

! Mxoraa ero naszuBaior [xaprhicy-AYHKTamICKHM.
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CrpyKkTypa nopojasl rpaHHTOBasi, HHOTAa MeCTaMi MHKpOrpaduuyeckas
H B GOJIBUIMHCTBE C/yuyaeB HepaBHOMEPHO3eDHHCTAs, YTO OOYCHOBJECHO Ha-
auuHeM GoJiee KPYNHBIX 3epeH KaJHIINATa H KBaplia.

IaiikoBeie mopoasl B AsniMacaiickoM HHTPy3uBe, o gaunbM A. C. Ane-
JIyHra, paclnpocTpaHeHbl HesHaunTeabHo, OTMeueHbl JalikM anaura u amiH-
TOBHAHOTO rpaHnTa MoliHocTbio 0,1—0,6 x. OHH HpHYpPOUYEHBI B OCHOBHOM
K KaTakjJasHpOBaHHOH 30He wHpuuoii g0 100 m, HMerolleil BOCTOK-cesepo-
BOCTOYHOe TIPOCTHpaHue. JTa 30HA paclnojioKeHa B LEHTPaAJbHOH  4acTH
HHTpy3UBa Ha npoao/xenun [[apreicyfickoll antHkaunaau. IIpoctupanue
JlaeK COBMAJAET C HANPABJEHHEM 30HHI,

Tywawyficknit maccun! pacnonoxken B Gacceiine Tymamy (me-
Bblii nputok p. Hartkas), Ha ceBepnoM ckiaoHe HaTkaibckoro xpeGra, Boc-
TouHee cesenus Jurubasap.

OHn umeer HenpaBuiabHYyO ¢opMy, clerka BHITSHYTYIO B CeBepo-3anaji-
HOM Hanpasaenuu. dnuua ero oxono 18 xm, wupuna xo 12, nioumanb oKo-
ao 100 xm?.

Bwmemarorine mMaccus nopoibl IpeicTaBaeHbl BYJIKAHOT€HHO-0CA/0YHbI-
MH OTJIOXKCHHSIMH HHZKHErOo M CpejJHero jJeBoHAa (B CeBepo-3amagHoll u ce-
BEPO-BOCTOUHON UACTHAX), MecyaHo-CAaHIEBOR Toqlled HHKHEro NaJjeo30s
(BocTOuHbIl M 3anmajHblii KOHTAKTHl LEHTPAJbHOH uYacTH MaccHBa) M aja-
Me/IMTAMH (FPaHO/IMOPHTAMH) 3akcalcKoro maccHea (Ha loro-zanaje). C
ceBepa MacCHB OTPAHHYEH YETBEPTHUHBIMH OT/J0KeHHSAMH J0JauHbl p. HaTkau.

Maccur usyuaaca A. C. AnenynroM, JI. M. TypGuabiM u Jp. npu reo-
JOTHYeCKoH cbheMke, BospacT ero BceMH HcclneiOBaTeNsIMH OIpeessacs
Kak pepxHHil kapoodn — nepMb Haumb . M.Makapeiues (1964) ornec 3tor
MaccHB K 00pasoBaHHsM KaJjle[OHCKOTo 1HKJd, OCHOBBIBASICH HA TOM, 4YTO B
JAHHOM paloHe B OTJIOKEHHSX CHJIYpa HMeeTcsl Tajbka TPaHHTOB.

Pasauuubie yactn Tymamyiickoro MaccuBa HaMu H3yuaauck B 1959 u
1963 rr. B Gacceiinax pex Tymamy (cemepnas wactb MaccuBa) u Tylox
(103KHas UacTh). .

Mul pacnogaraeM cJaeLyIOUMMH TaHHBIMY, HE IO3BOJSIOLIMME  COIJa-
cuthbest ¢ muenneM I'. M. MaxapoiueBa o kaJeqoHCKOM Bo3pacTe MaccHsa:

1) Ha cepepo-3andaje M CEBEpPO-BOCTOKE HA 3HAUHTENbHOM NPOTHIKE-
HuM Kourakrta Tywawmyfickaii uaTpy3uB, no panubiM A, C. AnenyHra w
JI. M. Typ6GuHa, npopblBaeT HHMKHE-CpeJHeIEBOHCKHE OTJIOKEHHS;

2) B Gacceiine p. Tylokey Mbl HaGJogany, 4To rpanuTsl Tymamyiicko-
ro HHTPY3HBA OTYET/JIMBO I[IPOPHIBAIOT aJaMeJIUTH (TPaHOAHOPHTH) 3ek-
calickoro MaccuBa?, oTHocumble camum I'. 1. MaxapblueBEIM K I'epUMHCKO-
My LHKJY;

3) A. C. AmenyHr oTMmeyaer, yTo rpaHuthl Tyluaurydckoro HHTPY3HBA
He OTJHYAIOTCs OT TPAHHTOB MHTPY3HBOB, PACHOJIOMEHHbIX ceBepHee. K Ta-
KOMY K& BBIBOJAY NPHLLIH H Mbl IIPH COINOCTABJEHHM nmopoj Aamacalickoro,
ApalllaHcKOTo M JAPYyTHX HHTPY3HBOB, NMPOpBIBAIOLIHX OTJa0xKeHHs C;, ¢
rpanutamu Tywamy.

['panurel Tymwawyiickoro HHTpy3uBa Oonbliell YacTblo PO30BLIE, KpyII-
HO3E€PHHUCTbIE [OPO/bl, MeCTaMH Mepexojslide B AlTHTOBHIHBIE PA3HOCTH.
OHH COCTOSIT H3 MEPTHTOBOTO KaJHlunara, MJIariokaasa, KBapua M OHOTH-
ta. Kanumnar Bcerga npeoGiajaer Haj IJIarMOKJIa30M; COofep:kanue OHO-
THTa A0XOAHMT 10 5—7Y%. CTpyKTypa nopojbl IpaHATOBAs.

M3 BTOPHYHBIX H3MEHEHHI OTMeyaeTcsi HHTeHCHBHAA aJbOHTH3aUusA Ka-
JULINATA W YaCTHYHAS CEPUUUTH3ALHS IJIarHOKasa.

! Tlo JI. U. TypGuuy, TyrokckHii.
2 06 stom e nucana JI. M. Typ6un ewe B 1955 r.
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B Tyiokcy nopoasl MaccuBa npeacTaBieHsl nophupoBuIKbME Fpaiii-
TAMH, lepexXoAsillHMH HHorga [daxe B NOpoAbl, OJH3KHe K TI'PaHuT-nop-
schupam.

KroisplnTopekuit MaccuHB pacnonoked B Gaccefine Kolabaropa
(neserit cocrapasomuit p. Kaparepex) u B cpenneii vactu p. Kaparepek
(teBbifi npurok p. Yatkan). Maccus nioxo u3yuen. HauGosnee nonHele cse-
AeHusi o HeM mpuBoasitca B pabore JI. M. Typ6una, B. A. I'puuicHko,
LI, HOI. Ca6amoiera u ap. ;

Bee nccneposatenu KpI3BITOPCKOTO MHTPY3HMBA OTHOCHAH ero K obpa-
30BaHHAM TepuHHCKOro unkaa, u qauws . M. Makapbiues cunitaer ero, Kak
u Tymamyickuii KHTPY3HB, KaJeJOHCKHM, DTO OCHOBLIBAETCSl Ha HAJIHYHH
Trajlek TPaHUTa B OTJOMKEHHSX CHJYpa, a TakikKe Ha IPeANoJIOXKEHHH O TOM,
UTO KOHTAKT HHTPY3HBA C OTJOXKEHHAMH HH:KHero kapbdoHa Ha BceM Mpo-
TAMenun TekToHudeckui. llpum stom I'. M. Makapbiues ykasbiBaer, uTo
OTJIOKEHHST HHYKHEro KapOoHa MPOpPLIBAIOTCS MHTPY3MBOM AHOpuTOB. Oia-
ko JI. M. TypGun ¥ Mbl ycTaHOBMJIM, UTO 3TH AHOPUTBI H AKTAUICKHH MHT-
py3us raGopo B CBOI0O ouyepelb NPOpbialoTcst rpanutaMi KB3bITOPCKOTO
HHTpY3HuBa. Bee 310, a Takke NoJiHAas HAEHTHUHOCTb KBI3BLATOPCKHX IpaHH-
TOB TpaHWTaM APYTHX 3aBe/OMO TepUHHCKHX HHTPY3HBOB YarkalbcKoro
pailona (Anamacaii, Malinantan ¥ Op.) CBHAETENLCTBYIOT O TepPLHHCKOM
BO3pacTe Maccusa.

Mu payvann Kepispiitopcknii uurpysus B 1963 r. On uMeer yanunes-
HYIO0 B CeBEpO-3anajHoM nampasienun ¢opmy. dauna ero 15 xka, 1uipuxa
6—7, naomwanb okoao 90 xm?,

B sananHofi yacTH HHTPY3HB IpopbiBaeT KapOonaTHbLle TOJILH HHKHE-
ro KapOoHa (KOHTAKT MCMKAY HHMH Ha OO0JbIIOM IPOTAMNKeHHH TeKTOHHUYeC-
Kuii), AHOPHTHI, rab6po AKTAIUCKOTO HHTPY3HBA, Ha IOre — rPaHOJHOPHTHL
Anadykunckoro. Ha BocToke W ceBepe BMellaOIIMMi MOPOAaMu SIBJAIOTCS
oTJI0AEeHust KeMOpHs, OpPAOBHKA M cHIypa, NpeAcTaB/eHHBle KOHIJoMepa-
TAMH, NECYAHHKAMH, AJAEBPOJHTAMH, DA3JIHYHBIMH CJAAHLAMU, OCHOBHBIMH
¢ y3uBaMu.

JI. K. Typ6un u zp. BROJb 3anajHoOro KOUTAKTa HHTPY3HBA NPOBOAAT
Kapatepexkckyio 30Hy TIJyOHHHBIX [OJTOXHBYIIHX PaspbiBOB, K KOTOPOH,
o ux MHeHd, KoisbliTopcKHil HHTPY3HB M npuypoued, OHu oTMeuaior,
YTO 3TOT KOHTAKT KPYTONajalollHii H COBLAJaeT ¢ najeHHeM YKa3aHHOI
30HBLI, TOT/la KaK BOCTOUHBIM M CeBepPHblil KOHTAKTHl noJsoro (15—40°) nana-
I0T 1101 BMELIAION[HE NOPO/LbL.

Ha wmam B3rasiji, pacrno/ioKeHHe MACCHBA MEKAY OTJIOMKEHHAMH HHIK-
Hero kapGoHa (c 3amama) M KeMOpHA — cHAypa (¢ BOCTOKA) MOMKeT yKa-
3bIBATh HA TO, YTO OH, Kak ¥ OOJLIIHHCTBO APYrux HHTpy3usoB Yarxana,
SABASIETCH MeK(POPMATHOHHBIM TEJIOM,

Baaromaps cHAbHO pacyieHeHHOMY penabedy HMeeTcsl  BO3MOIKHOCTB
M3yyaTh MHTPY3MB B BEPTHKAJBLHOM paspese B mpefenax okoso 1600 u.

Kbi3bATOPCKHA HHTPY3HB CJOMEH TPAHHTAMH H3MEHUHBOrO COCTaBa,
CJOOMKEHHST W OKpackd. B nedrpanbHOil uyacTH MHTPY3MBA  (CPelHAs 4acTb
Gacceiina p. Kwsbiatop) 310 CpeluesepHucTble, HepaBLHOMEPHO3EPHUCTBIC
pO30Bbie GMOTHTOBLIE TPAaHHTHL. B HHKHel uacTi Gacceiina, 6amxe K nepu-
(epuy MHTPY3HBA, OHH CTAHOBATCH MACOKPACHBIMH, W MECTAMH OoJiee Jiefi-
KOK[)aTOBbIMH.

Ilopoaa coctour u3 keapua (40%), NepTHTOBOrO KaﬂumnaOTa U pexme
mukpokauna (35%), Kucnoro naarnoknasa (20%) u 6uorura (5%); CTPYK-
Typa ee rpaHutoBas. HepaBHOMepPHO3EPHHCTOE CIOMKeEHHE 00ycJ0B/IEHO Ha-
Auunem Gosee KPYMHBIX 3epeH Kajuulinarta, oObiYHO ¢ NPOCTLIMH LROHHM-

KaMH, 4 KBapia.
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a5 9HIOKOHTAKTOBBIX 4acTell XapaKTepHbl KpaiiHe HepaBHOMepHoe
pacnpejeneHne nopoaoodpas3yiollix MHHEpPaJaoB, H3MEHUHBOCTL COCTaBa M
CTPVKTYPBL '

Ilo nmeBomy coctaBasiiomeMy KeI3BLITOPCAR, Tie TPAHHTHI KOHTAKTH-
pyiloT ¢ ra66po, B WHPOKOH (OKOJO 2 KM) 3IHAOKOHTAKTOBOH LOJOCE OT-
MeyaeTcsd uyacToe HepeloBaHHe DAa3JIHUYHBIX TPAHHTOB: CepPhIX H KDACHBIX,
cpejlHe-MeJqKO3ePHHCTHIX, HepaBHOMEPEO3EPHHCTHIX, MEerMaToOU/IHBIX.

C npubanKeHHeM K KOHTAKTY C rad0po B FPaHHTAX yMeHbLIAETCA KO-
JHUYECTBO KBApIA, M MECTAMH VBeJuuHBaeTcs cojiep:kanue OGuorura. [lo-
pPOAbl MPHKOHTAKTOBOH 30HLI COCTOSAT B OCHOBHOM H3 KaJHIINATAa H MJIarHo-
KJa3a H CTAaHOBATCH OJH3KMUMH II0 COCTaBY K KBapILEBBIM JeiKOKPAaTOBLIM
CHEeHHTaM.

B KonTakTe ¢ NecyaHO-CAAHLUEBHIMM OTJOMKEHHSMH HIMKHEro maJjeo-
30§ CYUIECTBEHHbIE H3MeHEeHUs B TPAHHUTAX He POHCXO/IST.

M3 naiikobelx o6pasoBaHuil B rpaHHTax LIHPOKO pPA3BHTHl ANUIHTLI.
Penko BcTpeuaroTcss NaHKH IHOPHTOBBLIX 1NOPGHPHTOB.

IHenrpaansuo-Tepexckuit Maccusp' pacnonoxen B GacceiiHax
pex ApaGynak, Caapasikcail 1 CokypOeancaii (nputoku p. Tepek). Oun co-
CTOMT M3 pAjfa pa3o0LUEHHBIX BHIXOMOB, HMEET CJerka YIJHHEHHYI0 B cepe-
po-3anajgHoM HanpasaeHHH cdopmy. Hauna ero 14 xm, wupuna no 8, nJio-
wanab okoso 70 km?,

OcobGennoctbio MOP(OJOTHH MACCHBA SBJAETCS HCKJIIOUHTEJLHO H3BH-
JIUCTAasl NOBEPXHOCTh KOHTAKTA, HAJIHYMe MHOTOYHC/EHHBIX ano(pH3 u «3a’u-
BOB». B LEHTpPa/JbHOH Y4CTH HHTPY3MBA MMEeTCH OCTaHel BMellalonimx
HUJKHENAJ e030HCKHX NOPOL  pasMepoMm B nonepeunuxe 35 xa. KoHTakr
MOpoJl MACCHBA € 3THM OCTAHLOM TaKKe M3BHJINCTLIIL.

BMmelraoniue MaccuB LOPOALI NPEACTABJIEHBI TEPPHUIEHHBIMH OT/I0MKE-
HHSIMH OpJIOBHKA ¥ HAa CPABHHTEJbLHO MEHLIIEM OTpe3Kke KOHTAKTa, Ha ceBe-
pe | 10rTe, aHAJOTHUHBIMH 00D A30BaAHUAME CHIAYDA.

LlentpanbHo-Tepekckuii Maccus HanGosee NOApPoGHO OXapaKkTepusd-
gan JI. M. TypOGuneM u ap. (npu reosorudeckoii cbemke). Kpome rpauiitos,
OH BBLILEJMJ HA 3TOH IIOMIAAH CpPEAHEKApPOOHOBbIE MHOPHTH, «JATAIOIIHE
4 pa3o6uieHHbIX BBIXOAA Tomanaeio ot 0,5 a0 3,5 km?, 06 beHHEHHBIX HM B
onuH Tepekckuit HHTPY3HE.

B 1963 r. mMbl u3yuaau oraesnwHble yactu [lenTpansHo-Tepekckoro mac-
CHBA H B3aHMOOTHONIEHHS MEKAY ero pas/JHUHBIMH NOPOLAMH, ¥ CTAHOBJEHO,
uyto B cpeaneil yactu Caapabikcasi OH MPeACTARIEH HE CBETJBIMH M OelbIMH
rpaHuTaMy, xapaktepHoiMH, no JI. M. Typ6uny, anst 3Toro WHTpy3usa, 4
cepeIMH, cpejlHe3epHHCTHRIMH TpaHoauoputamu. He wnckawueno, uro rpaso-
JIHOPHTHL PA3BHTHl X B APYTHX YacTHX MaccHBa.

Ha naomanu mexay pekamu Caapabik v Tepek B HeCKOJILKHX MecTax
TPAHOLHOPHTLI TIEPECEUeHB MITOKAMK W AAflKaMH TPAHUTOR, NPUUEM KOHTAKT
MeKy IPaHOAHOPHUTAMH H FPAHHTAMH HE COBCEM PE3KHIL.

CoxypbGenbCcKHil HHTPY3HB B MNPOCMOTPEHHOH HAMH LEHT-
pajabHOH YacTH CJ0XKEeH B OCHOBHOM pO30OBHIMH M KPACHBIMM CPeAHe3CpHHU-
CTBIMH TPAHHTAMM, COCTOALIUMH M3 MHKPOKJIHH-TIEPTHTA, 30HAJILHOTO M1a-
THOKJI43a, BOJIHHCTO TIOTacalolllero KBapla M MeJKHX JIMCTOYKOB GHOTHTA.

* *

*

Kaxk y®&e oTMeuaaoch, B HequJEpHI{ECKHX 30Hax cpeau nopo KOMILIeK-
ca HpEOﬁJIBL[aIOT HeCcKoJLKO GoJsiee KHCbIe Pa3HGCTH.

! Tlo 1. M. TopxkesckoMy, CaapabikckHii.
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Kpaiinsis woro-sanaauas nosoca Bkjaiouaer Apamanckuii, Caprapnou-
cKHii u Apyrue OoJee MeJKHe MaCcCHBBL.

Apamanckuil MaccuB 3aHHMaeT Ha COBPeMEHHOM 3PO3HOHHOM
cpese okoJso 200 kMm% BbITAHYT B CeBEPO-BOCTOUHOM HANpAaBJIeHHH BLOJb BO-
jgopasnenbHoil uactu Yarkasabckoro xpe6ra. Iloutn nHa BCeM NPOTSAKEHHH
KOHTAKTa BMEHIAIOUIHMH MAacCHB MOPOAAMH ABJAIOTCHA TPAHOAHOPHTHI Cpel-
He-BepXHEeKapOOHOBOro KOMIUIEKCA H JIHlIb B KpailHell  ceBepo-BOCTOUHOM
YACTH — 0Ca0uHo-3(Py3uBHASA TOJIA HHKHETO M CPeJHero J1esoHa.

[IpumepHo B cpelHeil yacTH MaccuB paccekaercs Cesepo-3anagHbiM
Apamanckum pasiomMom Ha aBe udacTH — KbI3BIITOPCKYIO (CEBepo-BOCTOU-
uyio) u Akrayckyio. [To nauusiv B. B. KospipeBa u ap., Axrayckas 4actb
Oosiee NpUNOAHSATA.

Kak OGosee 3poaupoBaHHasi, OHAa CJO:eHa B OCHOBHOM KpylnHO3ep-
HHCTBLIMH NOP(GHPOBUAHBIMH TPAHHTAMH, aHAJOTHYHBIMH TakKoBbIM Maiian-
TaAbCKOTO MAacCCHBA, M KPYNHO3ePHHCTHIMH ansickutaMu. Ilocneanne cnara-
10T JiMilb HeGoJblIHe YYAaCTKH MAcCHBA H CBA3dHbI ¢ TDAHUTAMH MOCTENeH-
HBIMH [epexoiaMu.

AJNISICKHTBL — 3TO PO30BATO-Cephblie 10 KPACHBIX MMOJHOKPHCTANIHUECKHE
KPYIHO- M CpeJHe3epHUCTBIE MOPOABI, COCTOSALIHE M3 Ipeol/analollero Ko-
JyuecTBa THIMAHOMOP(HBIX 3epeH Kaauiunara, B 00lleM OKpYIVIbIX 3epeH
KBapla, HeGOJbLIOro KOJHYEeCTBAa IJIATHOKIA3a H PeIKO MeJNKHX uellyek
6uotuta. CTPyKTYypa nopoabl 06bIYHO THIHAHOMOPhHO3epHHCTAS.

KonunyecTBeHHO-MUHEpAIOTHYECKHH COCTAB THINHYHBIX aJsiCKHUTOB, TO
naunbiM B. B. KoabipeBa u ap., XapakrepHayercs CJeAyIOLIMMH JAHHBIMH:
KaJullmnart (Mukpoknuu) — 47—53% , kBapu — 33—37, [JIaTHOKJ1a3
(Ne22—35) — 9—13, 6HOTHT — 1—2, akueccopHble, NpeACTABJEHHBIE PYI-
HbIM MHHEpaJioM, OPTHTOM, LIHPKOHOM, anaTutoM H (aiooputom — 0,5—19%.

B npuHKoHTakTOBOIH 30He ansicKUTOB OOBIYHO OOpasyeTcs MesKO3epHH-
cTas 0TOPOYKa HeGOMbIIOH MOIIHCCTH (HEeCKONbKO MEeTPOB).

B cocraBe Apawanckoro uHTpy3uBa B. B. Ko3sbipes BhIensier Iuienod-
Hble TPAHHUTHI, CBfI3aHHblEe C aJACKHTAMH IOCTENEeHHBIMEH [epexogaMH.

Illenounble rpaHUTHl NMpeAcTABAAIOT coGol cpelHe3epHHCTHIe H yalle
HepaBHOMEPHO3EPHUCThIE MOPObl, CEepPOBATO-PO30OBOTO [0 KPACHOTO LBETA.
CocTosT OHH M3 KaaueBoro mnogaesoro wnarta (68%), keapua (26%), He-
Gosiblioro KosuyectBa aMmpubosna (1o 5%) M akueccopHbIX (amaTur, mar-
HEeTHT, WHPKOH, opTUT — 10 0,5—19%).

Crpyktypa nopoabl OGLIUHO aj0TpHOMOpP(HO3ePHHUCTASI, HHOTAA MpH-
obperaer nop(upoBHAHBIH O0JHK.

B 3H/0KOHTAaKTOBBIX YdCTAX IIeJOYHble TPAHHUTL 00pasyloT 30HY MOp-
GupoBUAHBIX TOPOJL— Ha (oHe MeJKO3epHHCTOH KBaPIl-N0JeBOLINAaTOBOM
Macchl pPe3KO BBIAGASIOTCS KpPyIHble BKPaNJeHHHKH KaJHlImata ¥ KBaplia.

CaprapnoHcKHit MaccuB pacnojoxen B OacceifHe OLHOHMeEH-
HOH pekH, HAa npaBoM OOpTy ee cpe/lHero TeueHusl. B mniaHe HHTPY3HB
npejpcrap/sier co60il CHAbHO BBITSIHYTOe B IUHMPOTHOM HaNpPaBJEHHH Teso
pazmepom okoso 4,5X0,5 xku. Ilopoaw, chaaralpouime MaccHs, [10BOJBHO
n3MenuuBbl, Cpell HHX BBIIESIOTCS PaBHOMEPHO3E€DHHCTbIE, HHOTAA MeJ-
KO3ePHUCThle TPaHUTHl M NOP(HUPOBHAHLIE TPaHHTHI, MeXKAY KOTOPBIMH
Ha6o1aloTes nocTeneHHble nepexonabl. B ceBepHOM KOHTakTe B BHIE J0-
BOJIHO Y3KOH MOJIOCH Pa3BHTHI KBaplieBble MOPMHPHI, yXoAdllHe B 3anai-
HOM HanpasJeHHH 3a npegensl uatpysusa. A. C. Haabaun u B. M. OGoznos
cuutanu HMX OoJiee MOJOABIMH, 4YeM TPaHHTHL

Bonee neranbHo HaMH M3yueHa JHIIb CeBepHAas yacThb HHTPY3HBa B
paiione nepesasia [llaGpe3 u Kk 3anany or Hero.

I'pauuthl ,caarawpoliide ceBepHylo dactb CaprapioHCKOro HHTPY3HBA,
XapakTepu3yloTcsi O4YeHb H3MEeHYHBOH CTPYyKTypoii. Hapaay ¢ THNHYHBIMH
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nopHPOBLIMH H MOPGHPOBHAHBIMH PAa3HOCTAMH, MpeobaagalollHMHE B LEHT-
PaJibHON YacTH M4cCHBA, 3HAUHTENLHO PA3BHThHl PABHOMEPHO MeJKO3epHH-
©THle aNJINTOBMANbIE TOPOALI, CBA3AHHBLIE C€ TPAHWTAMH TOCTENEHHBIMHA
nepexolaMu M JHILeHHble HOPHHPOBEIX BhLenenHil. OOGBIYHO OHM CJIaraloT
5H/JI0KOHTAKTOBYIO OTOPOYKY, HO BCTPEYaOTCH M BHYTPH HHTPY3HBRA.

Tlopcuposbie BhIaedeHHs KaJHlinaTa pacrnpeieneHbl O4YeHb HepaBHO-
MepHO: oHu OOpasyror napaJgienbHLle CJIOH TeYeHHsl CeBepo-3alnagHoro
NpOCTHPAHHS, BIVIOTH A0 Y3KHX LenoueKk, a HHoraa OecrnopsifouHble CKOII-
Jiedns. AHaJorHuyHble pPO30Bhle (DEHOKPHCTHI Pa3BHBAIOTCH H B JIOBOJIBHO
MHOTQUHCJIEHHBIX MeJaHOKPATORBIX ULIHPOBBIX BhIIENEHHAX, HMEIOUHX pes-
KHe OrpaHHyeHHss M OOBIYHO OKDPYTIYIO H3OMETpHUHYyI0 (opMy.

[TophupoBuaHble TPAHHTBI XaPaKTePH3YIOTCS CJAEAVIOLIHM MHHEpaJo-
rHYecKHM cocTtaBoM: KBapu — 30—359%, kaanmmmnatr — 10—40, naaruo-
Kna3 — 2—25, 6uotur — 3—5, ampiboa — 2—59,.

[lo cocrapy upiinpoBbie BHIAENEHHS COOTBETCTBYIOT KBapileBOMY MHKPO-
JIMOPHTY; NPHCYTCTBHE PeIKHX MOP(QHPOBLIX BHIENeHHH c/1a6030HaNIbLHOTO
niarmokJasa MHOrga npubianzkaer ero K nopoupury. OcHoBHas mMacca no-
POABI IIJTHPOB HMeeT THIHYHYIO IHODHTOBYIO CTPYKTYDY.

Ipaunt-nopdupsl B KOHTaKTe ¢ 3THMH LIJHPaMH-KCeHOJHTaMH oOHa-
pyxupalor Hebomblyio (3—4 MMm) 30HY 3aKankH, JUIIEHHYIO MOP(PHPOBLIX
Bbl/leJIeHH .

B 30He CeRepHOTO KOHTAKTA WHTPY3MBA C W3BECTHAKAMH Pas3BUTHL MHO-
TOUHCJIEHHBle JaHKH H 3ajerkH KBapLeBbIX NOphHPOB HenpaBuibHoi thop-
MbBl ¢ XapakTepHbIMH cyOKBajpaTHBIMH (heHOKpPHCTAMH KBaplla B MHKpO-
ansnoTpHoMOp(HO3EPHHCTOH OCHOBHOH Macce. IDTH 3aJielkH HaAXOLATCS B
HenocpeJCTBEHHOM KOHTAKTe C HHTPY3HBOM, a HHOTJa — B H3BeCTHAKAX K-
30KOHTAKTa. :

B pe3y/abTaTe MHOTOMMCJEHHBIX HabmiofleHHii YCTAHOBJEH J0CTAaTOYHO
YeTKU{l HMHTPY3UBHLIL XapakTeD KOHTAKTA KBApUEBbIX NOphUPOB ¢ rpaHu-
TaMH HHTpPY3HBa, KOTOpble sBASIOTCA Gosiee MOJIOJABIMH. DTO J0Ka3blBaeT-
csi NPOpPLIBAHHEM KBapleBbX NMOpGUPOB NPOXKHIKAMH-anodH3aMH pasJiHu-
HOHl BeJHUHHBl alVIMTOBHAHBIX H HepaBHOMEPHO CpeIHe3ePHHCTHIX JefKo-
KpaTOBbIX TPAHUTOB, PA3BHTLIX B KpaeBod (palHH MAacCHBA M HMEIOLIHX
NOCTENeHHbIE NEPEXOAbl C THIIHYHBIMH TPAHUT-NOPHHPAMHA.

B KOHTaKTe ¢ KBapleBHIMH NMOpPGHpaMH OTMeyaeTcss TOHKas 30Ha 3a-
KankH, o6pasoBaHHas IEMNOYKAaMH H3OMETPHUYHLIX 32epeH KBapla; B HeKo-
TOPHIX CAy4asix OTMEUYEeHO TaKike CPe3aHHe IOBEDXHOCTbIO KOHTAKTa KpYIi-
HBIX CKOMJICHHH [OJIeBBIX IUI1aTOB (THNA KCEHOKPHCTHOro 00pa3oBanus)
UJIH CHJABHO PAasJOMXeHHBIX (EeHOKPHCTOB MOJIEeBOro IUMaTta B KBapIeBOM
nopupe.

HMuorna nabnionaercs Cc0XKHOE UepefoBaHWe ANJIMTOBUAHBIX Hepas-
HOMEPHO3EPHHCTEIX TPAHMTOB H KBAPUEBLIX NOPHHPOB.

YentamwcKkHit HHTPY3HB pAacnolokeH B MeKIypeube pekK
Uatkan—Kokcy Ha naomanH, oxsaTelBaiouieil Bepxoebsi pek Kyuocks,
Xapryw u Yentau IlepBoe nm nauGosee peranbHoe olHcaHue TETporpa-
«(pun Yenramickoro HHTpy3HBa AaHo B paGore B. A. Ocunosa.

BrocneacTBHM NMOPOALI MHTPY3HBA C TOH WJIH MHOH CTENEHBIO JeTalb-
HOCTH ONUCHIBAMUCH PA3NIHUHLIME HCCNENOBATENAMH, H3VUABMIMMH 37eCh
OTKPBITOE elle B Hayase TpuAnartelx rogos E. M. I'osoBHHBIM MonuGmeHO-
BOEe MEeCTOpPOKIeHHe.

B pnane YenTauicKuil MHTPY3HB HMeeT MOYTH H30MeTPHUHYIO (opMy.
Tlnomans ero oxoao 4 xM? [JHHA B LIMPOTHOM HampaBJenuH — 2200 o,
mHpHHA 10 Mepuanany — 1088 m. C BoCTOUHONH W OTYACTH 7eBepO-BOCTOY-
HOI CTOPOHBLI OH KOHTAKTHPYET ¢ I'DAHOJHOPHTAMH. NMPHUEM KOHTAKT MOYTH
Ha BCEM MPOTSMKEHHH TEKTOHHYECKHH M JHIUL HA caMoM KpailHeM ceBepo-
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BOCTOYHOM ydYacTKe — HHTPy3HBHBIH. B npepenax 3Toro yuactka eule
E. M. Tonosun no Haauuuio anodu3 nopoa YUentawckoro HHTPY3HBAa B
rpaHoiHOPHUTAX yCTaHOBUI OoJiee JAPEBHHI BO3pacT noceiHux. B ocranb-
HEIX 4acTAX BMeLLAUINUMH HHTPY3HB MOPOAAMH sBJAITCH HHKHeKapGo-
HOBblE H3BECTHSKH.

B crpoenun Yenramickoro MHTPY3MBa YUacTBYIOT B OCHOBHOM [Be
pa3HoBuaHocTH nopox: 1) KpynHoKpucTtannuueckue nopduporupubie meii-
KOKpPaToBble OHOTHTOBBIC TPAHUTHI, cjaaraioiiue nepudepHyecKylo  4acTb
HHTPYy3HBa, M 2) MEJKOKPHCTA/JIHYECKHe PaBHOMEPHO3E€DHHCTBIE TPAHHT-
amJMThl U MHKPOTPAHHTHL, 00pa3ylolide ero LeHTpajbHyIO 4acTbh, 4 TaKKe
HebGoJsibline Pa3pO3HEHHble MOJOCH Y KOHTAKT4 C BMEUIAWUIHMH TOPOIAMI.

B NpHKOHTAKTOBBIX 4acTsX, KpOMe MHKPOrPAHMTOB, B BHAe HeDOJb-
IIMX [ITeH HHOTAa BCTpeyaloTcs MOPOAbl IPaHOJAHOPHTOBOrO, AHOPHTOBOTO,
CHEHHTOBOTO M MOHIIOHHTOBOrO coCTaBa, oOpasyioliiie ¢ FPAHHTAMH LOCTe-
neHHble nepexo/ibl. Ilo-BHANMOMY, OHH NpeACTaBASAT co6ON 3HIOKOHTAK-
TOBble KpaeBble (Dallid M BO3HHK/IH B pe3y/bTaTe ACCHMHJISILHOHHLIX MPO-
11eCCOB.

Ilepexon MexKay BblieJEHHBIMH BBIIE JBYMSA OCHOBHBIMH pa3sHOBH/IHO-
cTaAMH mopox Henramickoro HMHTpY3HBA — NOPGHPOBHAHBIMH TPAHHTAMH H
MHKpOrpasuTaMi — nocrenennoiii. Ha 3710 yxkassigalor b. A. Ocunos u apy- -
THE HCCIed0BATEIH; 3TO #e HAGMIOAANd U MEL

KoHurakr mouTtH Besje ajaer B CTOPOHY BMEILAIOLHX [OPOA, MpHYEM
B OOJBIIMHCTBE CAy4YaeB yrJ/bl HafleHus [A0BOJBLHO rosorude (15—307), xord
BCTPEUAIOTCH YUACTKH € KPyThiMU yraamu (no 70°).

Ha yyacTkax mojiororo 3ajeraHusi B KOHTAKTE ¢ H3BECTHSAKAMH MOPOLE
WNTPYy3HuBAa NPEACTaB/enbl MENKO3e@PHHCTOH, PO30BATO-CEPOH anauTOBHINOR
Nopojoil, mocteneHHo (Ha npots:eHun 12—15 m) nepexonsiuieil B Hop-
MaJlbHbIH IpaHHT.

Ha yuacTkax ¢ KPyTbIM KOHTAKTOM 3TOT Mepexoj IPOHCXOIUT Ha
NpoTszKeHHH 3—4 M.

Hopmaneubiit rpanut npeacraBiser co6oii KpyNHO3epHHCTYIO, 4acTo
nop@HPOBUAHYIO PO30BYIO MOPOAY, COCTOSMIYI0 M3 Kanumnata (42—52%),
kpapua (20—30%), nnaruwoknasa, aneGura (20—25%), Guormrta (2%),
HHOTZA He3HayHTesJbHOro KojuuecTBa ampubonaa, HHPOKCeHa H PY/HOro
muHepana (mo 0.5%).

MHuKporpaHuThl, cjaramolide LEHTPaJbHYI0O YacTh HHTPY3HBA, TIpen-
cTaBasiioT coloil cepo-po30Bble, MHOTAA ¢ 3€JeHOBATHIM OTTEHKOM IJIOTHLIE
anJIMTOBHJHBIE [OPOJBI, COCTOSIIME W3 KaJullnata, KBapla, MJI4aTHOKaa3a
(onuroksnas jgo Ne25), poroBoii oOMaHkH, OHOTHT4; HHOrJa BCTpedaloTCs
KPHCTANMKN NHPOKCena. AKlieccOpHbie 1IPeACTaBJeHBl anaTHToM, cdenom,
IHPKOHOM W PyAHbIM MuHepasoM. CTpyKTypa NOpPoAbI THOHAHOMOpPGHO3ep-
HHCTAf, pe:ke [MaHaJJ0TPHOMOPGhHO3epHUCTASA, ANVIUTOBAs WJAH IerMarH-
TOBAas.

MMeromuiics MaTepuasa CBHIETeJIbCTBYeT O TOM, 4YTO MHKPOTPaHHTHI
CKOpee Bcero npeicram/siior co60i  CBOMOBYI 4acTh MHTPY3HBa, ero
«KOPKY>».

HuxuHeTepeKcKHH HHTPY3HB KBAapLEBBIX CHEHHTO-IHODHTOB
pacnosoxeH B Mexkaypeube Tepex — Kapauaypcail. 3T0 HeCKOJLKO BLITAHY-
Toe B LIMPOTHOM HalpapjeHud Tedo MJollaabio okoao 1,5 xm? Bmemaro-
IIIMH TOPOJAaMH ABJSIOTCA MaJe030HCKHe CAaHIbl H HHZKHENepMCKHe 3¢-
(y3HBHI.

ITo naussim JI. M. Typ6uuna, K. T. Mycraduna u ap., mopoasl HHTpY-
3UBa NpOpbLIBAIOT cJaaHubl H 3(¢y3uBbl. AKTHBHBIH KoHTakT ¢ 3(hdysusa-
MH Hamu ne HaOmwoaancs. Ha npocMOTpeHHOM yyacTke I0/KHOTO KOHTAKTa
oH JIn00 TeKTOHHUEeCKHil, nGO nepeKpbT HaHOCaMH.
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[lpuMepuo B cpepHell yacTtu
BOCTOYHOH IIOJIOBHHBI HHTPY3li-
Bd, HA 10KHOM CKJIOHE BOLOpa3z-
Jeqd BCTpEuUeHbl KpymHble G0K-
KCEHOJUTBl CBETJIO-CePbIX rpa-
HHUT-ANJHTOB (IFPaHHTOB), CXOX-
HBIX ¢ MopofaMH AamanbiGy/aak-
cKoro unrpysusa. Pasmepnl Kee-
HOJHUTOB  PAa3JIHUHbl — OT Tep-
BbIX LeCATKOB MeTpoB 10 Hep-
EBIX JECATKOB CAHTHMETDOR.

KsapueBnie cHeHUTO-AHOPH-
Thl BeCbMa CXOAHBI (MO RHeulHe-
MY BHIY W HEKOTOPbLIM [EeTpo-
rpadpuyeckuM 0CoOEHHOCTSIM) ¢
JOBOJILHO UIHPOKO Pa3BHTHIMH B
ro-zanaguoit  wactun Yarkaan-
cKkoro xpefra gaiikamd (MHOrza
JOBOJILHO MOLIHBIMH) KBapleBbIX
CHEHHTO-IHOPHUTOB (rpaHOCiIE-
HHTOB), BO3DAaCT KOTODPLIX CKO-
pee  BCero KbI3bI/IHY PHHCKHH
(Po—P,). K. T. Mycraduu u
JAp. TNapajJe/H3yiloT  IOPOAb
HIZKHETEPEeKCKOTo HHTPY3HBA
C 1peApaBalICKUMH  CHEHHTO-
JHOPUTAMH, PAa3BUTLIMH B 6ac-
ceftde p. AHrpeH, ¥ Ha 3TOM OC-
HOBAHMH  OlIpelessiloT HX BO3-
pact Kak cperHenepMCcKHi.

B ocHoBHOM nOpoabl Med-
KO3epHHCTHIe, BYpOBATOro, cepo-
BATOCO WKW pPO3CROTO  UBeTA
B neHTpasbHON YaCTH HHTPY3HBA
BeTpeuarorcsi  NophHPOBHIAHBIE
pPasHocTH; NOp(HPOBble BLIIE/E-
HHS NpHHA/Ie:RaT MIarHoK.JIa-
ay. B npepenax uHTpy3uBa oT-
MEUawTca KpailHe perKkHe Ipo-
HIKH CHCHHT-ATIJIHTA.

[lopona cocTOHT H3 Kajull-
nara, MJaruokaasa (B OCHOBHOM
Ne 48—53), ksapua, amdubona,
peaknx 3epeH GHOTHTA. AKiec-
COpHBlE NpeJCcTaBJeHbl MarHeTH-
TOM, anaTHTOM, LHPKOHOM, Typ-
MaJHHOM.

s nerpoxuMudeckoil xa-
PAKTEPUCTHKHM IOPOJ I1€PMCKOro
KOMIJleKca MEl pacrnionaraem 106
(raGn. 13) XUMHUYECKHMH aHaJH-
3aMH H3 DPa3THYHEIX HHTDY3HB-
HBIX MaccuBoB. [Ipu 3TOM OT-
JeJbHble MAacCHBblL OXapaKTepH-
30Banbl Kpaline HepaBHOMepHO
(ot 16 mo 1 amanu3za).

Tadauuna 13

XuMuueckHii cocTas nopoj nepMcKoro (mepMo-TpHacOBOr0) Komniekca, Bec. %
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XI—

HHTDY 3HB
, rpanut (5); XIV—T0 e, MHKPQrpaHuT

HHTPY3HB, T'pa-

pallaHCKHH

wintit rpadnt (10); 11—

7
A

wit rpasut (13); V—A
i rpannt (3); VII—Manacckuit
WHTPY3uB, TpaHuT (1),

X—Aamanubynakckui

); XII[—YantamcKkHit HHTPY3HB

{TaAbCKMI MacCHB, 10DGHPOBH

Y3HB, TODDUPOBH

finat
y3uB (akTayckni), GHOTHTORLIY

o

XVI{—rpauutut (1o JAsan)

o

amanckni uuTp
pysus, rpanut (1),

¢Hp(2

yellH, H3 3-x anan.); [l—Ma
XV1- puonutut (no [Asau),

NEKCKUH WHT
nop

5

; XII—-TO ke, KB.

[
i

rpaudt (13); IV—Ap
HuT (8); VI—Apamasckud uutp

, JeAKOKPAaTOBLLH
, tpaudt (2); 1X—Te

V3UR

, NeiiKOKpaTOBLIH I'pa
y3uB, rpadut (16);

AlIYACKKIT HHTD
3uB, rpauT-nopdup (2)

(6); XV- Bapkpakckuii HHTD

|—MajiaiTadbCKHi MaCCHB, andHTOBMIHBLL IPAHHT (C

AHayabranckuii HHTPY3HB

(K BI3BLITOPCKHI)
Hut (2); VIII—=Tywm
Caprap/llOHCKHIT HHTPY

o
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OAEpIKAHKE OCHOBHLIX «IOPOA000OPA3YIONIHX> 3J1EMEHTOB B NOPOLAX
PA3JHYHBIX MACCHBOB I0BOJIbHO NMOCTOAHEOE H H3MEHSIeTCs MAaJio.

Boawine Beero xoaeGaercs cogepmane Kamabiusa —or 0.5 g0 1,5%'
npu cpeavem 1%. Ycpenuennasi mpo6a 1o CoAepKAHHIO 1EMEHTOB MOUTH
B TOYHOCTH OTBe4aeT pHOJMTY no [lsam, a OT cpepHero Tuma rpaHuTa
OTAMYAETCs TJIaBHBIM 00pa3soM MeHBIUHM COHEep:KanueM JKene3a H agioMH-
HHA, He3HAYMTeNbHBIM — KaJbluag H  GonbliMM — KpeMHHsi. Heckoabko
NOBLILIEHO M Obliee CojepKande ulenodueil, MPHYEM COOTHOMEHHE WX hLpH-
MEPHO TaKoe Ke, KaK B IPAHHTAX, HO MO CPAaBHEHHIO C PHONUTAMH KaJjus
HECKOJbKO MEHbIlIe,

CpashuBasi cogepanus OTHeJbHBIX 3/€MEHTOB B TOPOJAX MACCHBOR
¢ ColleprKaHueM HX B CPelHEM THIle PHOJIUTA, MOKHO OTMETHTL, YTO KDPEeM-
HWA HecKonbko Goabie B AHayabranckom, Apamwanckom (Kwisutatopekon)
W B Keapuesbix mopdupax CaprapIoHCKOr0 HHTPY3HBOB, NMpHUeM B rpa-
HUT-NOpQHPAx nocneaHero ero, HaoGopoT, MeHbille. KOaHUeCTBO asioMu-
HHA MOUTH Be3djie OJHM3KO K HOpPMe, TO € MOMKHO CKa3aThb M B OTHOLIGHHH
#eneza u marund. [loBelineHHoe KoaMuecTBO Kaablus oTMeuaercss B Maii-
AaHTanbckoM W YenraimickoM HHTPY3WBAX, a CyMMBl 1ieJoueii —B Apa-
wanckom (Axrayckom), bBapkpakckoM u B KBapueBbX nopgupax Cap-
rapronckoro WHTpy3usoB. [lpw sToM B rpamut-nopthupax nocsenxero
na6aioaeTcs HEKOTOPBIH HeJ0CTATOK Lleaoue.

B reoxumuueckoM OTHOLIEHHH TIOPO/bI KOMIUIEKCA OXaDAKTEPH3OBAHLI
cna6o. HMmeoniuecs B HameM pacnopsyKeHHH Naunble CHEKTPAIbHLIX aHA-
JH30B XaPaKTEPHU3YIOT JIHIIb OT/e/IbHblE MACCHBBI PAaCCMATPHBAEMOr0 KOM-
IaeKca.

Hekoropbie 06uiie 0COOEHHOCTH MarmaTH3ma

Marmaruam Yatkaabekux rop (Yarkanbckas nojxsoHa) umeer psia
O0UHX U OTAHYHTENLHBIX OCOOEHHOCTEH C MarMaTH3MOM CMeMHBIX Tep-
PHTOPHIT H IPYTHX PerHoHoB ¥30eKHCTaHa.

CpaBHuBasi XapakTep MarmMaTH3Ma B pasJHYHBIX perdoHax, MOKHO
OTMETHTb, YTO NMOPAJI0K ero Pa3BHTHA B 00IUEeM 0IHHAKOB, -

MarmaTtiueckuil o0MHK Eceil TeppHTOpPHH Y30ekHCTaHa ONpenensercs
M0 CyUECcTBY BepxHenageo3ofickuM MarmMatuamom. OH HauHHaeTcqd He3Ha-
YHTeLHEIMH 110 MacliTaly NposiBAeHUAMH OCHOBHOH MATMBI M 34TeM CMe-
HSleTCA MOIIHBIMH, MHOTOKPAaTHBIMH TPOSIBJEHUSMY HHTPYy3UBHOrO H 30-
dby3nuBHoro Kuesoro marmatisma. O6mHil XapakTep 3BOJIOLHH MarMaTH3Ma
BE3jle OJIHHAKOB, X0TA (opMbl TposBaeHHs pasubie. Yarkano-Kypamunckuii
perition u HOwuwii YaGexucraH xapaKTepHIYIOTCA HHTEHCHBHBIM NpOABJe-
HHeM B BepXax BePXHEro rasjeosos Kak HHTPY3UBHBIX, Tak H 3Q(y3HBHBIX
o6pa3opannii. B 3anamnoM Y30exkucrane mMarmMaTHaM B 3TO BpeMs pasBH-
‘BaeTcs JHIIbL B HHTPY3UBHOH (amuu, NpHueM MarMatHuecKkas JefiTeNbHOCTh
3Jlech 3aKaHUYHBaeTCs, BUIMMO, HECKOJIBKO paHblle.

Buyrpn Yatkano-KypaMmnHckoro perHoda cpefm MarmatiyecKux obpa-
30BaHuil cOOCTBEHHO YAaTKAaJbCKOW €ro YacTH, B OTJIHYHE OT CMEKHBbIX Tep-
putopuil (KypaMHHCKOIT), MOYTH NOJHOCTHIO OTCYTCTBYIOT BEPXHENaseo3oli-
CKile ByJKaHOTeHHble 06pa3oBanus, MHPOKO pa3suthie B Kypame.

3aKOHOMEPHOCTH TPOCTPAHCTBEHHOTO  pPasMenieHdsi MarMaTHYecKHX
ofipazopanuii YaTrianbckoil mo/A30HBI BLISIBJIEHB JaJeKO HEAOCTATOUHO.

Hekoropuie uccaenosatenn (A. O. Kaiizep, B. M. Tlerpos, ®. A. Ve-
MaHOB), MOAYepPKHBAS HePABHOMEpPHOe paclipefefeHHe HHTPY3HBHBIX ofpa-

! Bes yuera MHTPY3HBOB, MO KOTOPHIM HMeeTCR JIHUWEL MO OQHOMY XHMHYECKOMYy aHa-
JH3Y.
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30BaHHI M accoUMHpyIOUiell ¢ HHMH BBICOKOTEMIEPAaTypHOH MHHepa/u3a-
LLHH, BbIIEJISIOT KOHUEHTPBI paspuTHsi marmatuama. HauGosee mosHo 3Ta
KoHlenuus paszpaborana @®. A. YcMaHOBHIM, KOTOpbli NbiTaeTcs paccMmar-
PHBATH HMX KaK 3aKOHOMepPHOe [pOARJEHHE <«IeTPOMeTaJJIOTeHHYeCcKOl
30HAJBLHOCTH» (C MOCTENEeHHBIM TOBbIIIEHHEM OCHOBHOCTH [OPOI, pa3BH-
ThIX [0 MEepPH(EepHH) B CBA3M C pPa3BHUTHEM pas30O6IleHHBIX MarMaTHYeCKHX
ILeHTPOB (04YaroB MJIH BHICTYNOB €IMHOT0 oyara).

Hdpyrue HcenegoBaTeNH OTMeUaloT TEHJEHIHMI0O K PAa3MEIleHHI0 OJHO-
BO3PACTHBIX MHTPY3HH B COOTBETCTBHH C FOCHOACTBYIOLIMMH CKJaJl4yaThIMH
CTPYKTYpaMH WJIH KOHTPOJb HX PETHOHAJbHBIMH Pa3pbIBHBIMH HAPYIIEHHIMH.

MaccuBBl e NepMCKOro KOMILIeKca Kak Obl KOHTPOJMPVIOTCS JHHEH-
HO BbLITAHYTBIMH 30HAMH CeBepo-3alnajHoro npoctHpaHus. Pasmellenne no-
PO MepMO-TPHACOBOTO /ailKOBOrO KOMIJIEKCAa KOHTDPOJIUPYyeTcss 30HaMH
Pa3pbIBHBIX HapylleHHH pasnuuHBIX Hanpaeaenud. Jlaa mnopoa apyrux
KOMIIJIEKCOB, BBHAY HX HE3HAYMTEJbHOrNO pAa3BHTHA, KaKue-THOO 3aKOHO-
MEPHOCTH MPOCTPAHCTBEHHOrO pasMellleHHs He YCTAHOBJIEHBL.

Cuenyer umeTk B BHIY, 4To B HalOJiojatolleicss 3aKOHOMEPHOCTH TPO-
CTPAHCTBEHHOTO pa3MelleHHs MarmatHuyeckux o0pasoBaHHi O4eHb Bax-
HVIO pOJib UTpaet, NO-BHAHMOMY, XapaKTep 3PO3HOHHOro cpesa.

[lposiBieHue MarmaTHueckMX o0Opa3oBaHMil 3aBHCHT OT CTPOEHHS 3eM-
Hoil kopbl. Tak, acdy3uBHbie 00pa3oBaHus NpuypoveHbl K 00JacTH 3@MHOH
KOpbl MUHMMAaJbHOH MOLIHOCTH (A7 AaHHOTO PerHoHa) €O 3HAYHTEJbHbIM
npeoGaananuem (npumepHo B 2 pasa) «6a3zanbToBoro» ciosi. MHTpy3HBHBIE
NOpPOABl pazMel(atoTest B 06JacTAX KOPbl CO CpefHell MOLIHOCTbIO H OJH3KHM
COOTHOILIEHHEM MOIIHOCTEH «IPAaHHTHOrO» M <«0asanabroBoro» caoes. [lpu
3TOM B 00JaCTAX TNPOSABJEHUS IPAHHTOB HECKOJBKO Npeod/ajeT MOUIHOCTh
«6a3aabTOBOTO®» CJ10%, 8 TPAHOAHOPHTOB — «TPAHHTHOTO».

XapakTepHoii 0coOG@HHOCTBIO HHTPY3HBHOro Marmatuama Yatkanbckoli
MOA30HBl siBASeTCS npeodaanaiolias pojb KPyNHBIX, 00bLIMHO MHOro(asHbix
MAaCcCHBOB, TMO-BHAHMOMY, CpeiHersyOMHHBIX (auuil; runabuccanbable W
ocofenno 3pdy3usHbie 06pa3oBaHUsi PAa3BUTH 3HAUHTeNbHO Menblue. Haw-
foJlee OTYETJIHBO 3TO NPOSIBJAsSIETCS Il MarMaTtu3Ma BepPXOB BepXHero
mane030s, Kotopomy B KypaMHuHCKOil noa3oHe CBOHCTBEHHO IIMPOKOE H3JIHfA-
HHEe J1aB PAa3JHUHOTO COCTaBa W BHejApeHHe OOJBIIOTO KOJHYECTBA MaJblX
MHTPY3uil runabuccanbHoro u cy6sddysusHoro 006aHKa, UTO, NO-BUAHMOMY,
He xapakTepHo Aas YaTKaJjbCcKoil MOA30HBI.

PaccmaTpuBas KOHTAKTHl KPVIHBIX HHTPY3HBHBIX MACCHBOB, MOYKHO OT-
MeTHTb, YTO Ha COBPEMEHHOM 3PO3HOHHOM cpe3e OHH OOGBIYHO [analoT,
MHOTla JIOBOJILHO MOJIOTO, B CTOPOHY BMeLIAIOHMIHX NOopoA. B HeKoTOphIX
rPaHOAHOPHUTOBBIX MacCHBaX HabJ/I0[al0TCSl MEMKIJacTOBble (B W3BECTHA-
Kax) ano(guabl, OTXOAsIIHE HA 3HAUHUTEJbHbIE PACCTOSIHUSA (KHJIOMETpbl).

Hutepecuast mopcosornyeckas 0coGeHHOCTb BBIBIASETCH Ha OCHOBa-
HUH Teo(H3HYECKHX NAHHBIX (MarHUTOMeTpHS): OGOJBLIIHHCTBO  KPYMHBIX
HHTPY3UBHBIX MACCHBOB HMEET aCHMMETPHUHOE CTPOeHMe, BhIpazkalolleecs
B 6osee TMOJOTOM XapaKTepe IOMKHBIX KOHTAKTOB.

Beulecreentiblii cocTaB MarMaTtuiecKux o6pas3oBaHHH perHoHa Xapak-
Tepu3yeTcsl 3HAYHTE/NLHBIM pa3BHTHeM CI1a0OKOHTAMMHHPOBAHHBIX M He-
KOHTAMHHUPOBAHHBIX TOPOM, OTBEYAlOUINX TPaHHTAM H  a/JsCKMTOHIHBLIM
rpanuTaM. B HexkoTopeIX MaccHBax 3THX IPAHHTOB JIOBOJBLHO IIHPOKO pas-
BHTHl TErMaTHTLL, YTO Tak:Ke SABJsSETCA CcHeuupHuecKOH 0coGeHHOCThIO
mMarmatuama HaTkanabeKoil moji30HbL.

XuMHYecKHi cocTaB GOJbUIMHCTBA HMHTPY3HBHBIX MACCHBOB MaJjo OT-
JIMUAEeTCsl OT COOTBETCTBYIOIIMX CPEAHHX THINOB TOpojd. MOKHO OTMeTHTb
JIMLIL HECKOJILKO MOBBIIIEHHYIO 11eJ0YHOCTh, 0coGeHHo nopoj Gojee OCHOB-
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HbIX pa3HOCTe, UTO XapakTepHO AJs MarMaTHYecKHX nopoxa Bcero Yar-
Kan0-KypaMHHCKOro perHoHa M, BO3MOXKHO, CBA34HO € ACCHMUISIIHCH Kap-
foHaTHOrO MaTepuaJa.

[Tpn nayuennn ocoGeHHOCTell 3IBOJIONHH XHMH3Ma MarMaTHUECKHX M10-
pol BO BpeMeHH yCTaHOBJeHo (puc. 16), UTo B npepenax OIHOTO KOMILJIeK-
ca COoHeprkKAHWUS XHUMHUYECKHX 3/IeMCHTOB H3MEHSIIOTCS  HANpaBJeHHO H
MA4BHO; LpH Nepexoje yKe B APYrol KoMmjekc HaGaionaeTcs aAHOMAJabHBII
CKa4yoK. IJTO MOMKEeT SBUTbCSH OJHWUM M3 AOKA3ATEJALCTB NPaBUALHOCTH BLi-
LeTeHHsT MalrMaTHUECKHX KOMIIJIEKCOB. '

M3 ofmux reoXMMHYeCKHX OCOOEHHOCTeli MarMaTHYecKHX NOPOa MOK-
HO OTMETHTL TMOBBIIIEHHYIO KeJe3HCTOCThb, Ha (POHe KOTOPOIl BHIIENAIOTCH

¥ otaedbHble MaccuBbl (CycHHTeH-

i CKHii, Hekoropble Canpganati-
CKHMe H Jp.), C NPHYPOYEHHBIMH
K HHUM JKeJe30pyAHLIMH MecTo-
POXKICHHAMH H PYAOMNPOABICHHS-
MH, BBICOKYIO (D1I0OPHTOHOCHOCTD
NepMCKHX  (IepMO-TPHACOBLIX)
TpPaHUTOB, IPHUEM H 37ech Oolpe-
JesqedHas rpynmna MacCHBOB 00-
JagaerT ocofeHHo OOJbIIHM KO-
JHYECTBOM daoopura.  aa
NMepMCKHX FPAHHTOB XapakTepHo
avl[' 2{;&, . 128 e §f o, M TOBBIICHHE CONEPHKAHHA PEA-
28 30 32 34 35 2 KHX 3eMejb H HTTpHS, a TaKKe
HECKOJBKO ITOBBIILIEHHAS DPadHO-

COUEPHOKYE, %

A -
Puc. 16. Bapuaunommg} AnarpamMMa XHMHIECKOr0 4 rHuBHOCTD. I[lpupona mocaex-
COCTaBa BEPXHENATe030HCKHX MarMaTHUeCKHx 06- o e
pasopanuit YaTkaabCKOH MON30HKL HEH HOCHT [VIABHbIM O0PA30N

HH}He-cpeiHeKa pOOHOBBIH ra66po-MOHIOHH TOBBIH PHEBBIH XapakTep H CBsizaHa ¢

KOMIIIEKC: aKIecCOPHLIMH MHHepaJilaMH:
I—apdysunn; [/ wutpysussl. Cpeave-sepxnexapbonoeni  HHPKOHOM, ccpenoM, OpTUATOM,
TPaHOAHOPHT-A1aMENIHTOBLIH  KOMILIEKC: 1i]—DHOPHTHL; =
!Fl)f—rpanunuopwrm: V—anamenantsl; V/-—rpanure; VIi—ne- MOHAIIHTOM, pexe TOPHTOM,
PMCKHIE I'DAHHT-AAACKHTOBLI KOMILIEKC. YPaHOTOPHTOM H Ip.

Hameuaercss u  HekoTopas

reoXuMHUCCKas CcrelHaau3ains

MarmaTHYecKHX KoMiuiekcoB. [lerporpaduuecku OLHOTHIIHbIe MOPOABLI pas3

HBIX KOMIIJIEKCOB OTJHUYAKOTCS HEKOTOPBLIMH CNellH(PHUCCKHMH TeOXHMHUCCKH-
MH OCOOEHHOCTAMH.

O BO3PACTHbIX B3AHUMOOTHOWIEHHUAX JIAEK
C NOCTMATMATHUYECKHUMH OBPA30BAHHAMH

B3auMOOTHOLLIEHHS] JaeK W OPYACHEHHSI 10CTATOYHO LIHPOKO OCREIli-
JHChH B TeOJIOTHUECKOH JHTepaType. JTOMY HOCBflleHa ClelHanbHas MOHO-
rpagua X. M. A6ayanaera (I1957 r.) u p#ag crateidl ¢ MHOTOYHCJIEHHBIMH
npumepamn no Cpenuneii Asun. B oGuleM GONBIIHHCTBO redJoroB  He
COMHEEBaeTcsi B HaJHUUM [0-, BHYTPH- H IHOCJAePYIHBIX NAaHKOBBIX MOPOLI.
B Yarkaao-KypamMuHCKOM persose 3TOT BONPOC CTABHJICA 0COOEHHO OCTPO
B CBSI3M C CYILECTBOBAHHEM MHeHHs 00 OAHOITANHOM pYIHOM Mpouecce,
DHOKPATHO 3aBepiuailolieM MarmaTuaM. BakHocTb 3TOrO Bompoca HecoM-
HEHHA H B CBH3H C KOMIIEKCHPOBAHMEM MArMaTHUECKUX H PYAHBIX olpaszo-
BAHHI.

Mbl pewrHsn npHBeCTH HeKOTOPBle HauGoJee XOPOLIO H3yuelHble HAMM
HPHMEpPbl TAKHX B3aHMOOTHOLIGHHH, OJHAKO He MPETeHIyeM Ha MOJHOTY
ocBellleHHs Bcero Bonpoca jaas Yarkana.
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B Yartkasne, RaKk M B ADYTHX peruoHax, TakHe B3aHMOCTHOLIEHHS HaH-
Gosee oryersiuBO HAOGIIONAIOTCS HA BBICOKOTEMIIEPATYPHBIX M 0cOOEHHO
CKapHOBO-PYAHBIX oObekrax. Ha wmecropoxienun Kowmmancaii 3. A. IOna-
aesny, B. A. Kum, A. Kaxxapor, ®. A. Ycmanos u Ap. oTMeTH/IH CYIILECTBO-
BaHue 110C/I€CKAPHOBBIX H nocacpyaubix faek. 3. A. IOnaneswy ykasbiBan
Hd [OJ0KEHHE  CKAPHOBO-MOJMMETANIHUECKOrO  OpY/JACHEeHHs B BHJKe
TPy aek cpelHerepuHHCKoro («BepxHekapOouosoro» no 3. A. IOnasne-
BHUY) KOMILJIEKCd, KOTOpBHe CPe3aloTCsi MepMCKHM aJsiCKHTOMIHLIM Trpa-
HuTHBIM ApamanckuMm MmaccusoM. ®. A, Yemanos (1962 r.) omnucan caomx-
Hble BO3PACTHble YePejOBAHHS daeK M NocTMarMaTdueckux ofpasopaHHil B
Komimancae.

HanGousee jietalibHO M3yuyeHbl B3aHMOOTHOMIEHHs JaMIpodHpPOBOil naii-
KH M CKapHOBO-pyAHLIX Ten B Kommancae A. K. Kaxxaposnim, ubp mare-
PHAJBI Mbl H IPHBOAHM.

B Eaz (s B B

Puc, 17, B3aumooTHOWIEeHNE CHECCAPTUTOROH JaHKH €O CKaDHOBO-HOJHMETANH-
YeCKHMH TeraMHM Ha mecrtoposmtennn KommaHncait (mo A. Kaxxaposy):

[—MpaMopU30BAHHBIE MABECTHUKH U MPAMOPHL, 2 rpauntel MEAKO3ePHUCTHE, J—1afike KBAPUEBROrQ
nopdupa; 4—naafika cneccapruTa; 5—CKapHOB -MACHETHTOBbIE TeJa.

CxapHbl IJ1aBHLIM 00Pa3oM MpeacTaBcHbl TPAHATOBBIMH, TTHPOKCEHOBLI-
MH,  3MHIOTOBBIMH H HX  TIEPeXOJAHBIMH  pasdHocTAMH.  (OCHOBHBIC
pyaHbie  MHHepajabl — caJepHT,  TrajieHuT, XaJbKOIMHPHT, MUPHT,
peske — MaTHETHT, TEMaTWT, HIEENUT, elile Perke — TeTPAJAUMUT 1 OOPHHT.
Pynueie MHHepasbl YacTo COMPOBOMIAIOTCA  KPYIHOKPHCTAMIHUECKHM
KBAPIEM.

B cpeaneft uactu paspe3a pa3dMeulaercss TOPU3OHT 3€JeHOBATO-CEPHIX
KPEMHHCTHIX H3BeCTHAKOB MomHocTbio 90—100 m ¢ MaJoOMOUHLIMA TPO:
CJIOHKAMH BOJIJTACTOHHTA.

HMayuennas namnpodupoBas aaika npocaexena Ha npotsxennn 600 n
no npasomy Oopry Kommancasi, HMeeT ceBepo-BOCTOUHOE [POCTHPAHHE,
kpyree (75—80°) mameune. MomHocTs ee Kogaebmerca ot 0,1—0,3
10 4—>5 .

ailka Ha yyacTKe fepecekaeT TPH CKapHOBO-PYIHble 30Hbl (puc. 17).
Ilpn s10M B npepesnax MePBOH CKAPHOBO-PYAHOI  30HBI PE3KO H3MeHSIeTCH
npocrupanie # MoumHocts (ot 1-—1.,5 mo 0,1—0,3 x) maiixku. Haumenbmax
MOLLHOCTh HadJI0JaeTCa TIPH MU3MEHeHHHM NpOCTHpPAHHA MAHKH C MepHIHO-
HaJkHOI'O Ha toro-Boctounoe. [Tocsie BRIXOAA M3 CKAPHOBO-DYIHOH 30HBI 8
MpaMOpH30BAHHBIE H3BECTHAKH MONIHOCTB JANKH BHOBb BO3pdcTdeT 10 2-—
3 m. llepen BTOpOR CKAPHOBO-PYAHON 30HON MOUHOCTL ee AOXOAUT A0 4—
5 wm. Jlanee oHa pasBeTBJSIETCSI HA HECKOILKO MaJOMOLIHBIX (OT noJseil can-
tumerpa o 1,0—1,5 m) BerBeil, Gosbiast 4acTh KOTOPBIX BLIKJIHHHBAETCS
‘B 30He cKapHa Ha paccrosinuu 0,5—3,0 4 ot Mecta oTBerBleHus (pHc. 17).
[Be naubonee KpymnHble BeTBM [aflKW BHXOAAT 3a NOpefesbl CKapHOBO-
pyanoii 3ouel. OgHa M3 HHX BBIKIMHHBaeTCs B 5—O6 M OT 30HBI CKapHa B
‘TpaHHTax, a apyras MoulHocThio 1—1,5 &, chellysi B CeBepO-BOCTOUHOM
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HampasJeHHH, CeYeT TPETLIO CKAPHOBO-PVIHYIO 304y M Aafiky KBaplesbix
HOPHUPOB ¥ TOMKE BHIKAHHIBAETCSA B TPanuTax.

3aMeTHOe yseauueHHe MOWHOCTH nafiku (Ao 2—2,5 M) wnabaiopaercs
i [epel TPeTheldl CKapHOBO-PYAHONH 30HOU. B npesenax naiiku, ocolenuo
MecTax OTBEeTBJEHHH H pasjyBa ee, OTMewaloTcsl PA3MUUHBLIE 10 pazMepan
H (popMe KCEHOJITHI OpylLeHenoro ckapua. Xapakrepuna npekpacHas co-
XpanHoCTb (OPM BCeX OTBeTBJCHHH naiikn. KOHTaKTH HX €O cKapHamu
d4eTKHEe H AKTHBHBIE, HO HepOBHBlE, 00YCJOBJIEHHbIE MHOTOUHCJEHHBIMM Ma-
JIOMOIIHBIMH 3aTeKaMH JNalKH B 30HH cKapua. Takas Mopdosorus paiiku,
BEpOATHO, ODYCJAOBJEHA pPasJHYHLIMH (QU3HYECKHMH CBONCTBAMH BMellalo-
UHX e TPaHHTOB, MPAMOPM3OBAHHLIX H3BECTHSIKOE M CKAPHOBO-PY/AHBIX
Tesa. Mopdonorug naliku u uHanwive B Heli MHOTOYHCJEHHBIX KCEHOJWTOR
OpyAeHebIX CKAPHOB CBUAETENLCTRYIOT O TOM, UTO MO MOMEHTA BHeApenus
AafiKH CKapHOBO-pyAHBle Tena ObLIH CHOPMHUPOBAHBI W TNOABEPTHYTHl TEK-
TOHHUECKMM BO3/eHcTBHAM. Takue ¢akTbl, VKasblBaollHe Ha [OCTCKapPHO-
BO-PYAHBIH BO3pacT Jdaek, He eAHHHYHBl. OHM OTMeYaJuCh H JII5 CKAPHOBO-
Mar{eTuTOBbIX Mectopoxaenuit Typawraer u Hokazambysak B Kypame
(A. Kaxxapos).

B NPHKOHTAKTOBHIX YacTsAX MalKH [OBCEMECTHO OTUETJHBO MpOsBJIE-
Hbl XOPOLIO BBLIpAKeHHLIE 30HBEI 3aKaJd, COCTOslLlHe 0OBIYHO H3 TPex-uerhl-
pex noason. [Meppasi npusanpGannosasi 30Ha AaiiKH MOUHOCTLIO OT JECATHIX
noneit 1o J—2 cm oObYHO COMKEHA MJAOTHOH CTEKAOBATON Maccofi cepo-
BATO-3€MEHOTO 1BeTAa, KOTOpas 00TekaeT BCE H3BWAHCTBIE JIHHHH KOHTAKTA
H TNOBCEMECTHO CONEPXKHT MHOTIOYHC/ieHHBle MesakHe oOsoMKH ckapua. la-
Jiee cJjelyeT 30HA TeMHO-3ej/€HOTO IIBeTa MOLIHOCTLIO J0 2—3 cMm C pel-
KHMH BKJIIOUEHHSIMH MeJKHX 00JOMKOB CKapHa M Mop(HPOBLIX BblleaeHHH
n1aruokKaasa Ha (oHe KPHOTOKPHCTAJAIHYECKOH OCHOBHOH Maccel. 3areM
HIeT 30Ha MOIIHOCTBIO 3—4 cHM KOPHYHEBATO-3eJeHOT0 LBeTa € MHKPOJIH-
TOBOH OCHOBHOH MACCOH, ¢ NOPGHPOBLIMH BBIAEJEHHAMH [JIATHOKIa3a H
OTZlebHbIX MeNKHX KPHCTannoB 3enenoit porosoii oOmanxku. [lo  wmepe
yiajends OT KOHTAaKtTa OCHOBHA® MacCa NOPOAB NpHOOpeTaeT TOHKO3ep-
HUCTYIO CTPYKTYPY, YBEIHUMBAIOTCH pPa3Mepbl W KoAuuecTBo nOpdHPOBLIX
BLiZIe/ICHHIH [MATHOKI3a3a U Oypo-3efieH0i poroBoil odmatku. B oTaenbHbIX
uHgax M3 NPHKOHTAKTOBOH 4acTH Jaliky HadaoaaloTcs eaHHHYHBIe JH-
croukn OHothrta. Cydst no MidHepaJsoro-nerporpaduuecKoMy cocTaBsy, OIH-
CBIBa@MBIH JaMIPO(QHP COOTBETCTBYeT CheccapTHTY, a B INPHKOHTAKTOBBIX
qacTAX — cleccapTHT-KepCaHTHTY.

Ilepsuunble MHHepaJsbl jaiiKu B Toil HJAH HHOI CTENEeHH pasjoiKeHH! H
3aMellleHbl BTOPHYHBIMH MHHepaJaMH — 3MHA0TOM, XJOPHTOM, CEpPHUHTOM,
KapGoHaToM, cepileHTHHOM; BOJN3N LUBETHHX MHHEDAJOB CKalJHBaeTcd
Haubonpiiiee KOAWYECTBO pYyjAHOro MuHepasia. Ilpu 3TOM u3MeHenue npo-
HCXOAMT He3aBHCHMO OT BMelllaoilefl Aafiky HOOPOiLl W pe3ko 3artvxaer
OT nepudepuu K LEeHTPY.

TwarenbHoe H3yyeHHEe NOJMUPOBAHHBIX IUITY(OB M MPO3PAYHBIX IIH(POB
MoKasaJjo, 4To B Aaiike OTCYTCTBYIOT CJelbl H3MEHEHHH, CBA3afnblie ¢ BhI-
COKOTeMIepaTypPHBIMH MpoOlleccaMH CKapHoOOpa3oBaHHs, Toraa Kak cKap-
HLI Ha KOHTAKTe ¢ MaHKoli 3HauurenbHo H3MeHeHBl. OHH cHJIBHO pasjapobne-
HBI W CIeMeHTHPOBaHbl  MarMaTHUeCKHM  BenlecTBoM. Maccusnble
H30TPONHbIE TPAaHATH WHTEHCHBHO HePeKPHUCTANIH30BaHb B Oojee Kpyl-
HBie KPHCTAJMABI ¥ TipeBpallleHbl B anu3oTponnbie pasnoctd. Ilupokcen pas-
JIOJKeH ¥ HWHTEHCHRHO 3aMellled XapOonatom u am@pubonom. Kpynuokpu-
CTA/VIHUECKHH KB4pIl, COUPOBOMAAMOWHNA opyLeHeHHe, TakikKe CHJIBLHD
pasapo6ieH, NOABJAIOTCA arperathl MeJKHX ero KpHCTaJ/J0B, KOTOpPLIe pac-
noJsaraloTcsl y3Kofl 1OJOCOH BJ0/b 30HB KOHTaKTa CKApHa H LAHKH HJH
3aNOJHIOT BCe BO3MOMKHble TpellHHbl H NYyCTOThl Kak B CKapHe, Tak H B
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naiike. I'lpouecchl u3MeHeHHs] B CKapHAX Pe3KO 3aTyxaioT Mo Mepe yjane-
HHS OT KOHTaKTa.

