


3a nmpouwefliHe AECATHIETHA PCTHOH HEOZHOKPAaTHO BHI3HBAJ K cebe
HHTEepeC B CBSI3H C HOBHIMH OTKPHITHSMH H NafeHHEe ero H3-3a Heonpablas-
WHxcA Hagex . JIpHUYHHA TOMY — CJIOXKHOCTb I'e0JIOTHYECKHX YCJOBHi Perso-
Ha (cTpaTHrpadus, TEKTOHHKA, MarMaTH3M, METaJJIOTeHHs), O6HIHe MEJKHX
HenpoMblllJIeHHHX 06bekToB. TaKkoe OTHOLIEHHe NPHBEJO B KOHEUHOM HTOre
K TOMY, 4TO PerHOH OKa3aJic ¢J1abo H3yYyeHHHM, HeCMOTPsl Ha CPaBHHTEJbHO
6osbiuHe 06BEMH NPOBeNEHHHIX 34ech pa6oT. OGBEKTH OUEHHBAJHCh JHIIDb
CE30HHHMH NAapTHAMH, He XBaTaJo BpeMeHH Ha 0600lllesHe H O6AyMEIBaHHE
Pe3yJIbTaTOB TEKylero GypeHHs, TOPHLIX paboT, He BHINOJIHAJCS NPHHIHI He-
OpepLIBHOCTH H B3aHMOCBs3H B NOJYYeHHH W aHaJH3e MaTepHasoB. B Takux
YCJIOBHSX OTHAENbHBlE «GYPOBbIE YKOJB» He MOIJIH CAYXHTb HafeXHOH OCHoO-
BOH /15 NpaBHJIbHOM OLeHKH 06bekToB. TaM XKe, rie paboTalH cTallHOHap-
Hue naprun (Llatupkoas, Kapao6a, lllaarus u Ap.), noayueH KOHKpPETHHIH
HOJIOXKHTEJNbHHH pe3yabTaT He TOJBKO IO IMIaBHHM 00beKTaM, HO 0Kasajcs
OCHOBATeJbHO H3YYEHHBIM H MpHJeralmollHii pafoH, TIje BHSBJISIHCH HOBBHIE
OPOMHIJIEHHEe MecTOPOXKAeHHA (paiioH KeHamnkraca, ConHeuHoe H AP.).

B 3THX yCJ0BHSIX BHOBb IIOBLICHTb HHTEPEC K perHOHy 6e3 HOBHIX OTKpPH-
THM, ecTecTBeHHO, 0Ka3aJIoCh JeJIOM TPYAHHIM; NOTPe6GOBaJHCh HOBHIE Hayy-
HHe HCCeJOBaHHA M HOBHe HAeH (nyOaukauud MoHorpadui 1972—
1973 rr.).

B pesysibTaTe COBMECTHBIMH YCHJIHAMH TeOJIOTHYeCKHX KOJJEKTHBOB
Hay4HO-HCCJIel0BaTeNbCKUX H NIPOM3BOACTBEHHHIX opraHusauuit Kasaxcrana
B 1973—1978 rr. 66171 OCyllecTBJAEH IIHPOKUH KOMIIEKC paboT, BKIIOYAIOIHA
Kak 0o000lleHHe HAKOIJIEHHOr0O MaTepHaja HpeAHAyLIHX AeCATHAETHH, TaK H
HOBHIe HCCJI€JOBaHHS NPAKTHYECKH IO BCEMY IHKJY [€0JOTHIeCKOro nmpogu-
Jisl, HAYHHas OT reoMop(dOJIOTHH H KOHYAs IVyGHHHOH reoPHu3HKOMA.

B o6JiacTH NOJMe3HBIX HCKONAeMBIX CTOsJa 3ajaya c6opa H 0006IueHHSA
MaTepHaNoB NOHCKOBO-Da3BeJOUYHBIX paboT, reOXHMHUYECKHX CBEMOK, KPHUTH-
YeCKOro aHaJH3a Pe3y/bTaTOB Pa3BeJKH OCHOBHHIX 06beKTOB. [lecsiTKu moJe-
BHX OTPsilOB B TeueHHe 1973—1978 rr. npou3BoaN/IH pEBH3HIO PYAONPOSBIE-
HHHA, TOYSeK MHHePaJH3alHH, H3y4aJlH FeOXHMHUYECKHE H MHHEpaJIOTHUECKHE
0cO6EeHHOCTH Py, B3aHMOOTHOWIEHHS OpPYAEHEHHS ¢ BMEIUAIIMHMH MOPOAA-
MH H CTPyKTypaMH. B HTOre foJ:KeH GBI HAKOMHUTHCS MOMOJHHTEJNbHHH Ma-
TepHall 1/ ONpelesieHHA BO3pacTa OpyAeHeHHs, ero (GOPMauUHOHHOA NpH-
HaJJIeXXHOCTH, a TaKXe NepCIeKTHBHOCTH.