I'panuTel ¥ KBapuepsle mOpQHPLl TakKKe Ha KOHTAKTe C AaiKOiH I101-
BEPTHYTHl BTOPHYHLIM  M3MEHEHHSM — SMHAOTH3AlMH, KapOoHATH3AWM,
OKBapLEBaHHIO, @ MPaMOPH30BAHHbIe H3BECTHAKH YaCTHUHO OKRADPIOBAHbI.

Ananus ripHBe/leHHBIX BBl AAHHBLIX TMO3BOJSIET CleNaTh BLIBOJ O TOM,
YTO CKapHBl ¥ HaJOXKEHHbIH HA HHX PAHHHI KBapl, CONPOBOXKAIOULHIT CYIb-
(unnoe opyaeHenne, Obin CPOPMUPOBaHLl W TOLBEPTHYTLL 3HAUHTENLHBIM
TeKTOHUYECKUM BO3/ICHCTBUSAM €lle 10 BHEAPEHHS OMHCAHHOHU crneccapTuro-
BOII JailKH.

B npeaenax MmecTopoKAeHHs YHMran MHOTOUHCIEHHLIE HepeceueHHs
CKapHOBO-MOJIHOAEHOBBIX 30H MailkaMd anjHTOB OTMeuaJHCh PAAOM HC-
cneposatenedt (I, B. Mecraxkos, K. H. Beumgaauz, T. M. Manoxuua,
B. M. Ietpos u ap.).

A. K. Kaxxapos 3aJl0KyMeHTHPOBa/l M [eTaJbHO M3Y4YHJ MOCTCKAPHO- -
BO-MATHETHTOBLIE [AdafKH alJIHTOB Ha Y4yacTKe BePXOBbLeB JeBobeperKbs
Knuruna-Koxkcas.

CkapHbl ¢ MarHeTHTO-TéMAaTHTOBLIM OpPYIEHEHHEM TNPHYPOUEHHl K KOH-
TaKTy FOPH30HTA TOHKOCJOHCTBIX H3BECTHAKOB ¢ OHOTHTOBBIMH TpaHHTAaMU
UiMranckoro maccHba, nepexoisiliiMu B HepH(epHYecKHx uyacTsax B rpa-
Hoxuoputel. CKapHOBO-pyAHBIE TeJa B OCHOBHOM HMEIOT JHH3000pazHylo
topmy, MomHocTh ux KoheGnetes or 0,2 no 2—3, pemxe jgo 50 u  npu
nporsxenroctH 3,0—12,0 u.

ITo coctaBy ckapHbl TpaHATOBLIE, aHAPaAHTOBOIO COCTABA C BK/IOYE-
HUAMH MeJIKO3€PHHCTOTO NiPOKCeHa AHONCHA-reaeHGepruTOBOr0 COCTABA,
PAa3BHBAIOIIErOCsi IVIaBHBIM OOpa3oM B MHTEPCTHUMAX M NYCTOTAX IpaHata.
M3 Gosee NO3THHUX MHHEPAJIOB, HAJOMKEHHLIX HA CKAPHBI, PaclpoCTpaHeH®
SMHAOT, KBapu, KapGounar. PyjaHble MHHepajbl — MarHeTHT, TeMaTHT, pexe
MHPHUT.

B Bepxosbsax mnepBoro (csepxy) npuToka Kuukuna-Koxcass ckapHo-
BO-pyaHOe Teao pa3mepoM 2—3X7—I10 # ceuerTcsi CHAOKHOBETBsiilelics
amJINTOBOIl  J1aiikoi, TMpoc/e:KeHHoil no npoctupanHun Ha 10—12
Moisoers ocHoBHoi ee yactn 0,75—1,0 M, a OTAeJNBHLIX OTBeTBJCHHI —-
OT HECKOJILKHX MuagumMeTpoB o 10—I12 cu.

Tlpoctupanne naiikn mepuauonanbsoe., Ha ceBepe ona yXOIHT 1O
HANOCHl, a Ha Iore nepel CKapHORO-PYAHOK 30HOH PA3RETBNAETCH HA MHOTO-
ylcJieHHBle MaJOoMOLLHble BeTBH, GoJibllasi 4acTh KOTOPHIX BHIKJIHHHBaeTCHd
B 30HE CKapHA4, MEHbLIAS — I[IOCJe BBIXOJd — B MpPAaMOPH30BAHHLIX H3BECT-
HAKax (puc. 18).

Kontaktol faikuy ¥ €e OTBEeTBJCHWI €O CKAPHOBO-MAaTHETHTOBLIM
TeJIOM TAKHE 3Ke UETKHe, KdK C JAPYTHMH BMEULAIOUIHMH MOPOJAMH — C rpa-
HHTaMH H MPaMOPH30BAHHLIMH H3BecTHAKaM4. B anantoBsix xuaax Had/lo-
NAal0TCA MHOTOUHC/IEHHLIE KCEHOJHTHI CKapHa C MarHeTHTOM H TeMaTHTOM.
Kpome Toro, uMeloTcsi MHOTOYHCJIEHHBIe 3allJbIBBl M OTBETBJEHHsS Jaiiku,
NPOHHKAIOIHEe MO CHAOHCTOCTH CKapua. B HUX KCEHOMUTH 4acTo JHH3000-
pasuoil HaH muacrooGpasHoll (opmMbl, 4TO OGYCJAOBJEHHD, NO-BHAHMOMY,
OTKa/bIBAHHEM OTJeJBHBIX JIMH3 MJH NJACTOB CKapHa B Mpollecce BHe-
peHHs 1aeK B CKAPH 10 PO CJOHCTOCTH.

B muindax ycranoBieHa anantoBasi cTpykTypa najixu. CocTout oHa
B OCHOBHOM H3 KBaplla H MOJEeBOro IINATa, YacTHUYHO NeJHTH3HPOBaHHOTO,
3epua kBapua OoJee HIHOMODPMHEL, yeM oJeBOro mmnarta. Fs akueccopHbix
MHHEpPasoB OTMeueHbl eJUHHYHBIE 3epHA PYAHOrO0 MHHepaJ/a, alnaTHTa.

IlpukonTakToBhle 4YacTH A2liki ¢ BMeLlalOMMH TIOPOAAMY, B TOM
qHCJE €O CKAPHOBO-PYAHLIM TeJIOM, 3HAuyuTensio Oofiee MJIOTHBE H MEKO-
3epHHCTHIC. [loABeprHyTHl YaCTHYHOH KapOOHATH3AUHM M 3MHAOTH3AIHH.
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CkapHbl H JpyrHe BMelllaiollie MOPOABLI HA KOHTAaKTe C AMJIHTOBBIMH
AaliKaMy [MOJABEPTHYTbl 3MHA0TH3alHH, KapOoHatHsauuu u am¢pubosnza-
IHH. 3epHa H30TPONHOrO I'paHarta ¥ MarHeTuta pasjgpolJeHb! H CLEeMeHTH-
poBanbl KapOOHATHO-3MHAOTOBON MACCOll, IPH STOM NepidepHuecKne YacTh
HX npeoOpa3oBaHbl B aHOMaJbHble PA3HOCTH, a B alJHTe (jlawke B MHKPO-
anodusax ero, M3MepseMbiX HECKOJLKMMH MHJJHMeTpaMH) ApPo6JeHHs He
Habmojgaercs. Bee 3TO CBHIAETENLCTBYET O [OCTCKAPHOBO-PYIHOM BO3pacre
ONHCAHHOH CJOKHOBETBALLIEHCHA JAHKH aljHTa.

Ha 10KHOM yyacTke MecTopoaenus MalaanTa’d B3auMOOTHOWIEHHA
JaeKk M CKapHOBO-pyAHBIX Teqa u3syuannch B. M. IlerpoBeim u A, K. Kax-

xapoBbiM. IHuie npHBOAMM MaTepHaJbl
A, K. Kaxxaposa.
CKapHOBO-pyIHBIE TeJda MecTOpPOHKIe-

HHA TPHYpOUCHBL K KOHTAKTY MACCHBHBIX
MpPaMOPH30OBAHHBIX U3BCCTHAKOB TypHEI‘:{CKO-
r'o sipyca H CHJbHO HM3MCHEHHbIX OTHODHTOB,
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Puc. 18. BaauMootHOUEH e TaeK
AmAMTAa CO CKApPHOBO-MarHETHTO-
BBIM TEJIOM H4 MeCTOPOHICHHH
Yumrad (no A. Kaxxapopy):
]—MpaMOpPH3OBAHHbIE  HABECTHAKH, 2
]'[)&HHTH, HnepexofdulHe 8 INMPHKOHTAKTO-

CTHIIHH MexK/y 3€PHaMH rpaHaTa, peme OT-
Meuarotess am@udosa, KBapi, 3MUI0T H 0CTa-
TOUHBIH  KaJbIHT. Pyauble MHHEpajbl —
RaJALKOTHPUT, MOAUONCHUT, PEMXKe TaNCHUT,
chanepur, MHPHT, MapPKa3uT H BTOPHYHbIe

BLX MAaCTAX B TpAHOIHOPHTHL, 3 — dafiKi MHHePaJibl MEIH.
ANIUTOB, 4 —CHAPHOBO-MATHETH- I -
LOBOE TCAO. B aBrgckapHax pasBHBAaeTcs B OCHOB-
HOM INHIOT, MEeHbIlIe — H30TPONHBII
rpanar, nupokced, amduéon. M3z pyaubix MHHepasos npeodaajiaer

MUPHT, OUYeHb PeIKo OTMeuaeTcsi MOJHOJAeHHT, cdalepHT, XaJbKOIHPHT H
rajgenur. OpyieHenne OGBIMHO CONPOBOXKIAETCs KBapleM W Goubliedl 4a-
CTHIO HOCHT NMPOXKHIKOBO-BKPATJIEHHbIH XapaKkTep.

B zanagnoil 1 10KHOH 4YacTsiX y4yacTKa CKAPHBL M JHOPHTH IpOpLIBa-
IOTCH MHOTOUHC/JAEHHBIMH KPYTONaAaloUHMH A2HKaMH AIJIHT-IIETMATHTOBOIO
cocTapa, MOILHOCTb KOTOPHIX KoJjeOseTcs OT [AeCTKOB CaHTHMeTPOB M0
1,5—2,0 » (puc. 19). O6pamaer Ha ceGs BHMMAaHKe cBoeoOpasHasi C/A0K-
Hag Mop(oaorus OTAeNbHLIX Jaek B TNpejenax ckKapha, 4To ofycaosieHno,
BHIAMMO, NPOHHKHOBEHHEM MHOPOMHMCJICHHBIX HX OTBeTBJEHHil B pasjHuyHble
rno opMaM u pasmepaM B3aHUMOIlepeceKalolHecs TPEllMHLI WM lleMeHTa-
el pasapo6aeHHBIX YYacTKOB CKapHa Marmarudeckoil Maccoil. B paiikax
OTMEYalTCs MHOTOUYHC/eHHBle OO0JOMKH — KCEHOJHTHI OpYJIeHel0ro cKap-
Ha, pa3nyuvunbie 110 hopMe U paaMepam,

CrpyKkTypa naek OOGLIYHO MHKpPOATJIHTOBAsi, HO B GOjee MOU[HBIX H3
HHX K 1eHTpy HalaiofaeTcs INOCTENeHHBIH nepexos K  MerMaTHTOBOM,
B mopoae mosap/aflOTCSA  3HAUHTEAbHLIE COAEpPXKAHHS 1LHMPKOHA, allaTHTa H
KPYIHBLIX BblAeJeHUIT aMa30HUTA.



B maudax M3 DPHKOHTAKTOBOH YACTH AAHKH CO CKAPHAMH OTMeYaeT-
€5 XOpOIID BHIPAXKEHHAS 30HA 3aKaJja, COCTOfILAS W3 KBADLEBO-TOJEBOMINAS
TOBOil Macchl, HHTEHCHBHO 3aMEIIEHHOH MYTHBIM INbIJIEBHAHBIM BeLIECTBOM.
3nech e NOABASETCH 3HAUUTENLHOe KOJAMUYECTBO HOBLIX MHHEpaioB —
ITHpHHA, NHpoXJopa, cdeHa, OPTHTA, pexe KOJIYMOHT-TaHTOJHTA - (P).
Muoro Takme MHKPOOOGJOMKOB H30TpOonHOro rpaHara. MollHocTe  3TOH
30HBI 5—7 M. Jlajice NOCTENCHHO YBEJAMYMBAIOTCA pa3Mephl 3eped KBapia
H NMeJHTH3HPOBAHHOIO INOJICBOTO UINATa, a TAKMKE MOSBJSIOTCS MeJIKHe MpH3-
MaTHUECKHEe KPHCTAAAbLl UleJI0UHOTO 1arKuoKaasa.

B crapsnax Ha KOHTakTe ¢ al/JuTO-NeTMaTHTOBBIMH HaliKaMu TaKKe
IPOHCXO/IMT 3HAYHTENbHOEe H3MeHeHHe. BIo/b HemocpefcTBEHHOTO KOHTAK-
Ta NPOSIBAACTCA NONOCA IWHPHHOH 4—5 MM, COCTOAINAS HCKAIOUHTESBHO
H3 MeJKHX KpDHCTa/10B NHPOKCEH4, KoTophble yacTo o0pasyloT HeboubliHe
CKOIIEHHA B MYCTOTAax M TPellHHaxX B rpaHatoroMm ckape. [lo mepe yna-
JIeHHs1 OT KOHTAKTa KOJIHYECTBO NHPOKCEHA pPEe3KO yMeHbIlaeTcsl, W Ha

PR R R R ARSI AP SE S SR I, R 1 By ieee T
D LSS S 3
B0 0 0 000 ot e b0, 056,68 @ .0 8.0,
Beliteeie e 8 8.0 0 000 0 0.0.,. S
PO AR ARIIH K ALK XA,
DO SR SCHRH KA R Y
o P 1 & L Ly
SR ()
{Q & Q‘:’"":""“‘ ; e L T -..L -
NI BOLSSI55d  HH pif B ¢ e T T L¥CF L+ L+
IO R Qod - e THTTTTTT 1 N
2o RIRILIITIA L o3 e T e
ofaleisloleislatelelatalateleloto (Wi vovnsnanuans=oran- T+ L+
0RRICRERA NN LR ¥ v I 0P o] o e e S e AR A e A T S T
SRR RIS R RARAASRS & gl P B Rl N +
LRI KR IIIRICIIC R il O S R i N
A A R ONAX HEp + ¢ .%@ +
- o L e e L L 15 A S
+* s P
TATa T B B G e v, U H % =TT
:’:‘:‘:‘:’:’;‘:..':'.’.’:‘:.é % Csinmaun + 2 L ¢
ISR I *
LRI PRI = +,
SaareeseteseTevete e o % e tete e g +
GO I IR IR KA T ey L
RSO IOCIREL R T iy, 2
oaeteseseteteletatele s %e Yo ltelel HHH A
S NI A R AR K] SERREBRARARS B BETLY. S

B Faiz B 81 K85

Puc. 19. BaaumooTHOmeHHe naek (@) H cAOXHOBeTBAUIEHCA fafiku () aniMT-mermMaTturta
CO CKapHOBO-PYIHOI 30HOH, MecTopo#aenve Malinantaa (mo A. Kaxxaposy):

] —crapHH € NEPHTOM; 2—Nailkn AMANT-TIETMATETOD; 3 —CKapHOBO-PYAHAR 30Ha; 4 —TMETMAaTHTH; §—ananTH.

paccrosand 15—20 cm ero noutu Het. B oraenbHbix nnindax #HaGIr0faoTCA
MHOTOMMC/IeHHbIe ano(pu3bl KBapleBO-NOJEBOLINMATOBOH MAacchi, CeKyliHe
KaK rpaHart, Tak H nupokceH. B apyrux windax ormevaercs cuiabHas Apo6-
NEHHOCTh TPaHaTO-MHPOKCEHOBOR MAacChl W UEMEeHTANHR HX KRapUeBo-no-
JIEBOIUNATOBOH MACCOH, TOTAAa KakK B aNJWTOBO-NErMaTHTOBOH 4YacTH ILJR-
doB, naxe B CAMBIX MOUIHBIX MHKDOOTBETBJIEHHAX, H3MepPAEeMbIX MUJITHMET-
pamu, gpoGienue He nabmogaercs. IToutu BCerna KOHTAKThl MX CO CKap-
HAMH YeTKHe, H XOpOIll0 BHAHO OOTeKaHHe KBapleBO-NOJeBOLINATOBOH Mac-
€Ol BCEX HEPOBHOCTEH KOHTAKTOB.

[IpuBenenAble HakTh TOROPSAT O NOCTCKAPHOBOM BO3PACTe  amJHTO-
HerMATHTOBLIX J4€K B IIpeiesax TaHHOrO MeCcTOPOXKIEHHS.

B cemepHoii yaCTH 3anafHOrO CKapHOBOTO Teia ONHCHLIBAEMOro yyacT-
Ka OTMedyeHa JaiiKa creccapTHTa, Nepecekalolnas CKapHbl FpaHaTO-MHpPOKCe:-
HOBOrO ¥ aM(uG0oa0-TPaHaTOBOr0 coctapa. [lalika HMeeT MOUTH UIHPOTHOE
npoctipanne u najaer nwa C3 mnoa yraom 80—85°. Mownocts ee
0,80—1,0 s, mpocaexena no npecTHpandio Ha 13—15 & (puc. 20).

CrpykTypa naiku Oauskas K nNpuaMatHdecKu-sepHuctoit. llenrpasnbunie
YacTH ee CJOKEHL B OCHOBHOM OOBIKHOBEHHOMH 3€1eHOH pOoroBoi ofMaH-
koil, cocraBasiouteil B cpeanem 50—60% Bceft Maccsl MOpoOAB, W HAATHO-
KJa30M C He3HAauWTEJbHBIM KOJHYeCTBOM MeJKO3€PHHCTOrO KBapua (Bepo-
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SITHO, BTOPHYHOIrO?) H JIMCTOUKOB OuoTuTa. Elie peme oTMeUaloTea MedkHe
3epHa PyAHOro MuHepaja. HenocpexncTBeHHbIH KOHTAKT CHeccapTHTa Co
CKapHAMH WHPHHON 3—4 MM COCTOMT H3 MYTHOH NBIJIEBHAHOH MACCHI TeM-
HO-ceporo 1peTa, 0e3 3aMeTHLIX BbLAeJeHHil 3epeH KaKux-a1ubo MHHepaJoB.
Ilo Mepe yAaneHHs OT KOHTaKTa MOpPoOjia MOCTeLeHHO NpHOOpeTaeT MHKPO-
3EPHUCTYIO CTPVKTYPy H cJO}KeHa B OCHOBHOM amduéosoM W nNJarxo-
KJ1a30M.

B ckapue Ha KOHTaKTe €O CHECCAPTHTOM MPOHCXO/AT TaKie Ke H3-
MeHeHHsI, KaK Ha KOHTAKTe C alJUT-NEerMaTHTOBBIMH JaWKaMH, T. e. MOSB-
JfleTca onoca WHPHHOH oT 2 go & mM, COCTOAWAS HCK/IIOYHTENbHO H3
MEeNKHX 2ePEH NHPOKCEeHA, MEeCcTaMH NPOHMKAIOWHX B BHAE KHJ B rpadar
win obpasyloninx HeGoablide cKonaeHHd B ero mycrorax. Ha paccroanun
2—3 cM OT KOHTAKTA KOJNMYECTBO NHPOKCEHA Pe3KO yMeHbllaeTcs W jaJnce
ero noutH HeT. B oTmenbubix mud)ax OTMeYalOTCA YacTHYHOE OKBaplLeBa-
Hue W KapOomaTH3alud Kak JaiKoBOH, Tak H CKapHoBoH yacreil. IoHTaxr
nailky M cKkapHa YeTKHH, HEHKAaKHX cleldoB Apolaenuss B fAaiike He OTMe-
yacTed, TOTAA KAK TPaHaT Ha KOHTAaKTe 4acto pasgpobieH H CLEMEHTH-
pORall KBAplLEBO-pOToBOOOMaHKOBOIT Maccoil. Bece ate rosopur o noctekap-
HOBOM BO3pacTe nanHoil maiiku. B3anMOOTHOIIEHHS ChecCapTHTOBOH JaHKH
C annAnT-MerMaTHTOBLIMM HEe VCTAHOBNEHH, TAK KaK OHa, HEe JOX0AA 10 HHX,
BBEIKJIHUHBACTCH.

I3 ceapuoBoM Tmosie npapoGepesshbs BepxosbeB Miuckancasa cxapHb
OPUYPCUENbl K KOHTAKTY rpanoauopHtoR Mxmauckoro maccHBa ¢ H3BecCT-
pavavy Ha+Cy. O6uas aanna ckapHosol 3oust 1100—1200 # npn mupu-
ne 300—400 x. Ona caaraer 3jech HeOONbIIOH Bogopas/ienbHBII Xpe-
et CB mpoctupanud. HMaosecTHakn TOHKO- M CpeJHECNOHCTHI2, M)DIMOPH30-
BaHHBIe, 4 TPAHOAMOPHTHL B JHAOKOHTAKTe CHJALHO H3MeHEHLI ii NMOABEpr-
nytn cxapukporannio. CKkapHbl B OCHOBHOM TpPENCTABJEHLI TPAHATOBLIMHE

GCTAMIL, COCTOAUMMH W3 MaCCHBHOTO M30TPOMHOTO, peiKe SCpPHHCTO-

OTponuoro Tpanara, a TakKe TNHPOKCeHOBBIMH, aM@ubo/I0BBIMH,
aroToRbiMi, Llpu 3TOM rpaHaT cocTasaseT OCHOBHYIO Maccy ajijockapua,
a INUA0T, MUPDKCeH H aM(PHOO0Jd — aBTOCKapHA. Ha PYAHBIX MHIHZDAJIOB
L1 MAPHETHT, ¥Kejde3Has CHIONKa, NHPHT M BTOPHYHLIE MitHCDAaJbl

B oro-BocTOUHONH YacTH CKAPHOBOTO Tena, y camoro pvena Muckan-
cast, . [Terpor B 1958 r. obuapy:Kua HeOOIBUIVIO CNOMIOBECTEANLYIO-
g pailcy, UennKoM HAXOAAILYIOCS B 30He CKapHa H LPOPLIBAIONIVIO €ro

i czouMp  orserBaennamp. Jlaiika NOBTOPHO 2anokyMmMelTHpoBana H

wo mayyena A. K. Kaxxaposmiv B 1962 r. Oma npocaexena OT
vl 1a paceTosnmu 3—3.5 M (Hadee yxoant mox uanocn) (pue. 21),
pactea ¢ OB wa C3 u namaer na CCB mox yraom 55—60°, Moni-
ocHoruoll wactn nmaiikn 0,80—1,0 4, a OTheiabHBEIX OTBETBASHUH —

1 7m0 0.3 a; cTpyKTypa nopdupoBas ¢ MEJIKOKPHCTAMIHUECKOH OCHOB-
noii Maccoil. ITopdHpobble BLIZENEHHS COCTOAT I3 XOPOUIO  QrpaneHHBIX
HAHOMOPQILIX KPHCTAMJIO0B KaJHEBOTO NOJICHOTO Hnara, 10 3aME
HCHHBIX BTOPHUYHLIM KBapieMm U KapGoHaToM, peiro yAJNICHHBLIX KpHcTan-
70¢ POTCBON 0OMaHKH, TaKiKe 3aMeUleHibiX JNHAOTOM, XJAODATOM M Kap-
Gonaiom. OcHoBHasi Macca NOPOABI  CHC/KEHA  MHKPOMHTAME TEX we
MUHEDAJOB, KOTOpPble 3aMelleHbl XJIOPHTUM, 3MHIAOTOM, KapOOHATOM.

Jerantiule HCCTCACBAHMSA NPO3PAUHLIX WAHPCE H  TNCAUPOCAHHHX
HTvhOB. MATOTOBJMCHHBIX M3 OAHKH M cKapia, moaszand, 4To MHOTOUHC-

HHblC MHEpoanodu3bl RalKH, KAK H OCHOBHOC €€ TeJjo, OTHETTH!O COKYT

T 47 ¢ MATHETHTOM H hpomunxu (onee pavpero 6-*3010 Kpapiia, sa-
naTHBAS NPH 3TOM HX MHOPOUHCACHHBIE MAKPO 1T MUKPOODJOMIM. .
B waudax ouens uacto naGaomaerca ICMENTALHA  Pasip yOeHABIX




y4aCcTKOB OKBAPLEBAHEOTO M&rHETHTO-reMaTHTOBOTO CKapHa MarmaTtHuye-
ckoii maccoii. Kontakrel ckapua u naiiku yerkue. [poGienne naiiku u ee
ano(M3 Ha KOHTaKTe CO cCKapHaMu He HaGnlolaeTcd, TOrAa Kak MacCCHBHbIN
H30TPONHBIA TPaHaT [OBCEMECTHO pasapob/eH H CLEMEHTHpPOBaH mopdHu-
PHTOM, YacTO NepeKpPHCTAJIH30BAH B aHM30TpOmHble pasHocTu. Ilpouece
nepexoja HROTPOIHOTO TpaHaTa B aHH30-
TPOIMHBIH OTUETAHBO TPOCJAEKHBACTCA B
waigax. O6pasyercs cBoeoOpasHas 30-
Ha/JbHOCTD, oﬁycnoanermaﬁ pacrnonoze-
HHEM M30TPONHBIX B LEHTpe H aHHW30-
TPOMNHBIX 110 KpasiM 3epeH rpaxaros. [lo-
ciellEHe, B CBOIO ouepenb, 0OTeKalOTCS

L —— MuyckaHcod

~ BXr 1z [Ta7a

B amiooTHowenye  paex  Pue. 21. BszumoorHowenne nafikM JUOpUT-TIOp-
aniuT-nerma creceanTinia co dupa co CKapHOBO-NEI30PYAHON 30HOI:
CKanHor HOW zorof: J-CKapHOBO-JCACSOL Y aHAN i 2—nadika anopur-nopdin-

S phra, J-HANOCH,
I —ERADHONG-DYANAN SOHBT O pIans- 110 Tt

TRTOBAA Jattss I = CneceapTHIOL

MHKDPOJHTAMH OCHOBHOH Macchl faiiku. Bece 3To TOBOPHT 0 noetcwapHoBO-
PVIHOM BO3pacTe [aHHOM nailkH. ' I
Opraro B orgeanusix audax W3 GPHKOHTAKTOEBIX uacTeil paiikum of-
HoGanaerci NPOLECe PA3NOKEHNA NJATHOK/430B H 30HANLHOC
#e ux (or i pa K nmeprdiepnn) KBapueso-KapOOHATHOHR Maccoi c
HENPo2pauHoTO PYAHOrO MUHEpada, KoTopad oxalimasercd
oft noaocoli, cMeHsoLLelics rpanaToBoi.
T MCKJloYeHa BO3MOXKHOCThL TPOABICHHA  ABYX
15, YACTh KOTOPOTO CBsi3a-

neppas, oCH

Ha ¢ eHenpeHuenm HMxne 10 TPanNOIMOPUTOBOTO OaTtojaHTa, a BTOpad, He-
JHAYHTEeAbHANH, — € PAaCCMaTPHBACMON AalTKOL.

oy STUX JI0TAMBHO OMHCAHHBIX MPHUMEPOB B3aHUMOOTHOLIEHHH Haex
¥ PYya OTMENHID ‘ rie nofoduble QaKTol.

I\ ) b lHamaoch, Myorme HecaegopatTead OTMEYaloT H\_"I)CLE‘WG
Hue a | posrx zou na YUuMrapckoMm MonuOmeHOBOM MeCTOPOXK-
ek, o pawusa A, A, Jlenucioka (1937 r.), B DpuuMyaanuckoMm nomne

94



[IOJIMMETa/THYECKasd MHHepanu3auusi sesobepexkba Kokcy oraensercs or
MBIIILAKOBOH JAuaGasaMH, KOTOpble AMS MBIIbAKOBOTO OpYIEHEeHHsI SIBJISA-
EOTCH[ NOCACPYAHLIMH, TaK Kak Ha KyabMme uMm «chepaerca» pyaHoe
TeJol.

Ha mecropoxpennn Tauikecken, ymoMuHaiollemcs B paGore
3. A. IOnanesnua (1966), sona pasioma, c KOTOpPOi#i CBfi3aHAa MeJHO-BHC-
MyTOBasi MHHEpaJNHM3alHus, Ha JOKHOM (QJIaHre MeCTOPOMKAEHHS, 10 JAHHBIM
B. H. IlysuxoBa, cpesaercsa cJ0KHOI naiikoi rpaHuT-nopHpa — KBapueBo-
0 AHOPHT-NOPpUPHTA BepXHeKapGOHOBOrO KOMIJeKca. [laiika mepecekaet
ABE KBApLEBble MHJIEI C MAarHeTHTOM, I'eMAaTHTOM H IIHPHTOM, 3aJjeraroliue
B TPEIIHHAX, ONEpsIOINX IJIaBHOE PAa3pLIBHOe HAapyIIeHHe MeCTOpoxK/e-
Hus. Cama naiika He cOepIKHT IIPH3HAKOB APOGJIEHHS,

Onnako B 100—120 x ot mecra conpsiKeHHs pasioma ¢ Oaikod B
Hell 3aperucTPHPOBAaHO HECKOJLKO TOHKHX, M0 |—I1,5 ¢, KaJbIUTOBBIX
KHJIOK ¢ BHCMYTHHOM H MHHepasaMH Me[H, Kotopble B. H. Anoanouos
CKJIOHEH CUHTATb NePe0T/IOKEeHHEIMH,

B UapaTuHCKOM DyAHOM moJe, B BepXOBbSX KenuHuakcas, no AaH-
HeiM B. M. [lerpoBa, 30Ha KBapUEBBIX JKHJ C LUEEJIHTOM, BHCMYTHHOM,
IHPPOTHHOM H MOJHOAEHHTOM CEeBEPO-BOCTOYHOrO NPOCTHPAHHS Ceyercs
KPYNHOH [aHKOi 10JIepHTA CEeBEPO-3anajHOro MPOCTHPAHHA, KOTOpas cpe-
38T H OrpaHHYHMBaeT pacnpocTpaHeHHe MHHEPaJH30BaHHOH IUTOKBEPKOBOI
30HHL K IOro-sanajy. 9ta e 30Ha nepecexaercss KapOOHATHBIMH (aHKepH-
TOBBIMH) MPOXKH/IKAMH cO cajepHTOM H TajeHHTOM TaKie ceBepo-3amaji-
Horo npocrupanus. Onupasce Ha st QpakTe, B. M. Ilerpo cumraer go-
JIEPHTOBYIO JaliKy BHYTPHPYIHOM,

FiMeeTcsi mo perHoHy M psj KOCBEHHHIX NaHHBIX, B Kakoii-To Mepe
CBH/AETEJBLCTBYIOLUIHX O B3AHMOOTHOLIEHUAX JalKOBLIX H MOCTMArMaTHYECKHX
pyAHbIX 00pa3oBaHui, HanpuMep, OTCYTCTBHE B IIpefesax OLHOrO PYAHOTro
noJist B JaHKax OAHOro OpyAeHeHHA H MPHCYTCTBHE APYroro, Kak 3To Ha6Jio-
naercsi B BepxHenxHauckoM pyZnonposiBjieHuH. 3lech B AaiKax JHOPHTO-
BOro nopQupura OTCYTCTBYeT MOJIHG/AeHOBOE, HO NPHCYTCTBYeT XaJbKo-
LHPHTOBOE OPYIAeHEHHE.

B nesom Bce 3TH Marepuanbl CBHAETENLCTBYIOT O Hanuuuu B UaTkane
Z0-, BHYTPH- H NOCTPYHAHEIX HaiiKoBbIX o6GpasoBanuil. Hekoropble H3 HHX,
kak B KommaHcafickoM pyAHOM IoJje, pasiesioT PyAHBEIE MNETPOMETAJJIH-
YECKHe KOMIIJIEKCHI; cpellHeBepXHeKapOOHOBLIH NONUMeTaNJIHYeCKHil H nepM-
CKHH (IlepMO-TPHACOBBIA) peAKOMeTa bHBI. B GOJbIIHHCTBE iK€ JIPYTHX
cjaydaeB AaHKM BHYTPH [E€TPOMETA/JIOTeHHYECKHX KOMILJIEKCOB pasiensior
OTAE/NbHBIE 3Talmbl NOCTMArmMaTHyeckoro npouecca. I[lpuuem, Takue BHY-
TpPHITanHble JaHKH XapakTepHB JJis PaHHHX IeTPOMETaJJIOreHHYeCKHX
KOMIIJIEKCOB ¢ TIPAHHTOMJAMH TMOBLIIIEHHOH OCHOBHOCTH (Cpe/He-BepXHe-
KapGOHOBOTO KOMILIeKca) H He 3a()HKCHPOBAHBI AJ5 MOJOLOLO NepMo-TpH-
4COBOTO KOMILJIEKCA.

1 K MOMeHTY HalwuX paGoT ykasdaHHee BHPaGOTKH NMON4/JH B 30HY OGPYUIEHHS H 3TO
B32HMOOTHOLIEHHe He MOrJIo ObiTh HCC/eA0BaHO. JLaHHBIMH MUKDPOCKOMHYECKOro Onpenede-
HHMsl [OpPOABl MBI He pacnojaraem.



PYJAHBIE KOMIIJIEKCBI H ®OPMALLHH

Merannorennueckomy . pafioOHHDOBAHHIO M CPaBHUTENBHOMY AHANH3Y
Pa3THYHBIX MeTaJ/lIOTeHHYECKHX (AaKTOPOB, BAHAIOUIMX Ha pa3MelleHue
SHAOTEHHBIX PYAHBIX MecTOpoxKaeHHH UYatkaso-KypamuHckoro permona
NOCBslUeHbl MHOTHE BEIUIEALIHE 3a MOC/JeIHHEe TOALl MOHOTPAdHH H CTAThH
(b. H. Hacnenos, A. B. Koposes, X. M, AGnynnaes, T. M. Manokuua-
Boponuy, B. M. Ilerpos, ®. H. Boabdeon, A. A. Manaxos, A. K. Kaxxa-
poB u ap.). Mimeworca n paborsl no coGerBeHHO 3HAOTEHHON PYIHON MHHe-
panMsauHu MW MeraJjuoreHnn  Yarkaaa (A. O. Kaiizep, 1937 r.,
M. M. Esdpumenxo, 1940 r, B. H. Kosepenxo, 1946 r., E. M. Tosnosnn,
M. T'. Kana6uua, I'. B. llecrakos, 3. A. FOnanesnu, ¥. PaxMeros uap.)
n Kaccana (/1. M. T'opxerckuii, T. @. flxosnes, K. T. Mycraduu,
P. C. Baii6ekos, P. A. Mycun, HU. K. 1asneros u ap.).

Oanako Kak AJsi BCEro PeruoHa, Tak U 415 OTAeJbHbIX ero yacrteil Ao
CHX MOp HeT OGLIEr0 CBOAHOro 0630pa pyHOHOCHOCTH, COCTABJICHHOrO Ha
OCHOBe  NOJIYYHBIIEro cefiuac IIMPOKOe [pH3HaHHe  (OpPMAaIHOHHOrO
NpHHIHIA.

B 370ii MOHOrpaduu MBI NMOMBITANHCH 1aTh ¢ yYeTOM MMeloulerocs ¢ak-
THYECKOTO MaTephaja Takyio (HOPMaIlHOHHYIO CHCTEMATHKY pYIHHIX oGpa-
sopaHuii Yatkanabckoro perHona (raasueiM oGpasom Cesepo-UaTkanbekoit
MOA30Hb) ¢ 06OGUIEHHBIM CBOAHEIM OUUCAHHEM BHIAGAAEMBIX PYAHBIX KOM-
NJeKCcOB, CeMeHCTB, pPsA0B H (opMaluii.

Pyaumii kxoMnaexc, B HalleM NOHHMaHHH,— COBOKYMHOCTb BCeii
MHHEepa/H3alyaH, OTBeyalolled MarMmaTHuecKkomMy (MHTPY3HBHOMY) KOM-
nuexcy.

Pynnoe cemedcCTBO— ecTecTBeHHAassh accOlHAIHWS METaJJIOB H
HEMeTaJJIHYeCKHX 37ieMeHTOB, 06pasyloIuuX pyAHBEe KOHIEHTpAaluH B pe-
3yJbTaTe €AMHOrO PYHOTEHeTHYECKOTO Npollecca, Aad KOTOporo 06bIuHO
[peinosaraercss CBsi3b C ONpPEHENEHHLIM THIOM HCTOYHHKA OpYAEHEeHHA
(sanpumep, onpefeNenyoll MarMaTHueckoi dopmauuei).

Fenernueckuit pyIaHBH psapxg (B nonumanun T. M. Bopo-
HU4) — YyacTHBIH cJaydali pydaHOro ceMelcTBa, OTBeyalollHii MHHepasH3a-
I[HH, CBA34HHOH ¢ onpeaeseRHbIMU (PaUHANBHBIMH YCAOBHSAMH.

Mo B. M. IleTpoBy, pyaHas G oOpMauUHsa— THN PYAHOH MHHepa-
AM3alKH, XapaKTepH3YWIUHKiica onpeleneHHOH (yCTOHYHBOH) accouHauuen
MHHEDAJIOB H 3JIeMEHTOB M 3aKOHOMEPHO MOBTOPSIOILHIICH B Oonpele/]eHHOH
reoJiorHueckoii o6¢TaHoBKe. DTOT aBTOp [HOLYCKAeT HaJMuHe HeCKOJbKHX
pyaneix GopMmanuii B npeiesax 01HOro MeCTOPOKAEHHS.
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T. M. BopoHnu ckjoHHa npuaaBaTh MOHATHIO «pyauas topmauusa» 6o-
Jee MIMPOKHHA CMBICJ, COMOCTABMMLIA ¢ MOHATHEM «reoJiorHYecKasi, Marma-
THUecKas (opMauus»,

B srtoit mMoHorpaduu TepMuH «pyaHasn Qopmauus» ynorpebieH Ipe-
uMyuiecTBenno B noHumanuu B. M. Ilerposa.

JOTEPUHHCKME PYJHBIE KOMMNJEKCHI

B npenenax Tlckemckoit M ocoGenHo KaccaHckoil noAasoH paj pyjao-
NPOsIBAEHHH CyAbQHIOB pPasnHYHBIX METAJJIOB, YacTo ¢ 30J0TOM, pasMme-
uiaetcd B HHMKHENMAaJae030HCKHX U GoJee APeBHUX NOpoJax.

PaGoramu nocienHux JieT yCTaHOBJIEHO 3HAauUTeNbHO OoJbllee Paclpo-
CTpaHeHHe NOTepUHMHCKHX HMHTpy3Hit B Ilckemckoii nojsone, uem 3TO CyHM-
TaJ0Ch paHee. Bo MHOTHX CaAyyafsX 3TH MHTPY3HUBHbIE MACCHBBI HPeUMYIIe-
CTBeHHO NJIaTHOTPAHHUTHOTO COCTABa CONPOBOKAAIOTCH PYAHONH MHHEpasH-
sanueil, HO, KaK NPaBHJIO, HET HAOCTATOUHBIX OCHOBAHMH paccMaTpHBATH
NaHHYX  NPOCTPAHCTBEHHYI0  ACCONMALHIO  KaK  reHeTHYecKyilo  HaH
napareHeTHYeCKYIo.

Hckaouente, O4eBHAHO, COCTABJSIOT NETMATUTLL ¢ TYpPMa/ddHOM, OTMe-
yenublie A. O. Kaiizepom (1937 r.) B naaruorpanuTax YakMakcKOro HH-
TpysuBa. Oagnako coGCTBeHHO pyAHble MHHEpasbl B 3THX [ErMaTHTax He
oTmeuaioTcs. He ycranopsensl npH3HAKH 3HAUMTENLHOH PYAHOI MHHEpaJH-
33alMKH H B rajbKax KOHTJIOMEPATOB PAas3/MuYHLIX CBHT HHIKHETO Maaeo30s H
NeBOHA, XOTA KBaplleBble TaJbKH HAM TaJbKu MOPOA C KBapUEBbLIMH mpo-
KHAKAMH HHOTJA OTMeyaloTCd B 3THX OTJIOQKEHHAX.

Takum o6pa3oMm, HeT MOCTOBEPHBLIX AAHHLIX, HA OCHOBAHHH KOTOPHIX
MOXKHO ObliO OBl onpefeneHHo BbAeanTb B [lckeMckoll monasone cyime-
CTBeHHBlE MECTOPOK/IeHHs KaneaoHCKO#l Han Oosee JpeBHEl 3HIOTEHHOH
MeTa/JIOTeHHH, XOTsl B LpHHLHOE BO3MOXKHOCTB HX CylLIeCTBOBAHWA He
HCKJloueHa (Haubojee BeposiTHO MPHCYTCTBHE DPY/AONPOSIBAEHUI BBICOKO-
TeMmepaTYpPHLIX CKApHOBBIX H THAPOTEpPMaibHbIX (QopMmalHil c KeaeloM,
Menblo, KOGasabToM, 3c¢J0TOM, moauMerananamu). B uwacrnoctd, K. T. My-
cragud anaa Kaccanckofi Noj3oHbl OTMEUAaET ACCOUHMAIHIO MEIHOH H IOJH-
MeTasJIMYeckoil MHHepasM3aluu ¢ HHUKHEIEBOHCKHM WHTPY3HBHBIM KOM-
MJIEKCOM.

PAHHETEPUMHCKHE PYIOHBLIE KOMMJEKCHI

C neGonsliuMu HHTPy3usmu runepbasutos (C;—C;) B Kaccanckoi
non3ode, no gauubiM JI. M. Typ6una, cBA3anbl NposBIeHHs XPOMHTA, TH-
TAHOMATHETHTA, 30H JIUCTBEHHTH3ALWH C HHKeJeBbIM Opy/leHeHHeM H HHOr-
jna nnathHel. MaBectubie MacwTadbi 9TOH MHHepPanH3alHH, npejicTaB/eH-
HOH B OCHOBHOM COOCTBEHHO MarMaTHYecKMMH 0o0pazoBaHMsAMH, He3HauH-
TeJabHbIE.

HeGonpmne HHTPY3HH MOBLILEHHOH OCHOBHOCTH H ulesnounoctd (ra6-
OpO-MOHIOHHTL, CHEHHTO-IHOPHTBL M CHCHHTHI), TaKKe YCIOBHO OTHOCH-
Mble K HHXKHeMy KapOGOoHYy, H MHTPY3HMBHBIe aHaJIOTH BH3e-HaMIOpckHX 3t dy-
s3uBoB boibmoro YuMrana s KOHTAKTaxX ¢ H3BeCTHAKAMH 44acTo CONPOBOH-
Jal0TCsl CKapHOBBLIMM  3aJie)KaMH  CYULeCTBEHHO TPaHATOBOrO COCTABA.
Yame Bcero sTH CKapHbl NNpakTHuecKH Ge3pyaHbl, HO MHOTZa B HHX OTMe-
uaercs pPyAHAs MHHepaJlHzauua: MOJHOGIEHHTOBO-TasieHHT-CdasepuToBas
(Texemcait), XanbkonupuT-MarHeTHTOBasi (BepXxoBbsi Kapakopyma). Bos-
pacrt opyjaeHeHHs OOLIYHO HesiceH B CBA3H C NPHUCYTCTBHEM 31ech Gojee MO-
JIOABIX TPAHHTOMAHLIX HHTPY3Hii. OJHAKO 1O aHAJOTHH C APVTHMH Peruo-
HAMH Pa3BHTHE CKADHOBO-MATHETHT-XaJbKOIIHPUTOBOH dopMaluli (BeposTHO,
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C MJaTHHOHAAMH) MOXKHO CUHTATL BIOJHE 3aKOHOMEDHHRIM O] TFeHeTHYe-
CKOro psjmaa, CBA3aHHOTO C 3THMH paHHeTepUHHCKHMH HHTPY3HAMH. B wne-
KOTOpPLIX pYAHLIX NoJssX THna Tekemcaiickoro, rje MPHCYTCTBYIOT PasHO-
Bo3pacTuble 00pa3oBaHusi, BMNOJHe MOryT OblTh PasBHTHl COBMelUlEHHLIE
pyanble QopMauuu pasHbIX PYAHBIX KOMIIEKCOB («MECTOPOMKICHHS CKpe-
wupauus», no E. A. Pagkepuu).

B nesom posp paHHerepiuHHCKOTO OpPYA€HEHHS B METAJJOTeHHH PerHo-
Ha, Tax e Kak ¥ 6osee ApeBHEro, noKa He sicHa.

CPEOHETEPUUHHCKHE PYAHbBIE KOMIJIEKCHI

OcHoBHast macca pyaveix dopMauui, IPOCTPAHCTBEHHO NPHYPOUEHHAS
€ HHTPY3UBHBIM MACCUBAM  CPEe[HETeDUHHCKUX TPAHHTOMIOB TOBBLILEHHOH
OCHOBHOCTH, MO-BHIHMOMY, CBfi3aH4 TeHETHUeCKH ¢ o0pa30BaBUIMMH  HX
KOHTAMHHUPOBAHHBIMH TPAHHTOUAHBIMH MarMaMHu.

O6 2TOM CBUIETENLCTBYIOT CTPYKTYpHAs IO3HUHS PYAHLIX W HHTPY3HB-
HeIX 00pa30BaHHil, 3aKOHOMePHAasd 3aBHCHMOCTh COCTaBa MHHEpasnH3auHuu oT
cocraBa M (auuym HHTPY3HH, K KOTOpPHIM OHH TpPHYpOuYeHHl, HaGmofaeMas B
psiie palHoOHOB 20HAJbLHOCTE PYAHBIX (opMauuil BOKPYT HHTPY3HBHBIX Mac-
CHBOB H OTCYTCTBHE B 3THX PYIHBIX paiioHax WMHTpPY3uil 6osee MOJI040TO —
[I03HerepUHCKOro BO3pacTa.

Has1 nekotopblx Gosee BBICOKOTeMIeparTypHLIX GopMauuii BodpactHas
61130CTh M CBSA3L C IVIaBHOH HHTPY3HBHOH (pasoii rpaHHTOHIOB MOBLILIEHHOI
DCHOBHOCTH NOKa3blRaeTcsl Takyke (PakTaMH NepeceyeHuss PyAHLIX Tesa MOp-
¢GHUPOBBEIMU fallkaMH «BTOPOTro 3Tamna®, CBA3aHHBIMH C 3THM JKe KOMILIEKCOM.
30HAJMBLHOCTL M TeOXHMHUECKas CEA3b yKasaHHublX GopMaliit ¢ Gojee HU3KO-
TeMnepaTypHLIMH [I03BOJISIET CBA3LIBATL H TOCAEAHHE ¢ 3THMH 7Ke TPaHH-
TOHJaMH, HECMOTPA Ha Hanuuhe BHYTPUDPYAHBIX Jlaek, Pasfediollux 3Tamnbl
MHHEPAJIH3AIHH eIHHOTO pyLOTeHeTHUECKOTO Tpoliecca.

PaznooGpasuble pyanble akllecCOpPHLIE MMHEPanbl, YCTaHABIAMBaeMLle B
HEM3MEHEHHbIX IPaHHTOM/laX Pa3/JHUHLIX MACCHBOB, B TOM YHCJE HCK/HOUH-
TeibHo OOW/ILHEI MATHeTHT, TeMaTHT, XaAbKONWPUT, TajieH’T, IIeenuT,
MOJHOGAEHHT U AP., ABIAIOTCA TEOXHMHYEeCKHMM NPH3HAKOM CBSA3M psAja pyi-
HEIX dopMauuid ¢ 3ITUMH TPAHUTOMIAAMH.

Onpenenenne aGcoJIIOTHOrO BO3pacTa DY/, OTHOCHMBLIX K JAHHOMY KOM-
MJIeKCy, B YaCTHOCTH (DIIOrONMTa M3 CKAPHOBOH xene3noit pyawsl CycuHre-
Ha — 285 mau. Jger (A. B. Baramor, bBb. H. OBuyuHuuxoB), Takxke moji-
TBepIKAAaeT HX CPejHerepPUMHCKHIl Bo3pact, BecbMa O/HM3KHI K HMEIOUIMMCSH
ompejeneHHsaM a0GCcOJIOTHOrO BO3pacTa rpaHOIHOPHT-agaMenInTos YaTKamib-
ckoro Gatonura — 279—281 man. get (3. A. IOnanesuu).

CpaBHHTe/lBHOE H3YUYeHHe DAa3MHUHLIX PyAONPOSBJAEHHH, OTHOCHMBLIX K
cpe/lHereplIHHCKOMY KOMIJIEKCY, TO3BOJISIET BBIJEIUThL OTHeJbHble TeHeTH-
YecKHe PALBL PYJAHBIX popMalHi, CBA3aHHbIE ¢ ONpEeAeJCHHLIMH HHTPY3HB-
HbIMH (opManHAMH H (QAUHAMH 3TOro Komniuekca. B apyrux caygasx cym-
Ma (pakKTOB MO3BOJSIET TFOBOPUTHL JHIIL 00 ONpeleNeHHBIX PYAHBIX ceMel-
CTRax, A8 KOTOPHIX Ha OCHOBAHHH HEKOTOPHIX, I'IABHBIM 0Gpa3oM KOCBEH-
HEIX KPHTepHeB MQKHO TaKzKe NPe/llogaraTh reHeTHUeCKYlo CBSI3b C MHTPY-
BHAMH JAHHOTO KOMILI€KCa, HO KOHKIJETHHH HCTOYHHK OpyJeHeHUsi H ero
r1yOHHHOCTB OCTAKITCS HESCHLIMH.

HauGonee OTUETIMBO BBIEJAETCS NBAa TFeHeTHYECKHX psiia  pPYIHBIX
dopmanuit: 1) MeaAno-mene30pyaAHBI; 2) MOJHGAEHOBO-MEIHO-30J0TOPY -
Hotfl. [TepBolil ¢Bsizal ¢ «DATONHTOBBIMH» MACCHBAMH, PEIKE C KPYIHLIME IITO-
KaMH TPaHOAMOPHUT-afaMesJiiToB, a BTOpol — ¢ HeboAbIMMHA MWTOK0OOpPas-
HBIMH, HHOTAA [afikooOpasHbIMH TeJaMH NPeHMYILECTBEHHO IHOPHTOBOIrO
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Pyauuie popmanum cpeiHerepiHHCKOro pyaHoro Kommiekca

TaGanua 14

Munepaapnas 3CCOOHALHSA

XapakTepHue SAEMEHTH H WX CONLPKARHE

Popmauns [Tpumepn pyaonpossaenuit
ycToRuKBaR | H3MeHYHBasd riaaBHbie ] BTOpPOCTENEHHBE Ip HMecH
Fe—Cu (Ps—Zn) renetudecknii pan
CxkapHoso-xanvkonu- |I'p, nc, amd, 3n|Ckn, 6, kB, Typ,| Fe Cu CO, Pb, Bi, [Cycuuren, Kapaapua, Llla6pes, Hayt-
PHT-MardeTH TOBaA Bes, 1, 1, Ka, Xa,| pox, ¢ux, auk, OGa, W MO, Sn cait, Kuu-Iwyp, lexenex, Capm-Aii-
Gar, Mr, reM, | xuu, e, K06, MpT, Fuip
(Map), i, xnu BHC, ra
CkapHoBo-rematutoBas|['p, nc, 3m, amd,|Bes, nc, mmn, cep,| Fe Zn As, Cu, Sp, [Humnenxnauckoe (Oszepuoe), Mx-
(axt), kB, Ka, Xxa,| dar, 6u, dar, 6a, Mo Pb, Sb nau-TuuTakckoe, Cemuscafickoe, Bep-
rem, (cnek), M™o,| me, ra, npt, 6a. W xHemHckanckoe, Banawm, Ileirakckoe
nu P, apn, xnu, cp
Ceprentur-xanbkonu- {Cpm, Mr, Xn# Amp, kB, Ka, TiK, | Fe Cu [Oxnbiit koHTaKT MXHauCkoro HHTPY-
PHMT-MarHeTHTOBas rem 3uBa, Xynoinor
(anononomuTOBan)
Hunbnas keapuena- (K8, 3m, reM fin Fe HekoToppie yyacTKH CKapHOBO-TeMaTH-
SMHAOT-reMaTHTOBAN TOBHIX pylonpossieHHi MxHauckoro
HHTPY3HBa
Kanpuur-xnopur-re- |Ka, xa, rem Kn Fe HekoTopuie yuacTKH CKapHOBO-reéMaTH-
MaTHTOBaA TOBBIX pyRonposaBiaenHii MxmHauckoro
WHTPY3HBa
XuabHan kBapuero- |KB, aHK, rem Ba, cun, xnu Fe Cu, Au Kapaapua, Axtam-bens, HOpoKTH
AHKePHUT-reMaTHTOBas
(c 3oa0TOM)
Ksapueso-cunepuro- |Ks, cun AHK, XM, 01 Fe Cu Taas
Bas
Mo—Cu—Au (Pb, Zn) renetniecknit pan
CxapHroBo-3on0otopyn- [['p, ne, amd. sn, |Bes, ckm, Boa, s,| Cu Sn Co, Ni, Re, Kypy-Terepex, Makinanran, Tawkep-
HO-MOJUGIEHOBO-Me-| XIH, 14, MO cep, ¢a, npr, Mr,[ Au W, A8 Ag, Bi, Pb, ran, Aunktaw, KymGeabram, Typnak-
Has rem, Mo, 304, apn,| Mo Zn, Sb(?) Pt, Pd Tymret, Kapa-Twbe, Xyno#nor, Cy-
me, cbh, ra, GOpH, IOKTIOD
ant (?)
Ksapueso-cepunur-  |Ks, ce, nu, xnu, |An6, Xa, 0pr, MpT, Cu Mo Sn, Bi, As Agyxram. Typonak-Tywrs, Hawax,
MEAHO-30A0TOPY AHAS | 302 Mo, ra. cd Au Pb Aptoik-Bynak, [Ixepreran, uKapa-Te-
(XuabHas, pexe LITO- pek, Mwmrambepan, Kyurei, Bean-
KBEPKORAH) maHHoe, CywkTiop
KapGonaTtho-menno- {on ?, 0w, ra, $a, apn Zn Cun, Pb As Tamkepran
fnoauMeTtaaauyeckad | cd, xmu
Cu—Pb—Zn (Sn, Bi, Ag, Sb) pyauoe cemelicTao
Ckapuopo-mMenuo-no- |Up, nc, an, kB, ka|Bes, na, amd, Boa,| Pb Cu, Ag Bi, Mo, As, Haiiaa-Tyrait, Axwypaur, Bepxueka-
AuMeTananuecKas mrr, ¢, ra, n4, | ckm, 6a, rem, npt,| Zn Sn, Co pakopymckoe (?)
XIH MO
CkapxoBo-BucMyTo-  |[Ic, rp, sm, ks, ka,| Bon, pox, cep, xu,| Pb Bi Au Muckan, Kommancait, Conosbencai
MejHO-nonumetannu- | cd, ra, xnu, nu | Bes, amd, dar, na) Zn Ag Cd, Sn, Mo, W,
yeckas 6u, Qu, 6a, mr, re,l Cu F, Sb
we, Tpa, Gopu,
MO, TpHH, IPT,
CTH
HuavHaa keapueso- |Ke, nu, cd, ra, xnu| Xa Pb Mo Moanoranay, Kok-Kem, Haxup-Typ
nosuMeTaaluyecKas B Zn Cu
FpaHUTONIAX H CAdH-
BHax
Keapueso-kapGonat- (s, 6a, ka, nu, ra,] X, 301 Cu Bl Au, Cd Banak, Conosrenca#, Kykyacait, Kaun-
HO-GapuT-6aexaopya-| ¢d, 6a. p, xnu Pb Sb nei(?), Hewnwke(?), B. Kapako-
HO-MEAHO-MIONHMETA Zn As, Ag pyM(?), Axram(?)
Anueckas (WuAbHad B
H3BeCTHAKAX)




[Mponoaxk. Taba. 14

.\“‘Eail':i‘eﬁl‘i e NCVeNTH H HI (OhepiidHne

MunepaabHust accoinalng
dopumauns [Tpumepw py 2onposapacuii
}'\"i‘(l."lll!tﬂaﬂ H3MCRUHABAA raariauwe I BTOpO TEmEenmy 'e npiMe H
Mo—W —Bi—As—Au—Pb—-Zp—Ag (Sb, Hg) nyanoe cemeiicrso

Axmeccopro-monu6-| Ks, x. mm, aa6| Typ, rp, Myc, Mo Bi Ta, Nb, W Anaurcail, Touka Ne 33
NeHuTOBAs B rnerma-| OH, MO uaM, Ou, 1H, we
THTAX H MKWIDHBEIX
rPaHUTAX
CKapHOBO-2pCeno- Me, rp, an, me,| Awmd, KB, Mr, w As, Cu, Pb Sb, Hg Mimtamepint
MHPHT-MOAHONEHUT- | 1, apn, 30a(?) rem, Mo, ra Mo, Au
meeiuTORAd (C 30.:0-

TOM)

Kpapueso-monuGue- | K, Mo K. mm, aa6, cep| Mo W Sn Bepxuuit Kapaxopym, Anautcait
HuToRaN (HHIbLHO- J, ¢, we(?), nu Sn
HWITOKBEPKOBaSH)
¥uabnaa xeapueso-| Ks, Bd, M0 Myec, ce, da, mu,| W Bi En Toaamuim
MOAHOIeHHT-BOAb (- we, npT, BUC, TAM,| Mo Keaunuax
pamogas cam, Bi
Ksapueso-cepunut- | Kn, ce, kap6, nn,| Bu, amd, so, mr,| Mo Pb Au, Sb, Ag, Yanata, [laparsos
meeinT-MOJAHOAeRH- | MO, me, OpT, MpT,| apm, ra, ¢, 6.1. w Zn Sn
ToRaf XITH p, i, BHC, Oy, Cu, As

B, aKT, KHH

Keapueso-cepunut- | Ks, ce, nu, Mo, Aab, xn, amd, Mo As Bepxuenxnauckoe, Cpennecanna-
MOJNHOLEHHTOBAA XIH 64, aHK, apm, e, w nawckoe, Kymbeab

ra, 6a. p, GopH Cu, Pb

3onorosocunx nup-| Ks, ce, xa, nu,| [c, rp, aud, rox, Au Cu Sn Aunxtam, Koxcy-Bamu, Bepxueka-
POTHH-IIMPUTHIUPO- | NPT, apm MYyC, Kapo, As Pb Co pakopymckoe, BepxuenxHatickoe,
BAaHHWX POrOBHKOB H ra, xn, MpT, Mo Sk Yautabitaw, Kymdean, heanndak,
KBapILMTOR Buc(?), Mo, Gopnu, Bi 3axTtaH

Kac(?)

Krapueso-cenmpnr- | Ko, ée, nu, apn| [, mn, x4, kap6,| Au Cu Mo Kenunuax, 3axtan, Ilaparnos, Tosm
apCceHONUPHTO- 3040- Cd, ra, 304(?) xnu, npt, 6a. p,| As w mui, Yantamtaw, Kokcy-Bawu,
TOpyIHas € MOJHME- LK, wie, MO Pb Bi Bepxuebemroperoe, [xankrop,
Tal1aMu Zn Ag AdgnkTam

Sb

W uabnas keapueso-| Ks, suc, mu, me,| Ka, ¢ar, cux, 1p| Bl WO, Se, Te, Sb Vcrapacait, Haiikosoe (Keannuaik)
Hee MT-BHCMYTHHO- | yCT K. mf, XoH, MPT, Pb
Bag npt, ax, cam BI, Cu

TAM, BTX

KRrapueso-aiomo- Ke, k. wmn, ¢uar, 1pm, Typm, ka,| Bl Pb Se, Te Ycrapacait
cHAMKaTHO-KAPOOHAT-| KapO, (aug, cui)| xmm, 6a. p, GYp, W, Cu, Sb, As
HO-TIPPOTHR-BUCMY- | XA, HH, NPT, BHC, CaM, BUC, KO3. KO,

THHOBas e UK

Keapueso-kapbonat-| Ks, ank, tpm, xa,| K. mm, dar, Buc,| As Bi Co, Hg, Se, BpuuMynsa, KyibMa
HO-BUCMY THH-APCEHO- | 1M, apn npT, e, ch, Cu Te, Sb
nupHTOBas aut(?), KHH(?) Pb

Krapuero-xapbouat-| Ke, aHK, ka, ra, Ipwm, rp, ce, 6a, [ Pb Ag Mo, Hg Koxcy-Bawmu, BepxuekapaxopyM-
HO-3010TOPYARO-10- | ¢b, nu, apn da, xnu, npr, 6] Zn Cu, Sb, W cxoe, BaGamxancait
JUMeTaIHYecKas |y e, KHH Au

Kpapueso-xapbonat-| Ks, ra, ka, cg, Ank, nos, cui, Pb Cu, As, Hg Huwnexoxcyiickoe, Mononewuoe,
HO-0J0BAHHO-TIOAUME-| TH, KAC, CTH apn, 6yp, Aw, xnM,) Zn Sb Kynocsuuckoe, Humneycrapacaickoe
Talaudeckas per(?), kuu(?) Ag

Sn
HKuapnaa keapueso-| Ks, ka, ra Ba, cd, nu, xou,! Ph(Sb) Zn, Hg Ag, As Dadamkancail, YaHTaprarm

kapGoHaTHO-0apHTO-
BO-CY pbMAHO-TIOJHME-
TanAMYecKas

aHT, KuH, 6.1 p,(?)




cocraBa. Kpome TOro, ycnoBHO HaMeyawTcs JBA pYAHBIX ceMedcTBa:
1) MenHO-CBHHIIOBO-LIHHKOBOE; 2) MOJHGAEH-BOJb(PPAM-BHCMYTO-MBIIIBAKO-
BO-30JI0TOPYAHOE C MOJHMETa/JIaMH.

MenHo-xene30pyHbBIA reHeTHYECKUH P/
Fe-Cu-(Pb, Zn)*

ITOT psig NpeAcTaBJeH IVaBHbIM O0O6pa3oM BBICOKOTEMIEpPaTyPHBIMH
CKapHOBBIMH, OeIHBIMH Cy/b(HAAMH Keae30pyAHBIMH (hopMalHaIMHu, NpaMas
reHeTHYeCKas CBA3b OPYAEHEHHS KOTOPBIX C KOHKPETHBIMH HHTPY3HBHBIMH
MaccHBaMu npakTudyecku obmenpusnana. Muoraa ckapHopo-pyAusbie obpaso-
BaWus MepecekawoTca AadkaMd nopdupurtoB «BToporo stana» (Bepxuewmwuc-
KaHCKOe CKapHoBoe noJe). JKesne3opyaHbie CKapHbl XapaKTepPH3YIOTCA MHO-
rocTafMiHBIM IeHe3HCOM H NpPeACTaBJAIOT coG0H CA0KHYI0 PyAHYI0 Gopma-
HHIO, OOBEAHHAIOIYIO PsJ NapareHeTHYeCKHX MHHEPaJbHBIX ACCOLHALIHIL

WMnuorna Gosee mo3gHHe MMHepaJbHble acCOUHALMH, OOBIUHO He npen-
CTaBpjAOlNe NPAKTHYECKOro HHTepeca, 06oco0ARIOTCA B BHAE CaMOCTOA-
TeIbHBIX MKHJI HJIH MeTacOMaTHYeCKHX o0pa30BaHHHi B KapGOHATHOH TosUle
IK30KOHTAaKTa (KBapl-3MHAOT-reMaTHTOBAS, KBADL-CHAEpHTOBas M [Ip.).
Jas HMX XapakTepHbl TakiKe O6eaHOCTb cyab(HEAMH H HPHMECh Me[lH.
BosMoXHO, K TOMYy e PSIIYy OTHOCATCA M HEKOTGPhle NPOCTPAHCTBEHHO
0G0ocofeHHble CKAaPHOBO-TIOJIHMETaANHIeCKHe PYAbIZ,

K nanHomy psafy OTHOCATCH W HPOABACHHHA IKeJe30pynHo# MuHepanu-
3aIMU B JIOJIOMHTOBBIX MPaMOPax B KOHTAKTe C TEMHU Ke HMHTPY3MBaMu rpa-
HOJHOPHT-a/dME/JIHTOB, HO He B CKapHax, 4 B CBOeOGPAa3HBIX CepHeHTHHH-
3HPOBAHHBEIX 1IOPOJAAX H B KaJbLHUT-XJOPHTOBBIX aliOCKapHOBBIX 3aJjiexax,
TECHO CBfI3AHHBIX B NPOCTPAHCTBe ¢ COOGCTBEHHO CKAPHOBEIMH KEIE3HBIMH
pyaamn.

HauGosnee pacnpocTpaHeHHofl ¥ NPaKTHUECKH HWHTepecHOH saBagercs
CKapHOBO-XaJlbKONHDPHT-MarneTturoraa ¢opvauns, Hepel-
Ko ofpasyloliass ACCTAaTO4HO KpynHble Mecropomiaenusi (Cycuuren, Kapa-
apua, Illla6pe3). MHorouHc/ienHble NPOABJIEHHS 3ITOH (OPMALHH YPE3BbI-
YaliHO XapaKTepHBl Ui CpeldHerepuHHCKOr0 pyAHOTO KOMIWVIeKCca Bcel
Yarkano-Kypamnnckoii MeTannoreHuueckoil NpOBHHIIMH.

B YarxanbckoMm paloHe H3BECTHHI NeCATKY NpPOABJAeHU# naupoi dop-
MalliH, CONMpOBOMJAAMOUIHe MOYTH BCce HaHOOJee KpPynHble HHTPY3HBHbIE
MAacCHBHEl TPAHOJHOPHT-aAaMENJIHTOBOrO cOCTaBa Tam, Tje OHH NPOopHBaIoT
kapGounatuyio tominy [l3—C;, T. e. mpeuMyluecTBEHHO B CeBepO-3anagHoi
yactu nonsonsl (Cesepo-HaTkanbckas obaacTs).

OcoGenno WHTEHCHBHO TiDOABJEHHS CKapHOBO-MarHeTHTOBOH (opma-
HHUH Pa3BHTH B 30HE KOHTAKTa CycHEreHckoro GaTto/nnTa, PacnofomKeHHO-
ro cpenu KapOoHATHBEIX MOPOLL.

Ha Bocroke Cesepo-UaTKaibckoii 06J1aCTH 3HAauHTE/bHAS KOHIEHTpPa-
1Ml MATHETHTOBBIX PYJA OTMEYAETCH IO JAHHBIM MAarHHTOMETPHH B KOXKHOM
koHTakre Cpennecanpanamckoro (lOxHo-KapasHrpeIKCKOro) HHTpPY3HBA.

MarneTut obpasyeT MacCHBHbIE H BKPAaNJIeHHBIE DPY/IB TIPEHMYLIECTBEH-
HO B 5K30CKapHaX CyHIECTBEHHO IPAHATOBOTO COCTABA C MOAYHHEHHBIM KOJIH-
yecTBOM_NHpPOKceHa, aM(pu6Od0B K APYrHX CKapHOBbIX MHHepasos. HMuoria
3aMeTHYIO POJIb HTPAaeT MapTHT.

! B kpyrjible CKOGKH 3aKJIOYEHBl BTOpOCTENEHHbE KOMIOHEHTHl, B KBajpaTHble —
KOMTIOHEeHTH, o0pa3ylomne 3HAUHTeAbHBE KOHNEHTPALHMH JiHIlb B HEKOTOPHX PYyAHBIX
paiioHax.

2 B mo/ib3y Takoro MNpennoyOKeHHsT CRHAETeNLCTBYIOT NOBLILIeHHble KOHIEHTpallHH
CBHHNA (N0 NepBHX NPOUEHTOB), OTMEYaeMbie B HEKOTOPHIX MKENE3IDPYAHBIX CKapHax Kia-
HaYCKOrO HHTPY3HBA.
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[MocTossnuofi NpHMeckl0 SIBJASETCS XaJbKOIHPHT, HO €ro coleprKaHue R
CKapHOBD-MaTrHETHTOBBIX pyAax JAaHHOTO Psja OOBIYHO HE3HAUMTENbLHO, 3a
uckiatoyenuem Mecropoxienus [HlaGpes.

Pa3suTue NOBONBHO 3HAUHTENLHBLIX MposBIeHuii csoeoOpasHoil ckap-
HOBOTeMaTHTOBOH GoOopMalnuu saApisercda clelHPHUECKOH 0CO-
benHocThi0 YaTKanbCckoll MeTaanoreHHueckoil oGaactu. Bee nanbGonee 3na-
YHTeNbHBE NPOSBAEHHA 3Tofi GOpPManMM NPUYPOYeHH K 3anajHol YacTH
Hxuauckoro OaronuTa, rae OHM o0pasyioT [OYTH HeNpepLIBHYIO MNOJOCY
MOILHBEIX CKAPHOBO-PYAHBIX 3alledeil, MNPOTACHBAIOULYIOCH HA HECKOJBKO
KHJIOMETPOB.

HesnaunTenbubie nposiBjieHHsi AaHHoH  (QopmalHH  H3BECTHHL H B
KoHTakTax Yarkaabckoro 6aTosMTa, HO OHH BCerZa NPOCTPAHCTBEHHO 060-
COGJIEHB OT CKAPHOBO-MArHETHTOBLIX PYyA, YTO CBHIETENLCTBYET O CAMO-
CTOATEJBLHOCTH 3TOH (OpMallHH.

Camu ckapHel 1O cocTaBy (cyuiecTseHHo FpaHaTOBbIH) OAHOTHNIHLL CO
cKapHaMy npeapiAyuiel QOpMalluM, HO B CKaPHOBO-TEMATHTOBHIX 3ajexax
Gonbiie pasppThl 0oJiee MO3[HHE NapareHeTHyeckne MUHepaJbHBEE ACCOUH-
alMu KBAapia, 3MHA0Td, KANbIHTAa W XJQPHTA € TEMATHTOM, KOTOphIH
NMpeicTaBieH OCBIYHO CHEKYJIAPHTOBOH Pa3HOCTBIO. Huorna ormeuarores
MAaCCHBHBIE 3aJieKH H JKHJB IJIOTHOH CHEPBITOKPHCTANJIHYeCKOH Pa3HoCTH
rematiTa (Kpacsuii xenesusik). Kak ormeyanocs BhIe, 3TH MHHepanbHbie
accouHauuH HHOTAA 06G0COGJAINTCS B CaMOCTOsTENbHbIE 06pa30BaHuA.

JloBonbHO 3HaudTeNbHAs NPHMech MarHeTHTa, no aanHHbiM A. Kaxxa-
poBa (1964 r.), npeacraBnena rnaBHbIM 06pPA30M MYIIKETOBHTOM.

B orauuue o1 npenniaymiel dopMauuu Menb He ofpasyer 3fech o6o-
ramesyol MUHepanu3auuy, HO HHOTAA orMeuaeTcs OoJiee 3HAYHTENBHASN
KOHLEHTPAUHS. CBHHIA, 4TO, KaK OTMEYAJOCHh BBIIIE, NMO3BOMAET MPEIIONO0-
JKHTh BO3MOMHOCTh [IOCTENEHHOro Jiepexofa K CKapHOBO-NOMHMeTaJIH4e-
CKOi#l (hopMaluy, CBA3AHHOH € ITHMH JKe rPaHHTORAaMH.

Hesnauutensrpie NposSBAeHHA KBapuepo-CHAEPHTOBOH Me-
TAaCOMAaTHYECKOH PpynLHOH dGopMauHdu OTMEYeHH B H3BECT-
HAKax K cesepy oT CycuHrenckoro ckapuosoro noas (I'ans).

K Kapaapuusckomy MeCTOPOMKABHHIO CKAPHOBO-MarHETHTOBOH (opMa-
IHJ NPOCTPAHCTBEHHO TATOTERT Me/Koe NPOSIBJIEHHE M HJAbHONH KBap-
Hepo-aHKepUT-reMaTHTOBOH ¢Gopmauuduy ¢ zonorom. [lpau-
CYTCTBHE AHAJOTHYHBIX MHHEPAJNOB B CHQMHEIX PYyAaX CKapPHOBO-MarHeTH-
TOBOH (opMalHH NOATBEPIKAACT DPOICTBEHHOCThH 3THX 00pa30BaHHIL

ConocraBnenye cXeM INOCI€10BaTeNLHOCTH MHHEpanooGpa30BaHUs He-
KOTOPHIX HaubGosee 3HAYUTENLHBIX MPOABJIEHHI MHHEPaJH3aLUK paccMaTpH-
BAEMOro referyuyeckoro psza (puc. 22) nospoasier, senex 3a A. B, Bara-
JIOBbIM, BHIJENHTb CJe[VIOlUlHe OCHOBHLIE CTAOHH pPYAQreHeTHYeCKOTQ Npo-
necca: 1) coOGcTBeHHO CKapHOBYWO (NpeApYAHY0), 2) MarHeTHTOBYIO,
3) xBapu-aMpHOOA-3NHAOT-TEeMaTHTOBYIO, 4) KBapii-KapOOHATHO-XJOPHTO-
cynbduinyio, 3) Xanne OH0-KalbUUTOBYIO (NOCAepyAHyIo).

Od6pazoBanue pyn HauGonee pacnpocTpaHeHHLIX CKApPHOBBIX ¢opma-
LKl AaHHOTO Psjfa cBsI3aHO co 2-0if ¥ 3-H cragusamu. IIpm 3TOM xKeneso
B OCHOBHO# Macce, BePOATHO, HE NDHBHOCHJIOCH M3 0uara, a 3auMCTBOBAJIOCh
NPH Pa3JioKeHHH JKeNe3UCTHIX CKapHOBBIX CHJMKATOB PACTBOPAMH KHCJOT-
HOH (asp npouecca (0coOeHHO 3TC OTHOCHTCH K FeMaTHTOBHIM pyJiaM, CB4-
3aHHBIM ¢ 3-elf cTajHell MHHepanH3alHu). BeicBoGokmaloulHecs MPH 3ITOM
KpeMHe3eM, IVIHHO3€M H H3BEeCThb MOIJIH CBA3BIBATLCS B Dojee MO3AHHX CH-
JHKaTax W KapOoHaTax, acCOUMHPYIONIHXCA C MarHeTUTOM U TEMaTHTOM
(B. I. Koppenn). Cnenuduka resHesnca cKapHOBO-TeMaTHTOBHIX pyA 3a-
KJI04aercs, TakuM 00pa3oM, B HHTEHCHBHOM NPOSABACHHU KUCJIOTHOH (azbl.
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C Hell Taxkze, TNO-BHAMMOMY, CBA3aHO BbiJENeHNE HEe3HAUNTEAbHOH NpHMe-
CH PeJIKHX METAJJIOB.

B 4-yio craguio o6pasoBanack HeKOTOpas 4acTh TeMATHTOBBIX pya
(KaJbLWUT-XJAOPHT-TeMATHTOBAA (HOPMaLHs) W MEIKHX TPOABACHHI KHJlh-
woit popmaumu c cyabguaamu, unorga sonoroM. C Hefl iKe, MO-BHAMMOMY,
cBs3aHo 00pas3OBaHHe CEPHNeHTHHA, TaJbKa H IPYTHX XapaK7epHbIX MHHe-
PaJiOB B ATOAOJOMHMTOBLIX MarueTuToBBIX pyaax. llocaeanss craaus uiorna
raKyke CONPOBOXKIAETCA BLIAeJeHHeM TreMaTHTa, BepoATHO, NyTeM [epeoT-
JIOKeHHA §oJee PAHHErO JKeN1e3HOro OpyaeHeHus,

FeoxnMuueckoli 0cOORHHOCTLIO OHHMCHIBAEMOTO TeHETHUECKOTD pHaa
spisgercs (MOMHMO MeAM) NOCTOAHHAS IPHMeCk NOJHMETANICB, 0CODEHHO
csunua, npucyrcrsie Co, Bi B ocHOBHOM B CKapHOBO-MarkEeTHTOBOI (op-
mauun ¥ As — B cxkapHopo-remaTutoBo#. [locTodnnas npumech onoBa B
KOJHYECTBe COTHIX foJiell npoueHTta oTMeuaercs B rpauarax (0ogee xapak-
TEPHO [JIsi MarHeTHTOBLIX CKAapHOB), remaTHTax, HHorga Mmarueturtax. Hpy-
rue pexprie Metaqas (W, Mo) o6pasyioT NOCTOSHHYIO, HO HE3HAYHTENb-
HYIO nmprMech, nphiyem Oojee BHICOKOE COAEpKaHHE MOJHOLeHAa OTMeqaeTcs
B CKapHOBO-reMaTHTOBOH (hopMaLHH.

Kusbuble pyassie opMaliy, cef3agdbie ¢ NMO3AHKMU CTAAAAME MUHe-
panu3aunH, H3-3a MeJKHX MacmTaGoB HX MPOABJCHHI H3yueHBl OUeHL cla-
60. 3010T0, OTMeYaeMOe B HEKOTOPLIX H3 HUX, BO3MOKHO, IPHCYTCTBYET B
PACcCesHHOM COCTOAHUH W B KenezoPyIHLIX CKapHaX, KOTOPble B JOCTATOMH-
HOH CTeneHH He aHanuM3UpoBaluch Ha 3ToT Metaqna, HekoToprle ueprtol reo-
XHMHYECKOW XapaKTepUCTHKH pyOHbIX ¢opMauunii 3T0ro pAma Xopolluo
VBA3HIBAWOTCA C TAaKOBOH camMux rpadoguopur-agaMenautos. Tax, &
rpanofuopuT-agaMennnrax Mxnauckoro MHTpy3uBa CpelH AaKIECCOPHBIX
MHHEDAJOB, KpoMe o4UeHb PAaclpOCTPAHEHHOTO BO BCEX TI'DAHHTOMAHLIX HO-
pofiax peruoHa MAarHeTWTa, OTMEHalTCi TAKMKE TeMaTuT, XAAbKOHUPHT i
rafieHur,

Becbma cxomna Tak:Ke XapakTepHCTHKAa 3JeMEHTOB-TipHMeceil B akilec-
copiiLiX TpanatTaX W marHeturax MxHauckyX TPaHHTOMIOB H STHX e MH-
HepaJiaxX #3 CKapHOBEIX PyA: nocrostuHas npumeck Ni, Cu, Zn.

MarmaTtrueckuil (aKTop HTpaeT TJaBHYIO poiib B (opMupoBaHuu u
HOE 3HaueHU: HMEIOT, ONeBHAHO, He TOJbKO COCTaB HHTPY3HBHBIX MAaCCIHBOB,
HO M ONTIMAJbibBE TAYOMHLL X CTAHOEJIEHMS, KOTOPble BO BCEX CayHasx,
BEPOSATHO, 1IC OUeHb 3HAUYNTe/qbHLI — He Gonee 2—3 ka. BonbmuHCTBO CKap-
1IOBO-XKe/e30PyAHBIX [POABJMEHHI NPHYPOYEHO K KOHTAKTy TPaHHTOMIOB C
U3BECTHAKAMH TYpHeilcKOro spyca, YTo paHee yxke oTmeueHo M. A. Ax-

MeI2KAHOBLIM.
XapartepHo, UTo NOYTH Beeia B KOHTAKTe ¢ IOJNOMHTAMH HAOJI0142TC
anocKapHOEAs CePNeHTHH-XaMbKOMHPUT-MardeTHToBas nopoja.
B npawxtuueckom oTwomleHuu k2 Gopmanmii JdHHoro psga Hapdonee

Opnakc

y [OKd H

CKAPHOBO-MATHETHTOBON (opMalu.
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yTol (popmauny B Hartkaanl (
0iff MaTHHTHOH aHoMajli, pacloJOKeHNIO0l B TPYAHO-
MOKA34/70, UTO MX MacmiTabnl He COOTBETCIBYIOT €O
B BAHKAM K NPOMBUIICHHEM MeCTOpOmIAeHnaM. [
i e NOCTHraeT L HO HHTeDneCHbLIX MACcIl n,
JNHLL HEKOTOPHX OOBeKTOB, KOTOpLIe 3acnymn T P
raaa (LlaGpes). Odpa ;i ce0f BHHMAHNE COISMIKAHN
B 1 TOPBIX KBAPNEeBO-KAPOUHATHLIX JKHJIaX € IeMaTHTOM, acco

(MACA O CKapHoBO-MarneruroBoil dopmativein (Kapaapua) u
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Puc. 22. Cxema nocie10BaTeIbHOCTH 3TaMoOB M CTalMil py1006pa3oBanus B PYAHHIX MOASX CPEIHEre€pUHHCKOTO PYIHOrO KOMILIEKCA.
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Mon0aeHOBO-MeJHO-3010TOPY AHbIH reHeTHYECKHid psjy
[Mo]-Cu-(Au, Zn, Pb)

B sToM renernueckoM psily, Kak H B NpeAbIAyLIEM, IJABHYIO POJb Hr-
pamwT PYLONPOABJIEHHS CKapHOBOMH rpynns (opManuii — CKapHOBO-30-
AoTopyaHo-MonubGpaeHoBo-MeaHoi. OpyneHende B 3THX CKapHax
Xapakrepusyercss oOH/JIHeM CyJab(HIOB M pacnpegeneH0 OYEHb HepaBHOMEp-
HO, HEepPeJlKO pacrnpocTpaHsercss 3a Npeje/bl CKaPHOBLIX 3aJjeeill B nopo-
Ibl 3H/I0- H 3K30KOHTaKTa ¢ o0pa3oBanHeM POACTBEHHLIX (GOpMaUHH HAH HX
pasHOBHIHOCTeH (BKpamnaeHHas KBapleBO-MoJHOA€HOBO-MefHas B JAHOPH-
Tax, BKpalJ/eHHass MeJHO-MOJHMeTa/JiHueckass B JOJOMHTax).

[Tomumo 3THX hopManmil, TeCHO aCCOUUHPYIOULUXCS ¢ HHTPY3HSIMH J1HO-
PHTOBOTO COCTaBa, K AAHHOMY PALY NpPeANoJOXKHTEeNbHO OTHECeHbl HeKOTO-
pble KBapUeBO-KUIbHble DYIONPOSBAEHHA € MEIHO-30/10TBIM OpyIeHeHNeM,
KOTOpEIE HHOIJAa Tak:e PAa3BHBAIOTCH HeNoJaJseky OT BBIXOJ0B aHauoriu-
HBIX MHTPY3HBHBIX 00pa3oBaHHil, HO B MeCYaHO-CJAAHIEBOIl TOJlLle BHe CBA-
3H CO CKAPHOBLIMH pyJaMHu.

Ciofga e YCJ0BHO OTHeceno XyIOHTIOTCKOE MeAHO-MCIHOJICHOBOE py-
LONpPOsBJIEHHe B CKADHOHAHBIX 00pPa30BAaHHAX B 30HE 3K30KOHTAKTa IpaHO-
auoputoB Hatkaabckoro Garonuta. PyponposasiaeHust 3Tol (dopMauud He
OYeHb MHOTOUMC/JAEHHLI, HO Y4CTO XapaKTepH3yloTcsd 3HAUHTENbHbIMM Mac-
wTabamMu, MpeACTABRAAIOIIUMI NPAKTHYECKHH HHTEpPEC B CBA3SH C LCHHLIM
kommiexkcoM Metamiaos (Kypy-Terepexkckoe none).

B Harxkaabexoit o6sacTH HAMEUAIOTCHA [ABE PYAHBIE BO0HHI C KOi
urell pyLonposiB/ieHHii CKapHOBO-MOJHOAEHORBO-3010TODY/AHO-Me/(HOH  (op-
manuu: 1) Tlekem-Oifiranurckass B UEHTPajibHON wacTH peruona u 2) Can-
nanau-Kypamatopckas Ha 10ro-BOCTOUHOM cijioHe CaHAaNamcKoro i /UKe-
TEICAHTANLCKOTO XpeOTOB B BepXoBbAX p. Yarkam.

B mpepeaax nepBofi 30HBI, NPEACTABIAIONLEH COO0IH Y3KYIO HOMOCY Pas-
BUTHs KapOoHATHBIX OTJOXKEHHH HHKHero kapOoHa, OKPYKEHHYIO ¢ Tpex
CTOPOH KPYMNHBLIMH TPAHHTOMJAHLIMH MAaCCHBAMH, M3BECTHO Jpa Py/1OnposiB-
Jeins CKAPHOB ¢ MEAHBIM M MOJHOACHOBEIM OpY/ACHEHHEM C He3HaYHTe/IbHO’
npuMeckio 3om0Ta — Maiinanransckoe u Tawkepraw, XapaxTepuaylouuecs
MOBOJIBHO BBLICOKHMH COIEDKAHUAMH Me/H, HHOrAA moaundnena (Tamkep-
tan), HO, MO-BHAMMOMY, HeGOABIINX pa3Mepos. DoJibiioe KOJHYECTBO BbIXO-
[OB MEJKHX MHTPY3UBHBIX TeJl AMOPHTOBOTO COCTABA, AHAJOPHYHBIX HeOOJNb-
[IUM IITOKAaM, C KOTOPBIMH aCCOLHHPYIOTCI PYABL Tammprdnd u Maiizau-
Tana, MO3BOAAIOT NPeANoJ0KHTL GoJiee LIHPOKOe PAsBHUTHE TAKO MuHepa-
JHU3ALMA B 3TOH 30HE.

3HaunTeNbHAA KOHIEHTpauus mMoaudaena b Tamkepranckom pyironposs
JeHHH TO3BONISET PACCMATPHBATh €r0 KaK NPEACTABHTENS MEAHO-MO. b ne-
HOBOH Pa3HOBHAHOCTI JaHHOol hopMalliH.

CyabdHaHOoe OpyAeHeHHe B CKapHAX CYUIeCTBCHHO TPaHaroBoro cocra-
Bad pacnpeleneno HepaBHOMepHO, o0pasyer OTHe/blbie 000TalleHHbe THe3-
oa H TIPOMHIKOBBIE CKOMI@HMS.

Drpansennsie PyALl aHaJOTHYHOTO COCTARA B AMOPHTAX U HpeuMylne-
CTBCHHO MOJHMETAJIHYECKHEe — B JOJOMUTOBLIX 1LOpOAaX IKIOKOHTAK 4 U
0GpuayIoT CyLIeCTBeHHBIX KOUUEHTPALUH.

" I'eostornueckasi noauuus Campgaaaur-KypamaTtopexoii  pyanoil  soubl
TAKKE XaAPAKTEPH3VETCS HAaAHIHEM MHOFOUICICHHLX (OKOJA0 Tpe: ‘
MeAKHX BBIXOJIOB HMHTPY3Hii JHOPHTOBOTO COCTaB:, KOTOPHIE MO pac-
CMATPHBATH KaK CAaTEIHTBI ONHOTO M3 Haubonee Kpyl |
He KypamMaTopcKoro MaccuBa KBapueBbIX aiiop
rpy:Kalolierocs B I0T0-3allalHoM HanpasJieniin (vl b
MaHeKko).

SHTpa-




MejiHOe OpyleHeHHe C 30JI0TOM OTMEYeHO BO MHOTHX HHTPY3HAX KaK B
CaMHX MHTPYSHBHBIX TenaX, TaK H B CKapHax Ha KOHTAakKTe ¢ MPODLIBaeMbl-
MH HMH HHXXHeKapGoHOBbIMH H3BecTHAKaMmu: Kypy- u Cysyrerepex, Typ-
MakTymTel, AunTKaw u ap. Hekoropble H3 HHX O6PasyloT MeCTOPOKIEHHUS.

Monn6aen, kak npasBuao, o6pasyer B 3THX pyaax oOueHb HeGoJbLIYIO,
XOTA M XapakTepHylo, npHMech (CKapHOBO-MeIHO-30/I0TOPY/AHAS Pa3HOBH/-
HocTh). B nocaeanee spema B Kypyrerepekckom mose o6GHapy:eHbl NJaTH-
Ha H najJajuif, YTo MO3BOJSIeT MPeaNoJiOKHTh HAJHUHE 3THX MeTa/lJoB H
B JIPYTHX MECTOPOMIEHHUAX AAHHOIO reHeTHUeCcKoro pana " ceMeficTBa.

Pan Menkux nposBNeEdii KBapPUEBO-CEPHIUHTO-MEJHO0-30J0-
TOPYAHOH (IPEeMMyIlecTBeHHO JXHJAbHOH) bdopMauUHH oOT-
meuaercst B 3anafHoit yactu Kaccaxsckoro pyaHoro paiiona (Kaparepex,
bBesbiManHOe M /Ip.) NPEHMYLUECTBEHHO B HHIKHENEBOHCKHX I€CYaHO-C/aH-
L[EBLIX OTVIOMKEHHSX, Ile OHH YaCTO acCOLHHPYIOTCS C JOBOJILHO 3HAUHTENb-
HO pacnpocTpaHeHHHIMH 3[ech MEJKHMH HHTDY3HSMH TDAHHTOHAOB IOBHI-
meHHoH ocHoBHOCTH. [locTosinHOoe npeoGnanaHue B HHX Cy/Ab(QHIOB MeJH,
BooOLle Mano xapakTepHeIX nas Tepek-KaccaHckoit rpynnbl MecTOpoOiKje-
HHI, H OTCYTCTBHE CKOJbKO-HHOYAb 3HAYHTENbHOH MpPHMeCH MBIIIbAKOBO-
CYPbMAHOrO Opy/ieHenus, onpeaensionlero npodunnr 3Toro padona, naloT
OCHOBaHHE BLIIENHTb JIAHHYI0 TPYINY PyAonposiBjieHHid B ¢opMauuio, poa-
CTBEHHYI0 OXapaKTeDPH30BAHHOH BHIIe CKapHOBO-MOJHG1eHOBO-MeIHO-30,10-
tTopyaunoii. MHorga B xuaax 370l dopMauHu oTMeuaeTcs TakKe MoJaHGjle-
HUT (ApTHIKGYNAK).

B Kaccanckom paiioHe HMeIOTCsSi H MpPOSIBIEHHS 30JI0TO-MEIHOr0 OpYy-
JieHeHHs B CKapHaX, TaKKe HHOTAA accouMHpylomuxcs ¢ aHoputamu (Cayk-
tiop, Kapario6e), HO 3uech accolualus 3JeMEHTOB TNO3BOJIAET HHOrAA
npeanojaratb COBMelleHHe Opy/AeHeHHsl Pa3HbIX KOMILIEKCOB.

3osoTo-cynedHAHOE OpyleHeHHe KaK B CKapHaX, TaK H B HJbHO-LIITOK-
BEPKOBBIX PYAax B NECYaHO-CAAHIEBLIX NOPOAAX CBA3AHO ¢ OTHOCUTENLHO
HH3KOTeMMepaTypHbIMH (M0 CPABHEHHIO C JKeJe30PYAHOH MHHepasnu3auuei)
cTajHssMi MHHepasooGpa3oBaHusl W CONPOBOXKA4eTcHd He3HAuHTeJbHBIM KO-
JIHUeCTBOM KBapla.

Kpome MoauGaeHa, XapakTepHbIMH BTOPOCTENEHHHIMH  3JIeMEHTaMH
MOKHO, TaKKe KakK H B (opMalHax NpeiblayUlero psjaa, CIHTaTh CBHHEL H
ocobeHHO LUHMHK. MBIIIBSK TOMe A0BONbHO XapaKTepeH, HO HMKOrja He 006-
pasyer CKOJIbKO-HHOYIb CyIIeCTBEHHBIX KOHUeHTpauwuii. IlocTosnmas He-
3HAYMTe/JbHAs NPHUMECh BHCMYTa, O/I0BA, a B CKAapHOBLIX PyAaX Takke H
kobasbra cOMMMKAeT MHHEPAJH3AUHIO AAHHOrO psifa C NpPeAblAYIIHM H CBH-
AETeNbLCTBYET, OUEBHANO, O POACTBEHHOCTH PYAOHOCHBIX MAarM.

Oueyb XapakTePHOI reOXHMHUYECKOH OCOGEHHOCTHI0 MOJHGIEHOBO-MeNl-
HO-30JI0TOPYAHCrO CeMeficTBA MABJASETCS HMCKIIOYMTENbHO BbICOKOE —Colep-
Kauue peHHst B MOJIMGJEHUTAX H3 PYA PasHbIX QOpMaUHii U PasHBIX TEPPH-
topuit (C. M. Bacurosa, B. H. 'opoxosa u 1p.).

B YaTkaabCcKOM perdoHe B MOJHOIEHHTAX H3 CKApPHOBBIX pPyA Xynoii-
nota u Maiiiantana CONEpPKHUTCA MaKCHMAa/JabHOE (41—91%10—2%) xonu-
YeCTBO PEHHs [0 CPABHEHHIO CO BCEMH ADPYTHMH MOJHOIEHOBBIMH DPYAHEIMH
dopmanusmu (Ilerpos u 3apesuy, 1961). XapakTepHO NPHUCYTCTBHE MHHe-
pAJIOB MJIATHHOBOH IPYIIEL >

T/1aBHBIM METaJJIOTEHHUeCKHMM (PAaKTOPOM /s [aHHOTO CEMEHCTBA, KaK
H /s TNpeAblayllero, sBiseTcs MarmMaTHuYecKHui.

XapaKTep CBf3H OPYAEHEHHs C WHTDPY3UsMH He BNOJIHE SICEH, HO IO~
CTOSAHCTRO PACHPOCTPAHEHHOH ACCOUMALUH He OCTaB/fET COMHEHHH B €€
sakomoMmepHocrd. Ha MaiilaHTaNbCKOM MeCTOPOKIEHHH OTMEUEHO nepi:e-
yeHHe DYAOHOCHBIX CKAPHOB anopu3aMy NO3AHETEPUHUHCKHX rpaunToB. Ac-
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COLMAlHS MeJHOr0 Opy/leHeHHsi PasNHYHOTO THIA HMEHHO C rpaHHTOMIa-
MH TNOBBLIIIEHHOH OCHOBHOCTH, KaK M NOBBUMEHHbBII KJapKk Megd B Gojee
OCHOBHBLIX NOpOJaxX, ABASIOTCS NJaHeTapHoll 3akoHoMepHocThio. Ha mpuwme-
pax ¥sOekucrana 3To NpowlocTpHposano B paGotax M. M. Tomosamo-
Ba M Ip.

Ouenp wacTo ¢ nNOAOGHBIMM MHTPY3HBHLIMH  (DOPMAIMAMH  CBA3LI-
BAIOTCH TAKKe 30/0Toe U MoaHGaeHoBoe opyaenenne. M. K. JlaBiaeToBeiM
# JAp. B BBILIEYKA3aHHBIX MHTPY3HBHHIX MOPOAAX OTMEYaercst MPHCYTCTBHE
3on0ta — ot 2,0-10-7 5o 2,6- 10—7%.

HeGosbune nurpysun runaduccansuoro ofauka HauGosee nepernekTus-
#el. OcoGenno GraronpusiTHel yuacTku KapOOHATHON KPOBAM HOJNOrO 1O-
TPYyKaIOIUXCsl HHTPY3HBOB M JiorooGpasnple TOTPYKEHHST MEXK/Iy COceIHH-
MM MHTPY3HBAMH, BBINOJTHEHHbIE KADGOHATHEIMH [OPOIaMH.

Bansnue sutonornyeckoro ¢akropa HesCHO; OHAKO Bee PYIOHOCHBIE
‘CKapPHBI OTHOCATCH K HOPMaJbHOMY, H3BECTKOBO-XKENe3UCTOMY THIY, 3a HC-
KnoueHHeM CKapHOHIHOH PAasHOBHAHOCTH, [JI KOTOPOHl XapakTepHa IOBHI-
lueHHast KOHIEHTpallusa MoJHOIeHa.

CxapnoBo-Mo.1n61eH0BO-Me1H0-3010TOPY/AHAs (POPMALHS NpPeICcTaBaseT
HECOMHEHHBIl MPAaKTHYeCKHH MHTepec, BO3MOMKHOCTH ANS BHISIBJIEHHS HOBHIX
npoMbilieHHbiX 00bekTOB B HaTkane Goabiuxe. HauGonee nepcreKTHBHEI
IBe pyjHble 30HLI, YNOMAHyThle Bhilne, ocobenno Canpamam-Kypamarop-
CKasl, KOTOpasi MOZKeT MPOjoJKaThCs M Jlajlee HA 3amajl, BKJIOUAA 30HY 3K-
30KOHTAKTa OTHOCHTEJbHO KpynHoro Yykypcaickoro IHOPHTOBOrO MHTpY-
3uBa u 1oro-socrouynoil yactu Hxuauckoro 6atonurta (BepxHsist uacth Gac-
ceitna p. Kapaxkopym u ap.).

3ac/ayKHBaIOT H3yueHHs Ha 30JI0TO IUTOKBEPKOBBIC 30HEI B MeCUaHoO-
caanleBbix nopopax tuna Muwrramoepnnl-Kyureit  (KaccaHexuit  paiion).

MeJHO-CBMHIIOBO-LIHHKOBOE CEMeHCTBO
Cu-Pb-Zn (Sn, Bi, Ag, Sb)

B cocrape aTtoro cemeiicTsa [0 HEKOTOPON CTeleHH YCJOBHO 0o0benu-
HeHbl BCe CYJAb(QHIHO-NONUMETAJJIHYEeCKHe pPY/AONPOSBIEHHs, NPOCTPaHCT-
BEHHO ACCOLMHPYIOUIHECST CO CpeJIHEerepUHHCKHMH HHTPY3HBAMH TPaHOILHO-
PHT-aaMENJIHTOR M JaiiKaMHu NOp(QUPOBLIX MOPOI, CBA3BIBAEMBIMH OOBIUHO
¢ ITHMH HHTPY3HBHBIMH QOpMauHAMH.

HaGalonaemoe B psijle ciyuaeB «oTceueHHe» OpPYIAEHeHHH 3THMH jaii-
KaMH OT ITABHOH# WHTPY3HMBHOH (hallHM JaeT BO3MOJKHOCTbL TPAKTOBATH CBSI3b
MeMly HHMH KaK «lapareHeTHyecKyio», N03TOMY COCTaB H TIyGHHHOCTDL Ha-
YaJbHOTO 3BEHa TIeHETHUeCKOro pfAja— HCTOYHHKA MHHepaJH3aluH — He-
OmnpeieIeHHEL.

Bonpoc o reuesuce ¥ Bospacte mop(hHPOBHIX JaeK TakiKe ellle HeJb3f
CYNTATL OKOHYATenbHO pemiedhbiM. Hekoropeie nceaeporatean (A, Kaxxa-
POB M [p.) TPAKTYIOT HX KaK CaMOCTOATEebHEIe Majible HHTPY3HH H COOTBET-
cTBeHHO NpHialoT Gosee MO3ANHI Bospact opyaeHennio. OfHaKo HeCOMHeH-
HO TIOJOMEeHHe AaeK [0 NO3/IHerepUHHCKHX TDAHHTOB, Cpe3aHHe KOTOPHIMH
ycranosseno 3. A. IOnanepnuem B Kommancae.

Kak u B 000HX paccMaTpHBaeMBIX Bhbillle TeHeTHHYeCKHX psijax, cBi3aH-
HBIX ¢ TPAHMTOMIAMH TMOBLIIUEHHOH OCHOBHOCTH, TJIaBHYIO POJb B JAHHOM
ceMelcTBe UrpPaloT Pyabl CKapHOBOH rpynmbl GopManui.

ITposiBieHHss 3THX CKapHOBEIX PYAHBIX (OpMalMil accouuHpyloTes €
rpanuroniamMu HMxwuauckoro (BepxmekapakopyMckoe) H Yartkanbckoro Ga-
tTonuros (Haiizaryraii, Kowmancail), uuoraa ¢ ux caremnuramu (Muckan)
B npegenax Cesepo-UaTkalbcKoll MeTaJoreHHuecKoil obaacti. B obuiem
OHH HeMHOTOUMC/ICHHBI, HO HHOT/1a UMEIOT LJOBOJIBHO 3HAUHTE/IbHEIE MaclITa0Hl,
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XapaxkTepu3ylollie HX Kak pesepBHoNpoMblieHHble oObektnl  (Kow-
MaHcail),

C KposIBIEHHSIMH CKapHOBO-NOJHMETANJHYeCKHX PYA B 3anaiuoil vac-
Td Mxuauckoro HHETpy3HBa TecHO accouuupyercs OelHasi BKpPamjeHHO-NpPO-
KUIKOBasA KBapu-Gapur-G/ek/J0pyAHO-MeIHO-IIOIHMeTa/lIHYeCcKas MuHepa-
Ju3anusad B KapOOHATHBIX MOPOJAAX, KOTOpasi MGKeT ObITL BhiAeNeHa Kak
caMocTosiTeNbHAs (O0Jiee HU3KOTEMIEpaTypHasi pyAras dopMauHs XaHHOro
cemeiictea (Bagak, Conosbescait). OZHOTHIIHAH MHHEpaJH3allHd, Pa3BHBa-
ouasncs BHe CBA3M CO CKAPHOBLIMHE DyJAaMu, HaunpuMmep npapobepermbs
p. Iexkem (Kyxyacail), oTHochaTest K [NaHHOMY CeMeHCTBY YCJOBHO, TO Ke
MOJKHO CKA3aTh O CEMEiCTBe IJIOXQ HM3Y4eHHOil BKparJeHHO-NPOXKHIKOBOI
KBAPIEBO-NOJMMEeTANNHUECKOH MHHEpPa/JH3alliy, YCTAHOBJEHHOH B TpaHO-
anopurax Yarkanbckoro 6aTonuTa CPpAaBHUTENbHO Heganeko ot Heiizatyraii-
CKOTO cKapHosoro noas (Mongoronas).

CkapHoBoO-noJuMeTanNHYgecKdas pyaHasas d¢opMamnug,
Hrpaiouias Hanbojiee BamKHyl0 POib, MOKeT GbITh MOApPAa3AeNeHa Ha ABe pas-
HOBHAHOCTH: COOCTBEHHO CKAapHOBO-TONHMETANIHYECKYIO H CKapHOBO-BHCMY-
TO-MeIHO-noauMeTannnueckylo. K neproit 3 Hmx, xapaktepuaylolleiics 6o-
Jlee MpOCTLIM COCTABOM H MeHee 3HAUHTeJNLHLIMH KOHLEHTPALHAMH METaJloB,
OTHOCATCA PYLOHPOSB/IEHHS ceBepHod dYactd Yarkanbckoro Oatoanta —
Haiizaryrail, Akilypanr; THOHYHble [peICTABHTE/NH BTOPOH Pa3HOBHIHO-
CTH — MecTopokaeHHa KommaHncaill u MuckaH.

B cocrare camux ckapHOB O0eHX Pa3HOBHIHOCTeH 10O CPpABHEHHIO C npe-
ABIAYIIHMHE QOPMALHIMH JaHHOr0 KOMIIeKca npeoGaafaioT MHPOKCEeHOBLIE
H rpapar-nHpoKceHoBble pa3HocTH. Bce pynOHOCHBIE CKapHbl Xapakrepusy-
I0TCHA TakzKe HHTEHCHBHBIM pa3BHTHeM Oojee NO3QHHX BOJHBIX CHJIHKATOB,
ocobenHo smutoTa. CKapHbL XKe NPOCTOro  CYUIeCTBEHHO TIPaHaTOBOrO CO-
cTapa, Kak NpaBHio, NPaKTHUCCKH Ge3pyaHbl (B pYAHBIX TOJAX, OTHOCHMDIX
K JlaHHOMY ceMelcTBY). [liis cKapHOBO-pyAHbix Tea Kouimancas ouenn xa-
pakTepen TakKe POJOHHT, XOTS OH U He 00pasyeT 3HAUHTENbLHBIX CKONJEHMIE.

HesnauurenbHoe opyieHeHHe HHOT/A PasBHBAeTCH TaKike B 3NHA03HTAX
(o adysuram) U CKApPHOMAAX NOAMMHEEPAibHOro cocrasa (Koummaucai).
ITH THOB PYA TOME MOTYT paccMarTpHBATbCH Kak Pa3HOBHAHOCTH JaHHOH
(popMalHH, He HMEILIHe CAMOCTOSTENbHOTO NPAKTHYECKOro 3HAYEHMS.

Cynbhumsas nonuMerasiHueckas MHHepalIysalHs B CKapHax accolu-
Hpyercs ¢ kBapuem u KajabuuroM. B Kowmmancae B. H. Anoasonos otHo-
CUT K 3TOH mapareHeTH4YeCKO#l accOlUMallM¥ TakixKe MO3JAHHH rpaHar («rpa-
HATH3ALHUS CKapHOB»).

Cyubpuaras MuHepanusauusg Haubonee oOHAbHAa U pasHooOpasHa B
pyZax CKapHOBO-BHCMYTO-MEAHO-NOJIHMETAMIHIECKOH Pa3HOBHAHOCTH 3TOMH
Qopmanun, rie gna HHorAa o6pasyer CKCIVIeHHSA CHIOWHLIX CYyIb(UH/I0B THIIA
«KOJYeZaHHBIX pyA». Ilomumo Cyab(HAOB, AJdsi 3THX PYHA XapakTepHbl Tax-
JK€ pas/iiyHLie CyJJab(OCONH.

OpyieHedHe B CKapHax pachnpejensieTcss HepaBHOMEepHO,

B pynax cofcTBeHHO CKapHOBO-NOJIMMETAJJIMYECKOH PA3HOBH/IHOCTH
cynbuanas MHHepajH3alusi HMeeT OOBYHO OTHOCHTeNbHO OejiHLII BKpar-
JenHbll Xapakrep. OTMeuaeMoe B HHX HHOT[A JOBOJIBHO 3HAYMTEJbHOE CO-
Aep:anue Marseruta u rematura (Halisatyraii) cGauxkaer ux ¢ pynamu
OGHCAHHOIO BBIlIe MEeJIHO-#Ke/e30pyAHOr0 IeHeTHYECKOro psiaa.

[lpoasnenuas KBapHeBO-0apHT-OMEKAOPYLHO-Me HO-I0J H-
MeTaaJuuyecKoll ¢opMalliun B KapOoHaTHLIX NCPOJAX, YacTo Tec-
HO CBfI3aHHBIE CO CKapPHOBO-BHCMYTO-MeNHO-NOJHMETANNHYECKHMH pPyIaMH,
XapaKkTepu3yloTcs BO3pAaCTAHHEM OTHOCHTE/NBLHOH POMM XaJbKONHpHTA H
Oneknoit pyabl, 06blyHO nMpeo6JialalouX HaA TaJeHHTOM B cdaleputoMm.
Huorpa orMeuaercst [10BOILHO BbICOKOe cojep:anue Bucmyra (Kykyscaii).
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Jlas1 TeOXMMHH pPy[A JaHHOTO CeMeHCTBa XapakTePHO NPHMEPHO paBHOe
COOTHOIIEHHe CBHHIA M NIHMHKA. Meab, BHCMYT, OTYACTH MBIMbAK H 0JI0BO
00pa3yloT TNOBLIIIEHHBEIE KOHIEHTPALHH TOJNLKO B PyHAax OAHOH H3 pa3HO-
BHJHOCTEH CKAPHOBLIX (popMaIiil; HHOrga B HUX OTMedaercs TakiKe [0BOJb-
HO BBICOKAsli KOHUeHTpauus cepefpa (BHIOTH Lo 0OpasoBaHHs €ro caMo-
CTOATENLHEIX MHHEPAJOB) U 3aMeTHas npHMech 3o0s0Ta (Muckan).

ITocnepoBatensHOCTL pyAooGpa3oBaHus Jydule BCEro HayueHa JIJ4
Kommaucas B. H. Anomnonoesim (puc. 22). OH oTMeuaer, YTO OCHOBHas
Macca cyJab(HIHO-NMOJUMETANINYeCKO MHHepaJH3aluuu BBHJeaseTcs B
CKapHax B acCOLHAllHH ¢ KBaplieM, KaJbIHTOM MW COMPOBOXKAAETCH «rpaHa-
TH3auueii» ckapHoB. PakTHUECKH NMOUTH aHAJOTHYHAA MO COCTaBy mapare-
HeTHYecKasl accolMalud, HC 3HAYMTEJbHO MeHee HHTEHCHBHO NPOsIBJeHHAad,
MOBTOPSAETCH, N0 ero MaHHBIM, B CBSI3W CO CJefyIOUled cTajHedl MHHepa-
ausanuu. Pynoo6pasoBanue 3aBepmiaercs KBaplieBO-KapGOHATHO-XJIOPHTO-
reMaTHTOBOM accouuanueil ¢ nuputoM. Bo3MoxkHO, 3Ta cxeMa HOCHT He-
CKOJBKO 00001IeHHBIH XapaKTep.

B Haiisaryrae M. Il. 3apeBuu orMeuaer acconuaunuio chanepura u
XanpKonupura I redepauus ¢ KBaplueM, a raneHnTa ¥ GoJee MO3jHEro xajb-
KOIHPHTA — € KaJabIHTOM.

Accommnanus cynabduaos u cynstboconefi ¢ Gaputom B KapOOHATHBIX
nopojpax, BEPOSATHO, CBA3aHA C 3aKJOUHTeNnbHOH HauGo/ee HH3KOTeMIepa-
TYpHOH CcTajHell MHHepaaoo6pa3oBaHHS.

B ¢opMupoBaHHH MeCTOpPOKIAEHHH paccMaTpHBAaeMOro pyIHOro ceMefi-
crtBa Hapbomee BaiKHYIO POJb Hrpaer TaKxkKe Marmatuueckui (paxrop. Oco-
GenHo 6.1aronpHATHO HaJlHYHEe NOPGHPOBLIX NaeK B 30HE KOHTAKTa IpaHo-
JIMOPHT-4/1aMeJJIHTOBEIX MACCHBOB € H3BECTHAKAMH.

Buelamomue nopojbl MpeacTaBAeHE IVIABHEIM 00pa3oM XHMHYECKH OT«
HOCHTE/JLHO YHCTBIMM HM3BECTHSKAMH (HHOTZ2a KDPEeMHHCTBIMH) TYpPHeE{CKOro
BO3pacrTa.

CxapHOBO-NOAAMeTANIHUECKHe PYAR PACCMOTPRHHOTO ceMeficTBa npen-
CTaBJSAIOT HECOMHEHHbIH NpakTHYeCKHil MHTepec, 0COOeHHO Te, KOTOphie OT-
HOCATCS K BHCMYTO-MEIHO-MOJHMETaJTHIecKoil pas3nosuinocTH. Hekoropoie
cnaGo H3yueHHLIe MECTODOXKIEHHSI 3TOr0 THMNA 3acJyZKMBAlOT DeBH3HM Ha
BHCMYT, OJIOBO, cepelpo M 30/I0TO U NMepeoLeHKH ¢ YYeTOM BCEero KOMMaeKca
3THX MeTaJJOB.

Husxoremnepartypuas accouunauus cyabgumos H Ojeknelx pya ¢ Ga-
pHTOM B KapGoOHATHLIX MOPOAAX MOMKET CAYHKHTh HHAHKATOPOM CKPBITHIX Ha
rayGuHe MEepCrneKTHBHBIX CKAPHOBHIX Py 3TOro cemeficTaa.

Moau6aeH-soabdpamM-BHCMYTO-MBIIbAKOBO-30J10TOPYAHO -
noaumeraiaanueckoe cemeicrso Mo-[W-Bi]-As-Au-[Sn]-Pb-Zn-Ag (Sb, Hg)

K stomy ca10:KHOMY MHOTOKOMIIOHEHTHOMY PYAHOMY ceMeiCcTBYy OTHe-
censt dopmanuu, obfpasyioiye GOAbIIYIO YacTh PYyZONpPOABACHHi, BKAOUA-
€MBIX B CpPeJIHEerepUUHCKHII PYAHLIH KOMILIEKC H [PEeACTABAAIOUIHX 3HAUH-
TeJBbHbl MPaKTHYeCKHH HHTepec.

PaznooGpasnrie M MHOTOYHMCJAEHHBIE PYAONPOsBAeHHS (GOpMalui naH-
Horo ceMmeiictBa rpynnupyiotcas B Cepepo-UaTkanbcKoil MeTaJ0reHHUeCcKOH
obanactn (Vixnau-Canpasnamckas n Bepxmecanpanauickas 3onbl, ‘asara-
Bpuumynannckuii ysen). C 3Toit MHHepaausauueii B TeOXHMHYECKOM OTHO-
INEHHH CXOAHBI TakkKe MHorue pyamsie (opmanuu Tepek-Kaccanckoi pya-
Ho#l 3oubl B lOkHo-Hatkanabckoi oGmactu. OnHako, yuuThlBasi psig 0GCTOS-
TeJIbCTB, MBI HE COY/JIH BO3MOKHLIM BK/IIOYHTb GOJbINYIO HX 4YacTb B JaH-
HOe CeMeHCTBO, a BBIIEJHJIH B CaMOCTOsITe/IbHOe Py/AHOe ceMeHCTBO Heomnpe-
JleJIeHHOTO BO3pacTa.
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HauGonee HanekHele KPUTEPHH CBS3M CpYIEeHEeHHs JaHHOTO CeMeHcTRa
€O CpeLHErepUHHCKHMH TPAHHTOHAAMH [OBLILIEHHOH OCHOBHOCTH YCTAHOR-
nexbl B Yapata-BpuumyanunckoM pyasom yane, riae Goaee BBICOKOTEMIIepa-
TYpPHBIE Py/JHble POPMAUHH TECHO aCCOLMUPYIOTCH ¢ HeGObIIHM HHTPY3HBOM
nophupoBLIX Nopoj TPaHHT-TPaHOLHOPHTOBOTO COCTABA, KOTOPBIH GOIbIINH-
CTBO HCC/IeNOBATe/eH OTHOCAT K CATE/NJIHTOBOI (Dallid 3THX TPAHHTOMICS.
3nech xKe OTMeueHbl (haKThi [epPeceueHHs PYAHBIX Tea 5THX (BopMalHil oc-
HOBHBIMH 1aHKaMH, KOTOpbie MPEANoJOKHTENbHO PAcCMaTPHBAIOTCH — Kak

,i[(aﬁxn B)TOle‘O 3Tana 3TOrO JKe HHTPY3HBHOro KoMmmiekca  (Kennuuax,
yabMa).

cay

HUEe Yemapo
5 M-wue Yabama

§

M-tue Morodescroe
M-HUE Bpuymyna
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2 B3 (F A0 5015 26 [(Z7 7738 (=1«

Puc. 23. leonornueckuii paspes uepes Yapata-Bpuumyaanuckuii py it yaea:

I—necuannku, KBAPUHUTBH M aPrUJJAHTOBEIE CAAHUL, 2—NeCYAHUKH M KBAPUNTHL HQ—-;?.; 3 —wuspecT=

HAKKH U toaoMutel [I;—Cy;  4—rpanutonan C;—Cyi d—nopduposble Naikn rPpaHuTon08 Cy—Cyl
O—1aHKH OCHOBHLIX NMOPOM; 7—paspoiBHbIE HADYIIEHHS; §—KBAPIEBO-PYAHLIE HHAbB H NPOMKIIKH,
9-—~METACOMATHIECKHE PYIHDIE |3a1CIKH.

Opynenenue Gosiee HU3KOTEMIEPATyPHLIX PYAHBIX (QOpMauuil OTJHUE-
eTcsl J0BOJIBHO YeTKOH rOpH30HTAJbHON 30HA/JILHOCTBIO 1O OTHOLIEHHIO K Ha-
BATHHCKOMY HHTPV3HBY, HECKOJbKO OCJOXCHEHHOH BJ/IHSIHHEM CTIPYKTYpPHOTO
H JIUTOJOTHYECKOTO (haKTOPOB.

O6utass cxema 3oHasJbHOCTH, HaMeueHHas eme A. E. ®epcmanom
M. M. Erdpumenko (1931—1932 rr.), xapakrepHayercsl KOHIEHTpalHell BOJIb-
¢paM-MonuOIEHOBEIX PYA B aMHKaJbHOM YacTH MHTPY3HBHOrO MaccHBa,
BOJIb)PAMOBBEIX — B 30He Oamikaiillero KOoHTakra, a B Gosiee ylaJeHHbLIX 30-
Hax MOoCJAeLOBATENbHO KOHLUEHTPHPYIOTCH BHCMYT, MBILILSIK, MOJHMETaJJbl C
onosoM! (puc. 23).

ITogoGHaa TecHas CBSI3b pasJHUYHBIX (opMaluil, HaJHuHe IIOCTENeH-
HEIX Nepexoj0B Mex1y HMUMHU HOOLIHX «CKBO3HLIX» siaemeHtoB (Bi, Pb, Za,
otyacti W, Sb), a Taxxe Apyrie reoxHMHuecKie oCOOEHHOCTH CBUIETENbCT-
BYIOT 00 MX POJACTBe U IPHHAJIEKHOCTH K €IHHOMY PYIHOMY CeMeHCTBY, KO-
TOpOe B A4HHOM CJaydae MoxeT OHTb BhlpaxkeHno ¢opmynoit Mo-W-Bi-As-
-[Sn]-Pb-Zn-Ag (Sh-Au).

I OnossigHan MHHEPAaJMH3alHA, BO3MOXKHO, He CBf3aHa C JAdHHBIM ceMeficTBOM.
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Cxonnas kaptuHa HaGmomaetcs B MxnHau-Canpanauickoii pyjiioi sone,
Tle pa3BHBAeTCAd DA aHANOTHYHBIX PYAHBIX (opManmil. 3/ecb MOMXKHO
NpOCAeIUTL TOPH30HTAAbHYI0 30HAJBHOCTH OpYJ/IeHEHHs I10 OTHOLIEHHIO K
BocTouHOH uwacTH MxHauckoro 6aTonHTa, B KpaeBhIX YacTsX KOTOPOTO H B
POTOBHKAX KPOBJH Pa3BHBAeTCA OTHOCHTENLHO BLICOKOTeMIepaTypHasi Mo-
aubaeHoRass MHHepaJau3alnusa, a Ha Gojee 3HAUHTENLHOM yAAaleHHH B OOKO-
BhIX MOPOJAX — MBIIbAKOBO-30J0TOPYAHO-IOAHMETANIHYECKAS U, HaKOHeI,
HH3KOTeMIepaTypHas 6apHTOBO-NOJHMETAIIHYECKas.

B ormuune or Yapara-BpHuMyanHHCKOro pyaHOro yanaa 3jech He OT-
MeyaloTcs py/Hble GOpMAlHH CO 3HAUHTENLHOI KOHIEHTpauHeii BoJib(pa-
Ma, BHCMYTa K QJOBa, XOTA B BHAe NpHMecel 3TH KOMIOHEHTHI MPHCYTCTRY-
101 noctosHHo. C Apyrofi CTOPOHBLI, yBeJHUHBAETCA COJepxKaHHe 30J0Ta,
Hepeako NOCTHIralculee KOHJAHIMOHHBIX 3HAYEHHH, OTYACTH TaK:iKe CYpPbMHL,

Peltenyie BONpoca o CBA3M OPYAEHEHHs ¢ OMpedeJeHHOH HHTPY3HBHOI
dopMauteii Ha JAHHOM yUacTKe OCHOMKHACTCS TeTporpaduueckoil HeoJHO-
poamocTbio BocTOYHOH uacTi Mxmauckoro GaToauTa, paccMaTpHBaeMOro
recaoraMy Kak MHorodassblili MaccHB. BronHe BepoATHO, UTO HEKOTOpas
cnelMuKa OpyNeHeHHs B 3TOH 3oHe o0ycioB/eHa OcOOEHHOCTSIMH COCTABA
TPOAYKTHBHOH MarMbl (H BMellaiouiux nopoa). Jlns rpaHATOHIOB 3T0i 30-
HEl, B OTJIHYHE OT APYTHX, XapaKkTepPHO NPHCYTCTBHE B NErMaTHTOBLIX OTILEI-
JleHHAx H HauOGosee KHCJBIX Nopofax MxHauckoro MHTpy3HBa TypMaJjiuHa,
Bo06lIe-TO He cBoificTBeHHOTO TrpaHHTOHAaM CeBepo-YaTKaabCKOH MOA30HEL
Xapakreped TypMaJMH H AJS JPEBHHX MHKPOKJIMHOBBIX rpanutos Dewi-
TOPCKOTO MacclBa, PACIONATaloIIerocst B 3TOH e 30He.

3xeck oTMeuaercd TaK:e pasjleNeHHe 3TanoB pyaoobpasoBaHHd BHYT-
PHPYAHEMHA HaiiKaMHu Mop(pHPOBEIX mopoi «BToporo srana» (B. M. Ilerpos,
1960 v.).

Jans pynsoft MuHepaausamuu BepxHecaujanaiuckoil pyaHoii 30HBI, KO-
TOpasi OYeHb CXCAHA ¢ NPeAbIAyllei, XapakTepPHO BLIABJEHHE 3HAUWTEILHBIX
KOHUEHTpaUnil BoJb(paMa M COOTBETCTBEHHO BO3pACTAHHE POJH BHCMYTA
(r Gonee BblcOKOTEMOepaTypHOH (hOpMalHH) — C OAHON CTOPOHBI H CYpPb-
Mbl H PTYTH B BH/le CaMOCTOATeAbHBIX MHHepasoB — ¢ apyroi. Cnaboe pas-
BHTHE MOJHMeTaJJAHYecKoro opyieHenis oObsAcHAeTCs Pe3KHM npeobaana-
HHEM 3J&Ch BMEILAMUIHX TMOPOA aJlOMOCHJIMKATHOTO COCTABa.,

[eoxumuueckuil mpoduab pyasoro cemeiictsa B Mxuau-Cannanaur-
ckoii H Bepxnecanpanamckoil pyIHBIX 30HAX MoKeT GBITh, TAKHM 00pasoM,
BuipaxeHn ¢opmynoit — Mo-[W]-As-Au-Pb-Zn-Ag (Bi, Sn, F, Sb, Hg), xo-
TOpas oTAHYaeTcs OT npeawayiiel (aaa Yasara-Bpuumyanwnckoro yaaa)
TOMBKO B KOJMHUYECTBEHHOM OTHOIIeHMH. OaHaKo BO3MOMKHO, YTO KOHIIEHTpa-
Mg HEKOTOPHIX M3 3THX KoMmmoHeHToBR (W, Bi, Sn), ormeuaemas B pynax
eluHCTBeHHOro TOSMMBIILICKOrO MeCTOPOXK/AEHH:A, OTHOCHTCH K «4yXKJ0H»
(coBMelleHHOl) acconHauuu (B HHX TakXKe nosBiagerca ¢Top, He Xapak-
TEPHBIH MJIsT TaHHOI'O CEMEeNCTBa). §

B cBa3u ¢ pasnoobpa3ueM HHTPY3HBHLIX NOPOJ, B TOM UHCJE MHOTO-
YHCJEHHBIX MOP(HPOBKIX faek, HCTOUHHK MHHEpaJsH3alMH 3Iech TaKmkKe He-
ACEH.

O npuHaanexkHocTH pyaHbX dopmanuii  Yapara-DpHUMYJIIHHCKOrO
yana, Uxuau-Canpanamckoii 1 BepxHecannanamckoil pyZHBIX 30H K OJIHO-
MY PYIHOMY KOMILIEKCY CBHAETEJILCTBYET TaKMKe NPHYPOUEHHOCTb HX K eH-
HO#t KpYIHOH cTpyKType — ITckeMcKoil aHTHKIHHAJH.

W3 muorouucieHHBIX pyAHEX (popMmauuii Tepex-KaccaHckoil 30HB He
BLI3LIEAET COMHEHHA NPHHALMEKHOCTb K AAHHOMY CeMEHCTBY JIMIIL OTMeua-
€MOro B eJIHHHYHBIX CJyuyasx MOonu0AeH0-Boab(pPar0-30/10TO-MblLILAKOBOTO
OpPYIdeHEHHS B CKapHax, NMPUYPOUYEHHOTO K KOHTAKTy cpeade-BepxHekapoo-
HOBEIX rpaHoauopuro (Miurambepnsr),
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B coctace gaHHOro pyAHoro ceMelcTBa, B OTJHUHE OT BCeX Mpelblay-
uHx, npecOnagaior (GopMauuy coOCTBEHHO THAPOTepPMasbHOTO Tula, a
CKaPHOBBIE PA3BUTH HEe3HAUHTEJNbHO.

Haubonee soiCOKOTEMNepaTypHOil CJelyeT CUMTaTh, IO-BHIHMOMY,
aKeccOpHO-pelKOMeTanbHylo (MONHMOZEHHUTOBYIO) PYA-
Hyio HOpMauwi B FPAHHTOHAAX H MX JKH/IbHBIX OTILENCHHAX <«Iep-
BOTO 3Tana», KOTOpas He Npe[cTaB/seT MP2XTHUECKOTO HHTepeca, HO CBM-
JEeTeNbCTBYEeT O NOTEHUHAJBHOH DYLOHOCHOCTH 3THX TDAHHUTOMIOB H SBJS-
eTcs Kak Obl HAuaJOM KPYIHOrO reHeTHYeCKOro psfa pPyAHBIX (dopMaLuil.
Yame Bcero nposdB/eHds jpanHoit Gopmanuu otmeuaircs B nopopax Mx-
Hauckoro 6ato/aTa, s KOTOpPHIX ocoGeHHO XapaKTepeH MoOJHG/1eHHT, KOH-
LEHTpHpYIOMKiics B amHTaX, MHJIbHBIX TpaHuTax, HHorna mermartutax. C
3TOi (popMaumeil TeCHO CBA3aHa KBapLeBO-MONUOMeHHTOBAS (MPOMKHIKOBAR,
peike KuJsbHAN), TaKKe He oOpasylollas KPYIHEIX KOHUEHTpallki, XOTH Bbl-
JdesieHnsi MONOIeHNTA B €e PYJIONPOABJIEHUAX HePeAKO NpejcTaBieHbl OueHb
KPYMHBIMH WetnyiixaMy. XapakTepHo OTHOCHTEIbHO HH3KOe CojepiaHue pe-
HUs B MouMGaenutax (n-10-3. 10—19%).

CaMocTesATenbHbIEe PYAONpPOsSIBIeHHS (OPMALHH  OTMEHaloTCd Peako.
3HauuTeJbHO Yalle TOT THN Py NPHCYTCTBYeT Kak NMepBad reHepanus Mo-
I161eHOBOTO OpY/IEHeHHs B CAOMKHBIX PYAHBIX (GopManHaX, COMpOBOFKIAIO-
WHXCS HHTEHCHBHLIM HajoxeHueM OGosiee MNO3JHEH HH3KOTEMIepaTypHOIil
MHHepaaH3aHH.

CaMocTOATe/IBHOCT KBAapU-MOJNUGACHHUT-BONBPPAMHUTOBOI
(Kunbroi) GopmMauuu, NpeAcTABieHHOd ¢AMHCTBEHHLIM MECTOPOZKIC-
HueM Tos/iMbil, BbI3LIBAET COMHeHHs. Bro/sHe BO3MOMKHO, UTO 3TO IHPOCTO
pasHOBHAHOCTL NpeibiAyLIell, 3 pyAax KOTOPOil Bcerja HMeeTcs NpHMeCh
BOJib(hpamMa, HO B HesACHOH MHHepaJorudeckod gopme.

Ouenb pacnpocrpaHeHa BKpamieHHas ¢ OpManuga 30J0TOHOC-
HbIX NHDPPOTHH-MTHPHTH3HPOBAHHHX POTORWKOB H KBap-
ILHTOB, OOLIYHO NPHYPOUCHHAs K IK30KOHTAKTY MHTPY3HBHHIX MACCHBOB,
ccoGenno B Mxnau-Cannanamckoin 1 Bepxnecanmanaumwckoil pyJaHHEX 30HaX,
rie y4acTKH HMMOPErHHPOBAHHBIX CYJAb(HIaMH NecuyaHo-apTH/JIMTOBHIX I0-
PO/ HHXKHETO NaJeo30s B oceBoit yacTH IlckeMckoii aHTHRIHHAIN 0GpasyioT
MOJIOCH M NATHA NJOMIAAbI0 B HECKOJbLKO AECATKOR KBAJAPAaTHLIX KHJIOMETPOB
(BepxoBbs Gacceiinos pex Koxcy, Kapakopym, Aunkram u ap.). Takue 30-
HBl MHHEpaJdn3allHH, XOpOoLIO mpociexKHBaeMble 6Jarogaps HHTEHCHBHOMY
OKMCJIeHHio cysnb(HA0B, He Bcerfa 00OHAPYKHBAIOT BHAHMYIO CBA3bL C KpyIl-
HbLIMM HHTPy3uBaMH, OJHAaKO B TeX ciydasX, KOrJa OHH CONMPOBOMKIAIOTCH
MHOTOUHC/ACHHBIMH RaiikaMd nop¢upoB H nopgupuros (Aunkram, Tosn-
MBIII), MOKHO TIpeAnoJiarath Herny6oKoe 3ajeranie 10 HUIMH KPOBJIH TaKHX
HHTPY3HBOB.

[Ipu neranbHOM MHKPOCKOMHYECKOM M3YUEHHH B CYJIbGOHIH3HPOBAHHLIX
nopojiax 4acTo yCTaHaB/JAMBAIOTCH [hPOKCEH, rpaHaT, BOJMJIACTOHHT, aM(u-
60J1, a TakKe HOBOOOPA30BAaHMS KBapuUa, PasJHUHLIX CJIOA, HHOTAA Kap-
60HATOB, NMPUYEM HHTEHCHBHOC1h UPYACHEHHS BO3DACTAeT HMEHHO B TaKHX
Haubosee MHHEDPATH30BAHHBIX Y4ACTKAX

Bnosne BeposiTHO, 4TO 4acTh CyMbpMAoB, ocobenno nupHT (Hauboaee
pacnpocTpaHeHHbIH cyabhHi, o6HapyXHBAKOMNi H30HpaTENbHYI0 KOHIEHT-
panuio B HEKOTOPLIX NPOCAOsX M TOPH3OHTAX), HMEEeT CHHIeHeTHYHOe Mpo-
Hexomxaenue. IloMuMo mHpHTA, OUeHb XdPaKTepPHBIM MHHEPAJOM  AaHHOH
dopmauuyu siBnfSeTcs NMHPPOTHH, HepelKo TakiKe OOPasVIOLIMH 3HAUMTE b-
gbie ckomtenus. Hekoroprie asropsl (T. M. Boponnu 1 1p.) nomycKaloT U CHH-
reHeTHYHO-JHareHeTHYeCKOe MPOMCXOXKIeHHe [0 KpalHeldl Mepe uacTH 30J10-
Ta (H MBILIBSIKA?).
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B HekoTOpHIX cayuasx B 30HaX cyabGUAH3ANHH PA3BHBAIOTCA KBaplle-
8ble TPOKHJKH C WIEeJHTOM, BHCMYTHHOM, MOJHOAEHHTOM H JIDYTHMH MH-
HepanaMu, 4TO CBA3aHO, NMO-BHAHMOMY, C COBMelleHHeM B JaHHOM cJjydae
HECKOJNBKHX POLCTBEHHHIX (hopMauuii mpocToro cocrasa. Jlis — reoXHMHH
AaHHO# (opMmaliui XapakTepHa MOCTOSIHHAsSI acCOUMAalisl MBILIbKA, 30/0Ta
H NOJHMETaJIoB, IPHMeCh BHCMyTa i cypbMbl. [TupuTam cBORCTBEHMHbI NPH-
MepHO paBHble cojepiKaHus HuKeas H KoGanbra. CepeGpom ouu oveHb Oel-
Hbl. BbisiBleHHBle copep:KaHWs 30J0Ta B pyjax HeOoJbllue.

Bosee 3HaunTesbHble KOHUEHTPAIMH 30JI0TA OTMedalOTCd B NpOfABIeE-
HHAX 30JIOTOPYAHOH KBAapHLEeBO-CEPHIUTO-CYAbPHIAHOMN
(apceHONMUpPHT-NOAKHMeTananuYecKo#) dGopmaunu ocobeu-
#0 xapagtepublx aas Mxuau-Canpanamickoll pyAHON NOX30HbL )

BuyTpu 310l pyaHoll ¢opMauuu ¢ MHOTOCTa/MHHON MHHEpPaNbLHOH ac-
colnHamHeil MOAHO BLIAEAHTL HECKOJIbKO PasHOBHAHOCTEH, KOTOpLIE MO MOp-
$OJOrHH PYAHBIX TeJ OTHOCATCH K JKMJIBHOH HAM BKpPallJeHHO-TIPOKHIKOBOM
cyOthopManuam.

OGImHMH OTIMYMTE]BHBIMH  Oco0eHHOCTAMM  (OpMalHM  ABJSAIOTCA:
1) cpennereMiepaTypHBIl THI OKOJOPYAHBIX H3MeHeHHH (OKBapleBaHue,
CEepPHILHTH3AIHS, XJOPHTH3AUMS U T. 1.), KaK MpaBHa0, He 0COOEHHO HHTEH-
CHBHBIX; 2) NOCTOSHHOE [PUCYTCTBHE XapaKTepHLIX CY/Jb(HI0B: M3 PAHHHX
rapareHeTHYECKHX accolldanuii— apceHonupHTa, OTYACTH [HPPOTHHA, U3
Gosee MO3IHHX — raJjieHuTa, cdasepura U PasiaHyHbIX cyabgocoseii. Xaib-
KONHPHUT MaJo XapakTepeH IJst 3THX Pyl

Jra MuHepaau3alus PA3BUBaeTCs B Pa3/JHUHBIX LOPOAax aJlOMOCH/IH-
KaTHOTO COCTd4Ra (0CAT0YHO-METAMOP(HUYECKHX H H3BepiKeHHBIX), MpHueM
B NCJ2BJSIOILEH Macce KOHLEGHTPHPYeTcss B HUMKHena/eosofickux obpaso-
BaHHAX.

Muorna Gauzkas no cocraBy MHHepasausaius HabaiofaeTca B MpocJo-
AX KapOOHATHLIX (AOJOMMTOBBIX) [OPOJL HMKHEro naneo3oss m obpasyer
KBapleBo-KapboHnaTHo-cyabpuAHO-30M0TOPYAHYI0 (opmannio  (Kokey-ba-
1K), B pyaax KOTOpoil pe3ko BO3pacTraeT cojeprKaHue CBHHIA, cepefpa H
IHHKa (OObIUHO BechbMa He3HAUMTeNbHOE), d OKOJOpPY/AHble H3MEeHEeHHs Bbl-
pazieHbl TOJbKO KapOoHaTH3alHeH (aHKePHTH3AlMA, KaJblHMTH3AUHSA).

B kBapueBo-cyabGHAHBIX KHIAX U NPOwHAKaAX HaBaTHHCKOro pYAHOTO
nons (Kenuuuak, 3axtraHcall w Jp.), KaK W B ONMHCAHHLIX BLILIE 30J0TO-
HOCHBIX NMHPHTH3HPOBAHHBIX KBApPLUHTAaX M POTOBHKAX, YACTO IPHCYTCTBYIOT
B o0lleM HexapaKTepHble AJas AaHHOH dopMalHyu LIeeJUT, MOJHOIEHHT H
BUCMYTHH, YTO [aeT OCHOBaHHE OTHECTH MX K KBapuUeBo-cyab(HIHO-PeIKO-
MeTaJbHOH (leeuT-MOJHOAeHHTORBOH) pasHocTH. OfHAKO BO3MOIKHO, UTO
3TO pelKOMeTaJdbHOe Opy/leHeHHe NPHYPOUEHO K CAMOCTOATENbLHBIM IKH-
JlaM, KOTopble cOMHAEeHBl JHIIb NPOCTPaHCTBEHHO.

B pyvnonposeienusx Hxuau-Canganamckoili u Bepxunecangamnauickof
PYAHBIX 30H Y4CTO YBEJHUHBAETCA COJEPKAaHHe CYDPbMbI, IpHYEeM 3a cuer
He TOoJbKO pa3noobpasublx cyiabdocoself, HO HHOrda Takie aHTHMOHHTA
(Hantamitam); M3peaka oTMedaeTcss npucyTcTBie Kunosapu (Kokey-
bBawn).

Son0T0 B pyrax ZaHHOH (opMauHH B OCHOBHOI Macce BBIAETAETCH B
accouMalMd ¢ cyabpuJaMd paHHUX CTa/JHHd — apCeHONHPHTOM, THPHTOM.
unoraa nuppotuHoM. OnHako ycTaHaB/IHBaeMmMas B HEKOTOPBIX cay4asx
(Kokcy-bawn) npsimast 3aBHCHMOCTE MEKAY COAEPXKaHHEM 30/10Ta H MOJH-
METaJ/JI0B CBHAETEJLCTBYET O CBA3H YacTH 30/10Ta M ¢ Oosee MO3JHHMH ma-
pareHeTHYECKHMH acconHalHaAMH.

HanGonee 3HauuTeNbHbie KOHIEHTPAlMH BOosab(ppaMa U MoaubieHa Ha-
GaofaloTest B pyax KBapPUEBO-CEPHUHT-EENHT-BOJAb(MPaMHuT-
MONHMOAEeHHTORBOH ¢GopMalUHHU, K KOTOPOH, KaK NMpaBHJO, NMpHHAM-
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JeXaTr KpynHellne pelKOMeTaNbHbie MECTOPOK/EeHHS B pPasjHUHbLIX PeNKO-
MeTaJIbHBIX [IPOBHHLHSAX.

B cocrage 3TOl caomHOH QopMallH TakKe HAMeUAlOTCs Da3sHOBHIHO-
CTH, OTJMYAloulHecss TaBHBIM 00pa30M pas3JiHYHBIM COOTHOUIEHHeM BOJIb-
¢dpamMa u MoaubaeHa, a 10 MOPHOIOTHH — KUJbHblE H LITOKBePKOBbIC Cy6-
(opMalHH.

CaMmblit kKpynHblil 06bekT — YaBaTHHCKOE MeCcTOpOKAeHHe (ITOKBEPK)—
XapaKTepH3yercs B LeJ0M NPHMEPHO PABHBIM COOTHOIIEHHEM 3STHX KOMMO-
HEHTOB, OJHAKO B €ro mepH(epHuecKHX 4acTdX, B 30He IH/IOKOHTAKTd, CO-
IJ1a2CHO OTMEUeHHOiH Bhlllle CXeMe 30HAAbHOCTH, BO3pacTdeT OTHOCHTR/IhHAR
POJb LeeanTa.

B HMxnau-Cangananickoit u BepxHecaHganauickoil 3oHax pynonposipie-
HHs JanHoil ¢dopmaunn (BepxHenxuauckoe, CpeaHecanjaJsialllckoe) OTHO-
cATCA K ee  KBapleBo-CePHUHT-MOJHOIeHHTOBOH PAa3HOBHUAHOCTH, OeiHOIN
posbppamom. K Hell ke, NG-BUAHMOMY, NMPHHAMLIEKHUT oueHb Menkoe Kym-
OebCKOE DYNLOLPOABIEHHE, DPACIONOKEeHHOe HA  3anaJHOM  MPOAOJIKEHHH
KaccaHckoll TeKTOHHUECKOH 30Hbl,

Paccmatpusaemas dbopMauus odeHb CXOAHA ¢ NpeabiLviiedl (KapLeso-
CepHUHTO-CyAb(MH/IHO-30/I0TOPYAHON) MO XapakTepy yCTOiuMBOI — MHlle-
panbHOH accolMallMM, TeCHO ¢ Hefl accoluupyeTcs (MpeHMMVILeCcTBEHHO B
FPAHUTOM/IHBIX TTOpOJax) M OBIBaer cBA3aHA NoCTeNeHHBIMI nepexogaMu. On-
HAKO 3HAUYUTe/iblibie KOHIEeHTpaluu Bodb(hpama u Moaubjiena, He Xapawrep-
Hble J/I5 30/I0TOPYALIX (DOpMaLHil, ONPeIensioT ee CaMOCTOATENbHOCTD.

Pynam panHoll Qopmauuu uyacto cpoiicTBenia 00JblIas TeaecKomnu-
POBaHHOCTb, LUMPOKHI JIHANIA30H PYAHOTO [polecca — HadkHas ot aM(Qubo-
Joi, 6HotuTa, aabbHTa, BOMb(paMHTa U KOHUAS Pa3HooOpasHBIMH Cyabdo-
CONAMH, HHOTJa JaKe aHTHMOHHTOM M KHHOBapblo (HaBaTa) B accolHailiy
C pas’iHuYHbIMH KapOOHATAMH.

OcHoBHOe 3HaYeHHe, KAk M AJs Npeablayileil (opMalliii, wMeer cpen-
HeTeMilepaTypHasl MilHepaJ/bHas acCOUMAlllsi: KBAPL, CEPHLUT, NJOPHT, ai-
KepHT M pas/uuHble cyab®uasl. CpelH MocaeHEX, B OTJHYHE OT [peablay-
ueii hopManuu, XanbKOMHPUT o0biuHO OoJsiee pacnpocTpaHeH, 4YeM apCeHo-
RUPUT, XOTSl W He 00pa3yeT CYU[eCTBEHHBIX KOHLEHTpAaUHil. 3HAUHTEJLHO
MEHbIIYIO pojib HrpatoT H noauMertadsabl. CoxpaHsioT cBoe [epBocTeleHHne
3HaueHHe NHPUT M OTYACTH [MHPPOTHH.

Baxuylo ponb B paszMelleHuu pynonpoasienuii ofeux dopmauui ur-
paloT 30HB MeJKOH TPellMHOBATOCTH, MHOTAA IpynnupyollHecs B OoJgee
KpymnHble 30HbI ICBbilieHHoi TpemwunHoBatoct  (Mxnau-Kapaxopymckas).
Onnako pyiabl KBapl-CephlMT-LUIEENHT-MOJiMOIeHHTORON (opmaluu  Gonee
TECHO CBSI3aHbl C MHTPY3HUBHBIMH MACCHBAMH M pasMellaloTcs B HX amnH-
KaJbHBEIX BBICTYTNAX HJIH KBAPUHUTAX W POTOBUKAX 30HH OAWKallllero sK30-
KOHTAKTa.

K BhieonucanueiM GopMallHaM 110 YCJAOBHAM pyaoo0pasoBanid OYeHb
6aM3Ka TpyIna CBOeoOpa3HbIX MBIMIbAKOBO-BHCMYTOBLIX (GOpMa-
uu#H, obocobasgiomuxcs B UaBata-DpuuMynnuHcKoM pyLiHOM Yy3oe.

HauGosee uHTepecuble npeactaputenn dopMauuii pasBHBAlOTCH LPEH-
MYILECTBEHHO B MEPeXO/HOM TOpH30HTEe — Ha KOHTAaKTe TePPHIeHHbIX H Kap-
GoHaTHBIX OTJIOXKeHHH BpuuMysuncKoro pyaHoro noas. 3jech, Mo J1aHHLIM
3. A, Jlyuun-BapKoBCKO#, HAMEUAIOTCH TPH THIA MBILILAKOBO-BHCMYTOBBIX
dopmauuii: 1) KHAbHAA KBAPUEBO-LIIEEAUT-BUCMYTHHOBAA, 2) KBApPLEBO-
CUJIMKATHO-KaPOOHATHO-IHPPOTHH-BUCMYTHHOBAA H 3) KeapieBo-kapooHar-
HO-BHCMYTHH-2PCEHONUPUTOBAA.

[lepBag dopmaimus, pasBuTasg HAa MECTOPOXJEHHH YcTapacail, odeiib
6aH3Ka K BLICOKOTEMIIEPATYPHLIM KBaplEBO-PELKOMETANbHbIM  MKHJIbilbIM.
dopMalKsM pacCMaTpPHBAEMOTO ceMelicTBa, 0 4eM CBHIETENLCTBYET NOCTO-
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SHHO MPHCYTCTBYIOUIMII B 3THX XKHAax meenur. B HaBaTuHCKOM PYIHOM mO-
Je B OJHHX H TexX XKe XWJIax HHOTJAa COBMECTHO HAXOASATCH BHCMYTHH H MO-
aubaennT. Bo3MOXKHO, 3TH MUJBl C/IeAyeT PaCCMaTpHUBaTh KaK PasHOBMAHO-
CTH e[HHOii KBaplEBO-PeIKOMETa bHO-CY Ib(GHAHON (MOAnOAeH-BOMb(pamo-
BO-BHCMYTOBO#) (opMalnH, nossaedHe KOTOPbIX 00yc/10B/IeHO THIOTEHHOH
30HAJBHOCTBIO.

[TocTosiHHaa MpEMech PasauuHbIX cysbdocoselil # KapOOHATOB B KHIAX
KBAPIEBO-1IIEeNHT-BHCMYTOBOH (OPMAIMH XapakKTepH3yeT ee KaK CIOKHYIO,
MHOTOCTaHHHYIO0.

JIBe ipyrie MbIIIbAKOBO-BHCMYTOBbLIEe GOpPMALHH fIpe1cTaB/ieHbl Meraco-
MaTHYECKHMH 3a/eKaMi B KapOOHATHBIX MOPOAAX H H3BECTKOBHCTLIX II€C-
YAHHKaX.