B HacTosimeit MoHorpadHH npuBeleHH (paKTHUEeCKHE NaHHBEIE IO IOJe3-
HEIM HCKONlaeMhIM PErHoHa, AONOJHeHHble HOBHIMH MaTepHajJaMH, He BoOLIe]-
muMH B XX u XL toma «I'eonmornn CCCP», Onucauuio npeaiectsyeT He6oJb-
Hlasg rJaaBa o pachpefieJleHHI0 OpYyAeHeHHs Ha TEPPUTOPHH, KOTOpas Io-
CTPOEHa 10 BHJAM I10JIe3HHX HCKONaeMulXx (AJs yA0o6CTBa NMOJNb30BAHHUSA H IO
TPaAgHLHKH), a TaKxKe 10 GopMaUHIM.

IlpHBefeHa XapaKTEepHUCTHKAa KeJNe30PYIHHIX, Kejle30-MapraHUeBHIX,
XPOMHTOBBIX, BaHaJHeBBIX, KOOa/bT-HHKeJNEBBIX, MeIHOPYJAHBIX, CBHHIIOBO-
LHHKOBLIX, PTYTHBIX, 30JI0TOPYAHBIX, PeAKOMETAJbHbBIX, OJIOBHHHIX, BHCMY-
TOBBHIX M APyrux ¢opmauuii. Yxe 3TOT NepeyeHb FOBOPHT O GOJIBIIOM Pa3HO-
obpa3uy pyIHbIX MeCTOpPOXAeHWH mnosca. B kaxao# u3 ¢opmauuit 6onee
MOAPO6HO OXapaKTepH30BaHBl HauboJiee THIHUUYHBIE MpPeACTABHTENH, TakHe,
kKak Mectopoxnaenuss Ilartwipkoas, [Hanrus, Kapaob6a, Bypyarac, I'sapaesi-
ckoe u Aracyiickoe. [Ipn onMcaHHH. UCTONB30BAHB JaHHbBIE aBTOPOB H IIpe-
AbAYIHX HccaefoBaTesel, HaMHINN KOTOPHIX yXKe YNOMHHAaMHChb B TOMax
usfanus «leomorus CCCP» n IpYrux M 3Jech He npusefeHsl. M3-3a orpanu-
4YeHHOro ob6beMa ONyLIEHB TaKXKe HCTOPHA HCCJedoBaHHS 0OBbEKTOB, Pa3BH-
THe B3IJISIIOB HAa UX CTPOEHHEe, reHe3uc H T. 1. Kpome Toro, no Toit e NpHYH-
He He TIPUBOJHUTCH ONKCAHHE BCeX PYILHBIX NPOSBJEHHH, KOJHYECTBO KOTOPHIX
yXe ceHuac npesniutaer 2200,

OO6uise npobieMH MeTaJJOreHHH GYAYT OCBelleHH B OTAeJbHOH KHHTE.



F'nmaBba I

PANOHHUPOBAHHE U PYAHBIE ®OPMAILLHH

Uy-HUaufickufi pyaHbfl NOAC OTYETIHBO NMPOCJEKHBACTCS B BHAe JHHeA-
HOM CHCTEMBI B Ie0JIOTHYECKHX CTPYKTypax OT 1e€pPeKTHHCKOrQ aHTHKJIHHOPHSA
(Aracyiickuil paiioH) Ha ceBepo-3anafie g0 npearopuit Ceseproro Taub-Ila-
Hfl Ha IOT0-BOCTOKE Ha nporaxeHuH 6ojee 700 kM. OTAenbHEIE CTPYKTYPHHE
2JIeMeHTH B BHIe Pas3joMoB ¢parMeHTaMH HabJI0Lal0TCs ellle ZaJjblle Ha
NpOAOJXKEHHH B 00e CTOPOHH 3a HpefenamH 5THX rpanun. [IupuHa mosica
BMecTe ¢ GOPTOBHIMH YacTIMH H3MeHsercs oT 150—200 kM Ha ceBepo-3ama-
Je u B ueHTpe U Ao 110 kM Ha roro-Boctoke. OO6llas mjolaAb AOCTHraeT
110 teic. kM2 JKanaup-HaliMmaHckas 30Ha pa3jiioMOB, 3aHMMasi CTepPKHEBYIO
YacTb, BCe Ke HECKOJbKO CMellleHa K I0ro-3anagHomy Kpuuy. Takum obpa-
30M, HOSC 3aHHMaeT cpeljHee NOJOXKeHHe B pecny6JiHKe, nepexons us LleHrT-
paabHoro Kasaxcrana B IOxHRI,

TIpu obuieM cJI0OHCTO-MeNKOGJOKOBOM CTPOEHHH 3eMHOII KOpHl CeBepo-
BOCTOYHOE KPBLJIO NOsica NpeACTaBJeHO ABYMsS KPYNHBIMH IJIACTHHAMH, pas-
JeJIeHHBIMH MPOJAOJBHBIMH pasioMaMH. IOro-sanagHoe Kphino, Capricy-KeH-
JIBIKTAaCCKOE, pacu/JieHeHo HolepeyHbM MOIOHKYMCKHM Nporn6oM Ha JBe 4a-
ctdH. CeBepO-BOCTOUHAS M IOro-3amajHasi TPaHHUE! [OSICA YCJIOBHO NPUHATH
cooTBeTcTBeHHO 1o Atacy-Banxamckoit u Uy-®ypMaHoBcKofi cHeTeMaM Mpo-
LOJbHBIX Pa3JjioMOB (puc. 1).

OCHOBHBIE MPHUHUHUINIBI PAROHHPOBAHHSA

B ycsa0BHSX NOTHUHKJIHYHOCTH METAJIJIOTERHH, OGUJINS H pa3qHuHs pYA-
HBIX opMaluHil, YacTO COBMEUIeHHHX NPOCTPAHCTBEHHO, B KaueCTBe OCHOBH
METaJJ0reHHYeCKOTO PaHOHHPOBAHHA HOJIKHO CJOYXKHTb Takoe 6ojiee oblee
pafioHUpPOBaHHeE, KaK Ie0JOro-TEKTOHHUECKOE.

FeogusuueckHe DaHHBIE TNOKa3aJH, YTO BCIOAY CTPOEHHE 3eMHOH KOPH
MHorocJsofiHoe. [Tof MaJOMOILUHBIMH TepUHHHAAMH HaXOAHTCS MHOTOKHJO-
METDPOBbIl KaJeJOHCKHH CTPYKTYPHBIH 3Tax, 3ajeralollnii Ha GalKaJlbCKOM,
a ellle HHXKe HeCOIJIaCHO pacnoJiokeH MeTaMop(H30BaHHLIA AoKeMOpuil. Me-
CTaMH MeXAY HHMH 3aJjeraer Ma¢uTOBbIH cJoM, M0 QU3HYECKHM CBOHCTBAM
6u3Kuil K ycJOBHOMY 6a3anbTy. AHalIH3 CTPYKTYP IO BEPTHKAJH C HCHOJb-
3oBaHHeM ray6uHHoro npodunuposanua (MOB, I'C3, MT3, rpaBu- U MarHu-
TOMETPHA) NoKasaJ, 4To psj OJIOKOB-NJIACTHH HAaXOAHMTCA B aJJOXTOHHOM
3aJieraHHH ¥ CTPOeHHe pa3pe3a Ha rayOHHY 0Ka3ajoch He NPOCTO CJAOHCTO-
6/I0KOBBIM, a Jaxe YellyHYaTo-CJOHCTO-OJIOKOBBIM, NPH KOTOPOM BepXHHe
CTPYKTYPBI OBLIH CMellleHbl OTHOCHTENbHO KOPDHEBHIX Ha paccrosiiue o 10—
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PHe. 1. O63opnag cxema Yy-Hamfickoro persona

1 — CHHKJHHOpHH#; 2 — CHHK/IHHODHHE 30HH CMATHS; 3 — rpaHHYHHeE 30HH Pas-
JIOMOB; 4 — pas/oMHl

12 kM. M3 sToro caeayer, 4To riyGHHHOE CTPOEHHE 3€MHOM KOPH MOXKHO OHl-
JI0 HCHOJIb30BaTh TOJBKO AJIs BHREJEHHS KPYIMHHIX NOAPa3Ae/eHHi.