KBapieBo-cHIMKATHO-KAPOOHATHO-IIHPPOTHH-BUCMYTORAS (opmanua
SHAYHTEJNLHO DPACHPOCTPAHEHA B HHIKHHX YACTAX YCTa: acailcKkoro MecTo-
pOKIEeHHd, B NOPOJAaX MepPexofHOro ropH3oHTa Meway [ecyaHukamu H
ajseBpoJinTaMu (PpaHcKoro fpyca M H3BECTHAKAMH H [10JOMHTaMH (amei-
cKOro sipyca nepoiia. Popmanns takmke croxkHoro tuna, Hexortopele ouenb
Pa3BHTble CHJAHKATHL (TPeMOJIHT, (QJIOTOMUT H AP.) XapaKkTepH3yloT A0JCML-
TOBYIO cpeay, a WX OOUIME KOMNJeKc co3zraerT chelH(uueckie 1mopoiabl
ckapHonofobHoro o00/JHKa (TAK HasbiBaeMble <«yCTapacHThI»), Kolopbie B
HACTOsIlllee BpeMd DPAcCMaTPHBAIOTC KaK TraaBHBIf THN BHCMYTOBBIX pPy.1
B 3T0oM paiione. Ouenb XapakTepHbl 00HAHe NUPPOTHHA, MOCTOAHHAT TMPH-
Mech lleeqHTa, ONEKAbIX PYA H cyabdocoaed, a TakiKe NpHMech Typma-
JUHA (aHajorus ¢ cyJbdHIHO-30J0TOpYAHBIME (opmauusmu Tepek-Kaccan-
CKOIl py/aHOI NO/I30HBbI).

Pynuble 3aXexd  KBapleBO-KapOOHATHO-BHCMYTHH-apCeHOMHPHTOROI
thopmauun 06pa3yloT OCHOBHLIe 3anachl CYIIECTBEHHO MBILILAKOBLIX pyJI
mectopoxlenuii bpuumynna u Kynema (8 ocHoBHOM BoipaGoranuble). OT
npeabiayiieil popMaiul OHM OTAMYAIOTCA He TOJNbKO peskum npeobaana-
HHEM MBILIbAKA Haj BHCMYTOM, HO H 3HauuTelbHO Gojee MPOCTHIM MiHe-
paJbHEIM COCTABOM, B HacTHOCTH OTCYTCTBHeM Oo.lee BLICOKOTeMmepaTyp-
HBIX NapareHeTHYeCKHX accOLHANNi, BKIOYAOUMX MHPPOTHH, LEeJTUT H pas-
JHUHblE CHJIMKAThl, XapaKTepHble AJs Bhllleonucainslx dopmanuii. Hapa-
Iy ¢ KBaplieM 3HaUKTENbil0 pacnpocTpaHeHis! KapOoHATBl Pa3JUUHOrO coc-
TaBa.

B pasmeliienHd BHCMYTOBLIX XKHJ TJIABHYIO pPOJIb HMIpaeT TpelUlHHHAdA
TEKTOHHKA, a METAacoOMATHYECKHX pPYAHBIX 3aJerkeil — OJaronpHaTHBIR JH-
TOJIOTHUECKHI €OCTaB M, NO-BHAMMOMY, cKiaajgdaTele medopmainuu. Pasme-
LleHHe CylllecTBeHHO MLIIBAKOBHIX pya B GoJjee BepXHHX 4YacTax paspesa
CBA3aHO I1aBHEIM 00PA30M C THNOTEHHOH 30HAJBHOCTBIO, NMOCKOJBLKY HA Jje-
BoOepexkbe p. Kokcy (nepudepuueckast yacTb pPyAHOro y3na) B nopofax
bpiumMynsunckoro ropHsonTa, cunTaionierocss naudosee  GaTONPHATHBIM
JJ151 MBILIBSKOBOTO OPY/AEHeHHs Ha MecTopom/aeHusx Bpmumyiana u Kyib-
Md, pasBHBalOTCd He MLILILAKOBLIE, a HoJiee HH3KOTeMIepaTypHLIe 0J0BsH-
HO-MONHMeTANIHYeCKHe DYIbl. ITH PYABl BEIACASIOTCS B KAYECTBe CAMO-
CTOATENILHOH KBAapPUHEeBO-KapOOHAaTHO-(ONOBSAHHO)-NOJHMET a.J-
JHUECKOH pyJdlHOH ¢GOpMalHK, CBA3AHHON C 3aKIIOUHTETbHBIMH
CTajAMsMH PY/AHOTO Npolleccd B LaHHOM pafoHe.

Drta MHHepaausauusi obpasyer psii pyLONpOSIBJIeHHiI B HHzKHell uYacTH
neBoGepemxbsa p. Kokcy B mpeienax BEIXOZOB KapOOHATHBIX NOPOJ pasiHy-
HBIX APYCOB BepXHero JesoHa — HHiKHero xapboHa B nojoce HpPOTS:KeHHO-
cThio 10 5 kai. OT MoaHUMeETaNNHUeCKOH MHHepaJHM3alHH B pylax DaccMOT-
peHHBIX Bhile GoJsiee BLICOKOTeMIEpPATYpHLIX (opMauuii B npapobepe:xkHot
yactH Yasara-BpuuMmymunHckoro ysna ona OT/JHYAeTCs [VIaBHBEIM o0pa-
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30M NOCTOSTHHOH MpUMeCchi0 MHHEPA/JOB 0J0Ba, 00pasylwoIIMX HHOTIa 1O-
BOJIbHO BLICOKHE KOHIEHTPAIHH.

Haiikn 11aba3oB, TOBOJABLHO LIMPOKO PacnpocTpaHeHHBlE HA 3TOH [J10-
duagm H o nepecexkalolll#e, Kak OTMeuasJoch Bhllle, pyanl (oJiee BHICOKOTEM-
NepaTypHbIXx (QopManui, [0 OTHOWEHHMIO K JTaHHOH (opMauupm SBAsOTCS
JOPYILHBIMH,

O6umwmit xapakrep MHHepaJbHOI ACCONMALMH M NPHCYTCTBHE Hapsaay c
KACCHTEPUTOM CTAHHHHA CBH/ETENbCTBYIOT O LPHHAMJNENKHOCTH 3TOH hop-
MalHH K KacCHTEPHTOBO-CYJIb(UAHON rpynne («rajeHuT-Gy/NaHKepHT-Cy/b-
hocTanHaTHELT» THI KACCHTEPHTOBO-KapOOHATHO-CY/IbGHIHON dopMaluu, no
M. M. Marepukony). KapGonaTtsl o6bluHO npeoGiafaioT Hax KBapuem. Xa-
pakTepHbl BBICOKHE cojlep:kanus cepedpa B pyaax. :

ITHM, a Tak:Ke KOHIeHTpallHeil 0/10Ba DYAbl naHHOi dopMalun OT-
JIHYAI0TCs OT OoJee MPOCTOii MO COCTABY MOJHMETaIHYeCKOll MHHepaJu-
3aluy «TeJIeTepPMajIbHOro» TUIA, MHOTOUHC/IeHHBIE MejKHe MPOosB/IeHUs KO-
TOpoOil pacrpocTpaHeHbl B gosomurax Oacceiina p. Kokcy u Hepenko Ha-
XOOATCS B HENOCPeICTBEHHON OJMHM30CTH OT 3THX pYA.

B apyrux pyaHbix 30HaxX M pailionax, B KOTOPBIX B OCHOBHOM pa3BH-
Thl MOPOJLI AJIOMOCHJIHKATHOTO COCTaBa, HaHOO/ee HH3KOTeMIlepaTypHOi
<bopmanneii gJaHHOro cemeiicTBa CJel1yeT CYHTATh JKHJBHYI0 KBapl-
Gaput-noaumMeraaJduuyeckylo. Menkie nposeaeHHss ee 0COGeHHO
4acTo OTMeyatoTest B HepHpepuueckux dactax Mxuau-Canpanamckoii pya-
HON 30HH (ocoGenHo B BepxoBbiX p. Kokcy) cpenn necuano-ciaaHLeBBIX
nopon xemOpus — opaosuka. O ee reoXHMuyecKOM poJACTBe ¢ 0oJiee BBHICO-
KOTeMNepaTypHhIMH PYAHBIMH (OpPMaLHAMH paccMaTpUBaeMOro cemeiicT-
Ba CBHIETCJALCTBYIOT MOCTOSIHHASL MNpHUMECh B PyAaX MblIIbKd, O0J0BA,
uHoraa Monudiena, a TaksKe HEKOTOphle OCOOEHHOCTH pacChpejieseHHd 3je-
MEHTOB-lipHMeceil B CyabQuIax.

CkapHoBas Tpynna, Kak 0TMeuyanoch Bblllle, HTpaeT B JaHHOM cemeilct-
Be OueHb He3HAUHTEJNbHYW poJb. Haubojee gocToBepHA NpPHHAMIEKHOCTb
K HEMY CKapHOBO-IIEENHT-MOJHOIEHHT-aPCeHONHPHTO-30J0TOPYAHOR  dop-
MalHH, €IHHHYHBe NPOABJeHHA KOTOPOd H3BecTHH B Tepek-Kaccauckoit
pyauoil 3oue (Mmrambepnrl, KapatioGe).

[lpocTpancTBentad accolHalua ¢ 30J0TO-MBIBSIKOBEIME OGapHT-110/H-
MeTanaHueckux pya Mxuau-KapakopyMcCKOl pyAHOH 30HBEI JaeT HeKOTOpHIe
‘OCHOBAHHSA [I/151 OTHECEHHs K AAHHOMY CEMeNCTBY M CKapHOBO-NMOJHMeTaJ-
JHUecKHX pya BepxHekapakopyMcKOre MecTOpoxKaeHHA. B monab3y 3toro
FOBOPHT TaK#e BLICOKOe cojep:KaHHe cepe6pa H npuMech MouaubjieHa B
9THX CKAPHOBBIX Pyaax.

ITocsiegoBaTenbHOCTh MUHepanoo6pa30BaHusa pPya JaHHOTO ceMelcTBa
naubosiee aeTanbHo Hccdenosada B YUaBara-Bpuumynnunckom pyaHom y3-
ae (A. A, Heuucwk, I'. M. Buposnauckuil, M. C. Caxapoea, P. I1. Baza-
JioBa, . A. lynun-Bapkosckasi u Ap.). 3HAUHTENLHO XY/KE 3TOT RONPOC
u3yuen B pyaonpossaenusx Mxuau-Cannanaumckofi m Bepxuecanjanai-
cKkoil pyanbix son (A. O. Kaiizep, B. M. Tlerpos). Ilpn 310M cxeMmnl pas-
HBIX aBTOPOB HMHOTJA AOBOJBLHC CYU(ECTBEHHO OTJIHYAlOTCs APYr OT Apyra.
Tlocne navanbHore sTana oporoBUKOBAHMA M MPaMOpH3alLHu B Kapbonar-
HEIX M CHJMKATHO-KapOomaTHbIX [OpOAdax mnposiBasieTcss (OGBIMHO BecbMa
He3HAYHTeJbHO) 3Tan CKapHHpOBamils, NMPHueM HHOrAa BblIeaseTcs HesHa-
YUTEAbHOE KOJIHUECTBO MATHETHTA.

CoberBentio pyacobpaszosalie HauuHaeTrcA OOGBIYHO C  MOABJEHHEM
TaK HAa3hIBAaeMbiX «paHHHX» CyJb(pHUIOB, Haubonee XapaKTepHbBIMH M3 KO-
TOPBIX SIBJASIOTCA MOJMOJEHHT, BHCMYTHH W, BEpPOSITHO, MHPPOTHH (HHOraa
£ro cpaA3biBalorT ¢ GoJsee nosjHeil craaueil). OOWYHB Tak:xKe HeOOJbUIHE KO-
JINYECTBA [MPUTA, XaJbKOMHPHTA, HHOTAd apCeHONHPHTA, BO3MOAHO, paH-
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gell reHepauui. JTH CyabOHAb O00BIUHO ACCOINHMUPYIOTCS C LICEAHTOM, pemKe
BOIL(PAMHTOM i CONPOBOMKAAIOTCA OTHOCHTEJNBHO BBICOKOTEMIIEPATYPHLIM
AKHJIBHBIM Ka/IbIIHTOM.

(O0pazoBatio cyAbOUAHO-PLAKOMETAABHEIX PYAHBIX WA U (POKUIKOB
B CMAHKATHBIX NOpOJax, BEPOATHO, NPeAIlecTBYIOT KAJHIINAaTH3aLUs, HHO-
raa aabGuTH3alUHs H MHTEHCHBHOE MeTacoMaTHuecKoe okBapueBanue. Ha
TosaMBILICKOM —~ MeCTODPOXKIAEHHH  OTMeuaeTcs  Hes3HauuTeJabHas rpeiide-
HH3aLKs.

HekoTopble MHHEpPAJOTH OTHOCHT K 3TOH ¥Ke NPEeAPYAHONH cTalHH Takylo
CpeIHeTEMNEPaTyPHYIO OKOJIOPYAHYIO MHHEPaJH3alHIo, KAK CepHLHTH3AIHA
M XJOPUTH3AUMSA HJAH Aarke 10JOMHTH3alMs H ankeputnsauus (I'. M. Bupos-
JaHekuit). OaHaKo CKOpee BCEro OCHOBHAf Macca 3THX M3MeHEHHH CBA-
3aHa c 6oJee MO3AHMMH cTaausiMp npouecca. B kapOoxaTHOH cpele uacto
PasBuBaeTcd J0OBOJILHO HHTEHCHBHAS TPeMOANTH3AUHSA, MHOTAA B acCCOUMd-
UHH ¢ HEKOTOPbIMH JAPYTHMH BOJIHBIMH CHJHKaTaMH H, MOKET OBITh, Kene-
3ucTeIMH KapOonatamH. OTMeyaeTcs COBepIIEHHO He3Ha4WTe/abHasd MPHMECD
TypMaauna (Bpuumysnunckoe pyaxoe noae) uan umoopura (Toanmbiur).

CJeiyiollas CTalis TaK Ha3biBAEMbIX «[JIABHBIX CyJb(HIOB» accouii-
pyercd ¢ KBapleM BTOPOH resepaliiu, o6b4HO 00pasylOUIHM MeJKHe 1po-
JKHJAKH, CeKyliliie Gosiee MOLIHbIE KBaplieBble KHJbI [(PeLbIAYILeH CTalin HJH
MeTacoMaTHyecKHe 3ajexu (B KapGonatHoit cpene). C 3To# craauei cea-
34HO BbljejeHHe OCHOBHOH MacChl apceronupHTa, NUPHTA, XajbKONHPHTA, B
Yaparte — Taxke MoiubaeHuta (BTOpoil redepanun). BeposTHO, B 3TOT iKe
fepHoj  0OPa30Baioch OCHOBHOE KOAMYECTBO 30JI0Ta (CaMOpOojHOe, TOH-
KomucnepcHoe).

B Ycrapacae K 3T0H e CTaJMH OTHOCHTCH BhbiJleJleHHe BHCMYTHHA BTO-
POil reHepauuy H pPas/HMuHBIX CyJabQocoJieil MeaH, CBHHIlLA, BHCMYTA.

B cocrase 3TOHl accouuallHud HapsAy C KBapleM 3HAYMTENLHYIO pPOJbL
urpaioT KapGoHaThl, 0COOEHHO aHKepHT. B CHAMKATHBIX NOpoaax Pyaood-
Paz0BAHHI0 NpeallecTBYET AOBOJLHO MHTEHCHBHAS CEPHLHTH3AMUS, B MeHb-
wmefl cTeneHu — XJIOPUTH3aLUUsA, a B KapOOHATHBIX — KaJbLHTH3aUHA (liepe-
KPHCTAJIN3AUHNS H3BECTHAKOB).

3apepiluaiolllasi cTalHs «MNO3AHHX CyJab(pUIOB» M cyabdocoseil 0GLIYHO
obocofnneTcsi B NpocTpancTse OT Npeabigyiliell MuHepaau3alinu, a BO Bpe-
MeHH WHOrga OTAe/seTCs BHEJAPEHHeM BHYTPHUPYIHBIX JaeK OCHOBHOro coc-
tapa (Yasara, KysneMma). ;

HaubBonee xapakrepuble A/ [AaHHOH CTaiuu CyabQUALL CBHHIE H
IMHKa, MHOrAa ¢ [MO03JHUM XaJbKOMHPHUTOM, YACTO COMPOBOMKAAIOTCA NpPH-
MeChbl0 CBHHIIOBO-CYPLbMSIHBLIX cyabdocoseil (B Ycrapacae — co 3HAUHTEb-
HOH NPHUMECHI0 BHCMYTA), HHOTJla AHTHMOHHTA M [1aXKe KHHOBApH, ITH py/-
Hble MHHepaJbl CONPOBOXKIAIOTCS MNO3AHMM KBapleM H pasHbiMH KapOo-
HaTaMHu.

B HMxnau-Canganauwckod pyaHOH 30He HauGo/ee MO3AHAS CyAbGhHIAHO-
TIOIMMETaJVIHYECKas MUHepa/in3alns acconuupyercs ¢ Gapurtom, Ho Yasa-
Ta-BpuuMynnHHCKOMY y3ay 3TOT MHHepaJ He CBOHCTBEH.

XapaktepHas reoxHMHuecKasd o0cOoOeHHOCTb paccMaTpHBaeMmoro cemeli-
‘CTBA — TecHast CBA3b HEKOTOPBIX Map 3JeMeHTOR, 00PasVIOUMX VCTOHYH-
Bble H30TeHeTHYecKHe NapareHesuchl. [Ipu 3ToM HaMeuaroTcs rnaBHble 1a-
pareHe3Hchl, ¢ KOTOPBIMH CBfI3aHbl HaubGosee 3HAUHTENbHBIE KOHIEHTPAIHH
TeX W/JH HHBIX METaJ/J0B, H BTOPOCTENeHHble, He [JAlollHe NMPaKTHYeCKH HH-
TepecHBIX KouueHtpanui. Tak, HanGo/see BasKHLIM [IJ5 BHCMYTa siBJfieTCH
€ro [1apareHe3dc ¢ BOJb(pPaMOM B YCAOBHAX OTHOCHTEJILHO BHICOKOTEMIle-
paTypHOH nmapareHeTHYeCKOH acCOLHAalUHH «PaHHHX cyabpuaos». Bropocre-
TieHHOe 3HauyeHHe A/ BUCMYTa MMEIOT ero 11apareHesuchbl ¢ MBIIIbAKOM H
CBHHUOM (B 60Jiee HH3KOTeMNEPAaTYPHBIX aCCOUHALHAX), XOTH ¢ IMOCJAEIHH-
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MH B HeKOTOpPHIX cayuasx, no aannasiM H. M. Jlocepa (1965), yctanarnusa-
ercsa mpaMasi Koppeasitist (mo . A. Jlynun-BapkoBckoii, cieicTBie BXOXK-
fAeHua OGOHX 3/EMEHTOB B BHCMYTCOA€PMKAIIHH IiKEMCOHHT).

Koppeasiiuio BHCMYTa ¢ BOJAb(QPaMOM MO2KHO MPOCJAeAHTH HA doHe
3BOJIIOLHH 00llero npoduas AaHHOTO ceMeHCTBAa B pAa3aHYHBIX PYAHLHIX 30-
Hax u nonax (Yaesara-Bpuumynannckoe, Mxuau-Kapakopymckoe u ap.).

[laparenesuc BHCMyTa C MeAbi0, XdpaKTepHbIH [AAA MHOTEX ApYTHX
PY/JILIX paiOHOR, B CBSI3M ¢ HH3KOH KOHIEHTpalueld MeIH B pylax Adiio-
ro cemeilcTBa He HMeeT CYLLIeCTBEHHOTO 3HAYEHHS.

MOMKHO OTMETHTL elle TPaKTHYeCKH BaKHble Maparere3ucbl MoJinO1e-
Ha C BOMb(PAMOM H MBILIBAKOM € 30J0TOM, He HOCHALLHE, OJIHAKO, Xapakrepa
NMPAMO# KOPPEJSITHBHON CBSI3M M JalOllHe 3HAYHTEJALHBIE KOHIEHTPALHH
000MX MeTaJJIoB JHIIbL B OTAeJbHBIX caydasX. Oanako poab 3THX YdCTHLIX
H3OTEHETHUECKHX MapareHes3iucoB HeoOXOAMMO yUYHThIBATL MPH KOMILIEKC-
HOIl OlleHKe pPV/JAHBIX 30H W ToJed.

TunoMop(MHBIMH 3MeMeHTAMU-TIPHMeCIMH! cy/ib(UAHBIX PV PaccMaTpi-
BAEGMOTO ceMelicTBa cleAyeT CUHTATh TAKKe CYPbMY M CGTUACTH PTYTb (rnas-
HbIM 006pa3zoM B OTHENLHLIX MHHepanax), a Ajasi Gojee BbiCOKOTeMNepaTyp-
HBEIX (opMauHii — 6op (B Typmanuie). PTopoas MHHepanH3alHfi He Xa-
pakTepHa, H ee TMOABJeHHe B OTJENbHbIX CJAydYasix CBHIETEJNbCTBYET O BO3-
MOMKHOCTH COBMEIeHHs «4yMIbIX» PYAHBIX (QOpMauHii APYrEx ceMmeiicTs.

HaunGonee nuaKoTeMuepaTypHble CyJIb(OHIHO-TOJHMETANIHYECKHE Y-
/bl X4aDAKTEePH3YIOTCA NMPHMEpPHO PABHBIM COOTHOLIEHHEM CBHHILA M LMHKA,
GeHOCThI0 MEIhI0 M BBICOKHM cojep:KaHnHem cepelpa (cpoiicTBeHHa Tak-
/K@ MOCTOSTHHAA JIOBOJIBHO 3HAYMTENbHAsl MPHMECh CYypPbMbl).

[TpakTnueckn Haubosee HHTepecHbLIMH (OPMALUAMH ceMelicTBa wB/s-
I0TCH TPYIINBI BHCMYTCOAEpKAILHX (OPMaLHil U KBAPIEBO-CEPHIHTO-aPCCHO-
nuput-zonoropysnas. [oTeHunanbno NepenexTHBHLIMH MOMHO CHHTATL TAK-
JKe KBaplieBO-KapOoHAaTHO-0J0BAHHO-MOJHMETANIHYECKYIO (HAa OJI0BO) 1 OT-
YACTH KBAPLLERO-CePHIUT-UIee NT-MOJN0 1eEHTOBYIO.

[MposieneHus ocTadbHBIX (OPMALHH MOTYT PaccMaTPHUBATLCA Kak HH-
JHKATOPB 3TOH HauOoJee MeperneKTHBHON MHHEpaaH3alHH ¢ YUeTOM Clelu-
(DMKH pYAOHOCHOCTH PA3JIMUHBIX PYJAHBIX 30H H paioHOB H ocofeHHOCTell HX
reoJIorHYeckoro CTPOEHH.

B uenom oOwui Mera/oreHHyeckuii npouanL reHeTHYeCKHX PALOB H
cemMeiicTB cpeiHereplUHHCKOr0 KOMIIJIEKCA MOXKHO OXapaKTepH3oBaTh Kak
K e/1e30-Me1HO-MOMH61eHOBO-BOIb( PaMOBO-BUCMYTO-MLILILSIKOBO-30J10TOP Y1~
Ho-nmosuMeranauueckuil. Ilpn stom nanbonee crneundUUHbIMKH CJEIYeT CUH-
TaThb JKeJNe30, MeIb M OTYACTH BHUCMYT. XapakKTepHbl MBIIBLAK H 30J0TO.

[TpakTuueckn HauGosiee HHTEPECHBIMM NPEACTABAAITCS pYIHBIE KOH-
LeHTpallHl BHCMYTAa, MBIUIbsIKA, 30/10Td, BO3MOXKHO, MOAHGAeHA W Meau.

GopmupoBaHie PYAHLIX 30H W PailOHOB ¢ pyAaMH 3Toro KoMmmaexca
NPHYPOUEHO K 3Tany TJIaBHOH CKJIaAuaTOCTH TepUHHCKOro TeKTOTeHe3a, B
CBfI3M C 4YeM 9TH 30HLl, TaK e KaK MarMmaTHyeckHe (opmalHH, C KOTO-
PBIMH OHH CBfI3aHbl, KOHUEHTPUPYIOTCA B NpedenaX KPYLHLIX aHTHK/HHA/b-
ULIX CKIA10K, BOZHHKIIHX Ha MeCcTe UeHTPaJbHbIX NOAHATHH TeNUHHCKOI
MOJABHKHOI 30HHI, 0OOBIYHO YHAacJel0BaHHBIX OT (oJsiee JPEBHKX KOHCEQHMe-
TAllHOHHBIX NOIHATHH, Hanpumep, [Ickemckoro.

[TposiBienns Gonee BLHICOKOTEMNEPATYPHBIX PYIAHBIX dopmanuil, ecrect-
BeHHO, KOHLUEHTPHPYIOTCSA B Mpejenax HHTPY3HBHOH MW OKOJOMHTPY3MBHCIH
30H NPOAYKTHBHBIX HMHTDPY3HH, BBIXOABI KOTOPHIX OOBLIYHO MPHYPOUEHBl K
yuacTKkaM BO3AbIMAHHA LIAPHUPOB KPYNHBIX AHTHKAHHAIEH H OCAOKHEHUS

! MmeroTcst B BHIY BHILEKJApKOBbie NPHMECH, YdCTO JI0CTHTalOlHe VpoBHA obora-
LIEHHOH HMH M jaze pyanoit konuentpauud (no M. M. I'unsbypry).
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HX MOMepeYHbIMH CKNaJKaMH Oojee MeJKHX MopAakoB. OTHOCHTENbHO HH3-
KoTeMIepaTypHele pyJaHble GopMaliH pa3MellaioTcd Ha HEKOTOPOM YyrhaJje-
HHH OT HMHTPY3HBHBIX MACCHBOB, Ha KPBLIbSX CKJAJ0K M ydacTKax MOTpy-
HMeHHst WapPHHPOB 3THX CTPYKTYP.

[Iposinenns nonuMmeranannueckoil muHepanusaumu B Hxwau-Canna-
Aalickod H BepxHecaHaasalICKo# PyAHBIX MOA30HAX MOTYT OKa3aTbCs 30-
JIOTOHOCHbI M.

[TO3NHETEPILHUHCKHE PYIHbIE KOMIJIEKCHI (P—T))

3apen: wo no3nHErepuHHCKas (MocjeHHKHENepMcKasa) pyAHas MHHepa-
AU3AUMS, 1O 1€0JOTHYeCKHM [aHHBIM, H3BECTHAa IVIaBHEIM 00pasoM 10 ne-
pudepnu paccmaTpuBaeMoil TEepPPHTOPHH: B 30He YTAMCKHX MOTPaHHUHLIX
pazaomon na creike ¢ Kypamuuckoil noazonoit n B IOxno-UaTkajibcko
nonsone (Kaccauckuit paiioH) Takmxke, Henajseko ot rpanunnsl ee ¢ Kypa-
MUHCKOH. 3nech py/aHas MHHepaiH3alus pPa3BHBAETCH HEIOCPELCTBEHHO B
BY/IKAHOTEHHAIX MOPOAAX NePMCKOTO BO3pacTa.

B GonvuimgcTBe caydaeB 3Tta MHHepaausalus ((amoopHT-NOJHMETa-
JIHYECKas) HOCHT cpelHe- W HH3KOTeMNepaTypPHbIH XapakTep H He HMeeT
3aKOHOMEPHOI BUAHMMOH accouuauuy ¢ KakuMu-1u6o HHTPY3UBHHIMH dop-
manvamu. OjHako, no nocleAHHM AaHHBIM Ka3aXcKHX reoqoroB (AGmy-
paxmanos 0 Kommnaneiines, 1965), B ulesouHblX HUKHemepMcKHX 3ddy3n-
Bax, PA3BUTLIX B KpaiiHe ceBepHOil wactu TeppuTopuu (GacceilH p. banam),
OoTMeyaercsl JOBOJbHO BbICOKOTEMIepaTypHas JKejde30- W MeIHOPYAHad
MHHEPa/JU3alHs, 49acTb KOTOPOH MPOCTPAaHCTBEHHO accoiuupyercs ¢ cyo-
ByJKaHHYeCKHMH HHTPY3HAMMU CileHHT-nopdupoB. C HHTPY3UIMH [1eJOUYHBIX
ra00pOHI0B, OTHOCHMBIX K TOMY K€ MarmMaTHYecKoMy KOMILIeKCy, 3a lpe-
JejaMH ONHCHIRaeMOro paloHa (K cepepy) CBA3aHO OTHOCHTENbHO KpyT-
HOe CKAapHOBO-XaJbKONHPHT-MaTHETHTOBOE MecTODO:xKIeHHe MpHey.

Ha ocHOBaHMH KOCBEHHBIX [aHHBLIX, WACTHYHO MOIKPENJVIeHHBIX oOrnpe-
JeneHusiMi abcoNIOTHOTO BO3pacTa, K (103JHErepluiHCKOMY BPeMeHH MOKHO
OTHECTH TaKKe pAA PEAKOMETaJbHBIX W CYJAb(pHIAHBIX pyAonpoaBaeHui,
PACHONOMKEHHEX B NOPOAAX cpefHero naneozod. HacTs W3 HUX npocTpas-
CTBEHHO M TeHeTHYECKHM CBA3aHa € MNO3IHCTEPUHHCKHMH AJSICKHTOHIHLIMH
rpaHuTaMu, [JIg APYTHX NPHHALIEMHHOCTL k TOMY iKe KOMIIEKCY Tped-
noJjaraercss Ha OCHOBAaHHH T€OXHMHYECKOTo poO.ACTBA, 30HAJBHOCTH Qpyle-
HEHMA H T. I

HekoToprie nposiBieHHst HH3KOTEMIEpATyPHOH PTYyTHO-LOJHMETaNaH-
yeckKoll MHHepaaH3allHH B H3BECTHAKaX CpeJHEro nanen3od OTHOCATCA K
Mo3/IHETePIHHCKOMY KOMILJIEKCY M0 aHaJOTHH ¢ MHHepaau3auueld CXOIHOTO
cocrasa B addysusax Kaccana.

Takum obpasoM, cpeau NMepMO-TPHACOBHIX DPYIHBIX 06pa3oOBaHHA HaMme-
qaeTcs [Ba CaMOCTOSTENLHLIX KOMIJIEKCa, OAMH H3 KOTOPEIX [PennoJo-
KHTEJBHO ABJISETCSH TPOM3BOAHLIM CCHOBHOH MAarmbl, APYyroil — KHCJOM.

B coGereenno Cesepo-Uarkanbckoil MOZ30He B paMKax paccMaTtpiBa-
eMOil TEePPHTOPUN PA3BUT TPEUMYIIECTREHHO BTOPOH KOMIJIEKE, 4YTQ <O-
OTBETCTBYeT XapakTepy NposBJeHHOro 3jech marmaTtuaMma. [lepBeIii pyaHbiil
KOMILIEKC, KaK YyiKe yKashkiBaJoOChb, PasBHT JHIlb B IOTPaHHYHON mnoJoce,
an6o 3a npegenaMu paiiona. [TostoMy Bo Bcex MOC/AERYIOIHX OMHCAHHAX
H CCHIKAX IoJ NO3AHETepIHHCKHM DPYAHBIM KOMIJIEKCOM MOapa3yMeBaercs
PYAHLLI KOMTIJIeKe TPaHHTOHIHOTO psijia.

BasanbTonaHell KOMIJIEKC, AJs KOTOPOrO H BO3pPacT HABASETCS B
H3BECTHOH Mepe CNOPHBIM, ONMHCAH 3[ech CXeMaTHYHO MOA YCJAOBHBIM HH-
nekcom (Cs—P;) raaBubiM o6GpasoM Aus obuieii YBA3KH PYyAHHX (opma-
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uuii. B vactHoerH, ponyckaercss BO3MOXKHOCTh CBAI3HW ¢ HHM IPOABIEHHE
HH3KOTEMMEePATYPHOH pPTYTHO-HOJUMETANJIHUYeCKOH MHHepaJH3aluu, KOTo-
pas Ha JaHHOH CTaJHH H3YYeHHOCTH BhIJesseTcsi HaMH B o6ocobuentoe pya-

HOe ceMeHCTBO.

Pyjanelit KOoMmiekce, CB3aHHblA ¢ opMauusMu
wenounsix Gasaabtonpos (C;—P))

Byakano-nnyToHuueckne (popMaluH, ¢ KOTOPLIMH CBfI3aHA PyAHAST MH-
Hepanu3anus KOMIJIeKCa, KOHIEHTPHPVIOTCs B cyOmIMpPOTHON moJoce, Hpo-
xonasileli nmpuMmepno no crbuiky CeBepo-HaTkaubckoit B KapaTayckoil Me-
TaJJIoTeHHYecKHX obGJsacTeil M, BEPOATHO, NPHYPOUEHHON K TaK Ha3hlBaeMOk
Maiinantanbckoii 3oHe cyGIIMPOTHBIX pas/ioMoB. DBocrounoe oxoHuaHue
YKa3aHHOH TOJOCH HaxoauTes yxe B mnpejgenax Cesepuoro Taub-llans
(x Boctoky or Tanacco-®epranckoro pasioma). [lpu 3ToM oTZenbHBIE

Tadanngsg 15

Pyauvie dopmManuy nosjiHerepiHHCKOro men04Ho-0a3aibTOHIHOIO KOMILJIEKCa

XapakTepubie 30EMEHTH H HX

MuHepaisbhHan accoOURALHS :
cofepacanug

[pusepnt
pyaonpossie-
HitH

$opMauun
BTOPO-

cTerneH-
Hble

yL’TOﬁ‘lHBEIH H3MeHuYuBa"d rJiaBHLIe npuMecH

Fe—~Cu —Co (Zn, Au) reseTnueckuit pan
Ckapuogo-xaavko- | Ilc, rp, amg,| Boa, Bes, ¢pt,! Fe Ti Au, W, Ps,| HUpnucy,

nuput-marsetu- | ¢ar, k, mm, [ cxn, a0, an, | Cu Co Ag, Hg Kyopexcaii
TOBAM anb; MYyC, KB, 1OI,

Mr, npT, nu,| aHk, Ka, cpno-

MPT, TeM, a1, o8, &1 .

XMu, HaM, llle, ra, co,

K0G. KHH

P—Fe pyanHoe cemMmeiicTBO

AnaTuT-MarieTuTo-| An Fe P Bepxonna
Basg (B apdysu- | Mr p. Banam
BAX)

Fe—Cu pyaunoe cemMeHCTBO

Krapuero-nponua- | Ks, xa, sn,| Ba Cu Fe Bepxosbs
AUT-MArHeTHT- Hu, xnu, mr p. baxam
XaJbKOMUPHTO-
Basi (B sddysn-
BaX)

y4acTKH MpOSIBJIeHHs] BYJKaHH3Ma — «BYJKAaHUYECKHE Y3Jbi», 110 MHEHHIO
K. A. A6aypaxmanosa # B. Il. KomnaneiiueBa, npuypouens! K NepeceyeHH-
M 9TOH  30HBI  NOMNepeuHbIMH  cyOMepH/IHOHAJBHBIMH  Pa3JOMaMH.
Cs—P: Bospact ¢opmanuit ofecrieuHBaeTcss MUOTHMHU onpeaeaedusimu abco-
JIIOTHOTO BO3pacTta, AAalOLUMH cpefHiolo Beanunay 278 mau. ger (K. A. AG-
aypaxmanos, B. K. Mounu u gp., 1961). Ognako cieayer OTMeTHTB, 4TO
patee JI. H. OBuunnukoB u A. B. Baranos nns MpucyiicKMX IIOHKHHHTOB
nonyudnu uudpy 340 MaH. Jer.

Pynnele ¢opmanuu 3T0ro KOMIJeKca, NO-BHAMMOMY, MOMKHO CrpyIIliH-
pPOBaTb B HECKOJBbKO TeHeTHuecKuX psmoB (ra6ma. 15), cesszaHHBIX c Mar-
MaTHYeCKHMH (OpMauHdAMH pasJHYHOro cocTaBa U rayOuHHocTH. B Ha-
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CTOfAlllee BpeMs MOCTOBEPHO BaliesdeTcsl OAMH TaKoil psil— K €Je3 0r
MenHo-kKo6aabToBblii— Fe—Cu—Co (Zn, Au), Ag, ceasansmii c
OTHOCHTE/IBHO TYOHHHBIMH HHTPY3HAMM IHieSOuYHbiX TabOopPOHLOB.

Ha ocHoBe naHHBIX KasaXCKMX Te0JIOTOB INPE/INOJ0MKHTENLHO HaMe-
yaercs ellle ABa pPANa, OAMH H3 KOTODBIX TNPEACTABJIEH HE3HAUHTEJILHBIMU
nposipaeHusaMu Gocdop-rKene3opyaHOi  (annaTHT-MACHETHTOBOH) Muuepa-
JH3AUHH B 11eJ0YHO-0a3aabTOMAHLIX 3 yauBax, a apyroii — Gojaee 3Ha-

ITAN W CTAAHNA
MHHEPAN 7 ¥/ /g v

4 3 4 5 & 7

Bannacmonum
Dgpemenum
rpanom
Nupokxcen
Beaybuan - -
Anmunonum s
Tpemonum
L KONOSUM
Inudom o
Anamum —

Kamuenom
Anbbum
Myexobum
Dapeanum
A, 517',9,;,: PR
Lamgopum F

Xanopym

Aonemum | ! =z
Aunepum j ! i | =
Kansyum | i e
Sapum | il i ——
Yeonym f ! i

Maenemum ! F
Unsmenum ' } f—_ ;
lemamum ] b | b |
teervm | ! i b i
T pum
Tuppomus
Mapka3uvm } S—
Kobansmuw

PRI
Aanswonupum
lanenum

1]

Puc. 24. Cxema nocieloBaTeIbHOCTH MHHEpPaJoolpa3opanng
M2cTopowacHus Mpucy.

YHTeNbHOH JKene3opyAHO-MelHOH MHHepaJiM3allMell, accouuHpyolleics ¢
CyOBYJKAHHUYECKHMH HHTPY3HSIMH cHeHHT-nopdHpoB M nanbdojee MOJO-
ABIMH B 3TOM KOMILIeKce JaHKaMi JaMnpoghrpos.

B npenesax paccMaTpuBaeMoli TEpPUTOPHH  ONUCAHO JAMINL  OXHO
KyGpexcaiickoe CKapHOBO-TEMATHT-MATHETHTOBOE pYAOLPOSIBJIEHHE, KOTO-
poe MOMKHO OTHECTH KO BTOPOMY Te€HETHUECKOMY psily Ha OCHOBAHHM acco-
nHalHye B HENOCPEeJACTBEHHOH OJIM30CTH C HeGOJbLUIMM HHTPY3HBOM CHEHUT-
nop¢upoB ¥ pasBHTHIMY 3/eCb NOPYHPOBLIMH JaiikaMH MOPO/ MOBLIMIEHHOM
OCHOBHOCTH H UIEJTOYHOCTH.

HaunGonee xapakrtepubimu ocoberrocTsiME 3TOH (popmanun (puc. 24),
JeTanbHo H3y4yeHHOH B MpHcyACKOM  MecTOpOXKIeHHH, pacHoJOoKeHHOM
Helaneko 3a CeBepHoil TPaHHLEd paccMaTpHBaeMOH TEPPHTOPHH, SBJSIOT-
Cd: 3HAUHTENbLHOE COJlePIKaHMe B pPynax paszHooOpasHblX CyJab(HIOB, 0CO-
OeHHO MMUPPOTHHA M XaJbKONMPHTA; NOBLIIIEHHAH KOHLEHTpauus Kobanbra,
CBsI3aHHOrO c cyJab®HIHOI MHHepanu3auHeii n o0pasylollero TakKe caMo-
CTOsATEe/IbHEIE MHHEPaJIbL.
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Ta6anuua 16
Pynubie ¢opMauuH N0O3JHErepUHHCKOr0 rPaHHTHOIO PYAHOro KoMnjieKca
MuHepanbHan accouuanus XapukTepume MEMEHTH W HX COAepPHAHuL
Qopmauus [Mpumepn pynonpossiaenui
YCTD}"{'-IHB&H H3MeHYHBad TAABHBIEC BTOPOCTCHRHILIC HnpUMecH
02 . Fe—W Mo (F,Bi, Zn, Cr) reneTnueckuit pan
[Termaturoro-xpycranse- | Ks, k. mm. Opr, TYP, cden, Mo u ap. MaftnantaabCcKuit HHTPY3HB
HOCHast MO, MT, H JAp.
Moau6nenutosas B rpa- | Mo An6, kB, cep, ud | Mo [Hamtepek, Awtop u ap. ywactkd Maii-
HUTAX JIAHTANBCKOTO HHTPY3HBa
CxapsoBo-xaabkonupur- | I'p, am, mr, nu | Amd, kB, ka, xnu,| Fe Cu Mo, W, Ps,| Ulamrepex, TypnakGeab, ¥ ucaii, BepxoBbs
MarHeTHToBas cep Sn Anrpena (Apaman)
CKapHOBO-reMaTHTOBAS I'p, nc, kB, ka,| Boa, amd, cep, Fe Sn Bi Anayawran (MaunTam)
K. 1M, T'e, M| MH, MO, BHC, XIIH, As Pe
me W Mo
CxaproBo-moaubnenuto- | I'p, ne, Mo i, nH Mo Kypykcait
RS
Ckapuoso-noaumetannu- | Ile, rp, am, mu,| Bes, amp, na, k8, Pn Mo Te}cemc:qﬁ
yeckas ra, cg ka, xa, ¢, rem, | Zn W (WO3) Huwuebemropekoe (?)
XM, Mo, e Sn
Bi
Cu
Kpapueso-rpeiiseHoBo- Ks, myc, Bd, | Cep, da, rp, 10, | W Mo As, Cu, AwTop, Atukadaay
MoaubneHnT-s0abdpa- ue, 1M MPT, MO, api. Sn Pr
MHTOBas xmu, mr, c@, ra Zn
Wuavuas keapueso-dan-| Ks, i Buc F Bl Awtop
OPHT-BHCMYTHHOBAS
X uabsasa kpapueso-rema-] KB, rem [Tu, ra, xnu Fe Ps, Cu Huwmue-6emropexoe (?)
THTOBAA
F—penxomeTalbHHHA reseTHUYEecKHld pan
AxkueccopHo-¢awoopuT- Ke, muxp, an6,| Bu, 3m, myc, To, Penkne meranast Axaynsranckuit ¥ Kussiatopexkufi  waTpy-
pejKkoMeTaabHas (B aib- ha aH, rp, cthu, opr, 3HBBI
OHTH3HPOBaHHBIX Tpa- HJAM, TIpH, Kac,
AHTAX H MHAPOJHTOBBIX MT, CeM, [H U AD.
NerMaTuTax).
Wuasuan nermatuto-pen-| Ke, mux, ang, | Penxomeraspuan | Sn, Pb u ap. | Cemepnas wuacth [Ickemckoro xpeorta,
KOMEeTalbHan myc, i u ap.| munepasuzauxs | Mo, W ap. Ypycait
Cxapnoso-marnerntosas | I'p, mc, sm, Mr | Amd, Bes, xn, da,| Fe Mo Zn, Pb Kapabay, Kapakwi3-2, Apawad, Axuwam,
KB, Ka, CPII, TeM, W (WOy) Ces. CapraploHckoe
04, XMy, Le, Mo Su,
CkapHoro-penkomerans- | Bes, akr, sm, | Muxp, kB, Ka,Ile, W (WO;) Bt Cesepnas uactb [Ickemckoro xpe6ra,
Has rp, nc, b, kac, (?) B, nH, Sn AxKanuurai
rea BHC
Ckapuoro-duaooput-mar- | ®n, Bes, Mr I'p, Boa, nic, 6y, Sn, Cu, Bi Cesepnas vacte [lTckemckoro xpedra, Ka-
HETHT-PeJ)lkoMeTalbHas Ka, reM, lie, Mo, W (WO3) Zn pakbi3 ([TepeBanbHoe W Ap.)
Kac, Iu, XIIH, Mo
BHC, H AP,
3ona ces. KoHTakTa (CapraploHCKOro HH-
CkapHOBO-HIEeTHTOBAs 3n, amp, ne, | Pa, Mmr W (WO3) Sn Tpy3uga
rp, me
CKapHOBO-MOJNHGAEHHT- Ip, nc, xa, k8,| Bes, dua, na, ka, | Cu W (WQO3) Zn, As, Tys-Amy
XaJbKONMHPHTOBAN MO, XIH, NH mr, cd, apm, | Mo Sn Pb, Bi
Kac, we, ra, npT
CkapsoBo-nofnmetaaau- | I'p, ra Amd, wme Pb Capaiicait
yeckan
I'peiigeHoBO-KBapIEBO- Ks, Myc, da, | Anb, k, nm, 6a, | Sn Bl1 As, Zn, Cul Cesepuag yacts [lckemckoro xpefra
penKoMeTanbHas B, Kac, nH, cep, me, Mo, w Mo
BHC apn, ¢, xnu




[Tpononxenue tabn. 16

Munepansnan acconuanun

X ApPaKTepHbLle INeMCeHTh

Dopmauun . HTOpOCTeleH- [Tpumepst pyronpossacuil
YCTOHYHBAA H3MEHUHBAA raapHblie HuE npuMecu
I'pefizeHoBo-penkoMe- KB, 6u, Tom, Mye, k. mm, an6.| Sn W Mo Kapaxeia
TaabHas Kac da, nUHK, TYP, IH, Bi u ap.
B
KBapueBo-rpeiiaeHoRo- KB, myc, ¢a, Tpn, k. mn, cun,| W Zn As, In, Sb, | Caprapnon
KaCcCHTEPHT-BOnb(pa- B, kac, mo | cep, cd, xou, Buc,| Sn Cu, Bi Pb
MHTO-CYabduIHAS apn, nW, TAp, ra,
(uabHas) Mr, 6ya
Keapueso-cepunur-sons- | Ke, cep, ¢a,| K, mm, myc, cun| W, Cu Zn, 'S, Ag, Sb, Bi | Caprapnon
thpamuTo-cyabduIHasn B, xnu, ra, | xa, ka, 3m, cd, | Pb Au
(munpnas) IH TYpP, CTH, 301, me
Kpapuero-monubnennto- | Kg, Mo Mo Tanneikcait
Basg (WKHabHAN)
HunbHas kBapuero-zono-| KB, nu, 304 [em, xnu, ra, Buc| Au Pb, Cu Tacrapcai, llaBypcait, Axkkanuurait
TOPYRHAs
Caonguo-daiooputo-no- | dua, o, dar, Ckm, Bes, Myc, Sn As, Zn, Cesepnasi uacth [lckemckora xpe6ra, Cap-
JEBOIMNATO-PeKOMe- 61 u ap. TO, @KT, 110, I'D, KB, W u np. Mo rapJoHCKOe pYZAHOe maje
TanbHast TYp, Kac, e, I,
cth, apn, MO, HPT
H Ap.
Kuabnas ksapueso-kap- | Ks, ka, ¢ bBa F CepepHaa uacts [lckemckoro xpefra, K-
60HaTHO-(DIIOOPHTORAS aptatiop, la6pes, Xynaiinor (?)
(B xKapOOHATHBIX H CH-
JUKaTHBIX MOPOLax)
KapGorarHo-pnwoputo- | Ka, da F DKIOKOHTaKTOBHIE 30HH CaprapioHckqro M
Baf (MeTacoMaTHuYeCKas AHayNbraicKoro MHTPY3HBOB
B H3BECTHJKAX)




B pyusax conepikHTCA TakiKe AOBOJAbHO 3HAUHTeNbHAs MpPHMech MOJH-
Mertai0B (UMHK pe3ko mpeoGaanaer Hajg cpuHUOM). OueHb XapakTepHO
NPHCYTCTBHE PTYTH (OTMEHACTCS JlaxKe KUHOBAPL), YTO MO3BQJSET [PeLilo-
JArath TEHeTHUeCKOe POICTRBO C HUIKOTEMNepaTypHoii cobcTpenuo pTyrHOf
MuHEepasH3alKelt, MposBIeH!s KOTopoil OTMEUAlOTCH Ha TPHJAETaonai
TEPPHTOPHH, a4 TaKKe MOBBILICHHLIE cojepsKands KobanrTa H NMPHCYTCTBHE
3o0J1074,

Pynel nanuoii opmanun npeacraBiasior JOBOJNLHO 3HAUMTELHLIH NPaK-
THUECKHH HHTepec, oxkaayil, namxe Goabludil, 4eM pyabl onuotunuou dop-
MAUUH CPeJHerepIMHCKOro KoMiiekca (ocoGeHHO B CBS3H CO 3HAUNTENLHBIM
Co/iepKaHHeM B HMX ILIEHHBIX NONYTHHIX KomioHentos: Co, Au u ap.).

FH,HPOTepMaJleEIH MHHepaJgaH3alus, pa3BHBaloliascs, mno JAAHHLIM Ka-
3aXCKHX I'e0J0roB, B 3Q()y3MBHBIX CBUTAX «KaJHEBLIX 0434/1bTOHA0B» (06e3
yKa3aHHi KOHKPETHHIX PAHOHOB), NPeACTABJIeHA HE3IHAUHTENbHHIMH MpO-
ABJCHHAMHE NOPOXHIKOBO-BKPaACHHLIX Cyﬂbdﬂ»{.ﬁ.ﬁlﬂx («ﬂhpﬂ’r-xaﬂbKOHHpH-
TOBOH M MarfHeTHT-NHPUTOBOI») (Qopmauuil ¢ xBaplleM, HHoTAa OGapuTOM
B TNPONHIHTH3HPOBAHHBIX Mopojax. Kak BHAHO jasKe H3 3JleMeHTapHOro
cocraga, 3Ta MuHepanusalMs O0Hapy:KHBaeT MHHePaabHO-FeOXHMHUYECKoe
POACTBO ¢ OXapPaKTeDH30BAHHLIMH BbIIE CKapHOBBIMH pYAaMH JIaHHOIoO
KOMMnexca.

PyaHblil KOMAJleKe, CBS3aHHbIH
C HHTPY3HBHBIM KOMMJEKCOM CYOIeNoYHbIX
H ansckutountnix rpauutor (P—T,)

OpyneHenne, OTHOCHMOE K ITOMY KOMILIEKCY, HTPaeT BAXKHYI POTb B
METAJNIOTEHKHY PACCMATPHBAEMOll TePPUTOPHH, B 3HAUUTEJABHOR Mepe Xapak-
Tepuays ee cnenuduxy.

Ilpeanonoxenne o nosaHerepLHHCKOM BO3pacTe UIHPOKO pacnpocrtpa-
HEHHOi peAKOMeTalbHOH M Cy/ab()HAHON MHHepaJH3alHH, accOUHHpYyloLei-
csl ¢ MHTPY3HAMH aqacKHTOHAHBIX rpanutoB B Cesepo-YaTka/abCcKo#d moaso-
ue, Brepeele  poickazano B. H. Kosepenko (1946). Buocneactrun
B. M. ITetpos (1960), npunaeuiuii Touxy spenns B. H. Kosepenxo, B xa-
yecTBe JIONMOJHHTENBLHOH aprymMeHTanHd ofpaTH/ BHHMAHHE Ha CXOACTBO
MeTaJNJOreHHH AJSICKHTOMAHBIX TPAHHUTHBIX HHTPY3Hil HaTtkaaa ¢ MeraJjo-
rerieil nerporpauyeckH OAHOTHIHBLIX TI'PAHHTOB KypeiMHchoi’{ MO/A30Hb!
(Yapraccapexuit y apyriie MacCKBHI), MO3JAHETEPUHHCKHIT BO3PACT KOTOPBIX
(P;—T)) ycraHoBJeH mo TEOJOTHUECKHM JanHbIM 1 MOAKPENAfeTcs MHO-
rotyycjaeHHbBIMH OlNpeneJeHHAMH a6CcoJIIOTHOTO Bo3spacTa.

Onnaxko Hekoropwle uccaenopatenn (E. M. Tonosun) Ao cHX 1op
CYMTAIOT, YTO BO3PACT BCeX rpanutos YaTtkanbckoro pailoua (v, cneposa-
TENbHO, CBAZAHHON C HHAMH CyJAb(UAHO-PEAKOMETANBHON MUHEpaaH3alliu)
He MOJI0:Ke BepxHekapOoHOBOIO.

Heckonrko onpenenennii abcomorHoro BospacTa pasaHUHBIX MaccH-
BOB AMSCKHTOMANBIX TPAHUTOB, NPUBEAEHHBIX B COOTBETCTRYHOLIEM pasje-
Je, ¥ /iBa OMpelesienus, punonHennsie natGoparopuein MIulAH YsCCP no
MaTepHaJaM aBTOPOB HeNOCPeACTBEHHO /Jsl PYAHBIX (hopmaumii, casau-
HBIX C 3THMH TDaHHTaMH, MOATBEPXKAIOT Hawy Touky 3peHua. Tak, Aas
SHOTHTA H3 OJOBOHOCHOrO rpeiisena Kapakpis (AHayJbraHckHil MaccHB)
noayuen Boapact 230 May. jer (rpanuua nepMu ¥ TpHaca), a s GHOTHTA
u3 peiKoMera/dbHol NerMaTHToROl Xuan Bapkpak —209 (T)).

Cpa3b pynHOH MHHepaJH3alMH ¢ Pa3HOBO3PACTHHIMM WHTPY3HBHBIMH
MaccHBAMH TLO3/IHErepUHHCKHX T'PAHUTOB, HEpelKo CYUIeCTBEHHO OTJaHYa-
IOIHMHUCH 110 OCOGEHHOCTAM BELIECTBEHHOTO COCTABA, 1aeT OCHOBaHHe A
BbIe/eHIsl HeCKOJILKHX TeHEeTHUECKUX PiljloB.
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HApyrue rpynnbl pyAHsIX opMalHif Mo3AHerepUUHCKOro Bo3pacra, AJs
KOTOPBIX He YCTAHOBJEHA reHeTHYeCKash HJAM mapareHeTHueckas CBf3b ¢
KaKUMH-THO0 HHTPY3HSIMH M He OTMeyaeTcs IeoXHMHYecKoe DOACTBO C mpe-
AbAyLIEME G0Jlee BLICOKOTEMNepaTyPHLIMH (OpPMaLNsMH, BHIOGASIOTCH KAk
PYAHBIE ceMelicTBa.

Bcero B cocTaBe [MaHHOTO KOMIWIEKCa BEIAENSETCS [ABA TeHETHUeCKHX
pana (raba. 16): 1) xenezo-poab(Ppamo-MOiHOIEHOBLIH, CBA3AHHBIH ¢
KPYNHBIMH HHTDY3HBAMH pPOropooOMaHKOBO-OHOTHTOBEIX NOP(MHPOBHAHEIX
IrpaHUTOB; 2) (GTOP-pe/lKkOMeTANLHbI, CBSI3aHHLI CO CPeqHHMH H HeBOb-
WHMH HHTPY3HUBAMH aJCKHTOHAHBLIX TPAHUTOB H HX CATENJHUTAMH, a TaKKe
dTop-MegHO-NONMMeTaNIHUECKOe PYAHOE CeMeHCTBO, He HMelollee BHJIH-
MOH CBSI3H ¢ HHTPY3HAMH.

JKenezo-ponbpamMoBo-mMouGAEHOBBIH FeHeTHUECKHI paj
Fe-W-Mo- (F, Bi, Zn, Cu)

M3 uncsia OTHOCHTENBHO KPYMHBIX HHTPY3HBHLIX MACCHBOB, CJAOMKEHHBIX
O4YeHb pacnpocTpaHeHHBIMH B YaTka/JbCKOM paldoHe mNOPQHPOBHIAHBIMH
rpanuTamMu’, TONBKO OAMH MaiilaHTaALCKHH CONMPOBOMAAETCS  [AOBOJIBHO
MHOTOYHCJEHHBIMH, XOTH M OYeHb MEJKHMH INpPOSBJEHHSAMH  pasjHuHbLIX
pyaneix ¢opmauuii. B csasm ¢ ApaumlaHcKHM MAacCHBOM MOKa H3BECTHO
JIHILIb HEeCKOJbKO HeGOJbLIHX PYAONPOSIBJIEHHH, a OCTaJbHEIE MU JIHLIEHDI
UpPH3HAKOBR opyneHeHHs (Asamacaifickuii), HIH Ke d3BecTHas B HHX Mu-
Hepasjuaauus BBHAY cjafoll H3yUeHHOCTH He MoKer OLITh YBEpPeHHO OTHe-
CeHa K JaHHOMY reHeTHUYeCKOMY psAAdy.

O reHeTHYecKkoii CBfI3H pyLONPOABIECHHH ¢ NOPOUPOBHAHBIMH Fpatiti-
TaMH, NOMHMO HX NPOCTPaHCTBEHHOH aCCOUMALHH M MPHYPOYEHHOCTH Y-
JleHeHHs1 K KpaeBhIM HJH AaNnHKaJbHBIM YacTaM HHTPY3MBHBIX MACCHBOB.
CBU/IETE/BCTBYIOT TaKie INPHCYTCTBYIOUlHE B IPaHUTaX B KauecTBe akllec-
COpHEB HEeKOTOpble pYyAHble MuHEepaJibl, XapakTepHele Mias 3ITHX pyAHbIX
dopmanuii (MoTHOAEHHT, LIEEANT, TEMATUT H AP.).

B cocraBe panHoro pajga mnpeodsagairdT OTHOCHTEJNBHO BEICOKOTEMIle-
paTtypHble pyaHble dopMmauuu, GejiHble cyab(hHAAMH, 32 HCKIIOYEHHEM MO-
JHOAEHHTA, KOTOPLII SIBJSETCS, MOXKaayid, Haunbojee XapakKTepHbBIM MHHe-
panoM nns Bcero psga W NMPHCYTCTBYET MOYTH BO BCeX MpPOSBAEHHAX pas-
JHYHBIX hOopMaLHi.

Munepanu3auus Kene3a CBOHCTBEHHA pY/AONPOSIBJIEHHSIM CKapHOBOW
TPyMNLbl, HO He 0Gpasyer 3HAUMTEJBHBIX CKOMJEHHH. ITO e OTHOCHTCA
K BOJbJpaMy, MOCTOAHHO MPHUCYTCTBYIOLIEMY B PasjMYHBIX CKapHax B BHJe
He3HAYHTENbHOH npuMecH ileenuta. DoJsee 3HaYHTENbHAS KOHUEHTPAIHs
3TOr0 MeTaj/a OTMedyaeTcsi B PeAKHX CAy4yasx B CBfA3H ¢ HETHNHYHOH AJA
JlaHHOTO ceMeiicTBa KBapleBO-rpefizeHoBoi (popMaiuei. L

[Mpoure saeMenTHl OOBIYHO MrPaOT pOJib BTOPOCTENEHHBLIX NPHMECeH,
HO B OTHEJLHBIX CAy4aax SBJSIOTCA OCHCBHBIMH KOMIOHEHTAMH PYA.

B uentpanbHON yacTH MaiiaHTalbCKOro HHTPY3HBa OTMeYAlOTCs MHO-
rOYMCJEHHbIE MPOSIBNEHHS NEerMaTHTOBBHIX XKWl (MerMaTHTOBO-XPY-
CTaneHoCHOH pyﬂﬂoﬁ qjopMauHH). JKunwr npocroro c?c:'rasa
JIMIIeHE PYAHOH MHHEpaNH3aluH, M TOJBKO B BHIE He3HaYHTeJbHOH NpH-
MecH B HHMX ycTanapjupaercsi (0ObIYHO B IPOTOJIOYKAX) aCCOUHALMA He-
KOTOPHIX PEAKOMETAJbHBHIX MHHEPaJoB C MOJNHOGJAEHHTOM, H3pelKa KONYM-
6UTOM, TYPMaJHHOM, IIHHBAJILIHTOM.

| Kak oTMeualoch B cooTBeTcTBylouieM pasgedie, B. B. Kosuipes B coctase 3Toil ham-
Gonee MOJOROH (Mo ero ZaHHEM) rpaHHTHOH (pOPMALMH YCTAHABJIHBACT B HEKOTOPHIX Mac-
cuBaX MOCTENEHHLIE TePexoabl K alACKHTAM H LIEJOYHBIM rPaHHTAM.
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K stoii ¢opmauun, no-BHAHMOMY, OYeHb GJAH3KH 110 BpPeMeHH
MHOTOUHC/IeHEBIe [POoABJleHHE MONUOZEeHUTOBOH GOopMaUUU B
rpaHHUTAaX, NPEACTaBJeHHble HHYTOMKHBIMH MO MaciutaGaMm BhIAeNTeHH:-
MH [JIEHOK-IIPHMAa30K UJH MEJKHMX d4ellyeK MOJMOIEHHTa B TIONTH HeW3Me-
HeHHbIX TpaHHTaxX pasJuYHBIX 1acTeil MaiifldHTanbCKOro Maccusa.

lenetuyeckoe noJsiokeHHe HanGosiee HHTEPeCHOH B MPAKTHYECKOM OTHO-
IIeHHH KHABHOH KBapLUEeBO-rpeii3eHO-MONHOLEeHHT-BOAb®Ppa-
MHTOBOH (POPpMAIHH HEJOCTATOYHO SCHO B CBA3H CO CJAOMKHOCTBIO H HEOI-
HOPO/HOCTHIO CTPOEHMSl WHTPY3HBAa HA ydacTKe ATop-ATmKalnayckoi
30HbLI, Tie 3Ta MHHepanu3auHsi npossiasercs. [lo noc/nelHero BpeMeHH He-
kotopuie uccaenosatenu (E. M. Tosnopun, B. A. Kum) cesaspiBanu ee ¢
TPEUIHHHOH TPAHHTHOH HHTPY3HeH, OTHOCHMOI HMH K HauOojee MOJIOJBIM
NposABJICHHAM MACMAaTHUECKOH jesTeapHocTH B MafilaHTaJbCKOM MaccHBe.
B. B. Koawipes, ®. ¥Ycmanos # [pyrue OTPHLAIOT CyllecTBOBaHHe 3/eCb
caMocTosATe1bHOl HHTPY3HH, Gojee MOJIOJoH M0 CPaBHEHHIO ¢ MOP(HPOBHA-
HBIMH TPAaHUTAMH, HO oTMeuatoT 0OJblIge CKOMJeHHE MEJKHX TEeJ KHJbHBIX
OTLICH/IeHHH 3THX FPAHHTOB (amIMThHI, alJIMTOBH/HbLIE FPAHHTbI) B 30HE HX
KOHTAKT4 ¢ GoJiee JPEeBHHMH IDaHOJHODHT-aJaMe/JIHTaMH.

Pynsl ¢opmauuu B 1e0M HMEIOT Ca0XKHBIH cocras. HauGomee pac-
npocTpaveHbl KBAPLEBLIE JKUJALI C BOJAb(QPAMHTOM H Pa3/IHYHBIMH CYJbOH-
namu. [peiiseHbl pa3BHTHL OTHOCHTeNbHO cnabo (riaBHEIM 06pa3oM B 3a7b-
GaHnax KBapLEBBIX JKWJ) H LpPeACTaB/EHL MEIKO3EPHHCTHIMH Pa3HOCTSIMH,
uHorga ¢ MoauO[eHHTOM, BBIJEMHBIIUMCSH, NO-BHLHMOMY, paHee APYTHX
cynbdUIOB H BoJb(ppamHTa. XapakTepHO NPHCYTCTBHEe B pylax B KauyecTBe
BTOPOCTENEHHBIX KOMIOHEHTOB 0JioBa M BucMyTa. C 5Toli MHUHepanusaumei
CBSI34HO OYeHb He3HAUHTeJbHOe NposB/jeHHe (OJee HH3KOTeMIepaTypHOIl
JKHJBHOH KBapuU-QJIOOPHT-BHCMYyTHHOBO# ¢GopmMamuy, pac-
MOJMIOKEHHOe B HENOCPeACTBEHHOH GaH30CTH K AITOPCKOMY MeCTOpOKe-
HHIO TAaK}e B 30HEe 3H/IOKOHTAKT4 Maccusa.

B kadectee KoHeunoro HauGojiee HU3KOTEMNEPATYPHOrO fPOSoieHUs
MHHepa/JH3aUHH [aHHOTO psila MOXKHO pacCMaTpHBAaTb KBapleBo-Kap6o-
HaTHO-(IIOOPUTOBblE KHJALI € PEAKOH NpHMechio cyab(QHIOB H reMaTtmra,
JAOBOJILHO 4YacTOo BCTpeyalollHecHd B rpaHuTax Apaﬂ.laHCKOI'O HHTpY3HBA.
Onnako 3TH KHAbl NPAKTHYECKH He OT/IIHUYHMBI OT MPOSBJAEHHH MHHEpaJH-
3alud JIpyroro pyAHOro ceMelcTBa NO3AHErepUHHCKOro Komnjekca (omu-
CHIBAEMOI'O HH:Ke), KOHIEHTPHpPYIOLHXCA B nepHdepHuecKHX yacTax
Cepepo- u [Omuo-UaTkanbekoif NOA30H B NOA0OCE PervHOHANBHEIX Pasfo-
MOB KaK B HENOCPeACTBEHHOH aCCOUHALMHM C TPAHHTHBIMH HHTPY3HBaMH!,
TAK W Ha 3HAaUNTeNLHOM YValeHHH OT HHX.

I'pynna ckapHoBEIX (hopMalMil JaHHOTO psijia NPeAcTaBleHa AOBOJLHO
MHOTQUHCJEHHBIMH, HO OYE€Hb MEJKUMH TNpPOSBJEHHSIMH, He HMeIOLIHMH
NPaKTHYCCKOTrO 3HAYEHHA. TaK, HHYTOZKHBIMH ITPOABJIEHHAMH CJIOZKEHA Haubo-
Jieée BBICOKOTeMIIepaTtypHad CKapPHOBO-XxauJa BKOODUPHUT-MATHEeTHTO-
Basi GopMauus, nO-BUAMMOMY, OAM3Kas 1O YCIAOBHMAM  pynooGpa-
30BaHMs K OJHOTHNHOH (opMalMH, CBf3aHHOH ¢ GaTONMTAMH CpejHerep-
IIHHCKMX TPAHHTOMIOB [OBLIIEHHOH OCHOBHOCTH.

Heckonbko Gonee sHauuTesnbHasi KOHUEHTpaLHs jKelde3a OTMeuaercs B
NpOSIBJIEHHSX CKapHOBO-reMaTHUTOBOH pynHo#lh dopmauwns,
BCTPEYEHHBIX TOJbKO B OJHOM MecTe — B 30He KOHTaKTa rpauudtoB Maii-
OAHTaJbLCKOTO HHTPY3HBA ¢ H3BECTHsIKAMK B npaBoM GopTy AwaynabraHcas.

Vi TepecHOor OCOOEHHOCTHIO TEOJOrHYecKon MNO3ULUU SBMAfEeTCs pa3Bu-
THEe €/IMHOH CKapHOBOH NOJOCHl HA KOHTAKTe pAa3JUYHBIX TPaHHTOB Kak

! Takue npossienus HaGaoaawTed cpexn kapGoHatHoll toawn [3;—C, kK cesepy cr
MaiigantanpCKoro HHTPY3HBa.
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ROPPUPOBUAHBIX, TAK H aJibOHTH3HPOBAHHLIX AJNSICKATOMAHBIX (AHayJbra-
CKHH MaccHB).

Beuay cyulecTBYOUIHX Y HEKOTOPLIX HccleloBaTesnell COMHEHMIl B OJI-
HOBO3PACTHOCTH 3THX TPAHWTOB, OTHECeHMe AaHHOIl (OPMAUMM K TeHeTH-
YeCKOMY p#ily, CBS3aHHOMY C nop¢hHPOBHAHLIMH TpaHHTaMu (IO MHEHHIO
E. M. I'onouna, B. B. Koauipea u B. M. IlerpoBa, Go/jee MOJOLbIM)
MOKHO CYHTATE 10 HEKOTOPOH cTermeHd YCJOBHBIM.

Jlna pyn aaunnoii opManiu, Kak M Aad OXHOTHIHOH (opMauHH cpei-
HETEPLHHCKOTO KOMIIEKCA, OUeHb XapaKTepHa accOlHalnsa CNekyasapHTa
¢ 0OMNBHBIM KBapleMm, HepeiKo HMeIUHM 1UecTOBAThHIH, KPYNHOKPUCTa -
yeckuii raburyc. IloMumo KBapua, reMaTHT BblAeAsieTCs B aCCOLUHANHH ¢
KaJbhUHTOM M PO30BLIM MOJIEBBIM [IATOM, JA0BOJBHO 6O0JbLIOE KOJH{GCTRY
KOTOpPOro fABASIETCst Cneuu(pHuecKoil 0COOCHHOCTBIO NaHHON (opmanun (He
XapaxrepHo JAnsi reMaTHTOBBIX CKAPHOB CPEAHErepIHHCKOTO KOMIIeKea).

Munepannzaunsa KBapUueBo-cy/ib()UIHOTO 9Tana TAKIKE NMPOSBIEHA OUEHb
crafo. B ee cocrase canepur npeodaajgaer Haj rajJeHUToM (cojeprKanue
cBHHIlA 00LIMHO He Bbllle KIapKOBOTQ).

Cpean CKapHOBO-MOaNUOAEHHUT-NONHUMEeTANAJTHYECKOMH
hopManyy, NPEACTARJEHHON eAHHMYHBIMM MEJKMMM  TIPOABIEHMAMH,
ocofoe Ho/10MXKeHHe 3aHHMaeT pyaonposs/ieHue Texenicail, cKkapHOBO-PynHblE
3a/1eH KOTOPOTO NPOCTPAHCTBEHHO CBA3AHBI ¢ HHKHEKAPOOHOBBIMH CHEHH-
TaMH, AHOPHTAMH H MOHLOHHTAaMH, AafiKaMH KBapUeBbIX NOPHHPOB HeH3Be-
CTHOTO BO3PAcTa H JHUIb B He3HAUHTENbHOH YacTH ¢ NOPGHPOBHAHLIMH Tpa-
nutami MalinanTaibeKoro HHTPy3nBa.

INo naunem K. ¥Ypyn6aeBa, MosnGaenuToBasi MHHepaau3aius B cKap-
HAX CBf3aHa ¢ HH/KHeKapOGOHOBLIMH CHEHHTO-AHOPHTAMH, a MOJIUMeTaJJlH-
yeckas —c¢ JadkaMu KBapleBbix nopdupos (BeposiTHO, JepHBATLI 103/1He-
repUHHCKHX TpaHHTOB). Bbifenenne cyap(uAOB MelH, CBHHIA, HHHKA B
accouMalluy ¢ KBapueMm H XKapOoiaToMm CONPOBOIXKAAGTCHA Pa3iozKenueM pan-
HUX CKapuoB ¢ oOpasoBaHueM aM¢pubo/ia HOBBIX reHepauHii, rpaxata H
MHPOKceHa. YCJOBHO K 3TOH ke (opMalnuu MOMKHO OTHecTH Demrtopckoe
(Humuebemropekoe) cKapHOBO-NOJHMETa JIMUECKOe PyA0NpOsBAeHHE, [1PO-
CTPaHCTAEHHO CBSI3AHHOE C MEJKO3ePHHCTBIMH JeHKOKPaTOBLIMH TpaHHTaMH
Kpaesoi uactn MaliianTanabekoro MHTPY3HBA, BO3PACTHOE M reHeTHYECKOe
MOJIOKEHHe KGTOPBIX HEJO0CTATOYHO fiCHO. B cocrabe CKapHOBO-PYAHBIX 3a-
Jexell 27oro pylonposiBJaeHHs, Tak e Kak B Takeuicae (u MOYTH BO BCeX
CKapHOBO-NOAHMETALIHIeCKHX PYAHBIX opMmalusx YaTkajabckoro paioHa
HE3ABHCHMO OT MX BO3PACTHOrO W FEHETHYECKOTO IOJIOMKeHHS), 3HAUHTEbHO
IIPOSIBJIEHE NMPOKCEH, MU/AOT, OTYACTH Be3yBuan, XapakTepHo NOBLIMICHHOR
cojepxaHue MOJHOJEHATA H BUCMYTa M mpeodjajaHye LHHKA HAJ CBHHIOM.
Opanako MOSIBJAEHHE B 3THX Pylax (WIIOCPHTA 1 MOBBIMIEHHAA KOHIEHTPALH
0/10Ba M HEKOTOPBIX JADYTHX DEIKHX METa/lJ0B MO3BOJSIOT 1iDeAN0J0XKHTS,
UTO OHHM OTHOCSITCSI M K OMHChIBAeMOMY jaJjiee ApYyroMy FeHeTHUeCKOMY psay,
CBSIZAHHOMY C A/SICKHTOMAHLIMH FPAaHUTAMM 3TOF0 KOMIWICKCA.

Jlokanusauus pynonposiBjieHHid paccMaTpHBAeMOro TeHeTHUecKOro ps-
n1a 3aBHCHT OT ocoOeHHOCTeH CTpPOeHHs W COCTaBa pasHUHBIX YacTed HH-
TPY3HBHBIX MAaCCHBOB, CJI0KEHHLIX [DOAYKTHBHBIMH TPaHHTaMH, HX Mop@do-
JOTHH, 5PO3HOHHOTO Cpe3a M KHJbHBIX oTenaenud. Opylenenue
NPAaKTHHECKH HE BHIXOAMT 3a TNpeAcibl KOHTAKTOBHIX 30H HHTPYIHBHEIX
MaCcCHBOB.

[TocnemoBaTenbHOCTh PYA006pa3oBaHUs, KaK M T€OXHMHS PYAHOTO Npo-
uecca, H3ydeHbl HefocTaTouHo. Kak ofuiylo 0co6eHHOCTh MOMKHO OTMETHTb
craboe TposiBieHHe KBapueBO-cyJb(HAHONQ 3Tana MHHeEpaJH3dalUHH B
CcKapHax.
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XapakTepna accounauns BosabhpaMa M MoaHOAEHA NPH OTCYTCTBHH
«CYILECTBEHHBIX KOHLEHTPAUMil APYrux peaxkux MeramioB. Cpein mnonaume-
TaJJ0B Be/IYILYIO POJdb OFLIYHO HIPAET LHHK.

B npakTHuecKOM OTHOLIeHHWH HauGonee HHTEPECHBI XpYyCTaJeHOCHBIE
NlerMaTHTHIL.

DTOp-penKOMETANbHBIH TeHeTHYECKHH P

HMHTpy3uBHble MACCHBEI aJSCKHTOMIHBLIX TPAHUTOB, 06JafaloUIHX NPH3-
HaKaMH <«K/JACCHYECKHX» peJKOMeTaJbHBIX TDaHHTOB, COMNPOBOKAAIOTCA
MHOTQUHCJEHHEIMH M UaCTO JOBOJbLHO KPYIHBIMH IIPOSIBJACHUAMH KOMIIJIEKC-
HOH peJIKOMeTANbHOH M cyabhuanoil MuHepanuzauuu. Ilpn stom  oGnyHO
OTMeyaercs MIHPOKash raMMa pa3HooOpa3HbIX PYAHLIX (PopMauuii — oT
Haudosee BBLICOKOTEMIICPATYPHBIX aKIECCOPHO-3MHMATMATHUYECKHX H Ierma-
THTOBLIX 10 HH3KOTEMIepPaTypPHbIX (DIIOOPHTOBBIX KHJ, 00/a1al0UHX YETKU-
MH NPU3HAKAMM FeOXHMHYECKOro poJcTBa JAPYr ¢ APYroM M ¢ caMHUMH rpa-
HUTaMu (TIpeKie BCErO nOBLIIEHHAs KOHLEHTpauust ¢ropa) M HHOrna
30HAJBHO PACNO/I0KEHHLIX BOKPYr HHTPY3UBHBIX MacCCHBOB.

Pypuvie ¢gopmauuu 370r0 psfiza CKOHLEHTPHUPOBAHBI B OCHOBHOM B Ce-
BepHoil yactn CeBepo-Yartkanbekoit noasonbt (Kapaxeis-Manac-Oiiraunr-
CKasl pyJHas 30HA4), McHee pacnpoCTpaHeHbl OHH B IOXKHOI YaCTH OMHCbIBae-
Mcii tepputopun (Caprapaon-Kbi3buiTiopeKas pyaHasi 30Ha).

Haubonee Goratas u paszHooOpazHas peikOMeTalbHas MHHepaJH3a-
LUHsl OTMEeYaercss B CRA3H C OTHOCHTeNbHO HeOoubuiuMm Bapkpakckum mac-
CHBOM, CJIO¥KEHHBIM THHHYHBIMH AJfICKHTOWAHBIMH TpaHuTaMu. AHajoruu-
Hble pyAHLle opMalMd pa3BHTEL B CeBepo-zanajHoil uwactu Manacckoro
UHTpy3uBa (¥Ypycalickoe pyaHoe MoJie), 4YTO AAeT OCHOBaHHE NMPEANoJaaraTh
MX CBfA3b He ¢ CHJAbHO 3POAMPOBAHHBIMH TNOP(MHUPOBHAHBIMH TpaHUTAMH,
c/laralwniMMHy OCHOBHYIO Maccy 3TOro HHTPY3HMBa, /s KOTOPHIX nojgobHas
MHHepanH3alUHs He XapakTepHa, a ¢ AHAJOTHUHBIMH aJfACKHTOMAHBIMH Tpa-
HUTaMH, BO3MOJKHO, ellle He BCKPLITHIMH 3PO3HeH.

B cBA3M ¢ aNfCKMTOMAHBIMH TpaHHTaMu AHayJbraHCKOrO MaccHBa,
‘Gosee KpynHoro W rayb0oKO 35pOJHPOBAHHOTO NO cpaBHeHuio ¢ bapkpak-
‘CKHM, OTMeualoTCcd Te ke Tuibl (GopMaiuii, HO MHHepaJH3alUUs B IEJOM
HOCHT 3[ech GoJjice paccesiHHblil Xapaktep, He o0pasys 3HAYHTENbHBIX KOH-
LeHTpaLHii.

[Toka wusBecTHa TOJbKO OejHasi MHUHepaJM3alliss B CeBePO-BOCTOYHOM
yacte Apawanckoro uHTpy3usa (KsizbinTiopekoil 3oubl). OnHako ee kKauge-
CTBEHHOE CXOJICTBO ¢ MMHepaauzaiueil pV/IHBIX 30H, OXapaKTePH30BAHHBIX
Bhiille, CBHJETEJIbCTBYET O NPHHAGENKHOCTH K 3ITOMY K€ TeHeTHUYeCKOMY
paay u B 00lleM MOTEHIHAJbHOA BO3MOMKHOCTH 3TOH 4acTH paHoHA.

Munepanuzanus CaprapJoHCKOTO py/JHOTO NOJs, NPOCTPAHCTBEHHO CBA-
3aHHan ¢ HeGOMLLIOH TpelMHHOH WHTPY3HeH aMfACKHTOHIHBIX TPaHHUT-TIOP-
«pupos, OTIHUAETCA OT BbIEONHCAHHOH HECKOJBbKO HHbIM KOJNHYECTBEHHBIM
COOTHOIICHHEM METa /0B (BEAYUIYIO POJb HIPaioT BOAb(GPAM H OTUACTH 010-
BO), a TAK:Ke COKpailedHeM OOTaThlX MHHepaJH3aTOpaMH BBICOKOTeMNepa-
TYPHBIX PYJAHBIX (OpMAallKii 38 cueT BO3PACTAHMA POJIH CpedHeTeMIepaTyp-
HBIX CyJb()HAHO-PEIKOMETaLbHbIX.

Quenb MHTEPECHA W NEpPClIeKTHBHA 3Jech peAKOMeTajbHAas MHHepaJu-
3alMA B <«anokapOOHATHLIX TpeilseHax». :

Ilnsi nanHoro psiza oco0eHHO XapakTepeH TeCHBIH napareHe3uc GepuJ-
Jaug ¢ (ropoMm, KOTOphle B OoJlee BEICOKOTEMIEpPATYpHBIX (opMaunusx cBs-
3adbl [PAMON KOpPe/ALHOHHOH 34BHCHMOCTBIO M XapaKkTepH3ylT ocobbii
THO MeTaJlJoreHHyecKoil crelldanis3alldd aasCKHTOMAHOH Marmel, NpHCy-
lleil HEKOTOPLIM TPOBHHLNMAM. DTa CleuHaJu3alus OTYETIMBO LpOSBJSETCS
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y#e B anbOMTH3HPOBAHHLIX T'PAHHTAX H MHAPOJAHTOBBIX erMaTtuTax Haubo-
Jlee BLICOKOTEMIIEPATYPHOI AKIEeCCOPHO-PEAKOMETAaNbHOM
(bnwopur-penkomMeTanprHof) Hhopmalki, B YCTOHYHBYIO MH-
HEpaJbHYI0 acCOLMAlHI KOTOPOH, KpoMe KBaplua H TOJEBHX IINAaTOB,
BXOIHT (JIIOOPHT — HaubGoJsiee pacnpoCTpaHEHHLIH AKLeCCOPHBIH MHHepan
ANSCKHTOHIHEIX FPAHHTOB.

MH&pOJIHTOBbIMH nerMaTHTaMH, KaCCHTCPHTOM H ApyruMu MHHepasa-
MM peIKHX MEeTa/JJOB oOcOOeHHO HACHINEHB KDPYNHO3€DHHCTHIE TPAHHTH
Aunaynbrauckoro Macchpa, ofsajfaioliiie NOBLIIEHHOH O0JI0BOHOCHOCTLIO, B
MeHpllIeli cTemeHd OHH XapakrepHbl Aas KolawiTiopcKoro Maccusa. Tan-
Taj-HuoOHeBas MHHepanusalusa Oonee Pa3BuTa B anbOHTH3HPOBAHHBIX Tpa-
HuTax bBapkparckoro uutpysusa. Jlaa 3Tofl hopMali¥ XapaKTepeH Takke
oyenb pa3HoOOpa3Hbli KOMNJEKC PeAKO3eMEeNbHBIX, PeIKOMEeTaNbHEIX H
pPaavoaKTHBHEIX aKHeccopHeB, 06yCAOBIHBAIOMHA NOBLIIEHHEIE KJIAPKH 3THX
3/eMEHTOB B rpaHuTax. Pyibl, HECMOTPs Ha HH3KHe cojepmaHud, oGnana-
10T CYUIECTBEHHLIMH CYMMAapPHbIMH KOHUEHTPAUHAMH Ae(MHULHTHLIX peAKHX
METAJJIOR.

[IposiBnienusas X HAbHOH NMErMaTHT-PEAKOMETAJNbHOHN Py A
HOoli GopMaUUu H3BECTHH B YPycaifiCKOM PyJHOM noje H B CeBepHOM
yactu [lckeMckoro xpe6Ta.

Bonee wuayuemHsle mnermaTuTHl BTOpPOro paitona (K. JI. Ba6aes,
I1. K. Canos, B. A. Hapoanas, ¥. Paxmenor u Ip.) XapakTepH3yTCH
/OBOJIBHO CJIOMCHOH MHHepaabHOH accoumauweii. Y. Paxmenos BugenseT
ABe pPAasHOCTH FNerMaTHTOB, OJAHA H3 KOTODHIX, NpPEICTABJEHHAs THITHYHO
KHJIBHLIMH (POPMaMH C Pe3KHMH OTPAHHUYEHHSMH, HHBLEKUHOHHOTO POHC-
XOXOeHusd, a BTOpas -— MeracomaTHyeckoro. Ilocnennss, Bo3aMoxHO, AB-
JISIeTCA aHa/JoroM MHAapPOJMTOBLIX METMATHTOB AHAy/nbraHCKOrO MAacCCHBA.

Onnoii u3 nHanGosiee BaxubXx GOPMALMA JAHHOTO psiga  SBATETCH
KBapu-peaikKkoMeranabHasd CITOXHaHA MHoOrocTajguiiHaga
popmanusa, B Kapaksisckom pyaHoM noae (AHayasraHckuit MaccHa).
[pencrasiena raasnbiM 06pasoM WITOKBEPKOBBIM THIOM C BEIyIIEdl PObio
COGCTBEHHO rpeifi3eHOBONl PAa3HOBHAHOCTH, B CeBepHON wacTH [ICKeMCKOro
XpeGTa H ¥YpycalickoM — rpeii3eHOBON M MKHJBHOH KBaPIeBO-PefKOMETa/lb-
HOH, B CaprapA0HCKOM — JKUJIbHOH KBaplLEBO-KaCCHTEPHT-BOJIb(PAMHTOBOI
Pa3HOBHIHOCTBIO H PeAKOMETa/bHBIMH aoKapOOHATHBIMH Tpeli3eHaMH.

B cesepnoii wactn Ilckemckoro xpe6Ta u B HuKHHX ropusonrax Cap-
rapoia npeoGrajfaioT KBapl-MYCKOBHTOBHE, KBapu-(JIOOPHTOBLHIE K
KBapLeBO-TONa30Bbie Tpeiisedsl, a B Kapakbi3ackcM — KBapueso-6HOTHTO-
Bele (c TomazoM). B mnocsegueM HHOT/la OTMeuaioTCA TaKiKe PeAKOMEeTanb-
Hbleé MaJOMOIIHEIE MPOMKHAKH C He3HAYHTENLHOH NPHMechbl OGHOTHTA.

Bonee nospnss Munepasusaims HHorga oGocoOnsieTcss B BHIe cCamo-
CTOATENbHbLIX MKHJBHBIX KBApleBO-CEPHIUT-BOIbYPAMUTO-CYNbhHIHLIX 00pa-
sosanuii (Caprapnon, oruactu OfiranHIcKOe pyaHOe noJe).

Ha Caprapnouckom Mecropoxpaeunn M. H. Tosoposbim( 1950) onu-
CaHa onpeaeqeHHasd BepTHKaJ/ibHasAs 30HAJbHOCTbH MHHEpaJIH3alnuu. [To ero
CXeMe THIIHYHbIe KBapI-MYCKOBHTOBLIE M TOIa30Bbie I‘peﬁBEHbi, qacro pa3s-
BHBAIOIIHECS BHE CBA3H C KBADLEBHIMM JKHJIAMH, XapakTepHbl JMilb JJ5
Gosiee ray0OKHX FOPH3OHTOB 3TOTO MECTOPOXIEHH:H, XOTa 00L[as MOLIHOCTb
OKOJIOXKHJILHBIX H3MEHEHHBIX MOPOJ BO3pacTaeT € yMeHbUIEH#HeM rayOHHEL

OnHoBpeMeHHO B COCTaBe PYAHLIX JKMJ B BepxHell 4acTH MeCTOpOXKje-
HHsl NOCTENEHHO YMeHbIIAaeTcsi KOJIHYECTBO OPTOKJasa, TPHIJIMTA, amaTuTa,
MoaHOLeHHTa, KACCHTEPHTAa M BO3pacTaeT pPovib OoJiee HO3AHEH mapareHeTH-
YecKOH accouMalnuy KBapiua ¢ kapOoHaTaMH, XaJbLKOTHPUTOM M Ta/JeHHTOM:
(B ocHoBHOH Macce KBapleBo-CyJabhHAHO-BOIbMPAMUTOBEIX KHJ npeobiaa-
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JaOWHMH CcyfdbpHlaMi ABAAIOTCS NMUPUT U cdaneput). OKONOKHIbHbIE H3-
MEHEeHHs! BblpaxeHbl CepULIUTH3ATIHET.

B cesepnoit uactu Ilckemckoro xpeGta W Ypycaiickom pyaHoM mose
KBaPLEBO-PEAKOMETANBHEE KUAL HMeioT B ofuiem Gonee npoCTol COCTAB
(anst HUX, B YaCTHOCTH, He XapaKTepeH KajWIUNar, a TPHIUVIUT He OTMe-
yaerca Boece). Cpenu cynb(HIOB BO3pacTaeT pPojb BHCMYTHHA H OTUACTH
apCeHONHPHTA.

Io psany snementoB BhillenepeuucienHsle GOPMAUUH MPEACTABARIOT
SIBHBII HHTEpec.

[TpomelIeHHOE 3HAYEHHe BO BCEX 3THX DYAHBIX 30HAX HMMEIOT TaKikKe
KOHIleHTPaUHH BoJb(ppama H ocobenno osoBa (uma npumepe Caprapmpona
OTM@UEHA TeHJEeHLHs K BO3DACTaHHIO collepxaHus ojoBa B 0OoJee ruy0o-
Knux ropusonrax). B Kapaxwis-Auaynbranckoil pyaHOil 30He 3Ta MHHepa-
JH3alus NpoaBJAeTCsS 3HAUNTENbHO caalbee.

KpapueBomMonubjlenuTosas (KHJbHAa#) dGopManusg
npeiacTaBieHa elHHCTBEHHBLIM He3HaUHTeJNbHBIM pyaonpossiaenneM Tamubik-
tait (Kapakpia-Anaynabranckuit pyausiit paiion). Kak u ojnoThoHas ¢op-
MallHsa CPeHereplUHHCKOro KOMIJIeKca, oHa MaJomeperneKTHBHA,

KoHeunoii craaueil pasBHTHSI pPYOHOTO KOMILJIEKCA B CHJIHKATHOMH
cpejle MOMKHO CUMTATb OT/AEJbHbIE MPaKTHUeCKHe Oe3pylHble KBAPIEBO-Kap-
6oHaTHO-QAOpHTOBEe KHAB OfrauHckoro pyjaHoro noJjsi, CBA3aHHbE, [0
IT. A. CunensuukoBy (1949), 3akoHOMepHO 30HaJbHBLIM pa3MelleHHeM C
Goslee BLICOKOTEMIIEPATYyPHLIMH KBaplieBO-BOJb(PaMHTO-CYAbOHAHBIMU M
KBapl-Tpefi3eH-peIKOMeTaMLHBIME JKHIIaMM.

AHunpHasg KBapuneBOo-cyaAbOUHIOHO-30A0TOpYyAHAN (oOp-
Malus, TMpeicTaBleHHasl HECKONLKHMH OUeHb MeMKHMH [DOSIBJACHUAMH B
Oi#iraunckom pyaroMm paiioHe (Tacrapcaii, IllaBypcait m ap.), orHOCHTCHA
K JaHHOMY Dsily Ha OCHOBAHHM TNPOCTPAHCTBEHHOH ACCOLMALHH C MEJKHMH
ITOKAMH aJISiCKUTOHJHBIX TPAHUT-NOPGHPOB, PACHONOKEHHEIX HENoaasnexy
or Bapkpakckoro uuTpysusa. Ceojep:kaHHsi 30J10Ta HHOr/la BHICOKHe, HO
pa3Mepsl HM3BeCTHBIX PyJAONpOsiBJIeHWi He3nauuTenbHbl. Ilpumech 3oso0Ta
ycTaHoBJeHa H B OorartelX cyab(HIaMu Ku1aX BepXHHX ropusoHtos Cap-
rapionckoro mectopoxjennus. Ilpakrtuueckoe snauemie 5Toil MHHepanuda-
IIHH HEesICHO, HO ee CJelyeT YUHThIBATH MpH KOMILIEKCHOI OIeHKe COOTBET:
CTBYIOUIHX PYIHBIX NOJIEH.

C HHTPY3HMAMH AJICKHTOHM/IHBIX TPAHHUTOB CBA33aHbl H MHOTOYHCJEHHBIE:
PYAONPORBACHUA CKapHOBOH rpynnet dopmauuii, Hepeixko TakKxKe npen-
cTaBjsilOllHe TpakTHYecKuH HHTepec. Mx obuleit xapakTepHoii ocobeH-
HOCThbI0 sBAsieTcss Gosblloe cofepxaHue MarHerdta M ¢uawoopura. OgHako
3HayeHHe HMeeT JIHIIb KOMILIEKCHO-pelKoMeTaslbHOe opyleHeHHe. Ksapue-
BO-cynb(QUAHAY MUHEpaNU3auus, KaK NPaBuNo, pa3suBaercs cnalbo, xoTw
B E€IHHHYHHIX CJy4asX BO3HHKAMOT OTHOCHTEJBHO OoraTele cKapHOBO-CY/b-
U HbBle PYIBL

Menkue mnpossiaenuss HanGosiee TPOCTOH 10 COCTABY H TNPaKTHYECKH
6e3pyHOH CKAaPHOBO-MATHETHUTORBRONW @QOPMALKUYU H3IBECTHH B
Caprappone, B Kapakbia-AHayJbranckom pyaHoMm paiione u B Apamas-
Keiseiitiopckoit 30He. B 3a/iexax rpaHaToBOrO H NHPOKCEHO-IPAHATOBOIO:
cocTaBa, MHOr/[a CO 3HAYMTENLHOH NMPHMeCbi0 3MHJA0Ta, aM(PUOOIOB H XJO-
PHTA MOCTOSIHHO OTMeYaeTcs MaTHeTHT, 00pasyoUHil CKOTJIeHHsS MacCHBHBIX
PYA4 oueHb HeGOJbIINX Pa3MepoB, IeeJHT W pPeldKas BKPANJIeHHOCTb Cy.b-
¢umos, u3 korophix ans Kapaxkuis-Anayasranckoro paiiona HauGosee
xapakrepeH MouuGJeHuT, a Aiasa Caprapaona — xanekonupur. [1pucyrcrue
¢moopuTa H INOBBIIEHHOE COJEpP:KaHHe MHHEPaJioB peJIKHX. 3JeMeHTOB.
(on10BO M Ap.) NMOATBEP:KAAET NMPHHAJJEKHOCTh (DOpMAIHM K paccMaTpHBa-
eMoMy reneTHueckoMy psiay. HanGonee BaxmHOe 3HaveHHe B. 3TOH rpynme

137



HMeeT CKApHOBO-GQIWOPHT-pPeJKOMeTadbHas @GopMauHi,
MHOTOUHC/IeHHBIe PYAHBIE 3ajexu KOTopoil u3BecTHbl B CaprapaoHCKOM
PYAHOM ToJe M B Menbllefl cTeneHn Xxapakrepusl mis Kapakpiz-Anayib-
TrancKoTo paitona.

Criennuuecknii cocTaB CKapHOB C BeAyllell POJIbI0 Be3yBHAHA, 3MH-
Jl0Ta, aKTHHOIHTA, ()JIIOOPHTA, HX [PCHMYIECTBEHHAS JIOKAJIH3alds Ha
HEKOTOPOM Yy/larieHHH B KPOBJIe WHTPY3MBOB — Haubonee xapakrepuble
ocobenHocTH AaHHON (opmatnu. Bee 3TH cKkapHbBI 0GoralleHsl TakKiKe BOJb-
‘ppaMoM, OJIOBOM M BHCMYTOM, IDHUEM CO/EP:KaHNS BOJb(paMa 31ech BHI-
me, yeM BO BCeX OCTAJbHBIX CKapHOBO-PYAHBLIX (hOpMauUHAX paiioHa.

Enuncreennas oboramenHas cyab(uiaMH CKAapHOBO-MOJNHGIe-
HHT-XaJAbKONUDPHTOBAA (GopMauHua MNOPeJCTARIEHA CPABHUTEILHQ
11e60JILIIHMH PY/IONpPOABJEHHAMH B ceBepHolt uactu [lckemckoro xpe6ra.
Coctap MNTPY3HHK, K KOTOPol npuypoueno ©Gosee xpynnoe Dapxpaxckoe
MOJIHOECHOBOE DYAONPOABICHHE, He BBISICHEH (H3BECTHBLI JHUIL JOPYIHBLIE
naikn kpapuesniX nopgupos); Tysawryiickoe pynonposiiense pasmeliaer-
csl B KOHTaKTe HeGOJIBIIOr0 WITOKA TPaHHT-NOPGHPOB, GJAM3KHX [10 COCTABY
K rpanutaM bapkpakckoro HHTpy3uBa.

Cxapiip 370l HOpMaNUM OTAMHAIOTCS OT JPEABIAYHINX Gojee NPOCTHIM
CYUIECTBEHHO TPAHHTOBBIM COCTABOM M TECHOM accolHaliiell ¢ M3BECTKOBO-
CUIHKATHLIMH POTOBHKaMH. QDUIIOOPHT HrpaeT HE3HAUHTEJABHYIO pPOIb
CKapnbl COOTBETCTBeHHO Oe/HB peaKOMeTaJbHbIM OpyldeHeHHeM. [TomuMmo
cyan@uaos MondGaeHa M MeAR (TJIaBHBEI KOMIOHEHT), MOBBIUIIEHHYIO KOH-
LeHTpanuio o6pasyloT MuHepansl onosa ¥ Boibdpama. Cyavduianoe opy-
nenenre B. A. Hapoamas cBapiBaer co CTajHell XJOPHTH3AUHH CKapHOB.

Kpome ckapnoB, B KapOoHaTHBIX nopojaax cesepHOH wactu Ilckemckoro
xpedTa pasBuBaeTcs OUYeHb CBOeoGpasHast CJIOASHO--QII00 P HTO-T O-
JEBOIMMNATOBO-PEeJKOMETANbHAS pyauas bopmaius,
npeactapidlolias cofolf ONMH U3 TUNOB Tak HashiBaeMHIX «anoxkapGonat-
HBIX rpefidenos». B mocaenlice BpeMsi nposiBieHHss 3TOH (GopMalluy yeTa-
Hosaenst Takxe B Caprapaon-Kapaapuunckoit pyaHoit 3ome. Popmauns
COAEPYKHT NPOMBIUIICHHO HHTCPECHble KOHIEHTPALHH PeAKHX MeTaJlIoB.

K MuHepasnusauu GaHHOrO psiia OTHOCATCSI TAK¥Ke MeJKHe THe3/la H
BKpamjieHHocTs (UloOpuTa B M3BECTHSKAX, OoTMedaeMble MHOTAa B Hero-
«cpencTBeHHOil Onu3ocTH oT cKapuoBo-pyaHbix ten (Kapakmas, Caprap-
JIOH u /p.). BO3MOXKHO, K 3TOMY JKe PALY OTHOCATCS HEKOTOPLIE 11POAs-
JIEHHs pacCesiHHOH TOJHMETAJIHUeCKOoH MHHepanu3auud B KapOGoHaTHBIX
nopogax Ha OTHOCHTeNbHO He(oJsbUIOM yAajaeHHH OT BLIXOAOB HHTPY3HH
ANACKHTOHAHLIX TDAHHTOR, B YaCTHOCTH, MPOSARJIEHUS NOIHMeTA/THHeCKOH
MHHepanuzauuu B ckKapHax TyHaykcasi (Kokcy), B KBApHEBHLIX  JKHaaX
cpean dpaHCcKHX necyaHMkoB (bDapkpakckoe CBHHLOBOE pPYyLONpPOSIBICHHE).
Onnako uMemwlHecs KpaliHe CKYIHBIE CBEIEHHS HENOCTATOUHBI JIISL CKOJb-
KO-HUOYIb ONPELeNeHHOTO CY K IeHH .

B npocTpaucTBeHHOM pasMelleHud PyAONposiNeHuis Bcex dopmauui
paccMaTpHBaeMOro reHeTHUeCKOro psja BaXKHeHHIylo poJib HrpaeT accolH-
anMs ¢ HHTPY3HAMH AJACKHTOMIHHEIX NO3OHErepUUHCKHX TPAHATOB, KOTOpas
ansi GOJLUIMHCTBA H3 HHX ABJIAETCS OTpasKeHHeM HX TeHeTHUecKOf cBA3H
C 3THMH HHTPY3USAMH, 00/1a0al0UMMH $IPKO BBIpAXKEHHBIMH INpDH3HAKAaMH
PeAKOMETaNnbHOH MeTaJJIOTeHHUeCcKOH crneuuanu3auud. ITo odeHb obJer-
yaeT 3ajady M[POTHO3MPOBAHHA, TPH KOTOPOM, ONHAKO, C/leLyeT YYHThI-
BaTh (PalMaJLHOCTL U PO3HONHBIN cPe3 HHTPY3HI.

HauGonee GnaronpusTeH cpe3 THMNA TOro, KOTOPBEIM XapaKTepH3yeTcs
ceBepas uacTh IIckemckoro xpeGra. MeHee HHTeHCHBHOe TIPOsBJICHHE
pPelKOMEeTaNLHAra OpyacHeHds B AHAyJbraHCKOM MaccHBe H IOYTH MOJHAA
«cTepuibHOCTb» Kbi3bliTOpcKOro ckopee Bcero o0bsCHAITCS  TVyGOKHM
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SPO3HOHHBIM CPE30M, VHHUTOMKHBIIHM HaHOosee OnaronpHsiTHble arHKajb-
'HBIE YACTH 3THX UHTPY3uii.

B HenocpencTBeHHOH OKANH3ANHH OPYACHEHHS B 3HIO- H 3K30KOH-
TAKTE MHTPY3HBHBIX MAaCCHBOB BAXKHYIO DOJb MIPAIOT B HMHTPY3HRAX 30HBI
IPELHHOBATOCTH OnpejeseHHoro npoctupanus (B bBapxpakckom — cyGme-
puaHonaabHoro, B CaprapJloHCKOM CeBepo-BOCTOYHOTO), B H3BECTHSIKAX —
MeXNAACTOBble OTCJAOEHHSI B COYeTAHHH € CEeKyUIHMH TpellMnamu. JIuTto-
aoruteckndt paxTop HMeeT MOAUMHEHHoe 3HAuenyue. PeakoMerasibubie cKap-
Hbl Pa3puBaTCed OGLIUHO 34 CYET YHCTHIX H3BECTHAKOB, HO Ge3 kaxol-nuGo
H30uparebHOll NPHYDOUEHHOCTH K onpeneneHublM ropusoHtam. ITosbiuieH-
HOli MO/HOJEHOHOCHOCTbIO 00/141a10T CKapHBI B TOPH30HTAX, 00OralleHHbIX
TVIHHO3EMOM.

IlocnenoeatenbHocTs MHHePasooOpa3zoBaHAsl XOpoWo H3yueHa s
:cepepuofi wactu Ilekemckoro xpebra (B. A. Hapopuas, ¥V. Paxmenos u ap.)
' Caprapnouckoro mecropowaenua (M. H. I'oropog).

Hauanbuas cragus nocTMarMaTHUeCKOro Ipolliecca B MEpPBOM paiioHe
‘XapakTepusyercss HHTEHCHBHOH niomaaxofl aabOMTH3auMelf U MHKPOKJIH-
‘Hu3auuell rpaHutoB. C 3TOH CTaiaMel, MO-BHAMMOMY, TECHO CBsi3aHo obpa-
30BaNHe MeTACOMATHYECKHX NEeTMaTHTOB NMPOCTOrO COCTaBa MYTeM IepekpH-
CTANAU3ALKMY TPAUUTOB M BhIeAeHue pasHooOpasHblX peAKOMeTaNbHEX
akneccopueB. MHBEKIHOHHblE NErMaTUTHl, BePOSTHO, BO3HHKAIOT HeCKOJb-
kKo no3nHee. B Caprapnode 3Ta MuHepaJaH3allds NpPOsiBAeHAa 3HAUHTENLHO
cnabee (paHusisg anbOHTH3alHsl 3Jech NPAKTHUECKH He OTMEUaercs).

B kapOuHaTHLIX NOpOJax 3K30KOHTAKTa HauyaabHas CTalaHs MHHepa-
Jn3aliy XxapaxtepHsyercs oO0pas3oBaHiieM OCHOBHOH Macchl DaHHHX CKap-
‘HOBBIX CHJAMKATOR.

B cesepuoii yactn Ilckemckoro xpeGta OueHb MHTEHCHBHO MPOABJAET-
cq cjelylollas craiusa— rpeiisenusauus, kotopyio B. A, Hapoawas mnou-
pasaefsieT Ha PAHHIOID «(TOPHCTO-pellKOMeTaNbHYyI0» (C TOMasoM H {ioo-
puToM) M CODCTBEHHO Tpeil3eHoByio (kBapu-myckoButosyw). € 3T0i
cranueil Y. PaxmenoB CBf3LIBaeT BLIAEGNEHWE PEAKCMETaJbHbLIX MHHEpa-
JOB W panHux cyabdumor (BucMyTuHa, monubaenuta), wo B. Hapoaxas
OTHOCHT OCHOBHYIO MacCy 3THX MHHepAJoOB K 0oJiee LO3IHHM ACCOLHALHSAM.

B Caprapaoune rpeii3eHH3alHst TakmKe MPOSIBAAETCH 3HAUHTEABHO CJd-
Gee. KoHleHTpalHs B OKOJIOXKH/bLHbIX Tpeii3eHAX HEKOTOPbIX PYAHLIX MH-
HepasioB (KaccuTepHT, ctaJiepuT, apCeHONHpPUT H [Op.) W [apaJiebHOoe
yMeHbUIEHRe B BePXHHX TOPH30HTAX MOIIHOCTH TPeH3eHOBHIX OTOPOUEK H
CONEePIKAHUA 3ITHX MUHEPANOB, BEPOATHO, CBUAETENLCTBYIOT O NPHHALIEHK-
HOCTH HX K €IMHOH NnapareHeTHYecKol accolHaltt.

[To nannpiv B. Hapoano#l, ocHoBras Macca penkHX MeTanjoB B ce-
BepHoii uactu Ilckemckoro xpebra cBsizaHa co caeaylouleil craauei —
<) TOPUCTO-PeIKOMeTaNbHON», IJI1 KOTOPOH TakKe XapaKTepHO Bblieje-
HWe No3/1Hero anbOHTa B rpaRuTax.

CoGerBeHHO KBapieBag JKM/ALHAs cTagusd muyepanoolpasopanus Wr-
paer raaBuyi poab Ha CaprapjioHcKOM MeCTOpOMKIEHHH, Tae, [0
H. H. T'osopoBy, cooTBeTcTEyIOUlEH KBapLEBO-BOJbLGPaMHTO-CyAbGHAHOM
aCCoUHAallHel CJ0KeHa OCHOBHAS Macca pPyIHbIX Tel.

HoBosnbHo HHTEHCHBHA (ryaBHbIM 00pasoM B BepXHEll yacTH MeCTO-
pozkAeHHs) 31ech TakxKe Oonee nosnHas KBapLUEBO-CYIb(UAHO-KapOOHAT-
Hag CTAadus MHHepanusauuu (¢ BOALGPAMHTOM BTOPOH FeHepauuu), KOTo-
poit, no pgauneiM M. H. TI'oopoBa, mnpexamectsyer  Gespyauas
oproknazeso-keapuesad. Ilocnenyioumias kpapueBo-cy/bhHAHAS MHHEpA-
JIM3aliks, BePOATHO, CONPOBOKAAAach AOBOJBHO HHTEHCHBHOH CepHUHTH3a-
AHel GOKOBBLIX MOPOA.
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B ceBepuoii yacta [IekeMckoro xpe6Ta COOTBETCTBYIOLLAA CTaAHS CYJb-
¢uaHoii MHHepanusauud (¢ npeoGnaganHeM Cy/ab(HIOB Medd H MOJHO-
IeHa) MHTEHCHBHO NPOSBJAAETCS TOJNBKO B HEKOTOPbIX CKapHax H CONpo-
BOXKJaeTcsl XJOpHTH3auued. K 3Toif e cTaluM, BepOATHO, OTHOCHTCS
o6pa3oBaHHe 30JIOTOPYAHBLIX H KBapleBO-TaJeHHMTOBBHIX xHJA Ha OoJee
3HAUHTEJbHOM YJaJeHHH OT HHTPY3HBHOTO MaccHBa.

TloctmarmatHuecku#l npouecc B ofouX cayuasx, NO-BHAHMOMY, 3aBep-
HiaeTesi  HH3KOTEMNEPaTypHOW  KBapleBO-KapOOHATHO-PIOODUTOROH 1
KapOoRaTHO-QNIOOPUTOROK MuHepanu3alueil B U3BECTHAKAX 3K30KOHTAKTA.

OcHoBHaf reoXuMH4YecKas 0COGEHHOCThL [AHHOTQ leHeTHUeCKoro ps-
na — oOHJbHOe Bblenende ()ropa BO BCEX CTAOHAX IOCTMArMaTHYECKOro
npouecca H TeCHas KOPPEJAIHA ¢ HUM HEKOTOPBIX pPeJKHX METaJJoB.

K stomy Hyx)HO H06aBHTL pasHooOpasHblii KOMIJEKC PEIKHX H pac-
CeAHHBIX 3JE€MEHTOB, KOHUEHTPHPYIOIIHXCS B pyAax H OTAeJbHBIX MHHe-
panax; Ta, Nb u ap. — Bo ¢utoopure, Sc B — Bosbhpamure.

XapaKkTepHCTHKA 3NeMeHToB-npuMecefi B cyabdHAax B o0lleM OueHb
CXOAHa, 3a WCKJIOYEHWEM TOro, yTo Bece Muuepanwm Caprapnona (ocoGen-
1o canepuThl) Goraue O0BOM, ¢ KOTOPHIM KOppeaupyercs Takwke WHAH,
oGpasywiluii B 3T0M paiOHE 3HAUUTeNbHEIE gpeofibl pacceauus (B. M. [ler-
pos, M. C. IlenbkoB). Habaionaercss Takke HEKOTOpoe oGoralienie Map-
rafinemM xaJbKondpura H ocoGeHHo cdanepura (mo 1%), uto orpamaer
xXapakTep MHHEpPAJbHOH accouHauHy (NPHCYTCTBHE B JKHJaX TPHIVIHTA,
PO/I0XPO3HTA, MAPTraHILeBOro CHAEPHTA).

B Caprapnosckux Boabpamurax, no nawubiM WM. H. Tosoposa, oGeiu-
HO He3HauuTeJbHO npeobnanaer OKHCh JKejJe3a HaA OKHCbIO Mapramiia,
T. € Ha/JHLO NPHMEPHO paBHOE cooTHOMIeHHe (epOepuToBOll W TioGHEPUTO-
BOH# MOJEKYJ, KOTOpoe HEeCKOJALKO H3MeHSIeTcss B NOAb3Y NepBoid B Bepx-
HHX HaCTAX MHJL.

Pynnvle Qopmallud paccMaTpHBAEMOro reHeTHUecKOro panaa, Xapak-
TepHayioliHecss KOHLEHTpalueil 1€HHOrQ KoMijeKca peakHX MeTallJoB,.
BO3MOHO, CJe/yeT CUHTaTh OJHMUMH H3 HaHOOJee HHTEpPEeCHbIX B Mpak-
THYECKOM OTHOLLEHHH B 3KOHOMHYECKH HeO/JarompHATHBIX YcaoBHAX Yart-
Ka/bCKOTO pafioHa.

LleHHEIMH TIONYTHBLIMH KOMIOHEHTAaMH B CyJb(HAHO-BONL(DPaAMHUTOBLIX
pyiax wmoryT ObiTb BHCMYT H 30J0TO. 30J0TO, BePOATHO, NPHCYTCTBYET
TaKke B PyAax CKapHOBO-MeaHo-moaubneHosoi dopmauuu. INepenexTusbi
BhIJEJEHHs pelKOMETa/IbHEIX MeCcTOPOWAeHHH MOryT ObiTh pacUIHpeHH,
KaK MOKa34J/li noc/e/lHHe OTKPLITHs, HA I0BOJbHO 3HAYHTEJNBHOE YjalJieHHe
OT rpailMTHbIX MacCHBOB. MHAMKATOPOM C/YXKHT HH3KOTeMIepaTypHas Mit-
HepaJusaius G/A0pHTA.

®TOP-NIOJIMMETAJJIMYECKOE PYJLHOE CEMEWCTBO

Mnorounciensblie PYIOTIPOABJAEHHA 3TOT0 MHOTOKOMIOHEHTHOTD  Ce-
MelicTBa CKOHIeHTPHpPOBanbl B nepudepuucckoi vactu Cesepo-Uarkanb-
CKOH MOMA30HB B CPABHHTENLHO V3KOH MoJ0ce, OXBaTHBAlOUlel ee noay-
KOJBLOM C CeRepa, 3amaja M loro-zanajga Ha creikax ¢ Kapatayckoih u
KypaMHHCKOji MeTa/qsoreHdyeckuMu obaacTsMd. B uedTpasbHOd yacTH
naHHo# noasodsl (ITckeMcKee aHTHKIWHAABHOE NOJHATHE), Kak H Ha:
Goabmieil uacTu IOxHo-UaTkanbckolt (B Inpefesax OJHOHMEHHOrO aHTH-
K/AHHAJAbHOIO IOAHATHA), MHHepaJH3aLHsS 3TOr0 CceMelcTBAa HeH3BeCTHA.
Onnako ona IHPOKO pacnpoctpaHeHa B KypaMHHCKOH 10A30He, rie Tak
Ke, Kak 1 B HaTkaje, KOHLUEHTPUPYETCS TPEHMYILECTBEHHO B Y3KHX NOJO-
cax, NPHYPOUEHHBIX K 30HAM PernoHa/bHBIX pasaomos: Apamano-KymGean-
cxoft, Yuatencko#i, Bawrasakckoit, Yramckoit (M. I'. Kanabuwma u gp.).
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TToanwerepuunckuii (no Kpaiineii Mepe nocnenw}xkHenepMckHil) Bo3pact
3TOil MHHEpaNH3aluH NOKAa3bIBaeTcss B psAjle CJAydacB reo/JOTHYECKHMH [aH-
HbIMH. CBA3b e ¢ MarMaTHYECKOH NeATe/bHOCTHIO MOXKHO NPearnoNararth
TOJIBKO 110 KOCBEHHBIM KDPHTEDHAM, BAMHEHUIHNM H3 KOTODBIX SBJAETCS reo-
“HMHYECKOe POJACTBO PYA € MarMaTHUecKHMH NOPOAAMH, OGOTAINeHHBIMH
AKIeCCOPHBIM  (/IIOOPHTOM (KHMCsble M yJAbTPaKuCabie CyOLIENOuHbIE Tpa-
HHTH! M I'PDAHOCHEHATH U HX 3(PdY3HBHBEIE aHAIOTH).

Kak orMeuanoch BHIIE, B HEKOTOPHIX Cayuasix Oojee BHICOKOTEMIe-
patypHble CYIIeCTBEHHO peJAKoMeTajbHble pYAHHEe (OPMAaLHH, TECHO
CBsA3aHHBIE C [Q3[HETEDUMHCKHMH TPaHHTAMH, B VIaJeHHOH 30He 3K30-
KOHTAKTa CMEHSIOTCH NPAKTHYECKH Oe3PYAHLIMH (DAICOPUTOBHIMK JKHAAMH,
KOTOpbie MOXKHO pPacCMaTPHBATL Kak NPOAYKThH KOHEYHOH CTaauu pyno-
oOpasosaHus. OHM NPAKTHYECKH HEOTJIHYHMBI OT TNPOSBJAEHHH CYILIECTBEH-
HO (II0OpHTOBOM (hopMalHH JaHHOro cemeHcTBa, 4TO TaKkKe SBJAETCA
l0Ka3aTe/bCTBOM HX TEHEeTHYECKOro pOACTBA M NPHHAANEKHOCTH K elHHO-
MY PYAHOMY KOMIWIEKCY.

Jannoe pyAsoe ceMeficTBO J0BOIbHO CHEHH(PHYHO [AJs MeTasioreHn
Yarkano-Kypamnuckoit npopanuuu. B gpyrax pernonax ¢uioopuroBas
MHHepaJH3allHa 4Yalle acCOUHHMPYeTCHd He CTONBKO €  MOJHMETa/TaMH,
CKOIbKO ¢ cypbMoit H pTyThio (lOXxHO-PepraHckuit mosic M Ap.), KOTOphIe
B 3TOM CeMEHCTBe CJy:KAaT JIHIIh BTOPOCTENEHHBIMU HPHMECTMH.

Pynsl pasaudsbiX pyAOnpossieBuii paccMarpuBaeMoro cemefictsa o7-
JMYalOTCSl cOXpaHeHHeM ofIlero KoMmJexkca 3JeMeHToB W Haufonee
XapakTepHO# MHHepaJbHOH accounanxu (QuaoopHT, KBapl, KapOoHATHI,
6apur, cyabuael nojguMeTannos). OgHako B pas3/IHYHLIX BMeUIaIOIIHX MO-
ponax B HEONHHAKOBBIX CTPYKTYPHBIX VCJOBHAX H NPH DAa3HHIX riayOHHAX
dopMupoBanust 000co0ARIOTCHA THAB PYA € Pe3Ko H3MEHUYHBHIM COOTHO-
IeHHeM BhHilleNepeYHCAeHHEX MHHEPAJOB, HepelKo Ro0aBIAIOTCA Chneuudu-
yecKHe MHHepaJbHble acCOUMalliH, OTPa)kaloll¥e BIMAHHE BMellalouied
cpesbl,

Hau6oJsee caoxKubleé 10 COCTaBy pyabl, obpasymouuecs B 3(dysHB-
HBIX NMOPONAX, XapaKTepH3YT CBoeaOpasHylo (QOpMalHIOo, KOTOPYIO MOXKHO
Ha3BaTh pNAIOOPUTOBO-KONYERAHHO-NONKUMETANNKRUECKOM,
K wueil oTHOCATCS OCHOBHas Macca pya Mectopoxkzennsa JlaynHxana o,
BO3MOXKHO, OT/[eJbHbBle DPYAOHOCHEE YUAaCTKH HEKOTOPHIX Apyrux Gonee men-
Kux pynonposisaennii B Hipkneyramckom pyanom nose, Gosee XapakTepHOM
I Merajioredyyeckoro ooauKa KypaMHHCKOA 00JacTH.

Hanbosee THNHUHBL [AJas [AHHOW (opManmud CKOMNJEHUA MACCHBHBIX
cynbMUAHBIX PYA ¢ acconpanyeli MUHEPAOB, CBOMCTBEHHBIX KOJYEAAHHOH
rpynme: MHPHTA, MAapKasHTa, MEJIbHHKOBHTa u Ap. XapakTepHO Taxue
06pa3oBaHie MOIUHBIX OKOJOPY/AHBIX 30H OCBETJIEHHBIX a(p¢y3HBoB, Ipe-
BpALleHHEX BO BTODHUYHbBIE KBapUUTH, € accouHalMed TAKHX MHHEDA/OB,
KaK Kpapu (WHOT/Ia XanuefoH), CEePUIAT, KaOoJHH, H C 00UNBHOH MHPHTH-
3auue.

Ha st oOpasoBaHud HaknajsiBaeTcs Gosnee HH3KOTeMnepaTypHas
datoopuT-GapUT-NOJIHMETA/IHYECKass MHHepann3auns (vacte cdanepnta
accoluupyercss ¢ KOJYENAHHOH CTajueil), nmpuaaiolias ceoeobpasue maH-
HOli (opMauud ¥ sBAfiowasicd NpoQuAMPYyIOUled AJs BCero PpyaHOro ce-
MelicTBa,

Tlo 3. A. Jyuun-Bapkosckoii, Ha MecTopoxzenuy Jlaumnxasa sbife-
AsieTcs 1Be PasHOBHAHOCTH MAHHOH (pOpMAaLHH: KOoJue/laHHO-c(paniepuToBasn
i KonuefaHHo-casepHT-TaleHHTOBas (MMeoTCA M  PYAB CMeUIaHHOro
THRA). 3

Jlns BTOpOl Pa3HOBMAHOCTH XapakTepeH (onee CJOKHBIM MHHEPAJB: -
Hbili COCTaB, B YAaCTHOCTH, 3HAUNTeNbHOe pasBuTHe (IOOPHTE, OAEKAHX
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Py, MogB/eHHe Pa3/MUHbBIX KapOoHATOB, apCeHOMHPHTA, Cyabdoconeil me-
a1 (6ypHOHHT, (haMaTHHHT).

ITo mMopdosioruu BBIENSIOTCS CeKyllHe KH1000pasHble H niactooGpas-
Hble (Mex(OpMalMOHHBIE) THNBI PYAHBIX TEJI.

K mpocteiM pyanbiM ¢opMauusiM [aHHOTO ceMeHcTBa B BYJKaHOrei-
HBIX MOPOAAX OTHOCATCS MeTacoMaTHUeCKHe 3aJiekH KBaplleBo-¢ 10 o-
purtoBoii GopmaunuH Mecropomaenus J[lymecail, comepxkaliHe, Mno
nanasiM K. A. Paxmanoea u 3. A. Jlynun-Bapkosckoit (1958), mo 77%
dao0puTa, a Taxkke pAN MeNKMX MKHIBHBLIX NMpOsiBJieHHi KBapueBoOo-0a-
putT-Kkap6oHaTHO-MeAHOH (6apHT-XalbKONHDPHTOBOH ¢op-
MalHH¥ B TOM e YraMckoM pyaHoM none. OKoJOpyILHblE H3MEHEHHS B
3THX (hOpMalHAX MpeAcTaB/JeHBl TJaBHBIM 0Gpa3soM OKBapLUEBAHHEM H ce-
puiHTH3alHell, KaK NMPaBHJI0, He OUEHb MHTEHCHBHBIMH.

[loutn Bce pynonposiBieHHss paccMaTpHBAaeMOro ceMmeiicTBa, pa3BHBa-
Iolmyecss B KapOOHATHBIX NOPOJiaX, MOXKHO OTHECTH K €IHHOH KBaplleB o-
KapOoHaTHO-QNIOOPUT-0AapPUT-NONHMEeTaNIHYECKOH ¢ o p-
Mal MK, [0oApasiessawlledcs Ha paj PasHOBHJHOCTEH, WHHOTAA 3HAUU-
TeJIbHO OTJIHYAIOUIHXCA APYr OT APyra LO KOJNHYeCTBEHHOMY COOTHOIIEHHIO
Pa3/HYHBIX MHHEpaJIbHbIX NapareHeTHYECKHX acCOlHAaLHH.

OxonopyaHble H3MeHeHHsI BHIpa)KeHbl TJaBHEIM 00pasoM B MepeKpH-
CTa/I/IM3alHH H3BECTHAKOB (MpaMOpH3alua) M OKBapLEBAHHH, peiKe — B J10-
JIOMHTH3 a1 HH.

HawmeuaeTcq nBe rpynmel TaKHX pasHOBHAHOCTEH, IS OMHOH M3 KOTO-
PBIX XapaKTepHa BeAyllas poJib coOCTBeHHO (I00pHTOBOI MHHepaaH3alHH,
a ans Apyroi — cyab(HAHO-NONHMEeTaNdTHYeCKOH.

Ksapuero-noopuToBasg pa3HOBHAHOCTBL MpejacTasjeHa naubojiee 3Ha-
YUTeJAbHbBIM B YaTKaabCcKOM pafioHe AypaxMaTCKuM MeCTOPOXKIAeHHEeM (Hbl-
He B OCHOBHOM BBIpaBGOTaHHLIM), 3aHHMAIOUIMM HECKOJALKO oOocol/eHHOe
OT KpaeBoil TEeKTOHHYECKOH 30HBI NPOCTPAHCTBEHHOE MOJOXKeHHe. DaloopHT
HACTOJbKO NOMHHHPYET B METACOMAaTHUECKHX 3aJjeax 3TOro MecTOpOMKae-
HHS HaJ OCTaJbHBIMH KOMIOHEHTAMH, YTO AAHHYIO (OPMAIHI0 MOKHO ObLIO)
OBl 0XapakTepH30BaTh KaK coOCTBEHHO (UIIOPHTORYIO.

CyuiecTBeHHO (DJIIOOPHTOBBI XapakTep HMEIOT TaKiKe MEeJKHe MpeuMy=
HIECTBEHIO JKHJBHLIE PYAONPOABACHHS B PA3JHUHBIX 4Yacrax nepupepryec-
KHX 30H passioMmop (Aamaaran, Capblaiirup u ap.), KOTOphle B QTJHYHE OT
NpeALAYUIHX XapaKTepH3yloTcsi Befylleil posblo  KalbLHT-(II00OPHTOBOM
(Gosiee moazHeil) accolHAallHH H OTHOCATCH K CaMOCTOATENbHOH KapOoHar-
HO-(JIIOOPUTOBOH pPa3HOBHAHOCTH.

Pynonpossnennsi KeaplueBo-KapBoHaTHO-G/1eK10PYAHO-GapHTOBO-(.110-
oputoBoii (Bamam) pasHOBHIHOCTH Hapsly CO 3HAUUTEJILHBIMH KOHIEHT-
pauuaMu QaOPHTA COAEPrKaT TaKKe NOBOJbHO 0GHIBHYI0 MHHEpaJIH3alHIO
cynbuaoB M cyabdoconel, u3 kotopoidl Haubosee XapakTepHa Ouieknaas
pyna.

HaunGosbiasg KOHLEHTpAlHs NOJHMETAJJHUYeCKHX PYI B H3BECTHAKAX
JTMeuaeTca B DYLONPOABIEHUAX KBapueBo-kapOonatno-Gaputoso-Giaexno-
pyauno-ranenntoBoit (Borywenmek) wu coGcTBeHHo 0apUTOBC-TaJTEHUTOBOM.
(TanaGepabl) pasHOBHAHOCTEMH, A/l KOTOPLIX XdpakTepHa BeAYIIas pOJb.
accouMainy rajeHuTa Mian GJexaofl pyasl ¢ 6apuroM. Tlpeobranaor XKu/b-
Hble OpPMbl MHHEPATU3ALHH.

CsoeoOpasnas KBapueBo-Kap6oHaTHO-0ApPHTOBO-MeHO-
¢bnwopuTtoBas dopMallusg mnpeactaBaeHa pyfonpossiacuuem [lyne-
caii (B kapOGoHATHBIX NMOpPOAax). 31ech coueTaercs AOBOJBLHO 3HAYHMTE/bHASN
KoHIeHTpauusa ¢aooputa (8 cpeanem okoso 40%) co cmeuuduueckoii Mem-
HOPYAHOH MHHepaJH3alueil (XaJNbKOMHPHT M XaJbKO3HH) NPH MOYTH LOJ-
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HOM OTCYTCTBHH CYy/JIb()HIOB CBHHIA H LIHHKA M Cyab(ocosefi, THITHUHBIX A5
npeabiayuieid Gopmainy.

KBapueso-diooputoBrie Kbl ¢ 6apuToM H cyabbHIAME MeaH compo-
BOXK/Ial0TCsA OKOJIOPYAHOH MOJOMHTH3aLHell ¥ OKBapleBaAHHeM BMEeLlaolIux
H3BECTHAKOB.

OGoralieHHocTh Me/Ibl0 HEKOTOPHIX PYAHBIX hopMalmii YraMckoii 30HbI,
BO3MOKHO, CBSI3aHa C BLIHOCOM 3TOrTo MeTanna u3 3¢dy3uBos cpennero
coctapa. B pesyabrate cneunansueix pador M. I'. Kana6una noxasana tak-
JKe BayKHOCTb (pakTopa rayOHHLI py1006pa3oBanks, CYLIeCTBEHHO BJMSIONIEe-
ro Ha XapakTep MHHEPanbHOH 4ccOlHalMH (COOTHOIIEHHE KOMIOHEHTOR).
Tak, mo ee nanubiM, ONTHMA/bHBI HHTEpBas TAyOHH 415  (GOPMHPOBAHHS
coOCTBEHHO (D/IIOOPUTOBLIX MecTopokaenuit — 600—1500 u. ®aooputoso-
Cy/ab(HIHBIE MECTOPOMKAEHHST YTaMcKkoro pyaHoro nmoas, no M. I'. Kana6u-
HOi, (OPMHPOBA/IMCHL HA OueHb HeGoJblIHX ray6GuHax (menee 500 m). B me-
LIeCTBEHHOM cOCTaBe DPYAHBIX Ten Habmiofaercs clelyiolias 3aKOHOMeEp-
HOCTb H3MEHeHHsl ¢ TyOHHOii: B BEPXHHX DYAHBIX HHTEPBAJaX, NMPHMEPHO
Jo rayGunbl okono 500 M, pyaHbIe Tea B OCHOBHOM ()JIIOOPHTOBBLIE (C KaJb-
LMTOM, €CJIH PyJHble TeJla B H3BecTHAKax); ¢ 500 no 1000—1200 u — kBapi-
GapuT-(aI00PHTOBEIE, YACTO ¢ NOJAHMeTaNIaMHu; Ha ray6uHe 1500 # — xBapu-
(b1100pUTOBLIE, HHOTAA C FeMATHTOM.

[Ipu conocraBneHun nocjeJoBaTeIbHOCTH MHHepasooGpa3oBaHus, je-
TaJbHO H3YyueHHOH A5 OOJBIIMHCTBA PYAONPOSABIEHHI YraMcKoil pymHO
sonsl (3. A. lynuu-Bapxosckas, B. A. Hapoauas), Bbisgcusercs, uto Haps-
Iy ¢ o0lIMM CXOACTBOM B PA3BHTHH MOCTMAarMaTHYECKHX MPOLECCOB HMEIOT-
Csl W CYLIecTBeHHBle OTJHYHS, OTpazxKalollHe crneuHpuKy (GOpMHpPOBAHMST
OT/AE/NbHBIX 00 HEKTOB.

OtpenbHble cTafgud MHHepasooGpa3oBaHUs B PAa3HUYHLIX PYAONPOSB-
JIGCHHAX XapaKTepH3YIOTCS JIOBOJBHO PE3KHMH BapHAaLMAMH KOJHYeCcTBeH-
HOTO COOTHOIIEHHS MHHEepa/oB MJH Jgaj)ke He HaxoaaT cefe aHAalIOroB B
Apyrux oObekTax.

Havanbueiit 3tan OKOJMOPYAHBIX H3MeHeHHH TpH OOJbIIOH HHTEHCHB-
HOCTH TIPOSIBJEHHST MHOTAA pacufeHsiercss Ha craauu (Jlaunnxauna). Xapak-
TEpPHO BbIJeJieHHe Ha 3TOM 3Tane OOJBLIOTO KOJHYSCTBA MHPHTA.

Ha nanGosee KpymHOM CyJb(HAHOM MeCTOPOKAeHMH Jlaunuxana H
Ha HeKOTOpmIX yuacTkax  Doryuenmeka  pynooGpasoBaHue, 10 JaHHLIM
3. A. ynun-baproBckoil, HauuHaeTcs ¢ BbIAEJCHHS KOJA4elaHHOH accolHa-
LMK, He MMEeKIlleH aHaJoroB B ApYyrux oOwektax. Ilpm BhileneHun nucy/b-
¢bunos kejesau chanepura (B JlaunHxane) B accolHaLMKi C KBapueMm (HHOT-
Ja XajiesoHoM) o0pasyiTed cHelH(pHueckKHe KOJAJA0MOP(HBIE TEKCTYpHI.

OcHogHoil 3Tan MHHepaaooOpa3oBaHHs, ¢ KOTOPEIM CBfI3aHO BHIJEJIEHHE
HauboJiee YCTOHUMBOI [/ BCEero pyAHOTO ceMeHcTBa MHHepasbHOil acco-
ALK, MOYKET ObITb OXapaKTePH30BaH KaK KBapl-0apHT-(JI00PHTOBO-CY/lb-
dunueii. B cyuecTBeHHO (JIIOOPHTOBBIX PYAONPOSIBJAEHHSIX OH OCBIYHO Ha-
YHHAeTCH C BhIJEJeHHs KBaplLeBo-(JII0OPHTOROMH, KBapll-6apuT-(JII00PHTOBOMH
uan coGeTBeHHo (UIIOOPHTOBOI MeTacoMaTHUeCKOil acconuaunu (6e3 cyib-
¢uI0B), ¢ KOTOPOH, NO-BUAHMOMY, M CBs3aHO 00pa3oBaHHe OCHOBHBIX 3a-
jgexeil ¢aoopura, Ha apyrux oObekrax caMmocrofre/bHasg INpeapyAHast
GMOOpUTH3ALMS He OTMeuaercs, HO BO BcexX cayyasx (B Tom uuciae B Ky-
pamMmHCKOfi o0sacTH Ha TakuX KpylHbIX oObekrax, kak Arata u Hayrap-
3aH) o0pasoBaHHIO CyAb(MUIHOH MHHepaJu3aldH MNpejilleCTBYeT BhiAene-
HHe OCHOBHOH Macchl haoopura.

®aoopuT BMecTe ¢ GapHTOM M KBapleM (B OYeHb M3MEHYHBBHIX COOT-
HOLIEHHAX) CJlaraloT OCHOBHYIO Maccy PVAHBIX YKHJI H MeTacoMaTHUECKHX
sagnexedl ¢ cynbunaMu H cyqab(oconsiMu, HauGosiee XapakTepHBEIMH H3 KO-
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TOPHIX fABJAITCA TaseHHT, canepHT H Onekaas pyaa. COOTHOLIeHHe HX,
KaK H JKHJIbHbBIX MHHepaJoB, OYeHb H3MEHUYHBO.

9. A. [dyuuu-BapkoBckasi OTHOCHT CYIIECTBEHHO GapHT-rajJeHHTOBYIO
MHHepanH3auuio MecTopoxkaenus: TanabGepasl K caMocTosiTe/llbHOMY GoJiee
nosaHeMy stany. OfHaKo NPHCYTCTBHE B 3THX GAPHTOBBLIX XKHJNaX, XOTH H B
HE3HAYHUTENLHOM KOJHuecTBe, (puioopuTa, canepura, GaeKnoii pyabl H He-
KOTOPHIX APYTHMX MHHEpaJoB, CBOHCTBEHHBIX IVIABHOMY KBapu-0aput-¢Jioo-
PHTO-CY/NBb(DHAHOMY 3Tamy, 510 HalleMy MHEHHIO, CBHIETenbCTBYeT 06 HX
4aHAJOTHH, XOTs B OTAENbHBIX cjayuyasx BbliesneHHe Oosiee mnosnHei Gapur-
TajieHHTOBOH napareHeTHYeCKOH aCCOUMALHH B paMkKax S3STOTC 3Tana, no-
BHAUMOMY, BIOJHE JAOCTOBEDHO.

3ak/JII0UHTeNbHBIH 3Tan MHHEPanooGPa3OBaHHs, KOTOPLIH MOXKHO OXa-
paxkrepHsoBaTh Kak OGapuroBo-KapOOHATHBIN, MHOTAa TaKMKe COMPOBOXKIA-
eTcsi BblJeJeHHeM He3HAUHTEJIbHOTO KO/HuecTBa CyJb(HIOB H cyabdoco-
neii (upn GONBLINOA HHTEHCHBHOCTH pyJHOro mnpouecca) u dawoputa. C
3THM 3TalloM, BeposiTHO, CBf3aHo 00pa3oBaHHEe XaJbKOLUPHT-XaJbKO3HHO-
BOH accoulMaluH, npospasiouleiica Toabko B ynecae,

Bce apyrue ¢opmauud paccMaTpuBaeMoro cemeiictea obnajnaroT reo-
XHMHYECKHMH OCOOEHHOCTAMHY, NNO3BOJAAIOWNHMH Jerko OTIHYHTh HX OT Mel-
HO-TMOJIMMEeTaNIHYeCKOH MHHepaau3alil JAPYrHX DYAHBIX CeMefcTB W KOMII-
JAeKkcoB. JIns HUX, KaK M Ans NPeAblAyLIero CyJabUAHO-peiKOMETabHOTO
reHeTHYeCKOro psijga, npexje BCero XapakTepPHa 3Ha4yMTesJbHAas KOHLEHTpa-
uus Gropa (¢gawopur).

B nonuMerannuueckux pypax (3& HCKMOUYEeHHeM CBA3aHHBIX C IMO3/1HH-
MH CTajHAMH MHHepaju3auuu) oObYHO npeodnapsaer HUHK. CojepxaHus
cepebpa u KaAMHs BapbHpPYIOT B JIOBOJLHO UIMPOKHX Hpeleliax B 3aBHCH-
MOCTH OT DAacCnpocTPaHeHHs] WX MHHEDaJOB-KOHILEHTPATOpOB: O/eKkJaoi py-
bl — st cepebpa u cdanepura — A KaaMmua. Ho B UesoM copepikanie
KajiMusi B casepuTax 3TOro CeMeHCTBAa HHXKe, yeM B Cdanepurax Gonee
BLICOKOTEMIepaTypHbix (opMauuil LaHHOro PYAHOro Komiviekca. Bhicokue
cofiep:Kanua cepeGpa ycTaHOBJEHbl TakiKe B OKHCJIEHHBIX pyjax.

ITocrosinHo oTMeuaercsi GoJjiee WM MeHee CYILleCTBeHHAasd NpUMeCh Me-
I, CypPbMBbl, MBILIbBAKA, OTUACTH PTYTH.

Crenudnyeckasi 0co0eHHOCTb (IIOOPHTOBO-KOMUeAAHHO-ONUMeTAIH-
YecKoil (opMauHi — BHICOKOE cojep:Kanhe TaalHa (A0 COThIX jpoJeli mpo-
lieHTa), KOHLEHTpHpYlolllerocss LPEeHMYylleCTBeHHO B MapKasuTe M NHPHTE
KonuenaHHo-cthanepuToBoii cramuu Mudepanausauun (3. A. Hyuuu-Bapkos-
cKas).

Xapakrepgioli reoXxuMHueckoil 0COOEHHOCTbIO, [0 HMEIOLIMMCS AaHHBIM,
ABASIETCA «CTEPHIBLHOCTL» ()IIOOPHTOB OT NPHMeCeH PefikKHX H PeaKOo3eMelb-
HBIX 3J1EMEHTOB, THIHYHBLIX /s ()JIIOOPHTOB paccMaTPHBAEMOrO BhILIE CYJb-
bunHo-peiKOMeTaBHOrO reHeTHYEeCKOro psfa M aKueccopHOro (haioopHTa
nosgHerepuHHCKHUX rpanutoB. OnHako B oAHoTHNHBIX (GopManuax Kypambl
(Hayrapsau u ap.) uTTpuil # pefKkHe 3eMJH — XapakrepHas npuMechk ¢Jio-
oputos (Manaxos, 1958). D1u reoxumuyeckue OcoOeHHOCTH, a TaKkKe Xa-
pakTep MHHepaJbHBIX accolMaldi CBHAETENbCTBYIOT O HH3KOTeMmepatyp-
HOM reHesuce OoJabluMHCTBA pPyAHBIX dopMauMii paccMaTpHBaeMoro ce-
MeHcTBa.

IlpakTHueckuin UuTEpeC B 3TOM CeMeiicTRe MpeAcTaBJAI0OT MECTOpOoKie-
HuA KBapueso-(uiooputoBoit dopmanun. CynbhuAHO-NONHMeTaNIHYECKHE
PYAE, Kak npasrio, He 00pasyloT KPYNHLIX KOHUEHTPAlUH#i H HMEIOT TOJb-
KO ITOMYyTHOE 3HaYeHHe.

OlieHHTE OTHOCHTEIBHYIO POJb MO3[IHE- H CPelHerepuHHCKOro OpyAeHe-
Hus HaTkanbcKoro paiioHa B HacTOsllee BpeMsl OueHb TPYAHO B CBSI3H C He-
onpenesieHHbIM BO3PACTHBIM MMOJOMKEHHEM MHOTHX pYAHBIX CeMeHCTB H
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«popmauuit. Tem He MeHee MOKHO YTBEPKAATH, YTO MUHEPAAU3AUMS ITHX
'PYAHBIX KOMILIEKCOB LIHPOKO paclnpocTpaHeHa H B psijle ciyuyaes o06pasyior-
Cfl NPOMBIIIJIEHHO HHTEPECHBIE MECTOPOK/IAEHHS.

O6wnit MeTannorennueckuil -npodunb NO3AHETEPLHHCKOTO TPAHATOMMI-
HOTO PYZHOTO KOMIJIEKCa MOJKHO OXapakTepH30BaTb Kak GTop-peikoMe-
TanbHO-NoJHMeTa yIHyecKuil. C y4eToM HeKOTOPBIX pPYOHLIX CEMEeHCTB H
«popMalHil HeompeAeJeHHOTO BO3pacrta K 3THM NPOQUIHPYIOUIHM 3/EMEeH-
TaMm, BO3MOKHO, nolGaBurcs Takke monaulpeH. Haubonee xapaxTepHBIMU
3J€MeHTAMH-IIPHMECAMH BBLICOKOTEMIEPATYPHBIX DYAHBIX (POPMALHH JaHHO-
ro KOMILJIeKca SIBJASITCS TaHTaJJ, HHOOHH H Ip.

B cpendereMnepaTypHEX CyJAb(paAHBIX (opManuax HHKenb 00BMHO
npeobsagaer Hag Ko0GanabTOM; ¢ HH3KOTeMIEpaTypPHBIMH CyJb{HAdMH CBS-
3aHbl TOBBILIEHHBlE KOHLEHTPAUHH TaaJausi U repManus. Kak BuguM, npo-
APHABL 3TOro PyAHOTO KOMIUIEKCA CYLIeCTBeHHO OTJ/IMYaercs OT CpeaHerep-
HUHCKOTO, X078 HeKOTopbie raasHbie (Bojabdpam, NoJUMeTaNbl, BO3ZMOKHO,
MosH6GaeH) ¥ 0coGeHHO BTOPOCTENEHHEE (3KeJe30, Medb, BUCMYT) €ro KOM-
LOHEHTBl XapaKTepHbl 415 HUX 000HX, T. e. HMEeT MecTO YacTHUHOe YHacJe-
JI0BaHHE MEeTaNJ0TeHHYeCKOH Ccnelnasu3alud Ha (OHE 3aKOHOMEPHO Ha-
npaBaeHHOH IBOJIOLHH.

HecmoTps Ha reoxumHyecKoe DOACTBO [ABYX TeHETHUECKHX pPAAOB H
PYAHOro cemeHcTBa, OTHECEHHBIX K JAHHOMY KOMILIEKCYy, A5 HHX Hesb-
3% BLIAGNIHUTH eMHbIe 3Tanbi MHHEPasoo6GPa3OBaHud, 32 WCKIIOUEHHeM, MO-
JKeT ObITh, 3aBepLIAONleH KadbUHT-(GJI00OPHTOBOH CTAAHH, 9TO CBHIAETENb-
CTBYET O CBs3H HX ¢ 000COGJEHHBIMH DYJOT€HEeTHUECKHMH MpOIleccaMmHu, He
SBJSIIOLUIHMHCS] COCTABHBIMH YACTAMH €IHHOTO 11eJ/10T0.

AHasorHyHBIH BBEIBO/ C elle OOJILUIMM OCHOBAHHEM MOXKHO CHesaTh NpH
CpPaBHEHHH NapareHeTHUECKHX CXEeM JJs MEeCTOpPOMKAEHHH H DYIHBIX MoJei
CcpelHereplUHHCKOro # MO3JHErePIHHCKOTO PYAHLIX KOMIJIEKCOB, 0O6HAapyMKH-
BAIOLIMX YETKO BHIPAXKEHHYIO KaYeCTBEHHYIO Crneuu(uKy napareHeTHYecKnX
accouuanuii, o6pasyloLUHXcs B NPHHUHIHAJALHO CXOLHOH (DU3HKO-XHMHYeC-
kKol oOcraHoBke. Tak, paHHsisi aabOUTH3alHsA XOTd M HabJlonaeTcs HHOraa
B TPAHHTOHMJHHIX MHTDY3HBaX OOOHX KOMIIJIEKCCB, HO B CPelHerepluHHCKAX
MaccHBAX OHA MMEeT 3HAUHTE/hHO MEHBIIYE) HHTEHCHBHOCTH H MPAKTHUECKH
He CONPOBOXKIAETCS BhIJEJEHHEM TAHTAJI0-HHOOATOB, YTO XapaKTEpHO TOJbL-
KO [/ NO3AHErepUHHCKOr0 TeHeTHYEeCKOro pfjfa, CBA3AHHOTO ¢ aJACKHTO-
wianbiMu rpanntamu. Tlocienyiouine craguu rpefisenusaunuu u obpasosa-
HHSl KBapIleBBIX JKHJ ¢ OOHJIBLHBIMH MHHepasnaMu ¢ropa (Tonasa, (11oopH-
Ta), oy0Ba, BojbdpamMa H APyrHx, HrpaoliHe TVaBHYIO poJdb B (JOPMHpOBA-
HHH PeIKOMEeTabHbIX PYIHLIX (hOpMAalHi MO3IHErepLUHHCKOTO KOMIJIeKcd,
HecolloCTaBUMEl ¢ OJH3KHMH MO0 (DH3HKO-XUMHuUeCkHUM NapamerpaMm CTaIM-
SIMH MHHepas006pa3oBaHHKsi B PYAHBIX NOJAX CPelHErepIHHCKOro KOMILIeK-
ca, ycl0BHO 06be/HHEHHLIMH BhIle B PAMKAX «KBapIleBO-1Kese30-BoJbdpa-
MOBO-BHCMYTOBOrO» 3Tana. B PyAHLIX NojsX MO3AHErepPHHHCKOTO KOMIJEK-
ca He pa3’BHTA CpeHeTEMNepaTypHasi MHHepaJH3aliHd <KBAapIEeBO-CepHILH-
TO-KapO6OHATHO-MeIHO-BHCMYTO-MBIIbKOBO-30JI0TOPYAHOTO» ~ 3Tana, O4eHb
XapakTepHas JJisi MHOTHX PY/AONPOSIBJEHHH CpelHEerepiHHCKOro KOMIJeKca
(MBIIBAK BOOGLle He XapakTepeH IAs MO3MHErepUMHCKOTO KoMujexca).

B cBf3n ¢ nono6HONl KauyecTBEHHOH crelHansu3alueidl pyAHBIX Mpolec-
COB TIpeJCTABJIAETCSl HCKYCCTBEHHOH COCTaBJIEHHAS] HEKOTOPLIMH HCCJeI0-
BaTeNAMH eAMHAs CXeMa TMINOTeHHOTO MHHepasooGpasoBaHusi AN BCETO
Yarkano-KypaMHHCKOrO perHoHa, ¢ OTAeJbHBIMH 3TanaMH KOTOPOil  OHH
NbITAIOTCS MOCTE0BaTeNbHO YBA3aTh BCe Pa3BUTbIe 3[ech PYJONNOSBJACHHA,
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B TO BpeMs Kak fae B paMKax €IHHOTO PYAHOrO KOMILIEKcA TaKHe Mpo-
1IleCCHl MOTYT Pa3BHBATHLCH NMapaielbHo!.

O6pasoBanue pymHBIX (QopMauuil MO31HErepUHHCKOTO. TPAHHTOHAHOTO:
KOMIJleKca CBSI3aHO C 3apeplIalolHMU (asaMu cKIajl4aToCTH, B CBSA3M ¢
yeM OHH [IPOCTPAHCTBEHHO NMPHYPOYEHBl K BHYTPHTEOCHHK/IMHAJBLHBIM MPO-
rubaM M He XapaKTepHbl JAJf Y4aCTKOB LEHTPAJbHLIX NOLHSITHH, Ha KOTO-
PBIX, KaK OTMEYaJsoch Bbillle, Pa3BUTA MPEHMYLLECTBEHHO MHHEepaau3aulun
CpenHerepUHHCKOro KOMIJIeKca.

OcHoBHast mMacca NPOAYKTHBHBIX MMO3JHETCPUMHCKHX TPAHHTHLIX Mac-
CHBOB H CBfI3aHHOH ¢ HUMM MHHepanu3alluH pa3MellaeTcis B CeBepo-BOC-
Tougo# uactu Tanacco-Yramckoro nporuba, kK cepepo-zanagy or Llent-
pansHoro Ilckem-Canpanauickoro moaHATHs. B Meublllell CTeNneHH MNPOLYK-
THBHbIE HHTPY3HH 3TOTO KOMILIeKca XapakKTepHnl Aas Huueuatkanwckoro
rporuba, a B BepxneuaTkanbcKoM MHHepaJH3alUd LAHHOTO KOMIJIEKCA He-
M3BeCTHA.

[lpunaro cuutaTh, uTO pasMelledHue [O3/JHErepLUHHCKON MHHepaJn3a-
U{H, KaK H TPaHHTHBIX HHTPY3Hi, ¢ KOTOPHIMH OHA CBfI3dHd, HEMOCPEICT-
BEHHO KOHTPOJHPYETCS 30HAMH KPYMHBIX pasaoMoB. OmHAKO TakoH KOHT-
ponb MaKTHYeCKH XapaKTepeH JHIIb AN8 MHHepaJu3anuu HH3KOTeMMepa-
TYPHOTO (HTOP-MEAHO-TONUMETANINYECKOrO PYAHOIO CeMeHCTBA, XOTH KOH-
LLEHTPAIHIO NPOAYKTHBHBEIX HHTPY3HH ToAbko B nepHdepuyeckux nporudax,
TATOTEIOUNX K oKaiimagiouleil YaTkalbeKHil palioH ¢ 3amama ¥ ceBepo-3a-
naja 30He pa3JiOMOB, MOXKHO paccMaTpHBATh KaK pPe3y/abTaT KOCBEHHOrO
KOHTPOJISt HX pa3MelleHHs 3Toii 30HOH. IIpH 3TOM Hamevaercs u onpeneneH-
Hasi 30HaJLHOCTB, BRIpAXKAalollasicss B OKalMieHHH (mo mepudepuH) cyuiecT-
BEHHO peAKOMETaJbHbIX H OTHOCHTENIbHO BBICOKOTEMIIEPATYPHBIX PYIHBIX
Y370B H 30H MNOJOCOH HH3KOTeMNepaTypHOH GJII0OPUT-NONHMeTAIHYecKOH
MHHepa/H3alHy.

B npakTtuyeckoM OTHOLIEHHH BechbMa TNepCHeKTHRHLIME SABJSAIOTCH Kak
BLICOKOTeMIepaTypHas MuHepasHzaluus  GTop-peKOMETaJbHOrO TeHEeTH-
YeCKOro psaa, TAK H HH3KOTeMnepaTypHele (opMaunud (Top-MeaHo-NoJgH-
METaJJIHUYEeCKOT0 PYAHOTO ceMeiicTBa, Haubojee Ae@HUHTHLIE  MNOJE3HbLIE
KOMIOHEHTEl KOTOPHIX MOTYT NPH AOCTATOYHOH KOHMEHTPAUHH CAYKHTL 00Bb-
eKTaMH [POMBIIIJIEHHO# [100LIYH JlaKe B 3IKOHOMHYECKH He(JaronpHsiTHbIX
TPYAHOLOCTYNHBIX YacTAX paccMaTpPHBAeMOH TePPHTOPHH. 3aCayKHBAIOT
TaKxKe DeBH3HHW OYeHb cnad0 H3yueHHBEE 3070TOPYAHbIE NPOABJEHHs C He-
OOBIYHO BBICOKHMH COAEPKAHHAMM 30J10Ta, NPeANOJOKHTENbHO OTHECeHHbIS
K JaHHOMY KOMIIJIEKCY.

PTYTHO-TEOJIUMETAJIJIHYECKOE CEMEWCTBO
Pb-Zn-Hg (Sb, Cu, As)

K aTOMy ceMeiicTBY OTHOCHTCS TpeKae BCero MelKHe PYAONposB/eHHs
B umwkHenepMckux sddysupax Tepek-Kaccanckoit pyuanoii sonst (HO:xHO-
Uarkaabckada MeTajsoreHHueckas 001acTh) M 1O aHAJOTHM € HHMH HEKO-
TOpLIE PYAONposiBAeHHA B KapGonaTHex nopogax Di—C, B Calipamckoii
pyaHoii 3oHe (na crthike Cesepo-UaTkaabekoit uyKaparayckoii oGnacreii).
Tocnennne MHorza LpPoOCTPAaHCTBEHHO COMMIKEHB! C PYyAONDOSIBJEeHHSMH pac-
CMOTPEHHOTO BHILe (TOP-MeAHO-TOMHMeTa/NIHYeCKOTO PYAHOTO ceMeiicTBa H

1 O cywecTsoBanun JABYX pPAa3HOBO3DACTHHIX PYIHLIX KOMIVIEKCOB CBILIETEJLCTBYIOT
yeTaHosJieHHble B nocaeaHee spems B. H. Anannpososmm s Caprappon-Kapaapunxckoil
PYAHOH 30He NepeceyeHHsl CKAPHOBO-iL0MHMETaAJNHueckKHX Pya GoJee BLICOKOTeMNepaTyp-
AbIMH DeJKOMEeTaJbHBIMH TPefi3eHaMH,
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CXOJIHBI [0 COCTABY OpYyAEHEHHS, OJIHAKO B HHX OTCYTCTBYeT (DJIOOPHTOBAsA
MHHEpaau3aluusa (B HEKOTOPBIX CIydasix BO3MOMKHO <«CKpellliBaHHe» MHHe-
panusanun oOOHX CeMeHCTB).

PrytHo-nosumerannuueckas MuHepanusauua HOwmxuo-Yatkansckol 06-
JIaCTH TAKKE [0 HEKOTOPOH CTEMeHH CXOAHA ¢  MbIUbSIKOBO-30J10TOPYIHO-
CYpbMAHOH H MNOJHMETaJJHYecKoil MuHepasiH3auusMud Tepek-Kaccanckoil
PYIHO# 30HB! (B ApEeBHHX TEPPHIEHHBIX OT/OKEHHSX), OAHAKO [AJs Hee He
¥apaxkTepHa CypbMa W Pe3ko NOBHieHA podb prytd. OO0beauHeHHe BCex
3THX PYIONPOsiBJeHHH B PAMKaxX JaHHOTO ceMeficTBa B 3HAUHTE/NbHOH Mepe
VC/JIOBHO, H OT/Je/dbHble pyAHbLle (QOpMalHH, BO3MOXKIO, reHeTHUecKH 060coG-
JIGHHBL.

Munepanusainus B HEKBenepmckux sddysusax Tepex-Kaccanckod
30HBI MOKeT OHIThL NOApPA3/iejieHa Ha KBAapLeBO-apCeHONHPUT-Mell-
HO-mOJAHMMeTaJJHUYeCKYyl0o H KapOOHATHO-KBapLeBO-pPTYT-
HO-aDCEeHONHPHUT-TAaJeHHTOBYI0 pyAHbBe ¢GOpMalHH.

B nepeoit H3 HHX OTMeUalOTCs PAa3HOBHAHOCTH C OpyJeHeHHeM CyllecT-
BEHHO CBHHIIOBO-IIHHKOBOTO (C npeoGaapanueM uHHKa — Kyrana, Tannbr-
O6ysdaK) H NpeHMyllecTBeHHO MejHoro (Maunaxaw, Kawkacy) cocraBa co
CHOpaAHYeCKOH IIDHMECbI0 d4PCEHOMMPHUTA, 4 M3 JKHAbHBIX MHHEpaJoB —
Gapura. PyaHble Tesa NPeACTABJEHBI CEKYLUIHMH MKHJIAMH.

Hns sropoit (opMmanuyu Xapaktephbi Oojiee HH3KOTeMNepaTypuas Mu-
HepaabHas accollHauWsa (KanablLHT, XanaleloH, 0apHuT), NPHCYTCTBHE KHHO-
BADH H JIOKa/JH3alHs OpyAEHeHHA B IUTOKBepPKOOOpDasHBIX MHHepaJH30BaH-
HBIX 30Hax.

Bcee pynonpossaenns sTux ¢opmaumii pasmemaiorcs uyTpn Kaccan-
cKoro rpaGena. Quens cxoaHsle NO coetasy pynonpossiaenus (Mntam, Ky-
rajga) B MopQHUpPHTAX TOTO e BO3PACTA H3BECTHH B HENoCpPeACTBeHHOH OJH-
3octH, Ha cThike [OxHo-UaTkanbckoii u KypamuHcKoil moason (yxke B npe-
Jllesiax nocJejHeit).

Pynonpossnenns CaiipaMCKoli PyIHONH 30HH B M3BECTHSKOBOH TOJIile
D3—Cy, KoTopble MOXKHO OTHECTH K KapOOHATHO-PTYTHO-MOMUMETAJIHIEC-
KOH (opMalHH, HHOTAA MPeACTaBJeHbl [AOBOJbHO 3HAYHTENbHO  (YIIKyp-
raHrac). -

llinpokoe pacnpocTpanenne MoJHMETanHueCKOH MUHEPANH3ALHH H ee
TeCHAf accouHals ¢ PTYTHOH, O YEM CBHAETENBCTBYET COBMELLEHHE HX MHO-
FOYHC/ICHHBIX MeTa/JIOMeTPHYECKHX OpeosoB, COJNHIKAET 3Ty 30HY C MpH-
MbIKaloulell K Heil ¢ ceBepa Kaparayckoi, rie opeossl pTyTH Hepeaxo pac-
CMAaTPHBAIOTCSH KaK HHAMKATOPbl CJENMBIX MOJHMETA/JHUECKAX PYAHBIX TeJ
(B. 3. dypcos u ap.).

PYIHBIE CEMEHCTBA W ®OPMALLUH
HEONPEJEJEHHOTO BO3PACTA

B stoMm pasjaene ONHCAHLB KaK TeHeTHUYecKHe PyAnbie psjibi, CBA3alNbie
C TpaHHTOHAAMH, NPHHAJIEKHOCTb KOTOPBIX K TOMY HJH HMHOMY Marma-
THUECKOMY KOMILJIEKCY B HacCTosilllee BpeMs He MozKeT OBbITh  JIQCTATOYHO
000CHOB@HA, TaK H pyAHble CeMeHCTBa ¢ HeomnpejejeHHBIM BO3PACTHBIM H
FeHeTHUYECKHM NOJMOKeHHeM (He oOGHapyKUBaloOllMe 3aKOHOMEPHON acco-
IHALUHH C KaKHMH-THGO Ofpejle/leHHBIMY MarMaTuyeckuMu GopManusaMu).

K nepsoii M3 9THX rpynnm OTHOCSITCS TPH TeHeTHYECKHe paja, CBA3aH-
Hble ¢ HeGOMBLIHMHE MacCHBaMH HOPMAJbHLIX, Pexe aJfCKHTOMAHBIX IPaHH-
TOB HEOTPENENEHHOTO (B paMKaX TepPUHHCKOTO UHKJAA) BO3pacTa H B 06-
llleM OJHHAKOBHIX N0 accounauud metannos: 1) Fe-Mo (Sn, W, Cu); 2) As-
-Mo-Cu-Zn (W, Bi); 3) Mo-W (Cu, Bi).
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Hosonbiio cxonwo ¢ famu Fe-Cu-Bi (W, Mo) pyanoe cemefictro, npo-
CTPAHCTBEHHO aCCOUHHPYIOWEECH, OAHAKO, ¢ PAHMTORAAMH NOBLILEHHOI
‘OCHOBHOCTH.

Muorokomnonenthoe As-Au-Sb-Pb-Zn (Hg) pyanoe cemeitcTso, pynsbl
KOTOPOro KOHUEHTPUPYIOTCH B JOKeMOPHICKHX NMECHaHO-CNAHUEBHX TOPO-
Aax, u Cu-Pb-Zn munepanusaius, npuypoyeHHas K ONPEIESEHHBIM FOPH30H-
TaM KapGoHatnoi Tomuu Dp—C,, He HMEIOT BHIKWMON acconHALKWK ¢ Marma-
THUECKHMU 06pa30BaHHSIMH.

/KEJIE30-MOJIMBAEHOBbIA TEHETUYECKHH PAJL
Fe-Mo(Sn, W, Cu)

K stomy psay ortHOcsiTcs HeGoJblIHE PYAONPOSIBIAEHHSI, aCCOUHHPYIO-
muecs ¢ OHOTMTOBBIMH IPAHHTAMH UHMIaHCKOrO HHTPY3HBa, PacrnofioKes-
Horo Ha cteike Cesepo-Uartkanbekoit u KypamMHuHCKO# MeTa/lIOreHeTHYeCKHX
obnacteil.

B cocrase nauHoro psina npeaGnazamT OTHOCHTENBHO BhICOKOTEMIEpa-
TypHBle pyaHble QOPMAIHH, FPOSIBJIEHUS KOTOPEIX Pa3MeIlaioTed B KPaeBHX
YacTaX CAMOTO HHTPY3HBA UAM B ero KOHTAKTOBOM 0Opeofe. ITo 06CTOATE /b~
CTBO, & TaKe NPHCYTCTBHEe MHOTHX PYAHBIX MHHEDAJIOB B BHIE aKLeECCOpH-
€B B HeM3MeHEHHBIX TFPAHHTAX H HX JKHJILHBIX OTUIEIIeHHSX NaeT OCHOBd-
dne U OTHeCeHHsl BCelt MHHEpaJW3aHHH K eIHHOMY TeHeTHUECKOMY DSy,
CBA3aHHOMY C yKa3aHHbBIMH TpaHuTaMH. B noab3y Takoro npeanonomenus
CBUJETEJLCTBYET TAKME YCTAHOBJIEHHOE B PE3y/bTaTe ClelUanbHBIX HCce-
nosanuid K. ¥YpynGaesa nopeliienroe comep:Kanve monubaexa (B 3 ¢ guui-
HUM pa3a Bbllle KAapKa AJs KHCJIBIX MOPOL), OTYACTH BOJAbQpamMa, HUOGHS H
HEKOTOPLIX APYTHX peakux snementoB. K 3ToMy Hano g06aBHTh MOBBIILIEH-
HBlE CONEpPHaHN HEKOTOPBIX PeAKHX 3VIEMEHTOB B aKIECCOPHBIX MHHEpaaax
upMrayckux rpauntoB: W —B nupkone; Sn — B uppkone u cpene; Mo—B
cpene (B. M. Ilerpos, K. ¥pyuGaen).

He ocTaHasnuBasick Ha NPEACTABJIMIONINX JHIUL YHCTO TeOpeTHUecKHi
MHTEPEC TIPOSIBJIEHHSIX AKIEeCCOPHO-PelKOMeTaJAbHOH (OopTHT-
MONMOICHUTOBOM), XapakTepHbXx 118 YUMraHCKHX TPaHHTOB (B aNJHTAX U
NerMaTtuTax) ¥ KBapU-rped3eH-0TOBSAHHO-BO/AbGHPaAMOBOi Py A-
HbolX GopMallui, onduem Gotee MOAPOGHO CKa P HOBO-IUIEEJHT-MO-
AHOGLEeHHTOBRYIO PopManHIO.

DT1a popmauys npeiacrapieda Hanbosee 3HAUNTENLHBIM B J1aHHOM pail-
oHe Yumrauckum (Boabmoit Yumran) mecTopomieHuem, MeJKHM pyno-
nposiBienneM Manptii UuMran u nposiBJAeHHSIMH paccesiHHON MOAHGIeHOBOM
H BoJib@paMOBO MHHepanu3alUWH B NPUKOHTAKTOBOI 30He BOCTOYHOH 4acTu
UHMMranckoro MHTPY3HBA MNPOTHIKEHHOCTbIO OKoslo 9 kM. Monubaen obpa-
ayer BO BCex cayuasax 0oJiee 3HAYHTERbHbIE KOHLEHTPAIHH, YyeM BoJbHpam
(LeenuT), HrpaloLIUi HapsAy ¢ HEKOTOPHIMH Cy/ab(HIAMH DQJAL He3HauH-
TenbHOH nmpumMecn. Hamevaiores e Pa3HOBUMIHOCTH AaHHOH OpManuu, oi-
Ha H3 KOTOpPHIX XapaKTepusyercs KOHIeHTpauHeHd MoanbOleHHTa B GeaHblX
JEeJe30M CYLIeCTBEHHO H3BECTKOBO-KPEMHE3eMHCTHIX CKapHOMAHBIX 06pa3o-
BAHHAX (HJH «CBETNBIX CHAMKATAX») H OKOJOCKAPHOBBIX TJIATHOKJIA3-1HOM-
CHIOBBIX TMOPOAAX B 30He 3K30KOHTAKTa, a ApPyras — B HOPMAJbHBIX H3BECT-
KOBO-JKEJE3HCThIX CKapHax HeNmoCPeACTBEHHO B HHTPY3HBHOM KOHTaKTe
(Manwiii Yumran).

B o6enx pasHOBHIHOCTSX TJ1aBHbIH MHUHEpan CKapHOB (CKapHOWIOB) —
rpaHaT, HO B CKapHOM/JHBIX 3ajexax OH MPeACTaBJEH B OCHOBHOM IpoOcCy-
JAPOBOIl PA3HOCTHIO, @ B HOPMAMbHBIX CKapHaXx — aHApaauToBoil. Kpome
rpaHaTta, B COCTaBe CKapHOM/OB HEOrJa GOabuIYI0 pOlb MrpaeT Be3yBHaH;

148



MeHee pa3BHTBl NIHPOKCeH (AMOMCHA), 3MHAOT, aM(pUOONbl H MOAeBbIe LNAaThl.
Quenb MaJo KBapua.

3agaeras Mexjay naactoMm GHOTHTOBOrO POTOBHKA (B NOYBE) M MOLLHOM
NavYKkol MpPaMOpPOB 3K30KOHTAKTA, CKapPHOHALL I'aBHOIO PYAHOrO Teja MecTo-
pozxaennsi Boabuioii YnmMrai cBsisanbi ¢ NOACTHAAIOMMMA POTOBHKAMH NOCTe-
IeHHBIMH TlepexojaMH uepe3 MNJarHokaas (anb0uT) — AHONCHAOBLIE DPOIO-
BHKH, KOTOpDbIe YACTO TAKIXKE CO/epaT 3HAYHTEJNbHYI MOJHOLEHOBYIO Mi-
HepaJH3alHIo.

B ofGeux pa3HOBHAHOCTAX MOJMOAEHWT MNPAKTHYECKH €IHHCTBEHHbINH
PYAHLIH Muuepans, o0GpasyloUlMid 3aMeTHYI0 KOHLUEHTpPauuio.

BeaHocth cyabhuaaMH, MOYTH MOJIHOe OTCYTCTBHE KBaplia, naparene-
THUecKasl accolnalnusa MoJHOAeHHTA ¢ BBICOKOTEMIepaTyPHBbIMH CHJIMKATA-
MM (KanHumnat, 3nul0T U Jp.) M KOHLUEHTPalLHs OPyAeHEHHS HCKJIOUHTEJb-
HO B npefenax CKapHOMJHBIX NOPOJA H CKaPHOB (B HX OTJebHEIX YacTsiX)

XapaKkTepHayioT ConyTeTRYIO-

WHA THN CKapHOBBIX pyA. B ITAN # CTALHE
JOKaJH3ATHH PYAHBIX  TeJ MHHEPAA | 1 /4 o
BayKHENIIYI pOJb Hrpaer co- N 2 | 3 g | 5 5
; J "HOT Bonagemornum |
Crpyiryps  ontanta  (met. | Lisierees E=md ‘
= ua
Eati ! rpanam ==
CTYIIbl H 3aMNJBIBBI  [OJOTO 3a o Kce: =
Jeratouteii Kposau) ¢ 6aaro- ‘;%‘;’ o
a'mum
MPUATHBIM  JIHTOMIOTHYECKUM | AREmum

4 Invdom
COCTaBOM BMeELLarUHX MMopoa Amapudons:
(mepecnanBaHWe MOPOA Kap- Kéapy, ]

ap —— ]
60HATHOTO H CHJMKATHOTO CO- ’fffﬂ”‘gf'ﬂm
¢cTaBd, uyacto ¢ H3bHpaTe/b- 5'-‘-Wﬁ r
HOll KOonueHTpauuenn  nMoand- /’Hepum ; |’=" e
- Kansyum
JIcHa B alloCHJIMKaTHLIX, 060- Mezusum o
raueHHeX TIHHO3eMOM MOpO- Aff;’f,,’”’ ] e
Jllax) W KOHIEeHTpalHeil amin- ﬁ‘-’”””' L oy (AN
J 2 szwnv —
TOBBIX KHILHBIX OTIULEeNJIeHH T f‘amm”’gm 3
B sTofi e 3one 3K30- Lpane e
fanedum T

kourakra (no 200 M or HH-
TPY3HBAa) B HeNOCpeACTBEHHOI
OJH30CTH K MOJHOAEHOHOC-
HBIM CKapHOHAAM NpOSABJSsIeT-
¢ BKpAmieHHAR CyAbGHAHAS MHUEEPASNU3AUUA B POrOBMKAX (THaBHbIM
06pa3oM IHUPHT, XaJbKOMHPHT) ¢ HE3HAUHTENBHOH NMPHMECHIO MOJUOAEHATA
H lUee/uTa, He 00pa3yOUHX, OAHAKO, NPaKTHYeCKH MHHTEPeCHLIX KOHIeH-
Tpaluii,

O6GocobiielHoe MOJIOKEHHE B TOH Ke MPHKOHTAKTOBOI 30He 3aHHMAIOT
MenKHe NPOARMEHUN CKapPHOBO-TeMaTUT-MAardeTHTOROW W BKpArMJIeHHOH mar-
HeTHTOBOH M reMaTuHTOBOi (popmanuii B KapboHaTHEIX nopoaax. BoamoxkHo,
K 3TOMY e DPyAHOMY CeMeHCTBY OTHOCHTCSl HeGO/bIIOe NPOSABACHHE M HJI b-
HO il KBaplUeBO-WIEeJHTO-CYJbOHAHO-AaPCEHONMHUPHUTOBOI
dopmanun B paitone r. KokreGe (K tory or UnmraHckoro MaccHpa), HO
pa3BHTHe 3Jechk pajaa 6osee MOJOABIX MarMaTHuecKHX obpa3oBaHuil 3aTpyn-
HsleT pelleHHe 3TOT0 BONpOCa.

Ananuanupys o6Ulyi0 CXeMy pYIHOTO fpollecca, COCTaBAEHHYIO s
YHMranckoro pyaHoro nons (puc. 25), MOKHO OTMETHTb NpOsiBJAERHE TeX
e Tpex OCHOBHBIX CTajHii pynooGpasoBaHusd, YTO W B OTAEJNBHBIX CKapHO-
BbIX (POPMAUMAX: MATHETHTOBOH (3MHAOT-MAarHeTHTOBOI), BHLICOKOTEMMepa-
TYPHOH pelKOMeTaJbHOH (f10/eBOLINaTOBO-MOMHOAEHHTOBOI) H  KBAapieBo-
kapOoHaTHO-cyab(HAHON (¢ reMatuTtoM). B nanHoM paiioHe oTMeuaercs

Puc. 25. Cxema nocneloBaTelbHOCTH MHHEpanooh-
pasoBanus MecTOpoxienus Humrad.
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npocTpaHcTBennoe o6ocobaeHne MHHepaaIH3alul Pa3JHYHbIX CTaaHi 1 o6pa-
30BaHHE CAMOCTOMITEJLHBIX MPOCTLIX PYAHLIX accollMauui, H3OUpaTenbHO
PA3BHBAIOLINXCA B PA3JHYHLIX MOPOJIAX 30HBI 3K20-, PEKe IHAOKOHTAKTA.

Ouenb XapakTepHO Take OTHOCHTEJBHO PaHHee BblAejeHHe MoJaubje-
HHUTA.

'eoXxHMHs1 paccMaTpPHBAEMOro ceMelicTBa pyaAHbIX (GopMauHii H3yueHa
Mano. MOMXKHO OTMETHTb JIMlIb HajHyHe XpOMa H BaHaIHA B TeMaTHTE H OT-
cytcTtBHe Ni Mo cpaBHeHHIO CO CKapHOBO-TeMaTHTOBROH dopmalued cpesne-
repiMHCKOro KoMIliekca; oTcyTeTeHe Bi B xanbkonupute d MOYTH BABOE
MeHblliee cojepranne Re B MonuO/AeHHTe MO CPABHEHHIO CO CKapHOBO-MO-
JHGIeHUT-XaNbKONUPUTOBOK (GopMallieli 3TOro yKe KOMIJIEKCA.

ITo A. K. Kaxxaposy B rpaHaTtax CKapHOBO-MOJHO1eHHTOBO/ (hopma-
LA MOCTOSIHHO MMeeTcsl MarHuil, MapraHell, LUPKCHHI, 0J0BO, rajanauii H
THTaH.

MBILIbS KOBO-MON WO 1EHOBO-MEHO-IIHHKOBBIH FeHeTHYeCKHH psj
As-Mo-Cu-Zn (Bi, W)

K sTOoMy pspy oTHecedbl pyaHble (OopMaluH, NpHYypOYEHHBle K IBYM
HeOOobIIMM UITOKOOOPA3HBIM MACCHBAM  [OP(PHPOBHAHBLIX aJACKHTOHHBIX
rpauutoB — Yenramckomy u KypIuKypeKCKOMY, PacrojiOMKeHHbIM Ha He-
3HauYnuTeNbHOM (OKOJMIO 5 M) yhmajseuud APYr OT APyTra B I0KHOM Kpblie
llckemckofi antukaunanu (Cesepo-UaTkanbckas MeTaJJlorenuveckas 00-
JACTh). :

I'paHMTBl 3THX MAaCCHBOB 3HAYHTEJNBHO OTJHYAIOTCH 110 CBOEH NeTpoxH-
MHUECKOH XaPAKTePUCTHKE OT OCTAJbHBIX MACCHBOB TPAHHTOB, OTHECEHHBIX K
NO3/IHErepPIMHCKOMY KOMIIIEKCY, H He MOTYT ObiTb YBEPEHHG Napaiesiizo-
BaHbl ¢ KAKOH-1HO0 M3 (hopMalHH 3TOr0 KOMIJIEKCa.

Pynnas Munepanausanus, accounupylomasicss ¢ Yenrawcekum u dxKyvpa-
MYPEKCKHM MaccuBaMH, MO CBOEMYy COCTaBY TaKie 3aHuMaer AJBOJNBHO
000co6eHHOE [0JI0XKEeHHe H CYLIeCTBEHHO OTJHYaeTcss OT APYrHX TeHeTH-
YECKUX PSAJOB H PY/AHBIX CEMEHCTB MO3/IHEerepIHHCKOT0 KoMmnaekea (pue. 26).

HaubGonee sipkas TreoxHMHYecKasi o0cOOeHHOCTb, XapakTepuayioulas
«KpOBHOe» poAcTBO (popMaluii JaHHOTO pAOa, — MOBHIIIEHHAsi KOHIEHTpa-
LHfA MbIIIbAKA — He XdpaKTepHa [Js BceX APYTHX PALOB H CeMeHCTB MO3j-
HerepUHHCKOTO KoMmiekca M cOianmKaeT AaHHBIH PAL ¢ OMHCAHHBLIM BLIILC
MHOTOKOMIIOHEHTHBIM pPY/HBIM CeMelCcTBOM, OTHECEHHbIM K CpedHerepluH
CKOMY PYILHOMY KOMILJIEKCY (HHTEpPecHo OTMETHTb TakiKe NPOCTPAHCTBEH-
Hyio Oauzocte Hasara-BpuumysavHekoro pvanoro paiiona), Ho, » oTauune
OT IOCJe/IHero, MBIIILAKOBAsE MHHEPaJNM3allus 3JleCh He CONpOBOMK/aeTcs
CyLIeCTBEHHOH KOHIEeHTpalHeli BHCMyTa H BoJb({ppama.

Bbicokoe coaepxanve MoauOaeHa XapakTepHo Julub Aasa  dopmauui
Yenralickoro pyaHoro noJis, a Mean H IMHKA — 18 JKypaKypeKcKoro.
B o6Goux pyaHBIX MOJsIX OTMEYaeTCsd TaKiKe HeCKOJbKO NGBHIIIEHHOE COLEep-
aHue BHcMyTa, ocobenno B Jlxkypakypeke, rue A, K. KaxxaposbiM oGHa-
pPYJKeHBl H CaMOCTOsTeJibHble BHCMYTOBBle MHHEpaJibl — BHCMYTHH H CYJlb-
thocosu BHCMYTA.

Bruny OGenHoctH (TOPOM CaMHX TDAHHTOB CEA34HHbIE C HHMH PYIHBIE
opmManuy TakxKe NPAKTHUECKH He COJEP’KAT MHHEpPAaJOB 3TOro Xapakrtep-
HeWllero Juisi M03JHerepPIHHCKOr0 Py/IHOTO KoMijeKkca aneMenta. Cyabhui-
Hble Py/bl NpejcTaBienbl MPeuMyIllecTBeHHO cpejHeTeMnepaTypHbIMH (op-
MallusiMH, X0oTsi B UenTallCKHX IpaHHTAX M3pefKka OTMedaioTcs HHYTOMKHbIE
1posiB/JeHUsi aKIeccopHO-MOIHG/IeHHTOROH MHHepaaH3alHH B JKHJaX alJHTOB
1 nerMaTHTOB.
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Puc. 26. Cxema nOCIeROBRATEABHOCTH 3TANOB W CTaiuil pyrooGpasoBanus
As-Mo-Cu-Zn pynHoro cemeiicTsa.




HauGosnee Bakuyl0 poab B HenTamwckoM PyAHOM [0Je Wrpaer KBap i-
cepHUHT-MOJeOJeHHT-apCeHONHPHTOB as pyAiHasg ¢ op-
MaIlHs, KOTOPYIO MOMKHO pacCMaTpHBaTh KaK, DasHOBHJHOCTb Gonee:
oflefi KBapl-CepHLIHT-BOAbGPaMOBO-MOJAHGAEHOBOH (OpPMALHH, OTIMYAIO-
uleficss pe3KHM npeoGiaganueM B pyjAax MoauGaena Hajg BOJibGpaMoM u
BHICOKOH KOHIEHTpalHeHn MbllibAka.

Pynuble KM/l M TNPOXKHJIKH CONPOBOKAAIOTCS HHTEHCHBHBIM OKOJO-
DYAHLIM H3MEHeHHEM TDAHMTOB, HePeAKO NpeBpalleHHbIX B Gepe3HTEL.

C ray6uHOlI MOMKHO OKHJaTh Iepexoja KWJ/bHOH Pa3HOBHAHOCTH B
LITOKBEPKOBYIO.

B JlXKypAxypeKCKOM HHTpy3HBe OTMeyaercss HHTEHCHBHAs CEPHIHTH-
3auMa M MUPHTH3AUMS TPAHHT-NOPGHPOB NMOYTH HA BCEH €ro IJIOLULanH, HO:
6e3 Kakux-JAu0o PyAHBIX KOHUeHTpauui.

B KOHTAKTOBBIX 30HaxX 00OMX HMHTPY3HBOB, NpPOpBIBAlOLLHX KapOoHar-
nyio toay [d3—Ci, passuBaioTca MHONOYHC/EHHbIE CKapHOBO-py[Hble 3a-
JIe3KH JI0BOJBHO pa3HooOpasHoro cocrasa.

HauGosee pacrnpocTpaHeHbl MeJKHe 3a/le’kH CKapHOBO-MATrHETH-
TOBO# (GOpPMAILNM CylleCTBEHHO TPaHATOBOTO COCTaBa, MOUTH JiK-
leHHble cyab(uaHOR MuHepaansaiun. Cneunduuyeckoil 0coOEHHOCTbIO HX
ARJfgeTes [ORKIIEHHOE COleprKaHue 0JI0BA.

Ouenb peako OTMedaloTcs HeGobliMe 3aJeKH CYLIECTBEHHO SMHJOT-
amdu60a0BOro coctara, Ge/iHbIX MAarHeTHTOM, HO HECKOJIbKO 060ramemab1§
BOJMb)PAMOM, KOTOpble MOMKHO OTHeCTH K CKAaPHOBO-UI€eJHTOBOW
popmManuH,

HesnaunrenbibiMy MacmTabaMu OTAHYAIOTCA M MPOABJCHUS CKap HO-
BO-MOJAHOAEHUTOBON GOpPMAIHH C OUEHb PEKOH BKPAIJeHHOCTbIO:
MoHGAEHHTa H HeKOTOpbiX Apyrux cyiabdupos. Ilo cocraBy caMux ckap-
HOB OHa4 CXO/JHa CO CKADHOBO-MarHeTHTOBOH M, BO3MOJKHO, #BJAeTCs ¢
Pa3HOBHIHOCTHIO.

HaunGonee sHauuTe/bHOEe pyJAONpPOABAEHHE B CKapHax, CBA3AHHHIX ¢
YentaulCKUMH ~ TI'PAHHTAMH, OTHOCHTCS K CKapPHOBO-MOJAHOLEeHHT-
apceyonupurtoBoil dGopmauuun, - xotopas GAKTHUECKH SBIAETCH
aHaJoroM KBapll-CePHIHT-MOJHOAEHHT-aPCeHONHPUTOBOH KHJIbHOH (opma-
LIMH B rpaHuTax 37oro HHTpysusa. OcoOeHHOCTH 3TO" (hOpPMAalHH — KOHIUEH-
Tpalus Opy/A€HEHHsl B IHAOCKapHAX CYUIECTBEHHO MHPOKCEHOBOro (rejeH-
GepruToBoro) cocrasa, o6uane cyab(HAOR M HX HepaBHOMepHOe THe3a0Boe:
pacnpene/ieHie, XapaxkTepH3yIOlLiHe HAaJOXKEeHHBI THN opyneHeHHs. Pyan
310H (hOpMalMH o4YeHb HANOMHHAIOT MHOTOUHCJEHHbIE CKapHOBO-CYIb(HI-
Hble MecTopoxjedus 3apaduanckora xpeGra Hwuoro Taue-llans, oaua-
KO OT/JIHYAlOTCH MEHbIIEH KOHLUeHTpalyeih 0JoBa H IIOYTH TNOJHBIM OTCYT-
CTBHEM NHPPOTHHA — HaHOosee XapaxTepHOTO CYJb(MHIHOTO MHHepaJa:
3apaduaHcKkux MecTOPOXKAeHHI.

3HaYHTe/IbHEIMH YepTaMu cxodcTBa ¢ Yenrauickum ob/jazaer MecTo-
poxknenne MimtamGepam B Tepex-Kaccanckoit pynuoii sone, npuypouennoe
K He0OJbUIOMY MAacCHBY - FPAHOJHOPHTOB H OXapaKkTepH30BAHHOE Bhliile:
NpH ONHCAaHHW MHOTOKOMIOHEHTHOTO PY/HOro ceMelicTBa cpelHereplHHCKO-
ro Kommjekca. Pasiuune B cocraBe pyA 3THX OOGBEKTOB HOCHT B OCHOBHOM
TOJILKO KOJHYECTBEHHbI Xapaktep (ckapus HMmrtamGepaw Gosee oora-
ILeHBl 30J0TOM) ITIPH TOYTH M[OJHOM COBNAJEeHHH MHHEpaJbHBIX acco--
ILHALHH.

Ceazannoe ¢ JUKyp/OKYPeKCKHM WHTPY3UBOM TPOfBAEHHE CKAapHO-
BO-apCEHONHUPHT-MEeAHO-BHCMYTOBO-NONHMETAaJAJHYECKOID
¢ opMallHy MO cOCTABY MHHepaJsibHON accouMalMH H THNY OpyAeHeHHS
TaKkKe oYeHb HanoMHHaeT Yentauwickyio cKapHOBYIO 3a/leKb H TOJNBKO B OT—
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JHYHe OT Hee 3jech pe3Ko npeobsanaipTt Oosee NO3AHHe CyaAbhHAL MenaH
H DOJHMeTasyuoB (raaBHbIM 00pasoM IMHKA) H HHYTOXKHA poJb Moaxb/leHH-
Ta H Weejanta, XapaKTepHO MOsSBJeHHe BHCMYTOBBIX MHHepasioB (A. Kax-
XapoB) M HeKoTopas oforalleHHOCTh GepH/aJHeM 3a cueT €ro KOHUEeHTpPalHH
B CKaPHOBLIX CHJIHKaTax (Be3yBHaH H J1p.).

Bricokasi KOHUEHTpauUHusd MelH XapakTepHa Ajad KBaplepo-kapo0o-
HATHO-XAaJAbKONDHPHTOBOH HKUNbHOH GOpPMAaLHH, HE3HAUH-
TeAbHOE NPOABJEHHe KOTOPOH H3BECTHO B H3BeCTHAKAX HA HEKOTOPOM yid-
JeHuu o1 JHypUKypeKcKoro HETPY3URA,

C KOHEUHBIMH CTANHAMH PYAHOTO MpoUeccd, BeposiTHO, CBA3aHbl yOO-
rEe BKpanjieHsbie pyas KapGoHATHO-MeAHO-NOJHMeTAaNJaUYe-
cxolfi GOoOpMamHH B HIBECTHAKAX B 30HE CEBEPHOrO 3K30KOHTAKTA
Yenraiickoro WHTPY3uBa, B kotopuix M. Il. 3apesuu ycranoeuia KYHpHT,
CaMOPOJIHYIO Meib ¥ CaMopojaHoe cepebpo.

TocnenosatenviocTs pyaooOpaszopanua B YenTauickom pyAaHOM nojie
XapaKkTepHsyercd, 10 ee JAaHHBIM, OTHOCHTENbHO PaHHAM BHAEAEHHeM ap-
CEHONMHPUTA — JI0 HMHTEHCHBHOH CTagMH CepHLHTH3allH, £ KOTOPOH acco-
LHdpyetcs MoanbaeHoBoe opyjeHeHHe, ITa 0co0OeHHOCTh HAaTIOMHHAET CXe-
My MHHepaao0o0paszoBaHHsl MBIILbIKOBO-30JI0TOPY/AHOTO  MECTOPOMXKIEHHST
Tepekkan, rje BbpinajeHHe AapCEHONHPHTA C 30JI0TOM TaKme CBA3aHO C
paHHeldl OTHOCHTEJbHO BLICOKOTEMIlepaTypHOH cTajHel, B TO BpeMs KakK B
BpHuMyaiHHCKOM pailoHe OCHOBHasi Macca apceHonmupura obOpasyercd,
BHAMMO, 3HAuHTesbHO Nozxke. Ellle nosaHee Beesnsiercst LIeeJHT B CBOe-
ofipasHoil accouMally ¢ KaJdbLUHTOM H Xa/JbKONHPHTOM, XapaKTepH3yIlouleH
OTHOCHTEJNBHO HH3KoTeMiepaTypHylo cramguio. Pynoo6pasosande 3asepuia-
ercsd BblIeJeHHeM KBapli-KaJbUHT-MHPHT-XaIbKONHPHTOBOH H KaJbUAT-Te-
MaTHTOBOH 4CCOLHALHH.

Jas reoXMMHH [JaHHOTO CEMEHCTBA XapaKTepeH HapareHesHc MeIH
BHCMYTA.

[Ipakruueckoe 3HaueHue Py AAHHOTO PSA/iA HEACHO B CBA3U ¢ UX 0060-
cobnennoctoio. Onnako B Gonee rayGoOKHX ¥ YAAJeHHBIX OT WHTPY3HBA
gactax [LKYpIUKYPEKCKOTo pPYyAHOro moas MOryT ObiTh Cchelbie py/iHbie
3a/1e3KH ¢ BHICOKHMH COREPIKanHAMH BHCMYTa M MELH.

Boandpam-monnbaeHoBoe pyjaHoe ceMeHCTBO
W-Mo (Cu, Bi)

Pyap naunnoro cemeiicTBa, Kak M ABYyX NpeAbAyLIHX, IPOCTPaHCTBEHHO'
060cobaeHHbl H Pa3BUTHl B Npefenax eAHHCTBEHHOTO YHKYPTALICKOrO Me-
LTOPOXK/eHHs, BO3pacTHOe M TIeHeTHYeCKOe I0JI0XKEeHHe KOTOPOro HelocTa-
Toyno onpeneneno'. Ilo cymme dakTos nmpeanosnaraerca cBaA3b 3Tol MHHE-
pasu3alliy ¢ HHTPY3HEeH TPAHHTHOTO COCTABA, elle He BCKPBITOH 3posHeil.

[laparenesuc 3/1eMeHTOB, XapaKTepH3YIOUIHiiCs BeAyIleidl pOJIbI0 BOJb-
(pama u MoaHOAEHA NMPH Pe3Ko NOAYHHEHHOM 3HAUEHHH APYIHX METAJJOB,
He ofnanaer NMpH3HAKaMH TEOXHMMYECKOro POACTBA C ADPYTHMH TeHeTHYe-
CKHMH pAlaMH HJIH ceMeHCTBAMH.

Huskoe cozep:kasue 070Ba M APYrHX MHHEPA/JOB PeAKHX MeTaJios,
4 Tak:Ke IOJIHOE OTCYTCTBMe MHHepanoB (Topa OTJAHYAIOT 3TH pPYyIAbl OT
FeHeTHYECKHX pAJO0B, CBSI3AHHBIX € MO3AHETePUHHCKHMH aJACKHTOHIHBIMH
rpanutamu. Ilo cpaBuennio ¢ npeawpyuium psigom (Yenram-/Ixypaxy-
peKCKHH pafioH), B HUX MPAKTHYECKH OTCYTCTBVIOT KOHIEHTPAUUH MbIUILAKA
u nosumerannoB. Haubonee noxoxeit, noxaqayi, sBASETCH acCcoluallus

! EnuncTseHHOe  OnpejejeHHe abBCOMIOTHOTO BO3PACTa AMSl CEPHUHTOBOH MOPOMLI M3
3TOTO MecTopomaenus (263 MJH. JNeT) HEROCTATOUHO AJIS OKOHYATENLHOTO CyXACHHS.
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3/IeMEHTOB, CBA3aHHLIX ¢ rpaHuTaMu Yumrana. Hameuaercs rakxe Heko-
TOpOe CXOACTBO € pyaaMu AwpTop-ATmxaijisgycKoro pYAHOrO ToJIsl, Tpej-
MOJIOMKHTENbHO BKJIIOUEHHBIMH B TeHETHYECKHH p#Ajg, CBA3aHHLIH C POTroBO-
0OMaHKOBO-OHOTHTOBEIMH NMOPGHPOBHAHLIMH FPAHUTAMH, HO JJST MOCJeIHHX,
noMuMo Gojlee BBHICOKOTeMNepaTypHOH MHHepaJbHOH accolHaliu, Xapak-
TepHhl Tak:ke (TOPOBBIe MHHepaJbl H He3HAYHTEJbHAs KOHIEHTPALHS MO-
aubnena.

Muorocraaniinas MuHepaauzanns  YHKYPTallCKOTO  MeCTOPOMIAEHUN,
KaK TpaBuao, COBMEIlaeTCsi B pyAax CJOMKHOTO COCTapa, KOTOPLie B CO-
BOKYINHOCTH MOMKHO OTHECTH K €iMHOH Kpapu-cepunut-(Gepeaut)-
WeelUT-BOABOPAaMUT-MONUOLeHUTORBON pyaHoi# dop-
Maluu.

CreuuduueckuMu 0co0eHHOCTAMU TPOABRIeHHS - 3TOH dopManuu B VH-
KypTalle fBJAAIOTCA Pa3BHTHE HAPALY € UEeauTOM GOMLUIOTQ KOJHYECTBA
BoMbHPAMHTA, 3HAUHTE/NbHOE pa3BUTHEe pauHell anbOUTH3AUHH W OPHCYT-
cTBHe GepesHTOB. XapaKTepHa TaKKe HCKJIOUHTENBHO HHTEHCHBHAA OKO-
JIOpyaHAasd MHHepaJu3anus.

Or oanotunHblx dopManuii cpegHereplHHCKOro PyAHOr0 KoMJeKca
pyabl YHKypTalua OTJMYaloTcsi TJaBHBIM 00GpasoM MeHee pa3HOOOpasHbIM
COCTAaBOM CYJAbL(MHA0B H TNPHMEPHO PABHBIM COOTHOUIEHHEM BOJbL(paMHTa
M uleeauTd, Toria kKak B TossiMbliie pe3ko npeoOsajnaer MepBbl U3 HHX,
a B UaBare nMpakTH4YecKd pasBHT ToJbko weeanT. Cocras pya B YHKypTa-
e ¢ ryOGHHOR W To nepudepun PyJAHOrO oS He HCNBITLIBAET CYILecTBeH-
HBIX KauyecTBeHHBIX H3MeHeHHI. XapakTepHO, OJAHAKO, YMCHbIUEHHE coiep-
#aHusg MonubaeHa B BepxHell YacTH MeCTODOXKIeHHs, olllee ocaabieHue
HHTEHCHBHOCTH OKOJIOPYAHOH MHHepaJu3alHH H Bo3pacTanue poaH OGe3pyu-
HOro I103/IHEro KBaplla, YacTo MpPeacTABJEHHOro UIeCTOBATHIMH H KPYIHO-
KPHCTANIHYECKHMH [APY30BBIMU MOAHDHKAIIHAMH.

Kpapueso-kapGonaTHble KUJABl C peAKHMH CyJab(HAAMH ¥ TeMaTHTOM,
CBA3aHHbBIe C KOHEUHBIMH CTaaWaMP pynooOpasoBaHusl, He BHIXOAAT 32 mpe-
Jiefibl MUHepPaJin30BaHHOH 30HB YHKYPTALICKOTO IITOKBEPKA, 3a HCKJOue-
HHEN He3HauMTe bHpiXx ©OOpasoBaiuii B 30He OJHOWMEHHOTO pasjoma
B HENoCpeNCTBeHHOH OJM30CTH OT CeBepHOH TpaBdiubl 3TOr0 HITOKBEpPKa.
[MoMuMO peAKoll BKPanJeHHOCTH TajeHuTa, NUPUTA, XalbKONYpPUTa H Mo-
nuGreHnTa, B HHX HHOrJA OTMeuaerTcs 307070 (KUAbHAA-KBApUEBO-
TeMaTHTO-cYynNbQHAHO30N0TOPYAHASN bopmaunus).

HeoGuiunaa dopMauya YHKYPTAUICKOTQ MECTOPOXK/IEHHA H ero croe-
wob6paznas MopdoJOrds, NO-BUAHUMOMY, OGYC/OBIEHBl €ro pa3MelleHHeM B
KPOBJIe IMITOKOOOPA3HOTO TPAHHTHOrO HHTPY3HBa, elle He BCKPBITOro 3poO-
3Hell (WTOKRSPK HAAHHTPY3HBHOI 30HbLI OCELAHHS).

Buyrpupynuble paiku KBapuesbiX cGeposHTOBEIX MOPQHPOB, OYeBHI-
0, MOKHO paccMaTpHBaTh Kak jepHBaThl 3TOH TPaHUTHOH MHTPY3HH, TOT-
Jla Kak MHOTQUHCJeHHble JlopyjiHble JdalkH [aHa0a30BEIX MNOP(HPHTOB,
nojiBeprapiinecss BHYTPH MHHepaJH30BAHHOH 30HBI HHTEHCHBHOMY ApPOG-
JIEHHIO, CBfA34aHBl C PYAHBIM LITOKBEPKOM TOJbLKO MPOCTPAaHCTBEHHO BBHY
MPHYPOYEHHOCTH K ocaabJeHHoi 30He, BO3HHKIIeH, BEpOsTHO, HA Iepece-
UeHHH [BYX 30H NOBBILIEHHOH TPEUIHHOBATOCTH.

MuoroctaiuiiHbli MOCTMATMaTHUECKHH npouece, no gaueim M. I1. 3a-
‘pesny (puc. 27), HauMHAaeTcs MHTEHCHBHOH anbOHTH3ALHeil, KoTopas cMe-
‘HsteTesl CTOJIb 3Ke HHTEHCHBHBIM MeTacOMaTHYecKHM okBapiesanuem. Iloc-
JeHee, Cy[As 10 He3HAYHTEeNbHOH MNPHMECH MYCKOBHTA H TypMaJjHHa,
«COOTBETCTBYET IO TeMIepaType M KHUCJIOTHOCTH PACTBOPOB CTaauH Tpelse-
HH3a1l1}¥ B APYTHX PEAKOMETalbHbLIX 0G'bEKTAX.

OcnoBHas Macca MoaHOAeHHTa B acCOUMAU¥H C KMAbHBIM KBapileM
¥ TIHPUTOM BhilafiaeT paHbille MUHEPAJOB BOJAb(PaAMa H, CKOPee BLETO,
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panbilie WHTencueHoli OepeauTusanyiy BMELIAIOMHX TOPOA (y4acTKH noC-
JIe[IHHX, KakK MpaBujo, oueHb OenHbl mMoaubieHom), T. e. B elle GoJsiee Bbl-
COKOTEeMNepaTypPHbIX YyCIOBHAX.

BoubpaMoBass MHHEpaJH3allds TECHO CBA3aHa ¢ OepesuTH3anueil #,
KpoMme J»KHJBLHOTO KBaplla, cONpOBOXKJAaercs Takxe aukeputom. Illeenur,
BBIIeJIsiSich TIO3/iHEe, uacTo pa3BHBaercs no Boabdpamuty. Kak u B Yen-
Tallle, OH acCOLMUPYyeTCcs C XaJAbKONHPHTOM H, NO-BHAMMOMY, XapaKTepusy-
eT OTHOCHTEJbHO HH3KOTEeMIePaTypHYIO CTaaHIo.

3aTeM BhlIeNsieTcs OUeHb cJa00 MPOABJCHHAS ACCONHALHS PAas3JHUHLIX
KapGoHaTOB € CY/JAb(GHIaMH NOJUMETAJJI0B, W 3aBepluaercs mnpouecc odpa-
30BaHHEM JOBOJbHO OOHJLHOTO KPVIHOKPHCTAJJIHUYECKOTO KBapla ¢ KaJjb-
LIUTOM, HHOTJA GApPUTOM U FeMaTUTOM.

ITAA K CTALHA

MuHEPAR | T
\

Ansdum
Hbap
Mycrobum
Typmonuk
Armukenum
.Z’Miam
BpUYLMm
‘Xﬂﬂpt‘fm
Ankepum
Kansgum
Moziesum
bapum
Aupum. -—
Monyddewum | — —
Bansgwamum
Weenvm
Kamswonupum
Jonamo
Cepanepum
Tanerum
| &r pyoa
lamemum

Puc- 27. Cxema nocnenosaTelbHOCTH MHHEpan000pasoBa-
HHSI MECTODONIEHHs: YHKYpTam.

eoxumust paccMaTpuBaeMoro ceMeicTBa XapakTepH3yeTcs, NOMHMO
accolMalul TJaBHBIX MeTann0B, oforalleHHOH MHHepaau3auueidl MenH
(B cpemHeM cOTHIE JOJIH TNpOLEHTA) M pacCesHHOH, peike oboralleHHOH —
BHCMYTA W OTYACTH OJIOBA (THICAYHBEIE H COTBle IOJH TMpOLeHTa).

BucMyT sBASleTcst MOCTOSIHHON NpHMechlo BceX cyabduaos (Gomee sce-
TO B rajleHHTe — JIeCATHIE J0JH MPOIeHTa), @ MblIbAK (B OTJIHUHe 0T GoJib-
UIHHCTBA JIPYTrHX OJHOTHIHBIX PeAKOMeTalbHbIX MecTOpOK/AEeHHH) He Xa-
paKTeDeH.

ITo cpaBHeHHIO ¢ ONHOTHINHBIMH pyAaMu YaBaTbl nupHuTH BABOe Goraue
Ce/IeHOM U B HECKOJIBKO Pa3 — TelliypoM.

Bosbdpamutel, no cpaeHennto ¢ pyaamu Caprapaona, oGoratieHbl
xKene3oM (npeobaapaer QepOGepuToBasi MOneKyJaa) W MonHGIeHOM H He
COJIEPKAT KAKHX-JIMOO PelKUX npuMmeceil, kpome Sc (Kak M BoJbhpaMura
13 Awropa).

leenntsl YHKypTama cuibHO oGorauieHsl MoJuGiaeHoM (B cpenHeM
okono 19%) u comepxar npumech La u Sc.

LlrokBepKoBBIl THN KBapleBO-CepHIHT-BONb(HPaMHT-MOIHOIEHHTOBOH
pynnoil dopMalliy, KaK M3BECTHO, CUMTAETCH OJHHM H3 Haubonee nepcrek-
THBHBIX THIIOB MECTOPOK/IeHHH 3THX MEeTaJlJI0B.
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VHKypTauickoe MeCTOpPOMK/eHHE COMEePIKUT 3HAUUTEJNbHble 3anachr
pPyA, HO ¢ GeIHBIM HEMPOMBILIJIEHHBIM cofepKanHem mosu6iesa (B passe-
NaHHOH BepxXHeil wacTh wWTOKBepka). BoapacraHue ero comepkKaHus ¢ ray-
OuHoll maeT OCHOBaHle npejamojaraTh HajduyHe Gojee GOraThix pyx B HHIK-
Hel yacTH MEeCTOpPOXKIeHHS.

B npejenax obuwmpuoii naomaan Yarkanbckoro 6aTONHT2, HPHMBIKA-
I0L1eTO K MOJIOCE PasBHTHA MeJKHX HHTDPY3HH TPaHHTOBOrO COCTaBa (Bepo-
SITHO, CATENJIHTBHI TPAHHTOB ApAIaHCKOTO HHTPY3HBA), BO3MOMKHBI JApyrue
aHajorHuHble 06bexTol. [10MCKOBBIMH NPH3HAKAMH HaJWYWsl Py AAHHOH
dopMauui  Ha TAYOHHE MOrYT CJAYHHTL TMPOABIEHHS KOHEYHBIX CTalull
MHHepanu3alii — KBaplleBo-KapOOHATHBIE KHUABL ¢ Cyab(pHIaMM, 30Hbl
CePHIUTH3aLUH H TIOKPACHEeHHs] TPAHHTOHMIOB, OCOOEHHO B COYETAaHWH C
NailKaMH | WTOKAMH KHCJBIX TOPHHPOBBIX NOPOJL.

Hene3o-meHO-BHCMYTOBOE CeMEHCTBO
Fe-Bi-W-Cu (Mo)

PynonposiBienusi, oTHeceHHble K 3TOMY cBOeoGpa3HOMY  ceMelcTBY,
BhIsIB/CHA B HarTkajgbcKOM paiioHe o4eHh HedaBHo. OHHM pasMeilanTcs B
npeaenax norpaHuudoii TamkeckeH-KoiimaHcaiicKoi pyaHOH 30HBL BHYTPH
ray6oko spoaupoBanHoro Yatkanabckoro 6aTosMTa, HO HECMOTPS Ha MNpo-
CTPaHCTBeHHYI0 OJH30CTh K CKApHOBO-NOJHMETAJiMYECKHM pYAONnposBJie-
nusm Kommancas, cyunlecTBeHHO OTJIHYAIOTCS OT HMUX TI0 COCTaBy M He
00HAPYKUBAIOT YETKHX TNPU3HAKOB IeOXMMHYECKOro pPOACTBA.

[Te muennio 3. A. IOganesuya n B. H. Anoanonosa, 310 opyleHeHie
CBA3aHO CO CpeJHe-BepXHeKapOOHOBBIMH YMEpPeHHO KHCJALIMH TIpPaHHTO-
HILAMH.

B cocraBe ykaszansoro cemeilictBa npeofaanaioT MHOTOKOMIOHEHTHBIE
pyABl, 4acTo cBA3aHHbLle NOCTeneHHbIMH nNepexosamu. K naubGosnee BBICOKO-
TeMIepaTypHoii TYpPMAJHH-NONEBOWNAaTOBO-TEMAaTHT-MATHe-
THTOBOW PYAHOH GopMalnLHHU MOKHO OTHECTH MeTacOMaTHYecKiie
pYyIHble 3a/leKH ¢ HE3HAUWTeALHHIM HaJoxeHueM OoJiee NO3AHEH MHHepa-
JIU3aLHKU, PasBUTHie B IOr0-BOCTOUHOH 4acTW TauKecKeHCKOro pymLHOro
noJis.

Kpome nanGosiee pacrnpocTpaHeHHBIX MHHEPANOB — ILETOUHBLIX TOJe-
BbIX IINATOB (OpToKnas, anbGUT) H TypMaauHa (uiepna), AOBOJbHO 3HA-
UHTENbHO NPOABJSETCsS CePULHUTH3ALMA M XJOPHTH3AllHs BMELLAIOUIHX Tpa-
wMTOHAOB, npenwectBywowas (no M. M. TonoBanoBy) oTsomxenuio raas-
HbIX PYAHBIX MHHEpaJlOB — MarHeTHTd W remMarHTa (crnekysaspura), He
00pasylounx, ONHAKO, NPOMBIUIJIEHHO HHTepPecHbX cKomienuii. B ocraab-
HBIX YacTAX pPYAHOrO IMoJs H Ha APYTHX o0beKkTax 3Ta MHHepaabHasT
accolHalus, XOoTd M XapaxTepHa, HO HrpaeT NOAYHHEHHYIO pOJb TO
CpaBHeHHIO ¢ opy/JeHeHuem OGoJsiee MO3AHHUX CcTaauii npolecca.

[lpakTHueckn HaumboJsiee BaKHAs CJIOXKHAsA KBaplLeBO-MOJEBO-
WNaTOBO-TYPMaJMHH-CEPHUHT-MEJJHO-BUCMYTOBaA pya-
Hasg bopmManusa  mpeiacTasieHa MecTopoxKaeHneM  Tauikecken
(puc. 28).

KpoMe paHuHuX BelCOKOTEMIEpaTyPHBIX CHJAHKATOB, pyaaM 3T1ofi dop-
MaliH CBO{CTBeHHE 00MAbHBEE CyJb(HAB, H3 KOTOPHIX HauboJee pac-
[pocTpaHeH XaJbKOIMHUPUT, a NUPHUT OTHOCHTeNbHO pefoK. [aBHHI BiC-
MyTOBHII MaTepuad, no M. M. TonoBaHoBy, — afikuuur, a mo B. H. Anoa-
JOHOBY — BHCMYTHH. 3HAUMTENbHGE DPA3BHTHE AWKHHUTA U [PHCYTCTBHE
BHTTHXEHHTAa HApAAy ¢ He3HAYMTEIbHBIM COJep:KaHHeM MHPHTa W [MOJHLIM
OTCYTCTBHEM MHPPOTHHA, rajeHuTa U chajepHTa noAvYepKHBAeT crnelnbuky
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nannoll ¢gopmauuu. XapaxktepHa TakKeé [0BOALAO CYyUECTBEHHAS [pH-
MeChb LIeesHTA.

Pynbr Ileperansuoro u BepxHeKouimancafickoro pyaonposiBieHuit, xa-
PAKTEPH3YIOIIHECs] CXO/JCTBOM OKOJOPYAHOH MHHEPaSM3alUHH W IPHCYTCT-
BHEM JI0OBOJIBHO OOMJIBHBIX T€MAaTHTAa M MArHeTHTa, HO OT/IHUAIOUIHECs CYI[2-
CTBEHHO Me/IHBIM COCT4BOM OpY/EeHeHHs, HHOTIa ¢ NpHMechlo MOJHOAeHA
(ITepeBasnbHOE), BEPOATHO, OTHOCATCS K Pa3sHOBHIHOCTH 3TOH ke dopma-
I[HH ¥ NPeJCTABJAIOT JHIIb HHOH (PanHasbHBI THIL

3nauuTeNbHAS NPHMeCh BHCMYTa TO3BOJAET TNPEeANOJOXKHTENIbLHO OT-
HECTH K JIaHHOMY CeMeMCTBY TakKe pylsl KBapueso-xapOoHaTtHo-
CepUHUHTO-QpIWOPUTOBOH dbopMamuu MnpeAcTaBieHHble Deli-
OYNAaKCKUM DYIOTPOABIEHUEM.

3TAN u CTAAHA
MUHEPAN 1 /g i

AnbGum  poemcese:

Jnudom | oo
Tyomanun
| Xaopum. | 0 o
. Lepudgum P 7

Karayum
. @rrggpum

Maewemum
Femamum [
Weenum
Ayoum
Aosswanypum
Bucrymum
Bummexsum
Adrypum
Tedpadumem

i

Puc. 28. CxemMa noOC/HEAOBATENBHOCTH MHUHEDANDOOPA3OBA-
Hus Mecropowienus Tawkecken (mo M. M. [ososaHoBy).

B sn0KaaH3alHH pPYHONPOABJIEHHH BceX PyIHBIX ¢opmauuii paccMarpH-
BAEMOro CeMeHCTBa BajKHYI0 POJb Hrpaer CTPYKTYPHBIH (aKTop — MpH-
YPOUEHHOCTb K KPYTONaAaiollliM 30HAM TPELIHHOBATOCTH CEBepPO-3alaaHOro,
peike CeBepPO-BOCTOMHOTO TPOCTHPAHHsI B MHTPY3HBHHIX Topoaax “YaTkaib-
ckoro Garosurta. [lpy 3ToM KOHLEHTpauHs opyleHEHHs CBs3aHa JHIIbL C
OT/eAbHBIMY YYACTKAMHK 3THX 30H, HaXoAsuiuxcs B Haubonee GnaronpHsT-
HOH MO3HIIHH.

Hekotophle 0COGEHHOCTH BelleCTBEHHOTQ COCTaBa DY/ AaHHOrO ceMeii-
crBa (accoumanus XaJbLKOIMHPHTA C MHHepasnaMH Kejesa, MapareHesHc
MeoH, BHCMYTa M BoJbdpama) cOIHKAIOT HX C OTAEJNBHLIMH PYIHBIMH
ceMeficTBAMH H PAJAMH, CBS3aHHBIMH €O CpPeJIHEreplIHHCKHMH TpaHHTOMIA-
MH NOBBILIEHHOH OCHOBHOCTH, 4 Takke ¢ pylaMy YHKypTaulcKoro
mectopoxkaenus. Onmako o6wiHe TypManuHa, CcBoeoOpasHBIil COCTaB
cyab(uI0B H TMOsBIeHHe (IIOOPHTA B CBA3H ¢ KOHEYHOH cTajueidl MuHepa-
JIH3allHA He XapaKTepHsl /g STHX CeMelCTB.

B KypaMmunckoil moj3oHe H3BecTeH pPSAA MEIHO-BHCMYTOBHIX PYIOMPO-
ABJAeHUH, NPHYPOUYEHHBIX K YMEPEHHO-KMCABIM H  cpedHuMm 3ddysusam
(Bocrounnii Kapamasap), pexe K HHTPY3HBHBIM moponaM. OfHAKO B Mell-
YO-BHCMYTOBHIX MecTopoxaeHusX Bocrounoro Kapamasapa, B orauHune OT
TaumkeckeHcKOll rpynnbl, CyIIeCTBEHHYIO pOJib HTPAOT MOJHMETAJBL], HHOrAA
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3oq0to (Anamanbl, Tapeiskan), oTCYTCTBYIOT KOHUEHTpALUHH BOJb(pama.
JIis HHX He XapaxkTePHb! TAKKe TYPMANHH U aHKHHHUT.

OcHoBHO#T TeoXHMHYECKOH 0COOEHHHOCTbIO NaHHOTQ ceMelcTBa SBJIAET-
cs1 napareHe3Mc BHCMyTa ¢ Meldblo M BoJb(ppamMoM ojuoBpemeHnHo. [lpw
3TOM BeAyILlyl0 POJb HrpaeT, NO-BHAMMOMY, MeJIHO-BHECMYTOBAs accolHallid.
HekoTopble py/aonposiBJeHHsT XapaKTEPH3YIOTCS COBMECTHOH KOHLEHTpalnel
Mejun M Moaudaena (Ileperanbnoe).

Monu6aen npucyrtersyer B Terpaaumute Taikeckena.

B cxeme pyasoro mpouecca B. H. Anonnonos Bhineasier Bcero
ABe CTaJHH MHHepaJH3alHH: TypMaJHH-MarHeTHTOBYI0 M  Cy/Jb(QHIHYIO
(kBapueBo-weenuTo-cyabuanyo). CepHUHTH3AUHS H XJOPHTH3ALHA, MO
€ra MHEHHIO, PA3BHUBAIOTCS [OC/e BbI/EJeHHsST OKHUC/IOB Kejleaad.

M. M. TosnoBaHoB npunsaa Gonee jpoGHoe pacuneHeHne. OH Bhie-
asger 6 craauil MHHepa/aM3alHH, NpHYeM OpPTOKJIa3H3alus M aabOHTH3alHA,
OTZeJeHHble OT I[Ooc/JelyIouled MHHEpaJTH3alUHH CYLIeCTReHHBIMH MOIBHINK-
KaMH, OTHOCSTCA K CaMOCTOATeNLHOMY AOPYAHOMY 3Tamy. Typmanunu3a-
15, CEPULUTH3AIMUA H XJOPHTU3ALHS HENOCPEJCTBEHHO NPeILIecTBYIOT Bbi-
JeJleNHl0 MarHeTHTa M remMaTtHTa (c KBapueM), a BTopas (NpomHIKOBad)
reHepallust cepHllMTa W KBapua accolluupyercss ¢ Oosee mosfiHeil Cyab(un-
HOHl (C LUeeJMTOM) MHHepanusanuei. 3JakaluuTeJbHAas (nocjepyiaHad)
KBapu-(PJIIOOPUT-LEOIHTOBAS CTaius MUHEpa/JH3alMud NPOSABJISETCH He3Ha-
quTeNLHO U alBluHa afocobngeres T MeAHO-BHCMYTORKEIX PVYA.

[Tposarnenus Haubosee BLICOKOTEMIIEPATYPHOH AOPYIHON MoJeROMNaTo-
B0-TypPMaJIHHOBO-MaTrHETHTOBOH MHHepaJ/u3alHH MOXHO paccMaTpHBAaTh Kak
MOHCKOBBIH MPH3HAK A5 BhiIIBJIEHHA B TeX ¥Ke MHHEDPaJH30BAHHbIX TEKTO-
HHYECKHX 30HaX MEIHO-BHCMYTOBBIX PYI, KOTOpLle, BEpOsITHO, mpu O.aaro-
NPUATHBIX yCJA0BHAX 00pasyioT mpoMbllIeHHble KoHueHnTpauuu. Ilpu stom
CKOMJIEHHS MATrHEeTHTAa CO3MAI0T TNPEeNOChLIKH JAJ5 BbIABJIEHHS H IpocJie-
JKUBAHMA TAKHX 30H reo@U3nyecKHMH MeTO/aMu.

MbIbs KOBO-30JI0TOPYAHO-CYPbMSIHOE DYJIHOE CceMeiicTBO
As-Au-Sb- (Pb, Zn. Hg)

B 3TOoM cemeiicTBe Mbl B 3HauWTeNbHOH Mepe YCIOBHO  00beauHAEM
MHOrOUHC/AeHHBle M YaCcTO BecbMa KpynHble [0 MaciitabaM nposiBjieHHs
CyJb()HAHO-30/10TOPYAHON MHHepaaH3aluuu, cocpejoToyeHHsie B Tepek-
Kaccanckoii pyanoii 3one HOmxuo-Yarkannckoii MeTaisoreHHyeckoi 006-
JACTH.

Bo MHOTHX cay4asix 3TH pPyAONpOsiBIeHHs no oOllefi accouHalUHH Me-
Tana0B BechMa  CXOAHBI C  pyAONPOSIBJEHHSAMH MHOTOKOMIOHEHTHOIO
(Mo-W-Bi-As-Pb-Zn-Ag) pyasoro cemeiictBa UYasara-bBpuumysiHHCKOTO:
pationa u ocobenno Mxuau-Canpanaimckoii 1 BepxuecanAanamckod pyi-
HBIX 30H, OTHECEHHBIX HAMH K Cpe/JHereplHHCKOMY pYIHOMY KOMILJIEKCY.

OjHaKO HMEIOTCst H cyuiectaenubsle oTnung. Tak, ans Tepek-Kaccan-
CKOHl 30HBI He XapakTepHa MoJHOAeHOBAasi, BOJbPPaMOBas M BHCMYTOBAs
MHHepaJau3alys H OueHb Ba)KHOe 3HAYEHHe HMEIOT PYJBl CYpPbMBI, KOTOpas
B pyAHbIX (opMalusx CpPeiHerepUHHCKOro KOMILIeKca Hrpaer poJb mobod-
noi mpumecu. Kpome TOro, szech He orMmMeuaeTrcss 3aKOHOMepHas accolH-
auus pyaHelx ¢opmauuil ¢ onpelesieHHEIMH THIAMH HHTPY8HiH M 3aKOHO-
MepHasi 30HAJBHOCTL  MHHepaJH3allHH  OTHOCHTENbHO  HHTPY3HBHBIX
MACCHBOB, Kak 3T0o HaO0J/IOfaercs B OMHCaHHBIX Bbillle cpelHereplHHCKAX
PYAHBIX 30HaX.

Muorue  HcciaenoBaTesu (Od. WU. Topxkesckuii, B. M. CmupHos,
0. @, BackakoB u Ap.) CUHTAIOT MAIIIBAKOBO-30/0TOPYAHYI0 MHHEpa/H3a-
UMIO 3TOTO pafioHa 3HauuTenbHo Gojee ApeBHEH MO CPABHEHUWIO C PTYTHO-
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CYPBMSAHOH M TIPeANOJIOMKHTEJNbHO CBA3BIBAIOT NEepBYK H3 HHX cO cpejHe-
repUHHCKHMH yMepPeHHO-KHCAbIMH rpaHuTOMl1aMH, a  BTOpyl —
MOCAeHHKHENePMCKHMH CYOILeNOYHBIMH HHTPY3UAMH (TPAHOCHEHHTHl W AP.) .

HOpyrue astopst (K. T. Mycraduu, M. A. AfiseHmrar) cudTamoT BCIO
3TY MUHEPAAU3a1NI0 TeHeTHUeCKH enHOl (CRA3AHHON ¢ Pa3HLIMH CTAIUAMM
eMHOro npolecca) M CKJAOHAKTCS B MOJR3Y ee MOJOA0ro (rocjernepMmcko-
ro) Bospacra,

Mpb1 BechbMa yCIOBHO paccMaTpHBaeM JaHHYI0 MHHepaJH3alHio B pam-
Kax eIMHOro ceMeilcTBa, YYHTbIBAs MpeK/e BCero TeCHYl0 MPOCTPAHCTBEH-
HY10 accolnanuio 30/10TO-MBIIIBAKOBOTO M CYPbMSHOTO OPYIEHEHHA (4acTo
B Ipejenax OJHOTO PYJHOTO MOJf), NPUCYTCTBHe B HHX OOLIMX XapakTep-
HbIX KoMmnoHeHToB (Sb, Au, As) u HaauuHe PyAONPOSBIEHHI IIPOMEkKYTOY-
HOTO (llepeXolHOro) coclaBa, a TakKe JOKa/JaH3alHIO OfYAEHEHHA B fpe-
Adenax elAHHOH YeTKO Bblpax<eHHOH pyAHON 30HB B cTpykType Kaccanckoro
rpabeHa.

B cocrape cemeficTBa npeobsanaioT CpeiHe- M HH3KOTEMMEpAaTypHble
pyaHble hOpMaLHH.

Boiule Mbl oTMeYanH, 4TO JAHHYI0O MHHEPAJNH3AlMI0O MOXKHO OTHEeCTH K
MHOTOKOMIIQHEHTHOMY PYIHOMY CeMelcTBY CpelHereplUHCKOro KoMIeKea.
10 HauboJee BepOATHO B OTHOLIEHHM MBIIILIKOBO-30J10TOPYAHON MHHE-
panu3alliy, BecbMad CXOAHOH € INHPOKO pacnpoCTPAHEHHBIMH, XOTA H
MeHee 3HAYHTENLHBLIMH, NMPOSABIEHHSMH KBapleBO-CEPHIHTO—AaPCEHONHPHT-
30/10TOPYAHO-NIOJAUMeTaHueckol dopmanuu B pyaHbix 30Hax Cesepo-
YatkanbCROR MeTansoreHuueckoi obiacty.

CypbMaHas MuHepanudauus KaccaHa uMeer ABOICTBeHHBIH XapakxTep,
obnanas TeOXMMHYECKHMM PpOACTBOM, C OJHOH CTOPOHBI, ¢ CVJbGOHIHBEIMH
pydaMH TOTO Ke Ccpe/lHerepLHHCKOr0 MHOTOKOMIOHEHTHOTO PYAHOTO ceMeli-
ctBa (oco0eHHO ¢ HEKOTOPBIMH pyAHBIMH (opmauusmu Bepxnecanmanatui-
CKOH 30Hbl), 4 C APYroff, — ¢ sIBHO MOJOJA0H CYpPEMAHO-PTYTHO-NOJHMETA-
JMHYECKOH MHHepanuaauuedl B nepMckux sddyauBax Tepex-Kaccaunckoii
30HBI (mpuyeM TaM H 3Jech OHa fAJfAeTCH JHIUIL HEe3HAauyWTeJbHOH npH-
Mecblo W He 06pasyeT 3HAUYHTe/bHLIX KOHUEeHTPaLHuii).

Camoil BRICOKOTEMIIepaTYpHOU pymHOil dopmalueil cemeficTRa MOMKHO
CUMTATh KBAPLEBO-TYPDMAaJHHOBO-30JIO0TODPYAHYIO, TMpeacTaB-
JNEHHYI0 CPaBHHTEJNbHO PENKHMH H MaJOMOLIHBIMH MKHJIKAMH Ha OOHOM M3
vuactkoB Tepekkana. OHa conpoBopaercss ciafoi MycKoBHTH3auuell ©0-
KOBBIX MOPOJL.

Hupoko pacnpocrpanena B Tepex-Kaccanckoit  3one sonotopynuas
MHHepanu3alus, o0pa30BaHHAS MPEHMYILECTBEHHO PA3JIHUHLIMH PA3HOBHIL-
HOCTAMH  CJOMHOH KBaplLeBoO-CepHIHTO-aPCEHONMUPHTO-3070-
TOpyaAHONl GopMalLHH, OuYsHbL CXOAHOII C OAHOMMeHHOH dopmalHei,
OMHCAHHOH paHee B COCTaBe CPEAHErepIHHCKOTO PYAHOTQ KOMILICKCA,

OcHoBHast Macca pyJonposiBlieHMit 3Toii ¢opmauuu  TNpedcTarieHa
BKPAaN/eHHO-IPOKHIKOBOH MHHeDaJH3alHell B INecyaHO-ClaHLUEBOH ToJle
HHZKHEro naneo3os W NPOTepo30s, pexe aHANOTHUHAT MHHepaJH3alna pas-
BHBaeTCs B TePUHMHCKHX TPAHHTOMIHBIX HHTPYy3uBax (3ekcail) uam B Kap-
GouatuniX nopopax (balikyurypcaii).

B cBfiau ¢ npenMyllecTBEHHO CHJIHKATHBIM COCTABOM BMeIIAIOUIHX MMO-
poa cynb®HIE MOJHMeTanI0B He 06pasyloT, Kak MPaBH/0, 3HAUHTENBHBIX
cKomnieHdi, n Haunbonee ycTOHUHBOIl siBnfeTcs Oosee paHHAA MapareHe-
THYecKad accolHallMsl NMHPHTA W apCeHONMPHUTA, C KOTOPOH 4CCOLHHpYyeTCH
H OCHOBHAas Macca 30J0Ta.

B pynax naunnoii dopmanuu, B OTJHYHE OT OJHOTHMHON CpepHereplHH-
CKOTO KOMIIJIEKCA [1OYTH IOCTOSIHHA TpPHMECh CYPbMBI, MHOTAA B [I0BOJIBHO
3HAYUTEJLHOM KoJuuecTBe (10 aecsaThix AoJell npouenta). OgHako ata cypb-
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Ma, Kak NMpaBuJo, COAep:RUTCs B OJeKABX pyAax M APYTHX cyabdoconsx,
a He B aHTHMOHHTE,

OkosopyaHble H3MEHeHHS JIOBOJIbHO pPa3HOOOpasHbl (OKBapLeBaHHe,
CepHIHMTH3ALNS, XJAOPHTH3alMHA, JIMCTBEHHTH3alHs, KapOoHaTH3auHs H
T. M.), HO B OOJIBIIHHCTBE C/AYUaeB He OYeHb HHTEHCHBHbl H 3aBHCHT OT
COCTABA BMEIIAIOUIHX MOPOIL.

HauGonee 3HauuTenbHble KOHUSHTPAUMM 30JA0Ta CBA2AHEL C MeTaco-
MATHUECKHMH 3a/€XaMH MACCHBHBIX CYJIb(HIHBIX PYA B KDPHCTAJJHUECKHX
cnaHuax MecropoxaeHus TepekkaH, KOTOpble MOXKHO BEIIEJHTh B Kaue-
cTBe Cyab(HAHO- (MHPHT-NHPPOTHH-APCEHONMPHTOBO)-30J10TOPYAHOH pa3Ho-
BHAHOCTH AaHHOH opMalliH.

Kak ormeuator muorue HcesnenoBatean (K. T. Mycraduu, 10. @, Bac-
KaxkoB H /p.), accouuauus cyibhugoB B 3THX pPYAAX OueHb HAIlOMHHAET
KonueaaHHylo rpymnny dopMauuii (MHpPHT, NHPPOTHH, MAPKA3HT, MeJbHHKO-
BHT, KyGauut H aAp.). OnHako B naHHOM CJyyae opy/leHeHHe He CBA3aHO C
BY/JIK4HOT@HHBIMH 110pOAaMH, uTo Hauboslee XapakTepHO [Jisi KOJYejaH-
Heix ¢(opmanuit. C pasHMMH cyabpHAaMy acCONMMPYIOTCS MATHETHT M Te-
MAaTHT.

Kpome ocHoBHoro Ttuna somoteix pyn, HO. ®. BackakoB u ap. Bbijie-
JSIOT [ABe clielnduuecKkie PasHOBHAHOCTH, KOTOPbIE HIPAIOT MEHee BakKHYIO
[OJb, HO HHOTIA TaKkKe 00pasyloT pyAHBle KOHUEHTpPaluH: 1) JHCTBEHH-
TH3HPOBAHHBIX CEPNEHTHHHTOB W 2) 30/I0TOPYAHBIX KBAPLEBHIX MHJIOHHTOB.
Jna nocnenHei W3 HHX XaPaKTepHa OTHOCHTeNbHAs GeXHOCTh cyab(uAaMH.
Opy/ieHeHHe BO BCEX ITHX DPA3SHOBHIHOCTAX COMPOBOXK/IAETCS OUEHb HHTEIl-
CHBHBIM OKBAplLEeBaHHEM.

30/10T0 B pydax OuYeHb MeJkOe. 3HauuTe]bHAst e€ro uacTb (no
0. ®. Backakosy, oxono 30%) HaxonuTcs B TOHKOAMCIEPCHOM COCTOSHHH
B cynb(uaax (rnaBHEIM 00pasoM B apceHONWPUTE W nupure).

C OoJsee MO3JHMMH CTaJHAMH MHHEPAJH3aLHH CBA3aHbl He3HAYHTE/b-
Hble IpOsiBJE€HHS KBaplUeBo-KapO6OHAaTHO-MedHO-NOJHMETA.J-
JHYECKOH TakXke 30J0TOHOCHOH ()OpMALHH, NpeacTaBJeHHbIE TpPeHMY-
L1eCTBEHHO KUAbHBIMH H TIPOKHJIKOBLIMH 00pa3oBaHMAMM_ B IIeCYaHO-CNaH-
UeBHIX W TPAHUTOMAHBIX noponax (Axrawm, Koukaparta u ap.).

Bonee 3naunTtenbHble KOHLEHTPALHH MOJHMETANN0B H 30JI0Ta BO3HH-
KAIOT B CXOAHBIX 110 COCTABY PYIONMPOSBJIEHUAX, IPHYPOUYEHHLIX K Mewbop-
MALHOHHEIM MeTacoOMaTHYeCKHM 3aJ1eKaM Ha KOHTAKTe MACCHBHBIX H3Be-
CTHAKOB € TNOKPBLIBAIOWAMH WX cJaHLaMH B fapax OpaxHaHTHKIHHAJeH
{(Uanuawma).

B 3tux dopmauuax ranendat npeoGnafaer Haa cdanepuToM, HHOTAA
[IPHCYTCTBYeT 3HAYHTENbHAs INpHMech OJeKJ0H pyabl, B CBSI3H ¢ 4HeM OT-
Meuaercs o0orallleHHe cypbMOil H cepeGpoM, KOTOpble KOHUEHTPHPYIOTCH B
9THX MHHepanax (Hanuama).

K ceoeoGpasnoli KBapueBo-kapGoHaTHO-GAPUTO-XANBKONUPHTO-GRekno-
PYAHOH PAaSHOBHAHOCTH fOc/HelHell opManuu MoxKeT OblTh OTHECEHO PY/L0-
nposipnenne HMmramGepabl, rie opyieHenne, Kak H B Yangame, npHypoyeHo
K Mex@opMallHOHHOH KBaplleBoH OpekudH B fifpe OpaxHAHTHKJIHHAJH.
B stux pyaax cojepmaHHe 30J10Ta 3HAYHTENbHO MEHBLIE.

HanGonee paKHoe 3SKOHOMMYECKOe 3HaueHHWe HMeeT KBAPUEBO-
GapuT-kapOOHAaTHO-aHTUMOHHTOBAaN pynaHas GopMaUHA
B Mex(popMmanuonusix Opexunax (Tepekcait u Kaccan). CrpykTypHas nosu-
uus H MOP(oJOrHs PYAHBIX TeJ 3ToH (popMaUMH THNHYHBL /IS psjAa KpyIm-
HeHIIHX CYypbMAHO-PTYTHBIX MecTopoxaentii lO0xuno-Pepranckoro nosca.

[Tomnmo  KBapiia — OCHOBHOTO JKMJBHOTO MHHEpPaJa — TOCTOSIHHO
NPHCYTCTBYIOT GapuT W Pas/iuiHble KapOoHATH (KANbUHT, aHKepuT) — Go-
Jiee NO3JIHHE B OTHOLIEHHWH Macchl aHTAMOHHMTA. Ha Tepekcae Goabmoi
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*pasMax MOJyYaioT MPOIeCcChl CePHLUHTH3AUMH H XJOPHTH3AUHH C/aHIEBLIX
1opoa Kposan. Cpei# PYIHBIX MHHEPAJOB AHTHMOHHMT pesko npeolnanaer

HaJ OCTAJbHBIMH -CYJbGHIAMH H
Hepenko o0pa3yeT MacCHBHBIE
KPYNHOKPHCTAJ/IIHYeCKHe  CKOTI-
genuss. JloBOJBHO MHOTO TakKiKe
MUPHTA H CyJb(HOAHTHMOHHTOB
cBHHIA (Oy/aHKEPHT, JKEMCO-
HHT, MHHKEHHUT).

B pymonposBIeHHsX, OTHO-
CAIINXCS K MeHee TePCleKTHBHOH
JKHJIbHOH (dopmMaluuH CXOILHOrO
cocTaBa W HHOTA HeNocpeicTt-
BEHHO CBSI3aHHBIX € Mexkpopma-
nHouHbIMH Gpexunsimn (Apuacy,
AnmanbiByaak), HapsiLy ¢ aHTH-
MOHHTOM YacTO B 3HAUHTEJILHOM
KOJIHYECTBE COJepKaTcs Cyab-
ULl APYTHX METaJJI0B, 0COOeH-
HO MBIIIbSKA, 4TO COMHIKALT HX C
PACCMOTPEHHBIMH  BBLILIE MBIIIb-
STKOBO-30JIOTOPYAHBIMH  opma-
uusiMu. BoamMoxkHO, 31eck coBMe-
HIeHbl uyXK/able ¢GOopMalHH.

30710T0 ABJSETCA MNOCTOSH-
HOH TIPHMECHIO CYPbMSIHBIX PYI,
XOTA CONepIKAaHHE €ro He3HauH-
Teabho. [locTosiHHO OTMevaeTcs
TaKk:Ke MpHMech PTYTH, HO ee
PYIHBIE KOHIEHTPAIMH BO3HH-
‘KaroT peako (CapwyHKYp).

IlocnenoBaTeMbHOCTE MHHe-
Hepaa0o0pa3oBaHud H3yueHa J0-
BOJIBHO  JIETANbHO AJAf MECTO-
poxknennit Tepekkan (10. .
Backakos wu mp.) u Tepekcai
(K. T. Mycradus) (puc. 29).

Havanbnaa crapgusa pyno-
o6pasoBaHus («xBapIieBo-mu-
PHT - aDCEHONMHUPHUT - 30JIOTOPY -
Haf») XapakTepHayeTca WHTeH-
‘CHBHBIM  OKBaplleBaHHeM C BHI-
Jle/IeHHeM  OKHCJIOB  JKejesa N
OCHOBHO¥ Macchl MHPHTA, apce-
HOMMHPHTA M 30JI0TA Ha MECTo-
poxiaenun TepekkaH. Cyns 1o
He3HAUYUTEJbHOH  MYCKOBHTH3a-
IMH W TYPMaJHHH3AUHH, CONPO-
BOKIAIOIIMX 3Ty CTagHI0, OHA
HOCHT  OTHOCHTEJBbHO BBICOKO-
‘TeMIepaTypHbId Xapakrep.

Caenyromas cragus («kBap-
1eBo- KapOOHATHO- NHPPOTHHO-
Bad») CONPOBOMAAETCH WHTEH-

TEPEKKAH TEPEK
(0 i0.%.6acka-  (ROK.T Mycma-
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Puc. 29. Cxema nocjenoBaTelbHOCTH 3Ta-

MOB H craJHid pynooGpasoBaHHsi MeCTO-
poknenuit As-Au-Sb pynnoro cemeitcrsa.

Z‘ﬁa

Sy

CHBHOH CEPHUHTH3ALMEHl M XJOPHTH2alHeli W BLIJAEJEHHEM, TOMHMO Mpeod-
J1alAI0MEro MHPPOTHHA M APCEHONHPUTA BTOPOH reHepanui, XapakTepHOM
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«KOMTYeJaHHOH» accOUHauuH CyabdHA0B (NMPHT, MapKasut, chanepur,.
Xa/IbKONHPHT, KyOaHHuT). [lo TeMmepaTypHbM YCAOBHAM € HeHl MOMXKHO:
COMOCTABHTh  HAaYaJdbHYW  CTajHio  pynoobGpaszosaHusi Tepekcalckoro
MeCTOPOKIeHHs], TAKiKe CONPOBOMKAAIUIYIOCS HHTEHCHUBHOH OKOJOpPYIHOH
CepHUMTH3allHeH, XJAOpHTH3allMeid, MHPHTH3alHeH U BbleJeHHeM HeGOJb-
(IOT0 KOJHYEeCTBA HEKOTOPHIX AaHAJOTHYHBIX CyaAbGHIOB (apCEeHOMHPHT,
NUPPOTHH, MapKasHT, c(ajepHT), ¢ KOTOPLIMH aCCOLHHPYeTCS 30JI0TO, HO
OTJIMUAKOULYIOCS BBIJeJAeHHEM aHTHMOHHMTA. DoJblIas 4acTb NOCJAEIHEro CBsi-
3aHa ¢ TNO3JHeH crajuell, KOTopas XapaKTepH3yeTcs TaKiKe BblJeJeHHEM
OCHOBHOH Macchl Cy/lb()OaHTHMOHHTOR CEBHHIA,

Hns yuactka TepekkaHcKOoro MeCTOPOMKAEHHS 3Ta  4accolMalus  He-
xapaktepHa. ['HmorenHoe MuHepasooGpazoBaHHe B OOOHX MeCTOPOMKIEHH-
IX 3aBepluaeTcss BbIJEJT€HHEM HE3HAYHTEJbHOrO KOJHYECTBA CYJb(H/IOB-
NnoJUMeTas oB M cy/bdocosell B accouvauuu c GaputoM H KapGoHAaTaMu
(B TepekkaHe TakmxKe c [O3JHMM KBapleM), K KOTOpsIM B Tepekcae noGae-
JSIOTCA TI03LHHH aHTHMOHHT M OYeHb He3HauHTeJbHas NpPHMech KHHOBApH,
peajbrapa H aypHIHIMeHTa.

Ha TepekkaHe oTMeueH HMHTepecHHi (DAKT OTHeJN€HHS 3TOH CTaauH
MHHEpaJH3aluH OT NpeAblAylllell BHeJpeHHeM jaeK AHAa0a30BbIX MOP(HPIH-
toB (}O. ®. Backakos u ap.).

C obocobneHreM MHHEPAJbLHON accOUHALMH  3TOH CTAIHH CBA3AIO
o6pa3oBaHue MHOFOYHCJEHHBIX MeJKHX PYIAONPOSBIEHHH OXapakTepHso-
BaHHOH BHILIE  KBAapIlleBo-KapGOHATHO-GapHT-MeIHO-M0JHMeTa IHYeCKOll
(opmaluu.

Cdanepur Tepekkana, no panusiM 0. @. Backakora u ap., oTanuaer-
Cl JIOBOJIbHO BBICOKHM CoOJlepXKaHHEM KaAMH# H MeAH, pPaBHLIM COOTHO-
WIeHHeM HHKeJass M KoGanbTa (coThle HOJIH MPOLEHTA), HE3HAUYHTENLHOM
npuMechbio ranausg 1 orcyrctBueM Bi, Sn, Jn. B apcenomupuTe comepikHTCS
no 120 e/r somnora.

Baunsnue marmaTtndeckoro ¢akropa Ha pasMellleHHe MHHepaaH3allHH
paccMaTpUBAaeMOro pY/HOTO CeMeHCTBA, KaK OTMEUANoch BEIIIE, HECHO.
MozkHo, 01HAKO, OTMETHTh AOBOJIBHO MHOTOUMCJEHHBIE MeJKHe HHTPY3HB-
Hble Teqa Ha ydacTke TepeKKaHCKOTO MeCTODOMKAEHHS, CpPeiu KOTOPHIX
PA3BUTBHI NJIACTOOOPA3HBIE 34JI€7KH CEPHEHTHHHMTOB, COIVIACHBIE JIHH3BL H
MHJBI JeHKOKPATOBLIX TPAHHTOB H NPOPHIBAIOIIHE HX AdAHKH T'PaHHT-TIOP-
(bHpOB, TPAaHOCHEHHT-NOP(HHPOR H NHAGa30BLIX MOPGhHPHTOB.

K cepnenTuHHTaM yYacTo npHypoyeHa CyJab(HIHO-30J0TOPYAHAS MH-
Hepaau3alus.

Baxueiiuryio ponb B JIOKaJH3alUHMH OpYJAeHEeHHsT HTpPaeT CTPYKTYPHBII
¢dakrop, uro noauepkuBator K. T. Mycradun, P. A, Mycun n Apyrue Hc-
ciaegoBaTtend. O01Lasg NO3HLHS BCeH PYAHOMH NIGI30HEL, N0 JaHHEIM 3THX HCCJe-
JoBareJseil, onpejensieTcsi perHoHalbHOH cTpykTypoii Kaccanckoro cu-
KJanHaJb-rpadena, 3a/l0XeHHOr0 B OCeBOH YACTH KPYNHOH AHTHK/JIHHAJbHOMH
CKJIaJKH H OTrpaHHYeHHOTO KPYNHBIMH KpyTONafaloliuMH pasjoMaMu cyo-
IIHPOTHOTO NpocTHpaHuda. Jlokanusanus OTHAEeNbHBIX PYAHBIX TOJeld H 00b-
eKTOB CBfI3bIBaeTcsi ¢ OoJiee MEJKHMH ONMEpSIOWHMH HapylIeHuAMH cyo-
MEepHIHOHAJIbHOIO U CEeBepo-BOCTOYHOIC INPOCTHPAaHHUsl (IOcjelHHe, KOHTDPO-
JHpyloT Haubosee IO3AHIOID HH3KOTeMIEpaTypHyl0 MHHEPaJH3alHio).

B ¢opMUPOBAHHH PYAHBIX CKOMJIEHHIl OUeHb BAXKHYIO POJb HIpaeTr IJH-
KaTHBHAf TEKTOHHKA: Bce HanbGoJiee KpPynHLIE PY/JAOMNPOSBJAEHHS NPHYypOYe-
Hbl K OPaXHaHTHK/JIHHAJbHBIM CK/JIaJKaM, B OCEBbIX 4YacTX KOTOpPLIX Ha
KOHTAKTe MAaCCHBHBIX M3BECTHSKOB C NOKPHIBAIOLIHMH HX CJaHIAMH IpOMC-
XOQHJI0 HHTEHCHBHOe Apobaenue mopon c¢ obpa3oBaHHEM CBOe0OpPA3HBIX:
MexbopMalHOHHEIX OpeKyHi, KOTOphle M HBJSIOTCH IJIABHBIM JIOKaJiH3a-
TOpoM cypbMsiHBIX pyA. Ilpu s1oM Gosiee BhicOKOTeMNepaTypHas Cyabhu-
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HO-30JI0TOPYAHAS MHHEpanH3alusa KOHUEHTPHPYeTCa B CJaHLEeBOH ToJllle
Bblllle CYPbMAHBIX PYAHBIX 3a/erkell, uTO XapakTepH3yeT oOGpaTHYKO 30-
HAJbHOCTE MHHEPaIH3alHH.

OcHoBHast Macca OpyJeHeHHs cCKanJuBaercs B Nopojgax - HaHOonee
ApeBHero nJs Bcero pafioHa CTPYKTYPHOTO sipyca M JIHIIb B He3HAYHTeJb-
HOH cTelneHH TpOHHKaeT B Gojiee MoJOfble (TAK¥Ke MeCYaHO-CIaHILEBLIE)
OTJIOXKEHHST H MHTPY3UBHBIE MACCHBEL

Pynuele opMalnHH paccMaTPUBAaeMOro ceMmeiicTBa NpeAcTaBasioT 6o/b-
o NMpakTHYeCKHIi HHTepec Ha 30J0T0 M cypbMy. Bes teppuropus Tepek-
Kaccanckoii pyIHOli 30HE oco6eHHO TNepcleKTHBHA Ha 30J0TO, KOTOpoe
4CCOLIMUPYET 3JeCh C CyJAb(PUAHON MHHepaJauH3auuer modoro cocrasa.

K. T. Mycradun B BocrouHoi yactu [OxuHo-UaTkanabckoit obnactu
BBHIZIEJISIET HECKOJbLKO MOTEHIHATBHO MEepPCHeKTHBHBIX CTPYKTyp THna Kac-
caHckoro rpaGesa (Yauauckufi, TeHbrHHCKHMiIl H 1p.) TaKxKe Ha CypbM#-
Hble pyAbl, HHIHKATOPOM KOTOPLIX OH CYHMTA€T MEJKHe NPOABJIEHHS MOJH-
MeTa/JIMYecKOH M pPTYTHOH MHHepanu3aluu.

Ipynna «reserepMalibHbIX»
CBHHILOBO-LHHKOBBIX PYAHBIX (hOpPManuii

K stoii rpynme OTHeceHhl MHOTOUHCJEHHBIE M Y4acTO JOBOJLHO Kpyn-
Hble TIPOAB/EHHS HH3KOTEMIEDATYPHON CBUHUOBO-UMHKOROH MUHEPAaJH3a-
LIHH, KOTOpble OTJHUAlOTCS OYeHb MPOCTHIM COCTABOM, He CBfI3aHBl € Mar-
MaTHYeCKHMH 00pa30BaHHAMH H OOLIYHO KOHUEHTPHPYIOTCS B ONpefeNeHHEIX
ropusonTax KapOonaTtHoit Tonmu [[3—C; ¢ mnoBbilleHHBIM (OHOM CBHHIIA
M UHHKa, T. €. 00J1aal0T NpH3HAKAMH TaK HAa3blBAEMOH TeJjeTepMaJlbHOH
(hopmanuy, KOTOPOH MHOTHE HCCJAeJ0BATe/NH MPHITHCHIBAIOT 0CaJ0YHO-
JHareHeTHUeCKOe TPOHCXOXKIeHHE.

ITono6uas MuHepalNH3alHMs Ype3BblYaiiHO XapakTepHa aas YaTkanb-
cKoro perHoHa (Ans o6enx mnoa3oH), uto cOGauxaer ero ¢ Kaparayckoi
MeTaJ/JIoreHHYecKol oGnacTelo, Toraa Kak B Kypame oHa pacnpocTpaHeHa
HEe3HAYHTE/bHO.

Oco6eHHO pasBHTa 3Ta MHHEpaaW3alus B JABYX pyldHblx 3oHaX: Cym-
capckoit — Ha KpalineM lore paiiona y rpanuusl ¢ KypamuHckoil nojas3oHoi
1 Kokcyfickoil — B 10ro-zanajiHoii YacTH LEHTPAJbHOrO AHTHKJIHHAJBHOTO
noguATHsA ([IckeMCcKOl aHTHKIHHAH).

3HayHTeJbHO pPacnpocTpaHeHa HH3KOTEMIepaTypHas CBHHIOBO-LHHKO-
Bas MHHepaJH3alMsa B KapOoHaTHBIX NOPOAaXx TAKxKe B KpafiHeil ceBepHO#
yactu paiiona (Cafipamckasi pyaHaa sona). OgHAakKo B CBA3M C TeCHOH
acconManueii ¢ pTyTbiO H npeobnajaHHeM CeKyUIHX JKHIbHBIX (opM 3aje-
raHus 3Ta MHHepPalH3allMs B OCHOBHOM OTHeCeHa HaMH K ONHCaHHOMY
BbIlLIE PTYTHO-NIOJHMETAIHYeCKOMY pYAHOMY CEeMEHCTBY I03/HerepuHH-
CKOTO KOMILIeKca.

«TenerepmanbHasy NOJMHMETANNHUECKasi MHUHepaJH3alMs OTMeuaercs
B pPa3/HYHBIX TOPH30HTaX KapOOHATHOH TOJNILH OT HMKHETO—CpPEIHero
IeBOHAa M 10 BH3efickoro spyca HuxkHero kap6ona. [Ipu stom B IOxKHO-
HaTtkanbckoii Meraasorennueckoil obmactu (CymMcapckas 30Ha) OCHOBHYIO
poab HrpaeT MHHepalnHsalHs B NOpPOJAax JKHBETCKOTO sipyca JAeBOHA, & B
Cesepo-Hatkanbckoit  (Koxcyiickass 30Ha) — B BepXHEIeBOH-HHIKHEKAp-
6onoBeix otryoxKeHusX. Ilo cocraBy BMellaloImKX MOPOA 3Ty MHUHEpaJjH3a-
LHIO MOMKHO [OApas3lenHTb Ha 2 pyaHele dopmauuu: 1) B J0JOMHTOBBIX
noponax H 2) B H3BeCTHSKaX.

Kap6oHaTHO-CBMHUOBO-UMHKOBAasAs pyAHas  ¢opma-
UHsi B JOJOMHTAax HauGonee pacnpocrpaHeHa B Cymcapckoif pyd-
HOHl 30He, rfle OHAa NPHypPOYeHA K MATOMY TOPH3OHTY TEMHO-CepBIX MHKpO-
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BEPHHCTBIX [J0JOMHTOB KHuBerckoro spyca ([1; ), KoTopwit xapaxtepu-

-3yeTCs ~ MMOBbILIEHHBIM  COJep:KaHHeM CBHHII2, [ILHHKa H Maprasia
(A. M. Jlypse, 1963).

Orta (opmalusi nmpeacTapieHa MPOMBIUJIEHEHMHE PyAaMH coGCTBeHHO
‘CyMcapcKkoro MecTopokieHnus M 0OJee MeJKHMH  PYAONDPOABJICHHAMH
(OproGesnib, Oprorykaii, Kyranacaii u ap.), Ansi KOTOpbIX XxapakTepHa Ao-
BOJNbHO 3HauuTesnbHass npumech OGaputa (B Cymcape, Mo HaHHBIM
A. M. Jlypee, no 12%), uto maer OCHOBAHME A% OTHECeHUS WX K Gapu-
TOBO-0JIOMHTOBO-CBHHIIOBO-IIHHKOBO# Pa3HOBHAHOCTH 3TOil (pOPMALHH,

"'Pynuble Tesa naHHo# pasHoBuaHOCTH, no A. M. Jlypbe, npeacTaBasior
'co00#t corsacHble 3aJieXkH B mpejesnax €IHHOrO PYI0BMEILAIOLIEro TopH-
‘30HTA C HEYETKHMH YCJOBHBIMH TIpaHHLAMH, OTJHYAIOLUIHECS OT BMeLLalo-
dHX [OPOA JHUIL MO CTeNeHH KOHUEHTPAUHH PYAHLIX KOMMOHEHTOB.

[Mocnennne npencrapienst B OCHOBHOM rajseHHToM H cdanepuroM. [Tu-
PUT M MapKasHT OOBLIUHBI, HO HTPAalOT Pe3Ko NOAYHHEHHYIO poJib, a 0CTaJlb-
Hble MHHEpa/Jbl OTMEYaloTCd B OY€Hb HE3HAYMTEJNbHOM KOJHYECTBE JIHIIL
Ha OTAeJbHBIX Y9acTKaXx.

B pymHBIX 3aJjemax 3HAUUTENbHO PAa3BHT KPYIHOKPHCTAJNJIMUYECKHH [10-
JIOMHT, B MeHbIlUeH cTenéHu kpapll (MM Xanuenon) w Gapurt. Oanaxo, no
aannbiM A. M. Jlypne, okosopyjHas ZOJTOMHTH3allHsS H OKBapueBaHue 00-
pasyloTcid NPH NEepeKpHCTaniu3allil BMEIlAoUluX TNOpPOL 3a CHeT coaep-
JKallerocst B HUX CHHreHeTHUeCKOro MaTepuasa.

CBHHILOBO-1IHHKOBAasA MuHepaJsH3au¥s B JosoMuTax Kokcylickoil 30HBE,
npejcTaBJeHHast MecTOpOoKAeHHAMH CapeikaH H HEKOTOPLIMH OoJsiee mel-
kuMH o6bekramu (TanGynak), npuypoueHa K [AOJIOMHTAM TYpPHEHCKOTro
apyca (mo M. AxmenkaHoBy, K Bepxam haMmeHCKOTo spyca).

OpyneHeHnne CONPOBOMKAAETCS MePEKPHCTa/JJH3alHeldl [JOJOMHTOB H
KanblHUTH3AlHel, OIHAKO, NPOTeKaeT W Mpolecc Ael0JOMHTH3AIHH OKOJO-
PyaHBIX BMelllawuiux MopoA. Dapur uMeercss B He3HaUYHTENbHOM KOJide-
CTBeE.

Pynuble MuHepanbl, Kak W B NPeAbIAYUER PA3HOBMIHOCTH, MPEACTaB-
JieHbl B OCHOBHOM TraJieHHToM H ctaneputoM. MHorna mososbHO 3Hauu-
TeabHo passButa Ogeknas pyna (TandOyaak).

Ovuenb cxoaHbl Takke HekoTOpble pyaponpossienus CaifipamaxcyHckoit
sousl (Bonnma6pek), mpHypoueHnble K JOJOMHTAM BepXHEro [eBOHA.

CooTHOllIeHHEe CBHHLIA H IHHKA B OTAE/NbHLIX DYIHBIX 3aJjeax pac-
cMaTpHBaeMoil (opMallid HENOCTOAHHO, HO B OO0IleM CBHHell ODOBLIUHO TIpe-
o6nanaer. Tak, B CyMcapckoM MecTOpO:IeHHH CBHHLa B 2 pasa Oouablle,
yem nuHka. B Capblkane ranenat caaraer okoao 709% mepBHYHBIX pyia
{Gosnbiune cofepxaHusl OHMHKA W 3HaudTesnbHoe mnpeobiajanHHe ero Hal
CBHHUOM OOBSICHAIOTCS Bedylled poOJbI0 CYLIeCTBEHHO CMHTCOHHTOBBIX
OKHCJ/JIEHHLIX DYI.

XapakTepHoi TeOXHMHUYECKOH OCOOEHHOCThIO SABJSETCH O4YEHb HH3KOE
collepzKaHue B pyAax cepebpa U Menu.

PymonposiBjieiiss KapGOHATHO-CBHHIOBO-LHHKOBOH PpYya-
Hoii ¢GopMalnHH B H3BeCTHSKAaX CKOHUGHTPHPOBAHbl B OCHOB-
soM B lOkuo-UaTkasnbcKoil MeransoreHHueckoii obGmactd. HacTe M3 HHX
npuypoYeHa KO BTOPOMY FODH3OHTY MEIHTOMOP(HBIX H3BECTHSKOB KlBeT-
CKOTO BO3pacTa (113_2) Cymcapckoil pynnoii 3oub (UnThinab, Armamar);
GONLIIMHCTBO K€ — K TaK Ha3hIBAEMOMY «PYIHOMY TOPH30HTY», MpOCe-
KHBAEMOMY [0 I0XKHOMY CKIOHY UYaTkajqbCcKoro xpebra OGosee  uen
aa 50 km.

[Tlo muenuto A. M. Jlypwe, 3TOT rOpH3OHT mapajanenH3yeTcs ¢ OTMe-
YEeHHLIM BBbIlIe TFOPH3OHTOM KHBeTcKoro sipyca Cymcapckoit 3oHB (Yen-
6ynak, Yanuuk u Ap.).
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B Koxcyi#icko#l pyJHoil 30He K AaHHOH (opMalHH MOXKHO OTHECTH elH--
HHUHble, HO JOBOJIbHO 3HAYHTEe/bHble PYJONpOsiBJeHHs: AHpPBHIK, NpUypo-
yenHOe K KOKCYHCKOII CBMTE€ MACCHBHBIX H3BECTHAKOB BepPXHEro TypHe, H
Kanmxaisy — K TOHKOCJOMCTBIM KPEMHHUCTLIM HM3BECTHIKAM HUIKHEro Bi-
ze. [lpeanosoxurensro B 3Ty (opMalMio BXOAHT TaKkKe MeCTOpOKIeHHe
[epxana, opuypouenuoe & o00a- ;

cobu €HHOMY BBIXOY H3BCCT- LCAPHIKAH CyYMEeArP
nakos C; K Boctory ot Tepek- (0 8.0 Hecyxo- (noH.T Myeme-
Kaccanckoit pyaHOH 30HBL Buywomy) @umy)

B IOmxmuo-Yarkanbckoil 06- 7

JIACTH  PYIOINpPOABJIEHHS  3TOMH 7
dhopMau XapakTepH3yloTcs Co-
TJACHBIMA  (POPMAMH  PYAHLIX I sman
CKOIVIEHHH M 4acrto He IBY-
3aHBl ¢ TekroHukoil. B Kokeyi-
CKOA TIO30HE OpyAeHeHHe KOH-
LEeHTPHPYETCs] B MOIIHBIX 30HAaX
ApobJieHHsl, HO TakXke yacTo 00-
Hapy:XKuBaer IPH3HAKH COTJac-
HOro 3a/jeraHus.

st MuHepaJbHOI — acco-
LHauHH 3TOfl (PopMAaLHH He Xa-
pPAKTEpHBl KakHe-THOe KHIbHBIE
MUHEpPaabl, 1 OpyAeHeHHe, Tpej-
cTaB/ieHHOEe, KaK M B Ipeanlay-
ueit dopmanuu, riaBHeIM ofpa- U sman ?ﬁ"
30M TaJIeHHTOM H c(aJepuToM, 2
COMpPOBOKAACTCHA JIMIIL YaCTHY-
HOH TNepeKpHCTaJIu3anneil BMe-
LIAIOUIHX H3BECTHSKOB, IpHYEM,
no panueiMm A, M. Jlypwe, B py-
jonposipaenusx CyMcapckoil 30-
HHl  KajblUTOBLIE  TIPOXKUIKH
HOCSIT MOCJEPYIHBIH XapakTtep

B

T
i

(puc. 30).
B nporosioukax  H3 pya ot )
Kaumkaitasty HHOTA OTMeYaroT- M smaon L

cs1 Oapur, (QUIIOOPUT, apPCEHOMH-

B e MOﬂuﬁﬂeHHT«- (o Puc 30. Cxema nmocaenoBaTeIbLHOCTH ITa-
B. HecyxoBuukomy); B Ailipbike nos @ tramef pyncoopsacsamni Pb-Zn
CyuleCTBEHHYI0 ~ pOJb  HIpPaloT pYIHOii QOPMALHH B JOJOMHTAX.
cyapduas MeAH (XaJIbKOMUPHT,

OopHHUT) M oTMeuaerca OJexnas pyaa.

B pynonposeaernax Cymcapckoil 30HBI TaJ€HWT 3HAYMTENBHO npe-
o6nanaer Haa chanepurom. B Kanmkaiinsay, Afipeike u I'epxane Beayllee
MECTO 3afiMaer WUMUHK, OAHAKO 3T0 Moxer ObiTh 00ycC/0BJ/IeHO 3HAUMTE.Nb-
HOHl POJbIO OKHMCJEHHBIX PY[, TAe COOTHOUIeHHe KOMIOHEeHTOB oOpaTtHoe.

Conepxanne cepe6pa B DyAax W TrajeHHTaX, Kak H B NpeablaylieH
(hopmauuy, HeBhICOKOe.

Cyabuael u3 Kaugkaiiisly mo cocrasy 3JeMeHTOB-TIDHMECeil TOouTH
aHaJIOTHYHBI PACIIOJOKEHHOMY B HENocpeACTBEHHOH OJH30CTH MECTOpOK-
nennio Capeikan  (eIMHCTBeHHOe OTJHYHe — MosiBieHHe B chanepurax
Kanmxkaiiisgy HesmauuTe/ pHON npuMecn Sn u In).

Cdaneputsl u3 Alipblka ovedb GoraThl KaamHeM H GelHBl MapraHueM.
3HaunTeNbliOe COAEpPIKANHEe MEeAH B PyAax 3TOro PYyAONPOABIEHHH W OTMe-
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weHHas Bbllle npHMech Oaeknoif pyabl XapakTepH3YIOT ero Kak cBoeolpas-
HYI0 PpasHOBHAHOCTbL JAaHHOil (opManHH.

B. HecyxoBuuxuii Ha MmecTopoxaenun Capblkan BblensieT ABe CTaiHH
PYARHOH MHHepaaH3auuud (c NpeflIecTBYIOIedl HM NOCAepyAHO# KapGoHa-
‘TH3alKeil), NpelcTaB/ieHHble NOUTH TOXIAECTBEHHBIMH NapareHeTHYECKHMH
accounanuamu. [Jas Cymcapckoro wmectopoxienuss K. T. Mycradun
(1956 r.) ycTaHaBiuBaeT ABe cTaJM{ TPEJAPY/AHOH MHHepaausauuu (Kajb-
HHT-/0JIOMHTOBYIO H KBapI-XaaneaoH-0apPHTOBYIO) M OJHY COGCTBEHHO pPyA-
Hyl0, pasjie/ieHHble BHYTPHMHHEPAIH3allHOHHBIMH TOJABHIKKAMH,

A. M. Jlypse, npuUnuchBaKOIIKI pyaaM IaHHOH (opMaunu ocanouHo-
JHATEHEeTHYECKHH reHe3Hc, OOBACHSET NepeceueHHuss MHHEpPaJbHLIX MPOMKHI-
KOB SIBJEHHSIMH MOCJeAyIOllel meperpynnipoBKH MHHEpPajbHBIX arperaTos.

B pasmeuleHHd pyaonposiBjieHHH paccMaTpHBaeMoi rpymnbl  GopMa-
HHH, HECOMHEHHO, BaKHeHIUyld poJb Hrpder JIHTOJOTHYECKHI (QakTop —
pacrnpocTpabeHse pyJ0BMeUlAONIHX FOPH30HTOB, XapaKTepPU3VIOLIHX olpe-
Jenenuple (auMH ocaaKooOpasoBaHHsl (3acTONHHLIX JIOJOMHTOBHIX  HJIOB,
no E. JI. AGpamosuu u A. M. Jlypbe, BosHONpUHOOHHBIX KapOoHaTHBIX ha-
uui, no M. AxmelkaHOBY).

B CyMcapckoii 3oHe pacnpocTpaHeHHe PyJOBMELIAIONHX 30H Mex-
N1acToBOro ApobiieHHs KOHTpPOJHPYyeTcs OCOOEHHOCTHMH  IJIHKATHBHOMH
TeKTOHHKH. Pa3phuiBHble e HapyuleHus, no Muenuio A. M. Jlypse, ne pnus-
10T Ha pacrnpeneeHue OpyaeHeHus.

B Cesepo-Uarkaabckoit MeTaJjsioreHHdeckoil o6nactu Haubosee Kpyl-
Hble CKOMJEHHA Py[ NPHYpOdeHb K MOWIHBIM 30HaM ApobJeHHs, npuapoaa
H YCJNOBHSI BO3HHKHOBEHHS KOTOPBIX B 3HAYMTE/JbHOH Mepe HEsICHEHL

B psizie cayuaes, B yaCTHOCTH, Ha pPY/JONPOSBIECHHH «B03apomKaeHHOL»,
O0TMEYaloTCA TNOBLIIeHHble DYJAHble COAeP:KaHHA BJAOJAL CEKYLIHX TpPellHH,
YTO MOKHO OOBACHHTH MO3IHEH MepeKOHUeHTpalHeill MepBHUHO-CHHIeHeTHY-
HBIX PY.

Jlafiki nopHpoBLIX MNOPOJA pasIUUYHOTO COCTABA, OTMeyaeMble BO
MHOTHX PYAHBIX Tossix KoOKcyiickoil 30HBI, MO-BHIMMOMY, HE HMEIOT HHKA-
KOH CBfI3H C OpyleHeHHeM (MX B3aHMOOTHOUIEHHS He HabniomaloTcs).

KpynHble KOHIEHTPauWH pya AaHHON rpynnel GopMamuii, HecMoTpd
Ha OOBIYHO HHU3KHe COJepyKaHus, MOTYT HMeTb NpPOMBIJIeHHOe 3HaueHHe.



I

CPABHHUTEJIbHASI TEOXUMHUYECKAS XAPAKTEPUCTHUKA
FMTABHEHIUUMX PYAHBIX MUHEPAJIOB

B ocnoBy npepnaraemoii HamMu CBOAKH IOJIOXKEHBl JaHHBIE OKOJIO Thi-
CAYH OMPEeNeHHH XHMHYECKHX, MPOGHPHBIX H HEHTPOHHO-AKTHBALHOHHBIX
aHa/MM30B M OKOJO NOJYTOpa ThiCAY TNONYKOJHYECTBEHHBIX CHEKTPaJibHbIX
aHaNM30B MOHOMHHepaJbHbIX Npo6. Pe3yibTaThl CHEKTpPalbHbLIX aHAJIH30B
MPHBOJSATCS B CPEAHMX 3HAYEHHSIX, KOTOPHIE BLIUHCISIHChE KaK CpelHHe
B3BelllaHHbIe COAepIKaHHil aeMeHTa B npoode.

TAJIEHHTHI

[aneHHT — OAMH W3 pacnpocTpaHEHHBIX MHHepaloB B pYyAHbIX ¢(op-
mauusax HaTkaabckoro pertoHa.

s Hero xapakTteped pas3HooGpasHbIH KOMIJIEKC 3JeMEeHTOB-TIpHMeceil
(rabn. 17, 18, puc. 31). Haubonee pacnpocTpaHeHHble H3 HHX, KAK H B JIpY-
TMX persoHax, cepe6po, BHCMYT, CYPbMa, MBIILAK, CeJeH, TeNayp.

[To conepkanuio cepe6pa raneHuTs 10BOJLHO 61H3KH K KypaMHHCKHM
u otauvaiores or KOxkHO- u 3anaano-Y30eKHCTAHCKHX 3HayuTebHO Ooiiee
BBICOKHMH €ro coAepXaHHAMH. Ilo NJaHHbIM XWMHYECKHX aHal/H30B, B pAlLL
MeCTOpOXK/AEHHH KONUYEeCTBO €ro [OCTHTaeT HEeCKOJbKHX KHJIOTPAMMOB Ha
TOHHY.

O6oraienst cepeGpoM MecTOPOKAEHHA W PYAONPOABICHHS CIAOMKHOLO
MHOTOKOMIOHEHTHOTO  MOJUGAeH-BOb(PaM-BHCMYT-MbIIILEIKOBO-30/10TO-110-
JIHMETAa/IIHYeCcKoro pynnoro cemefictea Yamara-Bpuumynnuuckoro paliona
(Kenunuakckoe, 3axtaHcail, Ycrapacai-nonuMerannuyeckoe, Mosonex-
noe). Takue e BBICOKHe colepkanus cepeGpa (2343 2/r)! ormeualorcs
H /s pylaonposiBleHduss Bo3poxaeHHOe, XOTA TeHeTHYecKas OOGIHOCTL ero
€ 3THM ceMeHCTBOM MO APYTUM mapaMeTpaM CIOpHA,

ITossimennbie comepkanus cepe6pa B rajeHHTaXx HMEHHO 5TOro cemeli-
<TBa B HEKOTODOH Mepe NOATBEPKAAIOT OTMEYeHHYIO paHee JPYTHMH HC-
cnenoparensmu (A. A. Manaxos, 1958 r.) Koppensauuio MeKIy cepeGpoM
H BHCMYTOM B TaJleHHTaX BLICOKOTeMMepaTyPHEIX (opMaliHii.

Bricokne comep:kanust cepe6pa OTMEYEHE TAKKe B raJeHHTax cKap-
HOBO-TOJIAMeTasIHYecKo# (popmauun Kommancas (6175 e/r) u Muckanu-
«caa (3325 e/r).

XapakTepHbl OTHOCHTENBHO HH3KHE CO/lepXKaHHs cepeGpa (aecsaTkH,
Jl0 TepBBIX COTeH TPaMMOB Ha TOHHY) B HauboJee TO3JAHHX MeECTOPONKie-
HHAX KBapuU-6apuT-QarO0pHT-IONHMETANIHIECKO! (opMaInHHy.

! B Texcre BE3/e NAETCH CPeaHes COAepHaHHe SAEMEHTOB B MHHepaaax.
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3aBHCHMOCTL colepykanus cepefpa B rajJeHHTaXx OT XapakTepa BMe-
AKX TOPOJ, 1O HMelOUHMcA MaTepHaiaM, He Halslonaercsl.

B menom cepeGpom Gonee Goratbl TaJ€eHHTBl PYHLONPOSABIEHHH Cpel-
HerepLUUHCKOTO KOMILJIEKca.

BucMmyT comep:xurcs B NopassionieM OGOJBIIHHCTBe TaJIEHHTOB B KO-
JHYECTBE OT THICAYHBIX 10 AeCATHIX AoJeil mpoueHta H Gonee.

Ta6aumuwa 17
dneMeHTbI-NPHMECH TaJIeHHTOB MECTOPOXJIEeHHH W pynonposasreduit Cesepo-
YaTHalbCKOH NOJ30HBI

!
Mecropownens 8 | jra| sb | B | ce | ag | ca! as | s | m | 7
30B |

Muckanckoe 18 |0,010|0,050|0,050|0,050|0,010 | 0,005 {0,001 — | 0,001
Kommancaiickoe 20 — 1 10,010 1 (500100  — | Ca (0,010 =
YapaTuHCcKOE 1 =i — 10,05010,100(0,100|0,050| — — —
Keannvakckoe 4 1 10,00110,050{ ~1 10,005 /0,050 0,005 — -
3axraucaiickoe 9 ~1 ~1 10,100 1 10,050|0,010|0,050| — [ 0,050
BepxuekeanHuak-

cKoe 3 10,100{0,050|0,005| ~1 |0,005/0,050|0,001| — —
Ycrapacafickoe

(noaumeran.) 5 ~1 10,010 ~1 ~1 10,050 0,002 — — —
HumHekokcyiickoe 34 |0,500]0,100|0,100| ~1 |0,050(0,050| ~1 — | 0,001
Mononexuoe 17 ~1 10,10010,100 1 10,005(0,005|0,100 — —
Bepxnenxuauckoe 1 10,100|0,050(0,050|0,100 | — — — — —
B. KapaxopyMckoe 1 10,050|0,050 0,050 0,500(0,050 | — — — —
Kokey-Bamnnckoe 6 (0,100|0,005(0,050| >1 |0,050/0,005|0,005| Cx —
JlxadKTOpCKOE 2 10,10010,010(0,005 1 {0,050({0,500 — = =
Kyukap-Arunckoe 2 10,050|0,1001 ~1 {0,050|0,100|0,005|0,005| — —
Capukauckoe 34 (0,050{ Ca. |0,001{0,050(0,001] Cna Ca Cn —
Boapowxennoe 16 |0,1000,0050,050|0,100|0,050|0,050 0,100 — | 0,001
Kyaocsuncxoe 3 ~1 0,001/ ~1 [0,500/0,100]0,10010,500| — —
SIHrokaBIHCKOE 3 |0,100|0,050|0,010{0,100{0,050| — |0,005| — --
Bapkpakckoe 4 10,050 ~1 /0,10010,100/0,010!0,050]0,001 |0,001 —-
Caprapromnckoe 6 |0,0500,100|0,0500,100|0,010|0,010 0,050 | — —
IDKYplKkypekckoe b - >1 10,006 >1 ]0,050) — e = —
Y HKYpTauickoe 3 10,100/0,100(0,050| ~1 {0,050 — |0,050 - -
Jlaunuxana 22 0.5000.005|0 100)0,100]0,050|0,100| — |0,001| —
TaHabepIHNCKOe 33 (0,050 — |0,050|0,050|0,010|0,005|0,001|0,001 -
Borvuennekckoe 10 0,005 — |0,100/0,050{ Cn |0,005| —
Ilynecaiickoe 3 |o0,010f — |0,010(0,050| -— — — — —
Banamckoe 2 0,500 — ~1 ~1 10,050]0,050 — — —
AypaxmaTckoe 8 ~1 — 10,100(0,100( 0,010 |0*050 | 0,005 — —
Texemcaiickoe 5 [0,001]0,050|0,005|0,050|0,005, — — — —
HaiizaTyraiickoe 6 [0,050(0,500(0,010(0,050 0,010 — [0,005(0,010{ 0,050
KaHmkafinayckoe 11 {0,060|0,003|0,001|0,050|0,002|0,020|0,003| — | 0,010
TanGyrakckoe 17 |0,050(0,001(0,010(0,0500,010(0,001(0,010(0,001( 0,001

Tabaunpl 1 rpa@Mki CpejiHHX ColepwaHWil 3JEMEHTOB-MPHMECeH B MHHEpaaax co-
cTaBjeHl 10 JlakwdniM  Anoarodoa B. H., Bananopoit P. Il, bBararosa A. b, Bopo-
mny T. M., Enukeera M. P., Jlynun-BapkoBckoit 3. A., Kaxxaposa A,, Maxcynosa M.
Hecyxosunxoro B, I'., ITetpoa B. M., PaxmeioBa Y., ¥Ypynbaesa K., V¥paipesa M. I,
3apesuu WM. I1. n Jlomopan B. &.

Hau6osnee Buicokne (1,269%) comepixanus BuCMyTa OTMeueHHI B raJe-
uurax Kommamcas, MeHbliHe (gecsTbie joaH npoueHra) — JKypLKype-
Ka, Muckana, 3axrancas, MomonexHoro, Yerapacas (HoJaHMeTa/JIHUeCKO-
ro), Haiiza-Tyras, Bepxuexkenunuakckoro H Tekemcad. Kak H B npepbl-
JlylleM ciaydae, XapakTepHBl HH3KHe COJEpPIKaHHS HAM OTCYTCTBHEe BHCMYTA
B TaJIeHUTax KBapu-0apHuT-(ioopHT-NOJUMETa/JIHUECKOH (opMalHl H Kap-
OOHATHO-CBHHLOBO-IIHHKOBOH («reneTepManbhoii») — B aoaomurax (Capoi-
Kal, Bospoxaennoe). B uenom Hameuaercs oforalleHHe BHCMYTOM Traje--
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HMTOB CKAPHOBO-IOJHMETA/JHYECKOH (opMamdd H PpsAaa  OTHOCHTEILHO
BBICOKOTEMIIEDATYPHLIX DPYAONPOSIBJEHH  PYIHOTO  CceMeHCTBa Uagata-

BpuuMyJ/IJIHHCKOTO paiioHa.
B Tio3aHereplMHCKOM KOMIJIeKce oGOralleHHe rajJeHHTa BHCMYTOM Ha-

GalonaerTcd Jaumib a5t Golee PAHHUX BBICOKOTEMMepAaTypHBIX (opmaruii
(bapkpaxk, CaprapioH).
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Puc. 31. Coxepsxanne 31eMeHTOB-TPHMEcCeHl B rajeHHTaX MECTODOMXIEHHH W DPYILONPOABIC-
nuit Yatkaabckoro pernona (yca. 0603H, aas puc. 32—37):

I—Ag; 2—Te; 3—BIl; 4—Cd; §—8b; 6—As; 7—In; §—Co; 9—Ni; 10—-V; 11-Ti; 12—Sn.

Taxkum oGpasoM, olllell 3aKOHOMEPHOCTbIO pacnpeienedus Bi B rame-
HUTaX dBJasiercsi oOorallleHHe UM OTHOCHTeJNbHO BBICOKOTEMIIEPATypHbLIX
(opMaluii, rjae BHCMYT pe3ko NpeobuagaeT Haj CypbMoOil. BbICOKHE copep-
JKaHUS BHCMYTa B raJleHHTax Kak cpejiHe-; TaK M MO3JIHEreplHHCKOTO KOoMII-
JEKCA CBHMJETeJNbCTBYIOT O BO3MCIKHON NPOMBILLIEHHOH BHCMYTOHOCHOCTH
H MOJ0JIOr0 KOMILIeKCa, XOTsl AJAS Hero noka IPOMbIULIEHHBIE KOHUEHTDA-
IH{ HE YCTAHOBJIEHBI.
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Ta6auna 18

Pacnpejesienne SieMeHTOB-IPHMeceH B raleHHTaX MeCTOPOXIEHHHA H pynonpoanneuuﬁ CeBepo-YaTKaabCKOA NMOJ30HHI
N0 NaHHBIM XHMHYECKHX aHanH30B (%), 3010Ta H cepebpa (2/m)

Ag
s Au - I X As BI Sb Sn
0,00 1772—3994 | 2890—3994 0,03—3,07 0,30—0,560 0,00—0, 10
Mucganckoe @) 3016 (4) 3325—5 (4) 0,0440 (12) 0,4700 (12) 0,0260 (11) o
0,00 3620 —3900 | 3476 9556 He o6H, 0,40—2,01 He o6H.
Kommancaiickoe @ 3764 (3) 6175 (4) M 1,260 (11) (12) %
0,0—2 1927—1972 Caenst 0,0120—0,0180 0,250 ___He o6n.
Kennaakckee Tk =¥ 1945 (5) () 0,050 (4) m (1)
. 0,0. 21932195 | _2180—2308 | 0,024—0,027 | _0,200—0.250 0,200—0,500 0,030—0,050
3axrancaiickoe @ 2194 (2) 2208 (4) 0,026 (2) 0,2250 (3) 0,350 (2) 0,040 (2)
0,0. 104,0—107,0 0,008 0,3250 0,150 He o6u.
BepxuexeauHuakckoe i — 106 (2) 1)) D) i) i)
¥ crapacaiickoe (moamme- 0,0 14101413 | 14041413 He o6H. 0,1250 0,300—0,450 He o6H.
TalNHUECKOE) (3) 1411,5(2) 1407 (3) n ) 0,374 (3) (2)
0,0 4100—4280 | 3998—4406 | 0,014—0,018 | 0,0500-0,0015 0,700 1,40—1,58
HuxnekokcyHckoe @ 4190 (2) 4286,5 (4) 0,016 (3) 0,0185(3) (1) 1,48 (3)
0,0—0,3 | 2085—2098 | 20072219 | 0,008—0,008 0,1500 0,550—0,560 0,140—1,080
Moaonexnoe 0,152 | 2091,5(2) 2085 (4) 0,008 (2) M 0,555 (2) 0,270 (8)
2,0 600 1,000 Caenmnt 0,030
Kokcy6amnHckoe =08 = T M ) ) =
0,00—cux. 96—124 e e
Caprikanckoe ) s 108,2 (11) = 1,001 (2) 0,04 (9) =
0.0 2095 2105—2596 | 0,008—0,016 | 0,0024—0,0100 0,225—0,300 0,100—0,130
Bospouiennoe @ ) 2343 (4) 0,0116 (5) 0,0062 (4) 0,268 (4) 0,120 (3)
” .0,0 2314—2317 | 0,008—0,008 | 0,0025—0,0027 0,250—0,254 0,067—0,070
FROCHLBLCKOE @ - 2316 (2) 0,008 (2) 0,0026 (2) 0,252 (2) 0,069 (2)
q B 0,0 790— 800 790846 0,016 0,0075 0,150 He o6,
e @ | %o 819 (3) (M) (0 @ M
0,00 2000
Caprapnonckoe S s = S — = — —
0,040 0,4900 0,1250
TRy pAKYPEKCKOe — He — M M m -
0,00 660
TanaGepiuHCcKOe - A ghes e - — - -
i 0,00 138—196 0,1-—0,01 0,01
AN @ = 170 (3) 0,055 (2) o) B .
0,00 2836
H}’.’Iecaﬁcxoe '—"—(—QT——- os. _s _32'(—2'5——-'— — e — =
Caenn 69—75 0,025 0.0020—0, 0050 0,150- 0,150
AypaxmaTtckoe 0 — 72(2) 10 0,0035 (2) 0,150 (2) iy
0,00 318—878
Tan6ynaxkckoe —TS—)_ i ———555(—3)— = 0'?3)20 Tk =
Boryueanexckoe - . D
M i Q) i == i b
Haiizatyrafickoe 9,11 — = = —_—— g
T @ s 280 (4) 0,003 (4) 0,20 (%) 0,002 (4) (4)
- 0,00 112216 - - 0,005—0,06 0,003—0,01
RenkpiayeRe @ i 164(2) 0,02(7) 0,0003 (7) T 0,033(11) 0,007 (11)
J 0,0030—0, 0050 0,200 0,0275—0,0285
TEKEmtaHCKOE -— b _ O,WU (2) (l) W —_—
. 0,00 -
Bepxuekoxcyiickoe B B o e = . s
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[Tpononxenue tad.
Mec’ronﬁ;gﬁ;};vx& H pyno- Se Te e cd in Asmsop
MEcKaHe : 0,014—0,144 0,006—0,026 0,00025—0,0001 Crenpt 0,004—0,0012 A, Kaxxapos
SRR 0,0640 (9) 0,0120 (9) 0,000'5 (5) @ 0,0066 (5) M. Makcynos
K - 0,022—-0,047 0,051—0,140 0,0001—0,0003 A. Kaxxapos
ourMaHcaicKoe 0,0276 (5) 0,0633 (5) 0,0002 (3) = B B. H. Anoanonos
' 0,060
Keaunnuakckoe — — — T — M. Makcynos
3 ol 0,01 0,0120 0,00015 He o6H. 0,0045—0,0060
axTaHca#kckoe i) M i) @ 0,0055 (2) M. Makcynos
He odn.
BepxHexkeanH4YaKcKoe — — - 5 . — M. Makcynos
YCTapacaﬁCKde (monume- 0,0030 He o0H. He o6n. A
Taljluyeckoe) (1) ) = D) = M. Makcynos
" He o06H. 0,0140—0,0380 0,00010—0,00010 He o6Hn. Cuenst
HuxHekokcyiickoe @ 0,097 (1) 3,00010 (9) @ @) M. Makcynos
Monojextoe 0,0028—0,0042 He o6, 0,00020 __He o6u. B 3 -
,0033 (3) (3) (0 [ = . Maxcyn
0,030
KokcyGamunckoe — = == ——(1)— — B. M. [lerpos
Bt 0,0007—0,0060 0,000-0,0070 Caept
E 0,0033 (2) 0,0035 (2) (5) B ik B. I'. HecyxoBuukuit
He 061,—0,0010 | He 06n.—0,0360 0,00010 He o6n.
i 0,0002 (5) 0,0216 (5) (1) (3) o M. Makcynos
K X He o6H. 0,0110—0,0130
i g b = ) 0,0120 (3) M. Maxcysos
He o6u. .
SlHroKABIHCKOE — - (1 — M. Maxcynos
0,0475--0,0485
Caprapaonckoe — — — R _T,GQT)(—Q)__ M. Makcynod
0,0002 = b
Mlxypukypexckoe — - 0 A. Kaxxzapos
TanaGepauickoe =N — — = = B. A. Hapoinag
Caensr—0,0092 0,0090
Jlagnuxana - — 0,003 (7)) M = 3. A. llyunn-Baprosckas
He oo0n. He o06n, Caenst—0,000
Jynecaiickoe (3(; ® ® o = 3. A. lynuin-Bapxopckas
0,0132 0,0012 i =
Aypaxmarckoe i) i) - M. Makcynos
0,0005—0,0109 0,000—0,0085 0,0015—0,0072 P &
Tandynaxckoe 0,0042 (3) 0,0033 (3) 0,0030 (5) B. . lomopsn
Boryueanekckoe - = - 5} o B. A. Hapoanas
Haiizatyraitcxoe - __O_W — —0.40@) = W. 11, 3apesuu
- 0,01-0,1 0,011-0,03 | 0,002-0,02 | 0,0005-0,07 | .
Reapiaddanyoron = 0,06 (11) 0,019(2) 0,011 (11) 0,0352 (2) « g SRS 3 N
Texemcaiickoe — - - — — A, Kaxxapos
0,0003
Bepxuexoxcyiickoe — — =T = - M. I1. 3apesny

[lpumedarue 3hech ¥ Aajsee B YHCAUTENE YKA3aHb MPENENEl CO
CKOOKaX — KOJAMUECTBO AHAMH3OB; & — PE3yNbTaThl HEHTPOHHOAKTHBAUHOHHOIO

JepaHHs 31EMeHTOB, B
ananu3a; 6 — pPe3yAbLTATH NPODHPHOrO aHaln3a,

3HAMEHATeJe — CpellHee COjJepkaHue,



Cypbma ofpasyeT nosbllIeHHble KOHIEHTPAUuH B TajeHHTaX Me--
CTOPO:K/IEHHII MHOTOKOMIIOHEHTHOrO py/aHOro cemeiicrsa YaBata-Bpuumya-
JIHHCKOTO PYMHOTO y3ja. B oTHenbHBIX MECTOPOMKICHHSAX KOJHYECTBO CypPb-
mer pocturaer 0,70 (Humuexokcyiickoe) uaum 0,65% (MosonesxkHoe), uto
B /Ba-TPH pas3a NpeBbllIaeT MakKCHMajbHbBle COAEPHKAHUA CYPbMBl B raje-
Hutax KypamuHcko#t monsoust (M. P. Enukees, 1959), ne rosops yxe o©
rajenurax lOxnoro Yabekucrana. ro XOpouwo corjacyercs u ¢ OOHIHEM.
CYpbMAHHCTHIX O/IeKJBIX PYyJA, B YaCTHOCTH, Ha HHKHeKOKCylicKoM MecTo-
poxaenun (T. M. Bopouuy, M. Makcyznos).

M3 npounx MecTOpOXKIeHHH TNOBBILIEHHBIE COJep/KAHHS CYpPbMBI OT-
Meyatorcsi B ranseHurax Jlaumnxawel, Bapama, Aypaxmara, Capbikana.

B otnuyue oT BHCMYyTa, cypbMa JaeT NOBHIIICHHBIE KOHIEHTpPAIHH B
rajieHHTax cpejHe- ¥ HH3KoTeMmnepaTypHbix copmaiuii (Aypaxmart, Caper-
KaH) CpelHerepUHHCKOTO KoMekca. B nmosgrerepLUHHCKOM KOMIJIeKce He-
cKOJMbKO Gosiee BbICOKHE COJepIKaHHA CYPbMEI OTMEYEHBI B TajieHHTaxX pyio-
NPOSIBJIEHHH TTO3/IHUX HH3KOTeMNepaTypHLIX GopMalHii.

B nenom ke oGoralllenne CypbMOH XapakTepHO sl PYIONPOSBJIEHHI
Yaparta-BpHuMy/IMHCKOTO pPYAHOrO y3/1a H OTAENBHBIX PYAONPOSIBJIEHHI
Yram-KyMGenbckoii 30HHL.

Conep:xanne MBIUIbsiKad, MO JAaHHBIM XHMHUECKHX AaHAJH30B, KO-
nebsieTcss B TBICAYHBIX H COTBIX AOJSX TNpomeHta. CrneKTpanbHBI aHaau3
Ajisi MHOTUX MECTOPOXKAEHHil NOKasblBaeT W [OecATble JOJH INpOLeHTa.
O6pamaer Ha ce0si BHHMaHue BBICOKOE COJepKAHUE MEIIbSKA B TaJeHuTe
Koxcy6amu (oana npo6a). O6uine 3aKOHOMEPHOCTH MaJIO SCHEL

B menom Hameuaercst CBsI3b NMOBBIIEHHBIX COAEPXKAHHI MBIIbAKA C
FaJeHUTAMH, B3ATHIMH W3 30HBI, TJle Pa3BHUTHL HHMKHENAJe030HCKHe OTJIo-
JKeHUd, Cofepmaliue TJIHRHCTBIH MaTepuan (Aypaxmar, Kymnockuickoe),.
YTO KOPPeMHpPYeTca HeKOTOphiM 00pa3oM C CHHIeHEeTHUYHBIMH HAKOMMEHHSIMHU
MBILIBAKA B 3THX TOJILIAX.

30J0TO yCTAaHOBJIEHO BCEro B TPeX NPoGax TajeHHTOB U3 MeCTOpOK-
nenuii Keannuakckoe (1,0 2/r), Monogexuoe (0,15 2/r) u Kokcy—baimu:
(2,0 2/r). Boo6ule e 30/10TOHOCHOCTb T'aJeHHTOB PerdoHa H3yuyeHa ouyeHb.
c1a6o. BeposTHO, noBbIIEHHBIE KOHUEHTPAUHH 30.10TAa COAepiKaTcs B
FaJeHHTax psja pyaHolXx Gopmauuii, GOraTeIX Meablo, MOJHOIEHOM B.
paHOHAX pa3BHTHA 30/I0TOHOCHBIX INlecYaHO-CAaHUEeBBX Toau (YapaTa-
Bpuumyanunckuit pynusii ysen, Ilckem-Canpanamckas 3oHa H ap.).

[Ipsimasi KOppensitusi MemAy COAEPIKAHHAMH MblUIbIKA H 30J0Ta B
rajenuTax YaTkanbcKOro perHoHa, Mo HAlIHM AaHHLIM, He yCTaHOBJIEHa,
O/IHaKO, yuuThiBas BeifBaeHHylo M. X. Xampa6aessim u ap. aas 3ananHoro
Y3beknucTana CBfI3b MbILIbsIKA W 30J0Td W HaJHYHE 30J10TO-MBIIBAKOBLIX
dopmaunii B Yarkane, neo6xoauMo obpamaTe BHHMaHHE Ha MOBBIILEH-
Hble COAEPXKAHHA MbIIbAKA B CyAbHIAX H B TOM YHCJAe TajeHuTax (oco-
GeHHO B YCJIOBHSAX HaJWYMg YIrepPOAHCTO-KPEeMHBHCTEIX OCAJOYHBIX (opma-
IMil) B CMBIC/JE BO3MOXHOI 30/I0TOHOCHOCTH PYLHOTO IOJS.

IIpuMeuaTenbHa MOBHIIEHHASS OJOBOHOCHOCTB TalJeHUTOB psja
MECTOPOXK/IeHHIl CpeHEereplHHCKOr0 KOMILIeKca, I[PHYPOYEHHHIX K TJIH-
HICTBLIM H3BECTHSIKaM H YacTHUHO AOJIOMHTaM, M B nepBylo ouepeib bpnu-
MYJUJIMHCKOrO pyAHOro yana. KoauuecTBo 0J10Ba B TajleHHTaX MeCTOPOZK/e-
nug HukueKkokcyiickoe (TJMHHCTHE H3BECTHSAKH) JIOCTHTAaeT B  CcpelHeM
1,489%!. IlecaTble JoJH TPOLEHTA O/0BA YCTAHOBJIEHH M B raJeHuTax MecTo-
poxgennit Mosofekaoe, BospoxkaeHHOe, HECKOJIbKO MeHbile — KymocbhH-
ckoe H Huroknsik. B mecropoxpenusix Huxxxexokcyfickoe n Monoaexnoe:
o6HapyXeHsl H coGCTBeHHble MHHepaJbl 0JI0BA — KACCHTEPHT H CTAHHHH.
(T. M. Boponnu, M. Makcynos).

1 Bo3aMmoiKHbI MUKPOBKJIIOUYEHHS MHHEPa/ioB 0J/0Ba.



HekoTopoe KonHuecTBO 0JIOBA OTMEYeHO M B TrajeHHTax 3axTaucas,
KennHuakckoro M Muckana. B mocsmeanneM ycraHaBjiHBaeTcs HHTepecHOe:
coyeTaHHe 0JIOBA, CYPbMbI H CBHHIA, YTO MO3BOJISET TPEANONOKHTbL BO3-
MO?KHOCTh HaJIH4HS 3JleCh CJOXKHBIX CyJb(OCTaHHATOB THIA (PpaHKeHTa.

B nosaunerepuuHCKOM KOMIIJIEKCE IOBLIILIEHHON 0J10BOHOCHOCTBIO oOJala-
IOT TAJIEHUTHl BLICOKOTEMITEPATYPHBIX CEPHIIUTO-TPeii3eHOBO-pelKOMeTa IbHbIX
o6pasoBanuit mectopoxiaewuii CaprapioHa H VHKyprallla, rae IPHCYTCT-
BYIOT M CaMoCTOSiTeibHble MHHepasbl OJoBa. JINs razeHHTOB TI03[HEH
HH3KOTeMIepaTypHoi KBapiu-6apUT-(GIr00pHT-NIOJHMeTa IHYecKol  (3a He-
KJloueHueM Mecropoxienuii bapkpak, Tana6epas, Aypaxmar) u «Tesnerep-
MaJibHOH» KapGOHATHO-CBHHLOBO-IMHKOBOH (cyas no Caprikany) ¢opma-
LM 0JIOBO He XapaKTepHO.

[lo cedeHy # TeAAYypPYy B HAMEM paCHOPSIKeHHH HUMenuch
JHIIb OTPHIBOYHbIE NAHHBle XHMHYECKHX H CIeKTPaJbHBIX aHa/Hu30B, NpH-
yeM CXOAHMOCTL HMX naoxas. HauGosplie KoHUeHTPaUHH 3THX 3JEMEHTOB
YCTaHOBJIEHLl B FajeHHTaX MeCTOPOKIAEHHi CKapHOBO-NOJHMETalTHIeCcKOH
topmauun Kowmmancas u Muckasa. 3HauuresbHOe KOJIHYECTBO TeJypa
OTMeYeHo B rajeHuTax 3axraHcas, Humuekokcyiickoro, Capbikana, Bos-
poKAEHHOTO H Aypaxmara, a cejena — B rajsennrax Aypaxmarta, Capbika-
na, TanGynaka, 3axrancas, BospoxaerHoro u MosojexHoro.

B HuKHeKOKCYHCKOM MECTODOXKAeHHH NPeANo/IOKHTE/IbHO YCTaHOB/IeAb
Tenaypuasl cepeGpa (MHKPOCKONHUECKHE BHILeJNeHHs B ranenutax). Beposrt-
HBl TEJUIYPHIBI 30J10TA.

B KoqHYeCcTBEHHOM OTHOLIEHHH B TaJeHHTax oObIUHO cejleH Mpeobmaagaer
Haj TeJJypoM, HO OTMeuaioTcsd M oGpaTHele cooTHowenus (Kommancai,
Humxuekokcyiickoe, CapblkaH).

M3 npouux 3s/jeMeHTOB-IPHMecell B raJeHHTax NPHCYTCTBYET TaJuii
(Jlaynnxauna —31 e/r, Tan6ynak —30, Kaumxkaiaay —19, Komwmancai,
dxyprxypek, Huxuekokcyiickoe, 3axtancail, MonojexHoe — eIHHHIbI
rpaMMOB Ha TOHHY).

Ocobuiit uHTEpec NMpeACTaBJAseT HAJHUHE 3HAUYHTENLHOTO KOJHUECTBA
HH[HSI B rajeHdTax pyjaonpossaeHnii Muckan, Caprapmon u  Kynochd
(0,066, 0,048, 0,0129%, cootBercTBeHHO). Heckonbko MeHbllle ero B 3axTaH-
cae (0,0053). :

B namem cayuae, a TakiKe B HEKOTOPHIX CyAb(HIHHIX MeCTOPOKIeHHAX
(banasos, 1961)  naGmonaercs cBA3b NOBHIIEHHON WHIMEHOCHOCTH ¢ cepeb-
POHOCHOCTBIO.

HuTtepecHo mpHCYTCTBHEe B rajeHurax bBaaaMcKoOro pyaonposiBJAeHHs
PTYTH, YTO BIIOJIHE 3aKOHOMEPHO, TaK KakK B ¥ram-KyMmGelbcKoii 30He pasiio-
MOB, 0CO0eHHO ee CeBePHOl 4acTH, JOKAIH3YIOTCH ¥ CAMOCTCSATENbHLIE PTYT-
Hbie MEeCTOPOXK ACHNUA.

CO®AJIEPHTDI

Coanepur, KaK M rajieHuT, BeCbMa pacnpoCTpPaHeHHbll MuHepaa B pyAi-
X Gopmauusx Yarkana u xapakrepuayercd 3HAUUTEJLHBIM KOMIJIEKCOM
sneMeHtoB-npumecein (taba. 19, 20, puc. 32). HauGosee uHTEpecHble —
KaJaMHil, WHIHH, O0JI0BO, HHKedb, Ko0OaabT, cepeGpo, BHCMYT, TaJliuii,
repMaHHi H PTYTh.

Kajgmuifl —nocrosHHas mnpuMech Bcex cdalepiToB COAePKHTCH
00BIUHO B JlecATHIX A0MAAX NpoueHTa. Haubosee BHICOKHE COACPXKAHHA €ro
(Mo JaHHBIM XMMHUYECKHX aHaJIH30B) OTMeueHbl B cajepHTax MecTOPOXKe-
Huit Kommauncain u Muckan (0,735 u 0,7509% cooTseTcTBeHHO), a Mo pesyJib-
TaTaM MNOJYKOJIWYECTBEHHOTO CNeKTPaJbHOro aHajusa -— Aypaxmara, Mo-
JgogexHnoro, bapkpaka, Caprapaona, 3axrancas, HuxHeKkoKeyiickoro
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Ta6anua 19

=]
]
uﬂi%?{%%}:ﬁ:\{:ge E g z| Fe Mn Hg Co Ni Sb Bi Cu Ag Cd In Sn Ga Ge
|
Muckanckoe o | ] 0,050 — |0,005| 0,010 — |0,010 0,050 0,005|0,100 — |0,001 ot =
ConosneBcalickoe 6 [0,060] o0,1C0 — == — - — 0,010 0,005|0,100 — 0,005 — —
Kounrmancaiickoe 20 (0,100 0,100f0 — |0,010| 0,001|0,001 0,050&0,005 0,050 (0,500 0,005|0,001 [<0,001(<0,001
YaBaTHHCKOE 2 1 |<0,050, — - — | ~1 1]0,0100,500 0,010|0,100| 0,010|0,005 - -
Keannuakckoe 12| ~1 0,100 — = — 10,100 (0,001 |0,010 (0,005 0,100 | 0,005/ 0,001 | 0,001 —
3axtancaiickoe 2| >1 0,050 — - s [P ] 1 [0,100{0,100| ~1 0,050[{ 0,100 | 0,005 —_
BepxuexeauHuakckoe 2 1 0,050 — —- — 10,100(0,001 0,010(0,010 (0,100 — (0,001 0,001 —_
Ycrapacafickoe  (noaumerasnudeckoe)| 10 | >1 0,050 0,050, — |[<0,001 0,100{0,001 0,050]0,010| ~ — — | 0,001 0,001
HumHekoKcyHekoe | 0,100 — |0,001| 0,005 0,500(0,100 0,100|0,100| ~1 — 10,100 0,001 -
Mounonextoe 2 10,500| 0,050 — — — |o'o10| '— |0,050|0.050| >1 — 10,001 0,005 0,001
BepxuenxHauckoe 3 ~1 0,050, — 0,005 — 0,010 — |0,010]0,005| ~1 — 10,001 — —
Kokcy-Bamuuckoe 4 =1 0,100 SE — — (0,005 — 10,010(0,010 (0,500 — — 0,001 —
IxaagTopckoe 3 i =1 0,050, — 10,001 0,001$0.001 — (0,005]0,005 0,100 - - 0,001 —
TepexkaHckoe 1| ==l 0,060, — 0,010| 0,010 — — | ~1 10,050 >1 — - 0,005 —
Kyuxap-AtuHckoe 2 =1 0,1000 — = 0,001 — /0,001 /0,100/0,005/0,100| 0,001 — 0,001 ==
CapblKaHcKoe 510,100| 0,100 0,100, — — 0,005 — |0,050]0,010|0,100 — — 0,001 0,005
BospomaeHtoe 11 | ~1 0,050, 0,001, — 0,001/ 0,050 0,001 |0,005|0,050 | 0,500 — 10,100 0,001 0,005
KyJlocsHHCKOE 1 1 0,050 — 10,001 0.001|0,100 — 10,500(0,010{0,100| 0,001|0,100 — -
Slurokaukckoe . | ~1 s R 0,005 0,100/ — ]0,005]0,005 |0,500 — 10,010 = i
Bapkpaxckoe 9( ~1 0,108 v — — 0,001/ 0,001 | 0,001 |0,050|0,005| ~1 — - — —
Caprapjonckoe 4 1 ~ — |0,001| 0,010 0,1000,010{0,100|0,050| ~1 0,005{ 0,100 0,001 —
JIypasypeKcKoe 15| >1 | 0,500 — 0,001 = l — {0,001 ~1 [0,005| ~1 | 0,001{0,001 = -
Jlaunuxana 25 10,050 0,002 0,002 — — 10,080 — 10,010(0,005!0,100 ¢ |0,001| 0,001] 0,005
Bory-Yeamnekckoe 10 (0,050 | 0,001/>0,050] — — {0,005 — [0,010(0,005 0,050 — {0,001 0,005 0,005
Banamckoe 2| 1 0,100 0,100, — — (0,100 — |0,050|0,050]|0,100 - - 0,001 —
Jynecaiickoe 2| ~1 0,050 0,100f — — 10,050 — |0,010(0,005|0,1C0 — — 0,005 —
AypaxMarckoe 2 10,500 — — — — 10,050 — {0,050 |0,100| >1 — 10,001| 0,005 0,001
Tekeucalickoe 510,050 0,800f — (0,010{ 0,005 — — 10,0501 — (0,100 —_— - — -
Haiisaryraiickoe 1| ~1 0,500f — 0,010 — — |0,005|0,100|0,005| 0,100 - — - —_
Kanmwkaiinsy ckoe 1 1 0,050, — - — 10,005 — ]0,060|0,060|0,060| 0,005 0,050( 0,001 -
Tanbynakckoe 210,500 0,050 — — — — 10,001 (0,010]0,005 0,500 — {0,001 ] 0,001 -
Ajipbikckoe 2(0,050{ 0,050, — — — 10,050/0,001]0,100,0,010] 1 — [0,001| 0,010 0,001




Aiipsika (10 1%), MeHbiue Bcero ero B chanepurax Boryuenneka u Kenun-
yakcas (cOoTble JOJIH MpPOLEeHTa).

Otmeuaeman A. A. Manaxopem (1964 r.) 3aBHCHMOCTL MexAy cofep-
JKAaHHEeM KaJMHs U THIOM BMeIUAloUIMX MOPOJ B HAWIHX MaTepHanax $SCHO
He nposiBisieTcs. BhiCOKHe cOlepanus KaJMHs BCTpeyaloTcst B caiepurax
MECTOPOX/IEHHH, PpACHOJOXKEHHBIX H B HHTPY3HBHBIX mopojaax (Bapkpak
Caprapnou), B necyannkax (3axTaHcail), TIHHHCTHX H3BECTHAKAX (Mo.no—‘
JexkHoe) H B goaoMmurax (Bospoxnennoe).
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Puc. 32. Comepianue 3J1eMeHTOB-npuMecedl B Cdanepurax MECTOPOKIEHHI U pylonpo-
apjernii YaTkalbCKOro perxoua.

B menoM s perdoHa XapakTepHa TOBbILIEHHAs KaAMHMEHOCHOCTh
caneputos, Giu3Kas K TakoBoil B KypaMHHCKOM. IIpu 3ToM Hameyaercs
yMeHbIIeHHEe COJepXKaHusi KajMHs OT MeCTOPOXKAEHHH cpe/iHerepuUHHCKOro
KOMIJIeKCa K TMO3JHerepIHHcKoOMYy.

Wnauit o6HAapyKeH B HeGOBIIOM UHC/IE MECTOPOKICHHH: JLKY pAAKY-
peke, Muckane, Kommancae, 3axrancae, Kyukapate, KyJocbHHCKOM H
Caprapiose. Dospuias uacth HX OTHOCHTEJBHO BBICOKOTEMIEpATypHLIE
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Pacnpenenenne SAeMEeHTOB-pHMeced B cdanepHrax

Tabaunuma 20

MecTOpow/aeHui H pyronpossrenudt Cesepo-YaTkanbcKkofi NOA30HH

Mecrogg;ie;tﬁ HPYAG - | a 1 i I cd ] As j Bi l g sb
0,00 77—98 0,49—1,11 0,00—0,0020_ 0,004—0,006 He o6u.
Muckanckoe o BT 0,7350 (6) 0,0-001(2) | 0I-0,0147(3) | — @
0,00 164—180 0,610—(,890 0,18—0,020
KommMancaiickoe O I72@) 70,750 (5) 7 _'W'g'g_(-,g—“ &
0,0 58—62 0,090 0,00—0,070 Caenu—0,070 0,025—8,000"
Kenunuakckoe B 0@ M 0,0'8(5) 0,046 (6) 1,7425(6)
3axrtaHcafickoe e - — - - =
0,220—0,340 He 06u,—0004 Ca.—0,0200 0,130—0,623
Ycrapacaiickoe (monum.) — i 0,290 (3) 0,002 (3) 0,0140 (3) e BT
0,00—0,150 0,0060—0,0200 0,040—1,670
HuwHexoxceyiickoe = = = 0,050 (3) 0,0113 (3) 0,587 (3)
MononenHoe s = = = = =
0, 10—30 0,4500 0,01—0,06
Bprumyaauuckoe = - TR S Y o 0,035 (2) =
0,00 40—551 0,300—-0,460 0,02 i 0,02
Capeikanckoe o 295,99 0,380 (2) 1)) [6))
Bospowaenuoe e W T AL T o
0, 20,0 0, 1800—0,3600 Ca.—0,022 0,004—0, 1600 B0 Gk
TLKy paxkypekckoe -0 i 0,2022% ) 0,0135 (b) 0,0466 (4) )y -
0,0 20—-74 0,190—0,580 "
JlaynnxaHa PR T (©) __‘—“—0' 200(11) = =
0,5 59,5 0,18
Iy necaiickoe o e Frogrr- 5 5 =
; 0(,}))0 E)}.))O Ofé%) 0,01 He o6n, 0,005
Kaunwaiingyckoe =i 7 | M i) M i) &
0,500 o :
Texemcaiickoe = =7 1 i o 3%
(1
Bepxuekokcykickoe e 5;(‘) T 0,0147 3) _02 - 0?)8
0,0 0,040 0, e i
AYPEXMBTCKOE (1) T (1) U) il (1)
Mpononxenue 1aba. 20
AsTtop
.!\.'iac-mpv;mcmemm‘l ;l pyao- Se Te | In I Ga W e -
npogBAeH
2—0,12] A. Kaxxapos
0,001-0,004 | 0,00—0,003 0-005“;0-;)08 2 - %%EW M. Makcynos
MucKaneKoe 3 0,0015 (3) 0,007 (9) - A. Kaxxapos
0,0%1070_2_%%19 0,00—0,0039 |[0,0002—0,0005 Caens le?ﬂbl B B. H. Anoxaotios
Komyarcaiickoe 0,0018 (%) 0,0020 (2) 0,0004 (4) i) I % TS
cKkoe = > = o ¥
KeanHuyakck 0,0055—0,0065 8 s ul M. Mai{chIOB
3axTaHcaHckoe = 3 0,00¢0 (2)
L - = M. Makcynos
Ycrapacaiickoe (I10JHM.) —_ = S ¥, Shkicasn
i) e S —_ = T v -
HuxHeKOKCYHCKO s 0.0012 0,(;015 - = M. Makcynos
—-——-—————‘—— Lo = 1) ( ) _B KOB=-
Mononexnoe 0.1 ( He obit, G 3. A. Ilynuu-Bap
0,0001-0,0005 | 0,0001—0,0005 o = ay W) ckas
BpuumyaauHckoe 0,0003 (2) 0,0003 (2) 0,0016 0,0120 - B. I'. Hecyxosuukmii
- - o (1) (1)
Capplkanckoe b 0,0170 i . M. Makcynos
By - ™ A. Kaxxapos
Bo3po 1eHHOE ___He(]o)ﬁu He(lo)ﬁn. 0,0090—0,0140 o N M, Maxeyos
IikypRiypekckoe i ) 0,0116 (5) v - B. I'. Hecyxosuuxmit
Oooz | 0,0056,007 Caenst |0,0011-0,0027 0,0012—0, - 3. A. llynnn-Bapxon-
Jlaunnxasa s 0,001 @ (6) 0,0019 (6) N e
aun 0,001 (4) 0L L » 3. A. lyunu-Bapkos-
o e — K I ckast
Iynecaiickoe 0,0005 0,001 0,]02 5 M. A. Mupsaes
Kanawaiasyckoe = = (1) () M 0,1250
0,0018—0,002 | 0,000,004 s e - 0 A. Kaxxapos
Tekemuendenge 0,0020 (2) 90,0020 ) 0,001 0,01 5 H. T1. 3aperuu
BepxHEKOKCYHCKO® — = - (1) M .
Aypaxmatckoe = aa a N




‘hpOpMalHH, YTO MOATBEPKAAET 3aKOHOMEPHOCTH, BLISIBJAEHHBIE H B JIPYrux
pernoHax. M Toapko Kynocbunckoe (kapGonaTtHo-raneHut-ciasdepuronas
(opManusa)— OTHOCHTEJBHO HH3KOTeMIepaTypHOe MecTopoxKAeHHe. Ha
GoJibllicit YACTH MECTODOMIeHUN HAGII0AaeTcs KOPPeNsuua Ccofepixadui
onoBa u uupua (Caprapnon, 3axrancail, KymnocobuHckoe). Ho ects unnue-
‘Boie caNepUuThl C HU3KHMH cofepxanuamu onosa (Axypaxyper, Muckan H
Kommancai) uaum noutd 6e3 Hero (Kyukapara). Berpeuatores chasieputs
H C OueHL BLICOKHM cojepxkaHueMm osoBa 6e3 uniausa (Huxuexoxcyiickoe,
Boapoxkaennoe). B chanepurax nosjaHell HU3KoTeMIiepaTypHOH KBapi-dapur-
(IIOOPUT-TIONUMETANIHIECKON (GOopMalHE 0J0BO W HHIHI HJIH OTCYTCTBYIOT
HJIH COAepKAaTCH B OUEHb HEe3HAUWTeNLHOM KonuuecTBe. HauGosee Beicokue
coflepiKaHus 0JIOBa CBOHCTBEHHBI cdranepuTaMm MecTopoxjenuii  Bpuumya-
JHHCKOro pyAaHOro ysaa (MoauGLeH-BOJb()paM-MBIIbIK-BHCMYT-0J0BO-0-
quMerananuyeckoe ceMeiictso) u CaprapioHa, a uaansa — Kowmmancas, Muc-
KaHa (CKapHOBO-NoJuMeTa/IHdeckue) H ocobenno [lxypaxypeka (ckapHo-
BO-aPCEHONHPHTOBO-BHCMYTOBO-TIOJHMETAJJIHIECKOE) .

Ko6auabT— pacnpegensiercsd B chanepurax perioHa jOBOJBHO He-
paBHoMepHO. OTYeTIHBO HAGJII0I4€TCH  TNOBBIIIEHHAT KOGAJbTOHOCHOCTSH
caCpUTOB CKAPHOBO-NIOJIHMETAIHUECKOH (DopMalHH CcpelHerepLuHiICcKOro
KOMIJIexca B TO BPeMsl, KaK CKapHOBO-pyAlble ¢opMalHH MO3AHerepIHicKo-
ro KOMTJIeKca, KaK BIPOYEM M Bce ApyrHe py/Hbele GOPMALHH €ro, OTJHYA-
I0TC HM3KHMH COJEPIKaHHAMH HJIM OTcyTcTBHeM KoGanbra. OcobeHHO 3TO
OTHOCHTCA K MO3JHell HH3KoTeMnepaTypHOH KBapiu-6GapHT-(JI00PHT-NONHMe-
Ta/THYECKOH H KapOOHATHO-CBHHIOBO-UHHKOBOH («TejeTepMaJ/ibHON») (op-
mauuam (Capvikan, Bospoxaennoe u ap.).

Hutepecuo oT™MetuTts, uTo ¥ B KypaMuHCKOU MNOA30HE CKAPHOBO-HOAK-
MeTa/IJIHYeCKHE MECTOPOMKIEHHS PasHOIO BO3PACTa TaKiKe pasauyalores
no cojepmaHuio kobGanbTa B chanepurax, Haubojee MNO3JAHHE H3 HUX
(Kymbimkan)— 6e3 koGaJbTa.

HHKeanb— B OCHOBHOM pacnpefelsieTcs TakiKe, HO €CThb H OTK/OH2-
Huda. Tak, ero HeckonbKo Godblie, yeM KoGajbra B cagepurax KapOooHATHO-
CBHHIIOBO-IIAHKOBOH (opmauun (Surokasi, Bospoxiennoe) s Caprapione.
Taxkum o6pasoM, B HH3KOTeMIePaTypPHBIX HOPMaUUaX H B HEJOM /15 M03IHE-
TepIHICKOro KOMILIEKCa POJb HHKeJsi HECKOJbKO MOBBILIAETCs.

Cepe6po— nocrosaHHas npuMech cdaseputoB YarkaabcKoro peruo-
Ha. Comepxanue ero Ko/eGJeTcst OT TBICAUHBIX 10 JECATHIX A0Jiell MPOLEeHTA.
Boualite Bcero ero B caneputax pyaonposaenenns Capoixan.

OtnocutenbHo MHoro cepeGpa B chanepurax 3axrtancas, Mosogexno-
ro, Humnekokcyfickoro, Aypaxmara, Kommancas, Bospoxkaennoro, Cap-
rapaona u bagama. Mano ero B canepurax Ksapu-GapHT-(IHOOPHT-MONH-
MeTaannyeckol opMaunu (Jlaunnxana).

B psne pynonposiBiennt Bpuumy/suHCKOro pyAHOTO yajia cepebpo
JIOBOJILHO .OTUET/IHBO KOPPEJIHPYeTCsi ¢ 0JI0OBOM H BHCMYyTOM. Jluist 3axrancas,
HuxuekokeyHcKoro pyJonposiBjieHHsi MNHKH cepeGpa, 0JI0Ba W BHCMYTa B
caviepHTax coBlajaioT.

BuHcMyT-—oOTMedeH B OCHOBHOM B cdajepHTaX MeCcTOPOXKAeHHI]
cpe/lHerepPIMHCKOrO0 KOMILJIEKCa, JJf KOTOPHX BooOGlle XapaKTepHa BHC-
MYTOHOCHOCTD BCeX cyAbdunos (Muckan, Kommancali, [Lxypmxypex, Hux-
HeKoKcylickoe ¥ 3axTaHcail).

HauGosbliee KOoMYeCTBo €ro B pe3y/abTaTe XHMHUYECKHX aHalH30B
yeranosseHo B canepurax Kommancass u Muckaua (0, 02 u 0,01479%).

Huskue cofepikanusi BUCMYTa XapaKTepHbl Ajsd cdajepuToB Mo3jHe-
TepuHHCKOro Komnjekca, Iloutu wer ero B canepurax Ksapu-6apHT-(p.ioo-
PHUT-TIOTHMETANIHYECKOl (opMalHH.

CypbMa— JlaeT NOBbILIEHHbIE cojep:KaHus B chasepurax OOIbLIHH-
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CTBA PYAOMPOABIEHHIT W MECTOPOXKAEHHH MHOrOKOMIOHEHTHOTO MOJHOAeH-
BOJb( paM-BHCMYT-MBILIbAKOBO-IOJIUMETAJJIHYECKOTO  ceMelicTBa Bpuumyi-
JHHCKOro pyanoro yana. OcoGenno muoro ee (0,5% u Gonee) B chanepurax
Huxuexokcyiickoro, Haparuuckoro, 3axTaHcaiickoro u KenuHuakckoro
PYACTIPOSABAECHHH. '

M3 mecTopoxkneHUH MO3QHErepLHHCKOTO KOMIMJEKCa OTHOCHTENbHO BhI-
cokue (mopsgka 0,19%) comep:xauusi cypbMBl YCTaHOBJIEHB B casepHTax
Caprapnona, banama, Aypaxmara. Takum o6pa3oM, B canepHTax HH3KO-
TeMmepaTypHuX (popmauuil cypbma npeoGiajaer HaJ BHCMYTOM, Y4TO OTMe-
4aJoCh M s LPYTHX PErHOHOB.

Pacnpenenente rasn i s B chanepuTax NOATBEPHAAeT BHISBJEHHYIO
A KypaMHHCKOTO M JAPYTMX PErHOHOB 3aKOHOMEDHOCTL B MPHYPOUEHHOCTH
ero K canepuram KBapl-GapuT-(Ja00PHT-MOJHMeETaNIHYecKod dopManuy
(Aypaxmar, Hynecait, boryuennex, Jlaunaxaua u ap.). ITosbiniedHble comep-
JKAHUS TAANus o0HAPYKHBAIOTCA TakiKe B canepurax TepekkaHa, 3axTaH-
cas, MonognemxHoro, nouuxKenuble B canepurax Caprapiona, BOSpO}K,D.EH-
HOTO, Koxcyﬁaum

[epmanuil, Kak U rajiuii, o6pasyer NOBLILEHHLIE COH.EP}KEHHH B
cthasepuTax HH3KOTEMNepaTypHbIX ¢opMauuii, oco6eHHO KBapiu-6aput-duio-
opur-nosuMeranandeckoil ([ynecait, bagam), pexe kap6oHaTHO-CBHHIIOBO-
uHHKoBOH (Bo3poxaeHHoe) M KBapueBO-KapOOHATHO-OJIOBAHHO-TIOJHMETA-
auyeckoii (MononexHoe). B nesnom repmManuii, no-BHAHMOMY, XapakTepeH
st GoJiee MOJIOAOrO MO3HETePIHHCKOTO KOMIJIEKea.

Vi3 ocranbHEIX 37€MEHTOB-IPHMeCell CjelyeT OTMEeTHTb P TY T b, KOTO-
pasi KOHLUEHTpUpyerca B cdasepHTax HH3KOTEMIEpPaTrypHblX dopmauui H
OCOGEHHO B MECTOPOMJEHMSIX, TATOTEOIHX K 30He YraM-KymGenbcKux
passomoB (Banawm, Ilynecait, Jlaunnxauna). MaBectHa pryTh H B canepurax
CapulkaHa 1 Ycrapacas (HOJHMETaJJHUeCKOTo).

NMHPHTDI

Berpeualores B GosbLIMHCTBE PyAHBIX (opMauuii, 8 MaKCHMYyMbl KOH-
HeHTpauuii — B (GopMauHsX NUPPOTHH-NHPHTH3HPOBAHHBIX POTOBHKOB '
kBapuutos (Keaunuak, Yanrasitam, Mxuau-KapakopyMmckoe pyiHoe mode),
KBapI-CepPHIIUT-IIEeANT-MONHOAeHOBOK (YHKypram, YapaTa), KBapu-CepH-
IKT-aPCeHONHPHTOBO-30710TOPYAHOI  (TepekkaHn), CKapHOBO- (NHPPOTHH)-
XaJbKOMUPHT- (MUPUT) -MarHeTuToBoii  (Mpuey),  ckapHOBO-apCeHOMHPHT-
BHCMYTOBO-TIOJIEMeTanandeckoii ([LKypaKypek) H CKapHOBO- apceHoanuT-
(mupurt)-xanbkonupuToBoii (Yenrawmr).

HauGonee xapakTepHbIMH 3JeMeHTaMH-TIPHMeCAMH THPHTA SABJSAOTCA
Ko6aJbT, HHKe/b, MBILILAK, cepeGpo u 3osoto (Tabu. 21, 22, puc. 33).

Conepxxanne Ko6GaabTa pe3ko KoaeGnercs. BbIIegsOTCA MHPHTHI
Hpucy, rae comepxurcs B cpeineM (B MUPHTOBLIX KOHUeHTpauuax)' 0,42%.
OTHOCUTENBHO BLICOKHE cojepxauus koGagabra (0,05%) ormeuaroTcst B ITH-
pUTaxX pYAONPOSIBJAEHHH CKApHOBO-MOJHOIEHHT-Xa bKONHPHTOBOH (XymLoii-
Aot, Maiinanran) u ckapHoBo-monuMerannuveckoi Gopmaunit (Texewrcad,
bewrtop). Takoe ke konuuecTBo KoGanbTa ycTaHoBJeHO B nupurtax CycHH-
reHa, XOoTs JJs IPOYHX MECTOPOXKAEeHHI H PYHAONposiBJeHHH CKapHOBO-Mar-
HeTHTOBOH (hopMaluy OH He XapakTepeH. Huskue cofepmaHus koGanabra
CBOHCTBeHHHl MHPHTaM KapGOHATHO-CBHHLOBO-UHHKOBOH (Bo3spoxagennoe,
Kaunmxaiiasgy u ap.) H KBapu-Gapur-(0OpHT-NOJAHMETaNNHYeCKOH (opmMa-
uuit. B neqom, colepxanusg KkoOa/JibTa B MHPUTAX BhILIE B PYAHLIX (hopMmaiiu-
SIX CPeJHerepLHHCKOTO KOMMJeKca I10 CPAaBHEHHID C MO3AHErepUHHCKHMH

! 3necy n B nanbHelileM mo  Mectoposzennio  HMpucy ucnonn3oBamsl  1aHHBI-
M. I. ¥sanbesa.
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opMaLHAMH TPAHHTOHAHOrO psjla H ABHO KOPPEJHPYIOTCS ¢ HCXONHBIM TH-
noM Marmbl. B cBA3u ¢ 3THM Halawaaerca npsiMas KOppeaslHsA H ¢ colep-
XKAHHEM B DyAax Me/l, KOJHYECTBO KOTOPOM TaKXKe 3aBHCHT OT CTeneHy
OCHOBHOCTH MarMmbl. HUTo Xe Kacaercs COJAepPXKaHHA MeIH B CAMHX MUPHTAX,
TO 3[leCh HeT NMpPAMOii Koppeasiiuy ¢ colep:kanuem koGaabra. [lo uMerournm-
cfl B HAlIEM PacrnopsiXKeHHH AaHHBIM, MAKCHMyM MeJH OTMeYeH B NMHPHUTaXx
pyaonposisienniit TallkecKeHa (MeaHO-BHCMYTOBOE ceMeiicTBO) H Aypaxmara,
a MuHuMyM (caennl)— B nuputax Yasatel 0 JIauHHXaHBL.

Tabaunpa 21

JEeMeHTHI-IPHMECH NHPHTOB MeCTOopOXAeHHH W pylonpoaBirenust Cesepo-
YaTKalbCKOA NMOJA30HBI

Koxa-Bo

nﬁ?}:ﬁ:ﬁ;‘éﬁe au:on:~ Mn Co Ni As Cu Ag Sb Sn
Kapa-ApuuHckoe 1 0,050 |0.001| 0,005 — [0,005]|0,010] — —
CycuHreuckoe 4 0,005 [0,050( 0,050{0,010]/0,001{0,005{ — —
Lila6peackoe 2 0,010 - — | — — — — —
Muckanckoe 16 0,050 |0,010] 0,005 0,050}0,100!0,001] — 0,001
CoJaoBbescaiickoe 4 0,005 (0,001 — 10,150]0,005 | 0,001 — —
MaiiganranscKoe 1 0,005 |0,050| 0,005{0,050|0,005|0,050]| — —
Kommaucaickoe 16 0,100 {o,001! 0,003/0,05010,005] — — —
XynoiinoTckoe 1 0,005 |0,050) 0,010 — 10,010| Cux. — (0,001
YaBaTHHCKOE 6 0,010 0,010} 0,010/0,500| Cun. |0,010]0,0056| —
Keaunuakckoe 20 0,050 (05 Ca. 10,500(0,010(0,005(0,010( Cn.
[Maparsoscaiickoe 1 0,010 — |+0,001f — [0,010]/0,005| ~— —
3axtancalickoe 10 0,010 }0,005] 0,001}0,500}0,050|0,010]0,005)| 0,005
BepxHekeauHuaKcKkoe 5 0,005 Ca. — 10,100(0,005'0,005(0,010| Cn.

Y crapaiicaiickoe
(noaumerana.) 8 0,050 {0,001} 0,001{0,010}0,100{0,005!0,050(0,010
Huxuekokcyickoe 24 0,010 |0,001{ 0,001|0,100(0,050|0,005(0,010 [ 0,050
MounogexHoe 18 0,050 |0,001} 0,010/0,050)0,010|0,0100,001 0,005
B. HxHauckoe 3 0,010 |0,005| 0,005|0,0050,005({0,005( — (0,001
Kokcy-Bautunckoe 3 0,005 — 1 0,001{0,100)0,050|0,001 — —
HasKTOpCKOe 6 0,50 }0,001}0,005 1 10,050}0,050} -- -
Ayugramckoe 1 0,050 |0,005]| 0,005{0,100(0,005 — — -
TepekkaHCKoe 3 0,010 |o0,001| 0,001/0,500|0,010|0,001| — -
BospomnenHoe 4 0,005 — | 0,001 >1 {0,050(0,001}0,050/0,005
Kynocbuuckoe 16 0,050 — | 0,001 1 10,050]0,005|0,010|0,005
SIHrOKNBIKCKOE 1 0,050 ]0,005) 0,005 0,100]0,010|0,0056] — |0,100
Bapkpakckoe 18 0,050 [0,005( 0,u05/0,010({0,005|0.005| — (0,001
CaprapnoHckoe 4 0,005 |0,001]0,001)0,100|0,050|0,010] — [0,050
AswTopexoe 1 0,050 “~ — — 0,010} — - —
Ixypuxypekckoe 18 0,010 0,001 — 10,010(0,050 /0,010 — [0,001
Y HKypTauIckoe 10 0,050 |0,001| 0,005]0,001]0,050]0,050] — —
TawkeckeHcKoe 1 0,005 = — | ~1{ ~1 1 Cn. — ~
Jlauunrxana 17 0,050 — — 10,050 Cu. — 10,001 {0,001
Tekewmcaiickoe 5 0,100 |0,005| 0,001 — }0,050]0,001] — 0,001
Kanmxaing yckoe 1 0,005 — | 0,0050 — |0,005(0,010 — —
TanGynakckoe 1 0,010 |0,005| 0,005/ 0,100|0,005|0,005| — {0,001
AypaxmaTckoe 3 0,050 10,001 0,010{0,050) ~1 }0,050}0,010}0,001

ConepxKanve HHKeJa B NUpUTAX B pane (opManuil Koppeanpyercs
¢ k0GanbsTOM, HO B 00LEM CJIyude COOTHOWIEHWS UX MeHsoTcd, Peskoe npe-
o6sajanye KobGanbTa HaJ HHKeseMm oTMeuaeTcsi B nuputax Mpucy (ckapHo-
BO-IIAPPOTHH-XAJBKONHPUT-MHPHT-MarueTHToBaa ¢opmauus 6a3aJbTOHAHOIO
psiza) M pyAONPOABJICHHN CKapHOBO-MeNHO-MOJHO/1eHOBOH (opmanuii, a ob-
patHoe cooTHOweHWe uX — Kapaapue (ckapHOBO-MarseTuropas) H B
OTHOCHTe/IbHO OoJslee HU3KOTeMMepaTypHBIX thopmauusx (KapOGoHATHO-CBHH-
LOBO-IIHHKOBAsl M 4YacThlo (IOOPHT-GapUT-nosuMeTananueckas. B Cycni-
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Pacnpejenenue 3j1eMEeHTOB-NPHMECeH B NUPHTAX MECTOPOKAEHHH u pyronposiBieHu# CeBepo-YaTKaibckol 10430HbI

Ta6banw

MecTopoxaenne U pyno-

NposiBAEHHE Au Ag Cd As Bi Sb Sn Se Te il In Ni Co Ti Mo ABTOp
U i 0,0—~7,0 20,0-41,0 0,0022—0,0087( 0,0005—0,0018 0,35—0,55 M y
PRETRCEOE L/B8i(L) Tl TBL,08)T ||| 7 i T 7 ¥ 0,0033 (6) 0,0010 (6) o = i 0,42 (0) = = . II. YBanves
0,302 0,010
Muckanckoe TTA5G) | — — — — = — o — = — e = = K. Ypyu6aes
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rege (CkapHoBo-MarseTurTosas (pOpMalus) coAepPrKaHUA ITHX JEMEHTOB B
MHPHTe GJIH3KH.

Bosble Bcero HHKens (cOThle NOJH NMpPOLEHTa, MO Pe3ysibTaraMm Moay-
KOJIHYECTBEHHOTO CIeKTPaJbHOrO aHa/ju3a) ycraHoBjgeHo B nupurax Cycu-
reda, Yasatnl, Moaojexuoro u Aypaxmara.

Cepelpo—nmouTH MOCTOAHHAA NpHMech NHPHTOB YaTKaabcKHX
mecropoxdenuii. [lo NaHHBIM CHeKTpPalbHBIX AaHA/IM30B, COJAEpIKaHHe ero
Kose6iercst OT HYJs A0 cOTHIX dosell mnpoueHTa. OTHOCHTENLHO BBLICOKHE
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Puc. 33. Conepwanne sneMenTOB-npHMecedl B THPHUTaX MECTOpOKIeHHi W pyLOnpossie-
uui HaTkaibckoro peruoHa.

copepmxanus cepe6pa (coTele JOJH NMpOlEHTa) ycTaHoBJaeHH B mupurax Cy-
cuHrena, Yapatel, 3axtancas, Mosogexnoro, [xkaskropa, Caprapmona,
Vukyprawa, a o pe3yapTaTaM XHMHUYECKHX aHa/jan3oB,— KokcyGaru
(192 e/r), Keaunuaka (146 2/r) u Bepxuekenunuakckoro (87 2/r), Komman-
cas, JLkypmkepeka, J3axrtancas, Huknexkokcyiickoro, BospoixaeHHOro u
Hpucy (necatkd rpaMmoB Ha TouHy). Takum oGpasoM, B LenoM cepedpa
D0Jbllle B NMHPHTAX PYHAONPOSIBIEHHH CpEJHEereplHHCKOTO KOMIIEKCA.
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[To 30s0Ty B NHpHTAx HMeOTCs JHLIL OTpbiBouHble cBelenus. Ono 06-
napyxeno B nupute Mpucy (mo 7 e/r), Bepxuekenunuakckoro (mo 5 2/1),
Kenunuakckoro (no 8 e/r), Humuekokcyiickoro (mo 2,2 ejr) u Muckana
(o 2 efr). :

Mpl I b AK, 0 JaHHBIM XHMHYECKHX aHa/JHu30B, XapakTepeH [Js MHPH-
108 (mo 1%) pynonposisiieHuii BpHUMyIJIHHCKOTO PYAHOTO y3Jia, 4TO BIOJIHE
€CTeCTBEHHO /A YIEHOB 3TOr0 MHOTFOKOMIOHEHTHOro MOJaMGeH-BOAb(paM-
BHCMYTOBO-MBIbAKOBO-30/I0TO-IGIHMETAJJIHUECKOr0  PYAHOTO CceMeiCTBa.
[ToppliieHHBIE COLEPIKAHHS MBIMILAKA ~OTMeUeHbl Takxe B nmupurax Koxcy-
6awn, Tepekkana, Tamkeckena, Caprapaona u JlauMHXaHHl.

B nenom MbiubAkoM 6GoJsiee 6oraTbi DHPHTLI CPEAHETePLHHCKOrO KOMII-
Jekca.

H3 1pousx sneMenToB-MpHMeceit MOAHO OTMETHTH HOBblIeHHOe COoiep-
HaHus oJoBa B nupUTax HumHexkckcyiickoro u CaprapioHCKOro MeCTOPOIK-
JCHHIT, cofepKalliX OJNOBAHHYI MHHEpPaJH3aLHIo.

MzpectHa (nmo paGoram 3. A. Iynun-BapkoBckoi) BblCOKas Ta/laHe-
HOCHOCTb JHCYAb(HIOB Keae3a-mupura (230 2/T) U ocobeHHO MapkasuTa
(1o ‘3000 e/r) Jlaumnxannl. B mHpHTAxX OCTAJLHBIX MECTOPOMKIEHHH COAep-
kHuTest 1—3 e/t Tanaus.

B nmupute KenHHUaka ycTaHoB/deHO MOBHIIEHHOE COAepPXKaHHe CYPbMBL,
(0,125%), Kommancas, 3axrancas, VYHKRyprama, Mpucy — cenena u ten-
Jaypa, a ¥crapacas, Jlxypaxypeka u Bospoxaeunoro — cenena. [Tpu stom
B nupHTax KommaHcas, Yuxyprauia W 3axTaHcast Teanyp peaxko mnpeobJa-
JlaeT Haj, CeJIeHOM, a B OCTAJbHBIX PYIOMPOABICHHAX 3TO COOTHOIIEHHE O0-
patHoe. B 1enoM MO NpPHBELEHHBIM MaTepHa/laM OPHEHTHPOBOUHO MOMKHO
OTMETHTH BBICOKO KoOajbTocoAepsKaliie NHPUTH (GOpMauUHid, cBA3aHHBIX C
OCHOBHOH MarmoOil; MHPHUTHl ¢ [ICBBILIEHHBIM COJEp:KaHHeM MBIUbAKA H Ce-
peGpa B dopmanuax cpelHerepllMHCKOTO KOMMJEKca H  Ta/lJdHeHOCHhie
OTHOCHTEIbHO HH3KOTEeMIepaTypHbiX GOpMaUHii B MO3LHErePUHHCKOM KOMII-
Jexce.

XAJBbKOMHPHTHI

Xa/abKONMUPHT, TAK Ke Kak IIHPHT, pacrnpocTpaHeH B pYJAHBIX (opma-
nusx YarkaabckKoro perdosa.

HaunbGonee oGbIUHBIMH  3J€MEHTAMH-MPHMECAMH B XaJbKONHPHUTAX f6-
Jasictes cepe6po, 30J0TO, OJIOBO, [HMHK, CBHHeLl, HHIHH, BHCMYT, K0O0aJbT,
HHKesb, KaAMHH, TaJdauil, cened u teanyp (tabma. 23, 24, puc. 34).

Cepeb po obHapyXKeno NOUYTH BO BCeX XaJbLKOINHPHTAX B Apefenax oT
TLICSUHBIX [0 AeCATHIX moJeii npouenta. Maxcimymbl ofHapymxensl B Ky-
JOCBHHCKOM M 3axTaHcafickoM PyLONpOsiBIeHHAX.

[To OTPLIBOYUHEIM [daHHBIM XHMHYECKMX aHaJH30B, 3HAUHTE/NbHOE KOJ/M-
uecTBO cepefpa ycTaHmom/jeHo B xanbkonmuputax Kowmancas (326 2/7),
Hxypnxypeka (752 e/r), Upucy (88,5 2/r) n Keannuakckoro (277,7 e/r)
pynonposBaeHHs.

Konuuectso 30 0T a B xanpkonupurax Mpucy cocrasnser 9 e/r. Bui-
COKHe COJepIKaHHA 30/10Ta BEPOATHBI B MECTOPOMK/AEHHAX H PYIONPOsiBIeHH-
AX MeAHO-MOJTHOIeHOBO-3010TOPYAHONH (OopMalHH, a TakMXKe MPOYHX PVAHBIX
cdopmauuax, CBAI3aHHLIX C TPAHHTOHAAMH MOBbIIIEHHOH OCHOBHOCTH M MOMAMH
pacnpocTpaHeHHst HHKHEMAJIe030MCKHMX NecyaHo-CaHIeBbIX TOJIIIL.

On0BO TPHCYTCTBYET B XaJbKONUPHTaX B KOJIHYECTBE [0 JAECATHIX
foqell npouedTta. HauGosee BhiCOKHe cOMepPIKaHHS €ro OTMEUEHbl B XaJbKO-
nuputax 3axtaHcaiickoro, HuKHeKoKcyicKoro, ¥crapacaickoro (mnoaume-
TANIHYECKOro), SIHFOKAHHCKOrO PyAONPOABJAeHHH, HECKOJbKO MeHbllHe —
Yumranckoro, Kynocbhuckoro, Caprapionckoro u JLxypaxypeKcKoro pyno-
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Tabauma 23

JneMenTH-IpUMEcH XalbKONUPHTOB MeCcTOpOKAeHHH u pyiaonpossiennfi CeBepo-YaTKaibcHOH MoA30HL

“S;iﬁ?.‘;%’é‘i‘;'é’.‘{'ﬁe" kil Mn Co Ni Bi Ph Za Ag ca Sn In
Hpucyiickoe 2 0,050 0,010 0,005 - — — 0,010 — — -
Kapaapunnckoe 1 0,050 - 0,005 — = — 0,050 _— — —
CycuHreHnckoe 2 0,010 0,005 0,005 — 0,005 - 0,005 — — —
[1la6peackoe 3 0,010 — — <0,001 | 0,100 0,500 0,050 = — -
Muckaunckoe 11 0,100 — — 0,005 0,050 0,500 0,010 0,005 — -
KommaHcaitckoe 10 0,050 s - 0,003 ~1 0,100 0,050 0,010 — -
Xynoiinorckoe 4 0,050 - = 0,010 — 0,010 0,005 — — -
Maiinantaapcroe 1 0,010 = - 0,005 —_ ~1 0050 - _ =
Cyay-Terepekckoe 2 0,050 — 0,001 0,001 0,050 0,100 0,005 == 0,001 0,005
3axrancaickoe 2 0,050 — — 0,100 >1 >1 >1 0,050 0,100 0,050
Verapacaiickoe (nmoanme-

Taan.) 2 0,050 — — 0,005 ~1 ~1 0,100 0,050 0,100 —
Humuexoxcyfickoe 5 0,050 —_ 0,001 0,050 ] 1 0,100 0,100 0,100 —
Tepekkanckoe 2 0,050 0,005 0,005 0,005 0,100 1 0,050 0,050 0,005 -
Yumranckoe 1 0,050 s — — 0,005 0,100 0,010 0,050 0,050 —
Kyuocbunckoe ) 0,010 = - 0,500 ~1 ~1 ~1 — 0,050 0,050
HAHroxaniHCKOR 2 0,050 0,005 0,005 0,005 0,100 0,160 0,005 0,010 0,100 -
Bapkpakckoe 13 0,05 0,001 0,005 0,001 0,001 0,050 0,050 = 0,010 0,010
CaprapnoHckoe 3 0,050 0,005 0,001 0,001 0,100 0,100 0,010 = 0,050 -
YenTanickoe 2 0,050 il —_ 0,001 0,100 0,050 0,005 = — —
JxyprxypeKckoe 13 0,010 0,001 0,001 0,050 0,050 1 0,050 0,010 0,050 0,010
YHuryprauickoe 2 0,005 0,005 0,005 0,010 0,010 ~1 0,005 — — -
Tamkecxenckoe 12 0,100 0,005 0,001 0,050 0,005 0,10 0,010 0,001 — —
Kannwainayckoe 1 0,050 - - — — — 0,005 — — —



NPosIBJAEHHH, KOTOPHE B OCHOBHOM HAXOLATCH B PYyAHHX MOJAX M yajaax
C MOBHIIIEHHOH 0JIOBAHHOH MHHepaJH3alHeH.

Kak ¥ Ha MHOTHX MECTOPOXIEHHAX JPYIHX PErHOHOB, 0BHADYKHUBAET
ormeuennas A. A. Manaxoewim, C. T. BanasoBrim HeKoTOpasi Koppeasiuus
osioBa ¢ HHAHeM. [1pH HasMuuu HMHAHA B Xaapkonupurax (Bospoxaennoe,
3axrancaii, bapkpag, Jlxkypmxypek, Cyny-Terepek) oTMeyaloTcs H TOBSHI-
UIeHHLIC copepxKaHuag ojgoBa. OnHako B IHHXXHekoKcylickoM, ¥Ycrapacali-
ckoM, TeppekkKaHckoM H UHMraHCKOM MeCTOPOXK/IAEHUAX HHAHH B XaJbKo-
MUpHTaX He OOHAPYKCH, HECMOTPSA Ha HAJHYHE OI0BA.

Pacnpeﬂeneuue 3JIeMeHTOB-NpHMecel B XaAbKOMHPHTAX

h;;;;ﬁ%gz::;;:«:eu Au Ag As | Bi In Se
[
& 8,0—10,052,0—156,0 s 0,0003—--0,053
I/] 0 ’ i » ’ e — 0,0003 0,04
PUCTHCKO® 9T (@) | 8.5 @) 0,008 (6)
M 0,003—0,009
HCKAHCKO® — - == - =7 "0,0040 (3)
Kommancaiickoel0:00_| 204—448 | 0,0100 | 0,018 0.0090 | 0,000,001
(2) 326 (2) (1) (1) (1) (2)
KeanHuakckoe 0,00 21,7 - — - —
(1) (1
Iikyprmypex- 0,00 752 He o6k, |0,025—0,031/0,0045—0,012/0,002—0,003
ckoe (1) (1) (3) 0,028 (3) | 0,0088 (5) | 0,0025 (2)

IlpunmepHo Takasn e KapTHHA HaOAIOAAeTCA H B OTHOMIEHHH BHC MY T a
MW HHILHS B Xanekonupurax. [IHKH HHAMA XOPOWIO COBNAZAIOT € MHKAMHU
Bucmyta (Jlxkyprxypek, KymocbuHckoe, 3axraHcait), Ho OblBAIOT NOBbILLEIH-
Hble COJAEpPKAaHHS BMCMYyTa B XaJbKONHPHTAX H 0e3 WHAMS, HanpHMep, B
Tamkeckene, HuxknexokeyiickoM u Xynoiigorte. B nenom HanGosiee BbiCOKHE
COLEpIKAHUS BHCMYTA YCTAHOBJEHb B XaJbkonupurax bBpuumysniuHckoro
pyaHOro yana, a takxe B [Ixypmxypeke u TalnkeckeHe, T. €. B BUCMYTOHOC-
HBIX pYZHBIX ceMeficTBaXx., HeckoabKO MOBLILICHBI COQepXalua BHCMYTa
B Xa/JbKOMUPHTAX YHKyprauia.

KoGanbT m HUKeN b B THCHYHLIX JOJNSIX [POlleHTa 0OHAapyIKeHbl B
psane mecropoxiaenuit (Cycuuren, Tepexkan, Caprapaon, Tamkecked | 1p.),
npuueM MHKH UX o6biyHO coBnajaoT. OcoGHAKOM MO cogepxanuio KoGaanta
B XaJbKONUPUTAX, KaK H B APYrux MHHepanax, ctouT Mpucy. Tam ero conep-
xKaHus B cpesiHeM coctaBasoT 0,07%.

CedeH H TeJaJYpP H3IBECTHBI B XAJBKOMHPUTAX MECTOPOMKACHHK U
PYAONPOSIBJIEHUH CKapHOBO-NONHMeTadanueckol (Kowmanca#, Muckan),
CKapHOBO-aPCEHONHPHT-BUCMYTOBO-IONNMeTa/LIHYecKoH  (JIKypaxypex)
CKapHOBO- (IIMPPOTHH) -XANbKOMHPHT- (MHPHT) -MarueTdTosok  (MpHey) ¢op-
Malui.

Bo Bcex nmpoanaJu3HpOBaHHEIX NPoGax XaJbKOMHPHTOB OTMEYEHO MOBbI-
lLeHHoe KoauuyecTso cesmena (mo 40 e/r) u tennypa (mo 70 e/r). Ilpu stom,
Kak ¥ B JPYruX cyJb(HiIax YKasaHHBIX PyAHHEIX ¢opMaudi, ceJeH pedko
npeobiajiaer Haj TeAJAYPOM B Xaabkonuputax Muckana, Mpucy u xypn-
XKypeka, o6paTHOe HX COOTHOLIEHHe OTMeueHo JUJIA XaJbKonHpHToB Koui-
MaHcas.
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MATHETHTBI

MarueTHT BcTpeuaetcs B pAfle pyAHBIX GOPMalHi W B PA3BBIX DyAHBIX
KoMIiekcax. JIasi CpABHHTeNbHON XapaKTePHCTHKH MBI PACMOJaraeM CIeKT-
pPaNbHLIMH AHAJNH3aMH MArHETHTOB W3 CKAapPHOBO-MArHeTHTOBOH, CKapHOBO-
reMaTHTOBOH, CKapHOBO-MOJHMeTaJJHYeCKOl, CKapHOBO-GJIIOPHT-pelKoMe-
TaJbHOH C MarHeTHTOM (opMauuii.

Hanbonee xapakTepHbLIMH 3J1eMeHTaMH-TIPHMECSIMH ABASIOTCH MapraHel,
THTaH, BaHaJHH, HHKe/b, KOOanbT, XpoM, Meab (Taba. 25, puc. 35).

Tabauua 24
MEeCTOPOKACHHA H pynonnonaﬁlennﬂ CeBepo-YaTKaabcKOR NON3OHBI
Te T1 Co Ge Sb AsTop
0,0005—0,0010 |0,0007—0,0009 [0,005—0,10 |Ca.—0,0002 M. . YBanbes
0,0009 (6) 0,0008 (2) 0,070 (8) 2) — |B. B. Kosbipes
0,00—0,003
0,0010 (3) T 13 == ¥ A. Kaxxapos
0,0014—0,0016 0,0003 Crenst A. Kaxxapos
0,0015 (2) 1) & (2) i B. H. Anoanonos
- - — - - P. Il. Bananosa
0,0015—0,002 He o6H. | A, Kaxxapos
0.0017 (2) I 53 I — (3) I1. MupsaeB n 1p.

ComepxaHHs Maprasila JOBOJILHO PaBHbl H KONeOJIOTCA [PEHMY-
wecreento B npefenax 0,06 — 0,1% c¢ mMakcuMyMaMH Ha MECTOPOXKAEHHIX
[lla6pes, Kemunuakckoe wu YUumran. B marserurax Mecropoxiaenuii Mpucy
KOJIHUeCTBO ero uuorga gocturaer 0,9%, xorst cpeanuil Gany COOTBETCTBYET
toxe 0,06—0,1%. MunumaJjbHBle COIEpIKAHUS MapraHila yCTaHOB/JAEHb &
mardHerutax Mxuau-Tuntaka (ckapHoBo-rematHToBas ¢opmauus) u Kour-
MaHcas (CKapHOBO-TIOJHMeTaJIHyecKasn).

Conepxanusi THTaHa B MarHerurax KoJseGaioress ot 0,001 no 0,05%.
auub B MpuHcy HoCTHraioT mecsaThiX Aosield npoueHta. HekoTopoe nosbiiie-
HHE collepKaHHs THTaHa oTMeueHo B MarHeTHTax Keaunuaka. Ilo-suanmomy,
Ha cojepiaHHue THTaHA B MarHeTHTax BJHseT psaj (aKTOPOB: COCTAB HCXOMI-
HOM MarMbl, BMEIAIOIHX NOPoA H T. A. OTMeueHHOe ypaJbCKHMH IreoJoraMu
OTJIHYHE 110 FeOXHMMHYECKHM OCOGEHHOCTAM, B HACTHOCTH 110 THTaHy, MarHe-
THTOB, CBA34HHLIX ¢ 0a3aJbLTOMIHBEIMH ¥ CHAJHYECKHMH TIpaHHTaMH, TMOA-
TBepPKA4eTCs TOBBIIEHHBIMH ero cojep:KauusaMu Ha Hpucy. [losbilmieHnbie
colepKanna THTaHa B MarHetutax Keamnuaka ckopee BCEr0 MOMHO OGBAC-
HHTh [[PHYPOYECHHOCTBI) K MecuaHo-CJaHIeBbIM nopofaM. B ofuiem Marbe-
THTLI CPeJIHErepIHHCKOTO KOMIJIEKCA HECKOJIbKO Gosee oboralleHbl THTAHOM,
UeM MArHETHTHl I03JHEerepLHHCKOr0 (rpaHHT-aJsCKHTOBOrO).

Oco6eHHO XOpOIO BHAHO pasiHydHe MarHeTHTOB Cpe/iHe- M TO3JHerep-
IMHCKOTO (TFPaHHT-aJISICKHTOBOr0) KOMIWIeKca 1o BaHa duio. B nosaxe-
FEePIHHCKOM KOMIJIEKCe BaHAAHi B MarHeTHTaX NMPAKTHYECKH T[OYTH OTCYT-
CTBYeT, B CpeJlHerepllMHCKOM CONEepKaHHA ero [JOCTHralT THICAUHBIX, pewe
COTHIX AoJel mnpomeHra. B Mpucy B marHeTHtaX, CBf3aHHBIX C IIeJ0YHO-
6a3aTbTOMAHON MAarMoil, KOJMHYECTBO BaHAaJWs TaKXKe COCTaB/serT COThle
JLOIM TIPOLLeHTA.
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CojepxaHnusg KoGaJbTa H HHKeJs B MarHeTHTax KoJebawoTcs B
apenenax 0,0000—0,0059%. MakcumyMmbl koGanabra oTMedeHb B CycHHreHe H
Kapakbize, nukeas — B Dapkpaxe, Kenunuaxke u Mxuau-Tunraxe.
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Puc. 34. Conepwanue 3JeMEHTOB-TIpUMeceil B XaIbKONMMPHTAX MECTOPOWAEHHH H pynd
nposriennit YaTKaabCKOro peruowa,

X p oM npucytersyer B KosinyectBe 0 — 0,05%, mpHuem MakCHMYMEI €ro
najgaloT Ha MarHeTHTHl PYLONpPOsiBJEHHH, acCOLHHPYIOLIHX He ¢ OCHOBHBIMH,
a ¢ kucapivu nopoaamu (Caprapnon, Unumran, Kommancaii).

Takum o6pasoM, M3 Beex 2/1eMEHTOB-TpHMeceil, B MarHeTurax HanGoJee
HaleKHBIM JJ151 BBISIBJEHHS €ro CBA3H C THIOM MCXOJHOH Marmbl siBJIsieTcs
BaHaJMH M B HECKO/JbKO MEHbllIeHd CTENEeHH — THTaH.

FEMATHTbI
CaoeoGpasHoii ocoGenHocTblo  YaTKaabCcKOro perHoHa sBJsieTCs pas-

BHTHE 3/16Ch 3HAUMTEABHBLIX NPOSABJEHHI CKapHOBO-réMaTHTOBOI (opManuy,
KOTOpble MPHYPOUEHB rMaBHBM 06pasoM K 3anannoii wactu Mxuayckoro Ga-
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Tonura. OcHOBHadg Macca TreMaTHTa T[peACTaBJeHa XKea1e30-0/1eCKOBOM
pasHOoCThIO.

XapaxkTepHBIMH 3/IEMEHTAMH-TIDHMECAMH €ro, KaK ¥ MATrHeTHTOB, fABJ-
I0TCA Maprasell, THTaH, HHKeslb, Melb, KobGaabT (Taba. 26, puc. 36). Otau-
YHe — HeCKOJbKO MOBBILEHHLIE COLCPIKAHUA THTAHA, HU3KHE CONEpIKAHHA
HJIH OTCYTCTBHE XpOMa H BaHAaJHS.

Ta6aunga 25

JneMeHTHI-IPHMECH MAarHeTHTOB MecTopowAeHdHHR H pyronpossrenuit Cesepo-
YaTKaibcKo# noa3oHb

Mecropomaeme w | Koxzol | T SR
pyAonpossieHue %308 c v Mn Ni o C Ag
KapaapunHckoe 8 [0,005( 0,005 (0,005(0,05010,001| <0,001 (0,010| 0,005
CycHHreHCcKoe 19 10,001 | >0,001 |0,001|0,050(0,001| 0,005 [0,050| —
Illa6pesckoe 5 [0,005( 0,005 |0,005{0,100|0,001 e 0,010| Ca.
HUxnau-TUHTaKCKOE 25 |0,005( 0,001 — 10,010(0,005| 0,001 |0,010{ Ca.
KomMaHcafickoe 2 ]0,001| 0,050 |0,005[/0,010[/0,001| 0,001 ]0,050f —
Xynoitnorckoe 3 |0,010 - 0,005(0,0501 — — 0,010 —
Keaunuaxckoe 6 |0,050| 0,001 -~ ;0,100]0,005| 0,001 |0,050| 0,005
YumraHckoe 10 |0,010| 0,050 |0,010|0,100]0,001 — 0,001 —
Bapkpakckoe 3 |0,001| 0,001 Ca. |0,050]0,005 —_ 0,005 Ca.
Kapakniackoe 17 10,005 — — |0,100]0,001| 0,005 |0,001| Cn.
CaprapnoHnckoe 11 |0,005( 0,050 — 10,050 ' — —_ 0,006 -
Haksatyraiickoe 1 |0,005 — — 10,010 — — — -

Maprauen npucyrcTByeT BO BCex NMPOAHANH3HPOBAHHRIX reMaTHTax
B Koauyectee ot 0,01 mo 0,05%. Bosbuioe KomHUECTBO €ro OTMEYEHO JHIIb
B rematuTax Kemunuaka (mo 1%) u Xynoiinora (mecsiteie n0Jm mpouenTa).
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Puc. 35. Conepxanne 31eMeHTOB-NpHMecell B MarHeTHTaxX MECTODOMIEHHIl @ pyAonposs-
nenuit YaTuaibeKoro perwowa.

[ToBbilleHHbIe COEPMAHHA THTaHa (COTHE HOMH MpOLEeHTa), & TakkKe
Hanauuue BaHaqua ¥ KoOanpTa (THCHAYHLIE, peXe COTHe AOAX NPOUEHTA)
XapakTepHH /19 reMaTHTa PYAONpOsB/JeHHH CpelHerepIHHCKOTO KOMMJIeKca,

a cepebpa ¥ MejH (ThICAYHBIE H COTHE [JONH NPOLEHTA)— AASA MO3JHerep-
IIHHCKOTO.
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APCEHOITHPHTBI

PacnpoctpaHensl B GogblunHcTBe pyaHeix (popmanuil. Ho nanGonsmue
KOHUEHTpAlUK HX OTMEYaloTCsi B PyJAax MHOTOKOMIOHEHTHOTO MOJHGIeH-
BOJILDPAM-BHCMYT-MbIIULAKOBO-CBUHIIOBO-LIHHKOBOIO ~ DYIHOTO  ceMeiicTBa
CpelHerepuHHCKOr0 KOMIJIeKca M MBIIBSKOBO-30/10TO-CyPbMSHOIO CeMedcT-
BA HeONpeje eHHOro BO3pacra.

Ta6auma 26

BieMeHTHI-NPHMECH TEMATHTOB MecTOpOoxeHHH W pylonpossiaenufi Cesepo-
YaTKanbCKOH MOA30HBI

MecTopoaenne KOJ;-“B_O : : i

pyaONposBACHHE al;aos Ti c v Mu N Co Cu Ag
Hpucyiickoe 1 (0,001 — {0,010{0,050 0,005 0,005 |0,005 -
HUxnau-TuHTaKCKOE 8 (0,050 — |<0,001{0,050{ 0,010 0,010 |0,001 s
KommaHcaitckoe 2 10,010{0,010]0,005|0,010| 0,001 0,001 (0,050 —
Xynoi#norckoes 3 10,010 — — 10,100 — — 0,010 i
Kenunuakckoe 6 10,005]0,001 — Ca. | <0,001 o 0,050 | 0,005
3axTaHcalickoe 2 10,005 — — 10,050 — — 0,005| 0,005
HuxHekokeyiickoe 2 10,005f — = 10050 132 = 0,050 | 0,005
BepxHenxHauckoe 22 10,010f — |<0001j0,010( 0,005 | <0,001 [<0,010 1.
YuMraickoe 7 10,050]0,005]0,005 | 0,050 ~ — 0,010 —
Kapaketackoe 9 10,005 = — 10,010 <0,001 | 0,001 {0,010} 0,010
TalukeCKeHCKOE 4 0,010 — — 10,010 0,005 0,005 |0,010] 0,010

B apceHonupHTax M3 PasJHYHBIX PYNONPOSIBJEHHH YCTAHOBJIEHO 3HAYH-
TeNIbHOE KOJHUECTBO 3JeMeHTOB-npumeceii (taba. 27, 28, puc. 37).
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Puc. 36. Conepianne sneMentos - npHMeceli B reMaTHTax MeCTODOXICHHH H pyaonposs-
nAenuit HYarkanbckoro peruoHa.

Ko6anbT #H HHKeab OTMeueHbl B GOMBIIHHCTBE npo6 B THICAYHBIX
AOJIAX TPOLEHTA, 3a HCK/IOueHHeM apceHonHpHTa Bpuumyaast u Humnekok-
CYHCKOro, riae KoOaabT MPHCYTCTBYET B A€CSTHIX JOJISX MPOLEHTA.

Hl':! MPOYHX 3JIEMEHTOB XHMHUECKHMMH aHaJH3aMH B aPCEHOTTHPHUTAX
Jokypaxypeka ycranosaens suemyr (0,0372%), cypema (0,0185%) u ces
Jen (2,5 2/r); Vcrapacas — cenen u Teanyp (69 u 123 2/7), cepeGpo
(21,4 2/r), Kenunwaka — sonoro (12, ¢/1) u cepebpo (206 2/1).
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DneMeHThI-IPHMECH aPCEHONHPHTOB MecTopowaeHuit u pynonpossiennd CeBepo-YaTKaibCKOA MOA30HK

~TV&6 nmpa 27

iRl - T B R I T I A T
YasaTuHCKOE 2 0,080 0,050 0,005 | >0,005 0,050 0,005 | 0,010 0,100 0,500 0,010 —
Kennnuakckoe 1 0,001 0,005 — < 0,001 0,050 0,010 | 0,005 ~1 0,100 0,005 0,001
3axrancaiickoe 3 0,001 0,010 — - 0,050 | <0,001 | 0,050 0,050 0,050 0,010 0,005
Yerapacaiickoe (moau- 0,005

MeTanIHueCcKOe) 2 0,005 0,010 | <0,001 | <0,001 0,050 0,050 0,050 0,010 | <0,001 | 0,005
BpHuUMyIIHHCKOE 2 0,005 0,010 0,050 - 0,010 il 0,010 0,080 -— 0,005 —
Husxuekokcyiickoe 6 0,005 0,050 0,010 | <0,001 0,100 e 0,050 0,100 0,050 0,010 0,050
Mouozextoe 2 0,005 | 0,050 ol e 0,050 | 0,005| 0,005 | 0,050 | 0,100 | 0,005 | 0,050
Kokcy-Bamunckoe 2 0,050 0,001 0,005 — >0,050 - 0,050 ~1 ~1 0,050 -
Ikasikropekoe 1 0,050 0,050 0,005 0,005 0,050 — 0,005 ~1 ~1 0,010 —
TepekkaHckoe 2 0,050 0,100 — — 0,050 — 0,100 0,005 0,050 0,005 —_
KyukapaTnuckoe 1 0,050 0,050 0,005 - — 0,005 ( 0,050 | 0,100 | 0,100 | 0,005 —
BospowieHnoe 3 0,005 0,005 — - 0,005 — 0,010 0,050 0,100 0,005 0,005
Ky10chHHCKOE 2 0,005 0,010 — 0,001 0,050 -- 0,010 0,050 0,050 0,001 0,005
Bapkpakckoe 3 0,050 0,010 — <0,001 0,010 | <0,001 - 0,010 0,001 |<0,001 —
[y prxy pexckoe 8 0,005 0,010 | <0,001 | <0,001 - 0,001 | 0,010 0,005 0,050 0,001 |<0,001




Pacnpenenelue 3NeMeHTOB-TPHMECEd B PYANHBIX MHHEpanax MecTo

o D | = AR Ag Bl = L
ApceHo
UKy Ay peK- 0,00—0,086| 0,00—0,0005 He o6H.
cKoe Wi~ o 0,0372 (4) 0,00025 (2) (2
0,0060~—0,0076| 0,0058—0,0186
He o6H. 21,4 : : : ;
Vcrapacaiickoe |—. (;’) - & o 0,0069 (3) 0,0123 (3)
6—18 118—281
Keaunuakckoe 30) 6.5 (3) — — —
Iuppo
0,0 12,0 0,006 - 0,0007 | 0,0005—0,0021
Wpucyfickoe ) M = 0,00335 (2) 0,0013 (2)
10—-14 0,0029—0,0045| 0,0051—0,0073
Ycrapacatickoe b STNE = 0,0037 (2) 0,0062 (3)
Bnexknas
0,00 5584—7328
Jlaunuxana (3) 6556 .0 (3) — o =t
0,00 1140—2080
bBanauckoe ®) 1962 (3) — == =
L 0,00 12—-52
Iynecakickoe @ 20 = = i
Bynau
0,00 220—232 0,03
K 2 == _— =
eNMHYAKCKOe ) 562) W)
Hxem
BpuuMynanu- - 100—3000 0,06—0,1 42 A
cKoe 1550 (2) 0,08 (2)
Bucmy
18—540 5 0,0003—0,0015( 0,0320—0,1651
Ycrapacaiickoe T80 0,0867 (8) 0,0859 (8)
Moau6
B a = == - - -~
apKpaKcKoe 05T 6) %700
Mapka
0,00 92 415 0,000—0,0007 | 0,000—0,00016
JlauuHxana 0 m 0,0003 (6) 0,0005 (6)
192

poxaeHu# U pylonposiBrenuii Cesepo-UaTkanpcKoli moa3oHbl

Ta6auna 28

TI Co Ge Sb Cd Cu ABTOp
NHPHTHI
0,00—0,00007 f0,0114‘--{'.),0.‘2.‘5
0,000035 (2) T — | o0m@E| — — | A Kaxxapos
o= WAl AW ALt 3. A, Jlynuu-Bapkos-
T 0,2000 (11) Wi T = cKas
~— - ot - — — M. Maxkcynos
THHBI
0,036—0,05
= 0,04 (2) T == - — M. 1. ¥sansen
2L a L2rse 3 20 g LIE iy g 3. A. lynnu-bapros-
0,0900 (2) cKas
PyAa
) 0 Caens =2 i 3. A. lyuun-BapKos-
(1) i 0,37 (2) cKas
e 51 i = 7S i B. A. Haponnas
- — — = 00 — 3. A. Jlyuunu-Bapkos-
) ckas
KEepPHTHI
- — — — — — M. Makcynos
COHHTHBI
= . Ve Ty 3. A. lynnn-Bapkos-
T i cKas
THHBI
0,0002 0—0,0010 | _ _ e _ | 3 A nynun-Bapkos-
(1) 0,0005 (2) ckas
LEeHHTHI
= = = == = =3 B. A. Haponnas
3HTH
0,0011—0, 306 % _1.0,01-0,01 _ [0,00—0,06| 3. A. lynun-Bapkos-
0,140 (26) 0,01 (4) 0,0085 (7) ckad
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"B uesioM 3/JeMeHTHI-NPHMecH apCeHOMHPHTOB perHoHa H3yyeHbl elue
HEA0CTaTOYHO.
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Puc. 37. Cozep:xanue 31eMEHTOB-IIDHMECEH B 2DPCEHONHPHTAX MECTOPOMAEHHIT # pyO-
npoaBaeHuid YaTkaabCKOro peruoHa.

* &
*

Ha ocHoBanuu BbilIEH3/0KEHHOT0 MOXKHO clleq1aTh C/e/yIolUlHe BLIBO/KI:

1. B Yartkansckom pernone (Cesepo- u lOxknHo-UaTkansckasi moi3omHsl)
B 3H/JOreHHO-PYIHLIX ¢dopmauuax oOHAPYMKEHO 3HAUYHTeJbHOE KOJHYeCTBO
aviemenToB. OQHAKO CKOJbKO-HHGYAb HHTEPECHBble KOHUEHTpauuH obpasyer
OTHOCHTEeJIbHO OrpaHHYeHHRIH KPYr 2J1eMeHTOB: BHCMYT, CypPbMa, MEIILSAK, 30-
J0TO, hTop, MOAUGAEH, pedKHe MeTalJbl, CBMHell, IHHK, cepebpo, 1Kejeso,
Melb, KaJAMHH, PeHHH H AP.

CneuuduKy 3TOro peruoHa ompejie/sieT npexje Bcero (GTOp-perKoMe-
TalZbHasl TPyNna, cBf3aHHas ¢ KOMIJIEKCOM MOJOABIX IpaHUTOHAOB. Cnenu-
‘(DHUHB MOXKanyd ¥ cypbMa, mosaHGJeH, TOrJa Kak NpoyHe 3JeMeHThl, Jalo-
LHe NPOMBIIJIEHHBIE KOHUEHTPAHH (BHCMYT, MBIIIbSAK, 30J0TO, CBHHEL,
LUHHK, XeJje30), gBasioTcs 06IHMH Ans Bcero Hartkanmo-Kypamuuckoro pe-
rioHa. B unesoM 310 mosMMeTasbHAsg MeTaJJOreHHYeckas 00/1acTb C PelKo-
MeTaJLHOH crnelnH(pHKOH.

2. Ina peruona, B yactHoctd Aas Cesepo-UaTkaabcKoll MoA30HBI,
YyCTaHABJIMBAETCH «CKBO3HAs» reOXHMHYECKas crelHaJH3alHsl OCaJO4yHbIX,
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MarmMaTHuecKHX M SHAOTeHHHIX PYyAHBIX (opMamuii HAa Melb, CBHHel, MOJHO-
JeH, 30J10TO H AP.

Orueraneo mHabaojaeTcs reoXMMUYeCKasi ClelHaJu3alus OcalOyHHX B
nocTMarMaTHueckux oOpasoBaHHil MO BHCMYTY, 30JI0TY, CBHHIY, IHHKY, MO-
Jubaeny, cypbMe H MblbaKy. C reoXHMHUeCKOH criennasnsamueil marmaTi-
YeCKHX KOMIJICKCOB YBA3LIBAETCH Kesle30pyanas, ¢ropopas, TaHTal-HHOOHE-
Basi U Jpyrue pejKoMeTasbHble MHHepa/lH3alHH.

3. Ormeuaercs reoxmMuueckas crelM(uKa pPasHOBO3PACTHBIX PYAHBLIX
KOMILIEKCOB. .

O6uuii npoguab cpeHerepUHHCKOro KOMIVICKCa eJe30-MelHO-Baabg-
pPaMO-MEHILAKOBO- (CYPEMSHO) -30/10TO-TIOJHMeTaJJIHYECKHH. XapaKkTepHo I10-
BHIIIEHHOE COJepiKaHHe BaHAlHs H THTaHA B MarHeTurax. B cynsdumax,
ocobenno cdanepute, NPHCYTCTBYIOT KOGAALT, 0GbYHO npeobaanaonitii Hal
HuKesieM. [loBeilleHa poJib KaK 3JeMeHTa-MPHMecH MBILILSKA B IHPHTAX.

IToanHerepuuHCKUN KOMILIEKC (FPAHHTOM/IHBIN) HMEeT NMPeHMYLIECTBEH-
HO (TOP-pefKOMETANbHO-BUCMYTO-TIONUMeTalJIHueckuil npoduap. Xapakrep-
Hbl HHeGHIt, TaHTad, BOJAbGPAM, 0A0BO, HTTPHHA, peAkHe 3eMan (Bo QUCOpH-
Te), repmanuil, Taaani. KoGaastT MeHnee cBoiicTeeH cynsduiam.

Takum ofpasom, Henblfl psj 3/1eMEHTOB FBJISETCS NMOKA3ATENeM ClemH-
¢uKH PyIHOTO KOMIJIEKca, ONpejenseMoil B 3HaUUTeNLHOH CTeneHH cheiHa-
JAU3AIHEN COOTBETCTBYIOIEr0 MarmMaTHYecKOro KOMIVIeKCa, W 4acTo PaBHO-
TeMmneparypabie (GOPMALHN PA3HBIX PYAHLIX KOMILICKCOB HMEIOT Pas/IMuHbIH
reoXHMHYECKHH cOCTaB.
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