BceTpeuHoe nepeMelieHne HaABHIOBHIX NJACTHH C CeBEPO-BOCTOKA H IOTO-
3anajna npoHcXoxHuso B cpexuue craaun cxkatua (Rf, O—S, Cg), 1. e. nocae
PaHHHX H CPefHHX 3MOX pPyRoobpasoBaHHA. I'yOHHHBIe NPOAYKTHBHLHIE Pa3-
JIOMH OKa3aJHChb 3aJIeYeHHHMH MarMaTHTaMH, oCOGeHHO B y3Jjax mepecede-
HH#, rle KOHCOJHAUPOBANHCh KPYNHHE MHorogasHble MacCHBH HJH HX Lle-
JHe OCTPOBHHE TPYNNE], POH U ByJKaHHYeCKHe LEHTPH. BoJblmIHHCTBO Das-
JIOMOB MIpajlo JeCTPYKTHBHYIO PoJib H JIKIUb I1yOOKHE IOJBHXKHBIE CHCTEMH
THna )Xanaunp-HafiMasckoll u ee CapBTYMCKOH BETBH NOPOXKAAJH JIHHEAHHE
CTPYKTYPHO-MeTa/NJIOFeHHYECKHE 30HHL.
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Taxum o06pa3oM, paROHHPOBaHHE Ha OCHOBaHHH OOHAaXXEHHBIX KOHKper-
HHIX TeoJIOro-MeTaJJIOHOCHHX obJacTell OKa3hiBaeTcsi HaHOosee peaJsibHHIM,
XOT$l OHO H OTpa)KaeT NEPBHUHYIO apXHTEKTypy Nosica JHiUb ¢pparMeHTapHO.
Bosee o6beKTHBHHE CBeJleHHA HMeIOTCS O cTpaTHrpadHyeCKOM IOJIOXKEHHH,
BpeMeHH o6pa3oBaHHA OpYyleHeHHs, GOpMalHOHHOA NPHHAIJIEXHOCTH, CO-
cTaBe pyA.

CaenoBaTesnbHO, MOXKHO CPOPMYJHPOBATH TaKHe OCHOBHHE NMPHHIHNH
MeTaJJIoreHHYeCKOro paROHHPOBAHHS:

— HaJIHYHe KOHKPETHHIX TIeOJIOTHYeCKHX CTPYKTYp KpPyNHOro nmnJjaaHa
(KpHAbA HJIH 60pPTOBHE YaCTH, OCeBas 30HA NeOTEKTOHOTEHA, CTPYKTYPHHE
pas3JjioMHBle 30HH) H 6oJsee MeJKOro (aHTHKJIHHOPHH H CHHKJIHHODHH, PYyAO-
HOCHBle MaCCHBH H HX TPYNNH, BYJKaHO-TEKTOHHYECKHE CTPYKTYPH H T. A.);

_ -—— HaJIH4He CTPYKTYPHO-BellleCTBEHHHX TIe0JIOTHUeCKHX 06pa3oBaHHi,
chOpMHPOBABIUHXCA B ONpelie/leHHHEe CTafHH TeO0JIOro-TeKTOHHYECKHX LHK-
J0B (KaJeAOHHIH! paHHHE, CPeAHHE, NIO3JHHE H T. A.);

— ¢aKTHYeCKOe pa3MellleHHe B NPOCTPAHCTBE KOHKPETHHX MECTOPOXK-
JdeHHf H PYAONPOABJEHHA, FeOXHMHYECKHX OPEOJIOB;

— BpeMsi 006pa3oBaHHsl OpPyHAeHeHHs (AOKeMOpHA, KajieJOHCKOe — paH-
HAs, CpeJHsAs, NO3HAs 3MOXH, TaKXe AJIT FepPHHHCKOrO, KHMMEDHHCKOTO H
aJIbIHACKOTO HHKJOB);

— COCTaB OpyAeHeHHs (rpynnel CcHAepOUJIBHOrO, XaJbKOPHJILHOTO H
JHTOPHIBHOTO) ;

— ¢opManHoHHAA NpHHaJJeXHocTh (rpynnbl ¢opmanu#t — Marmaro-
reHHHX, KOHTaKTOBO-M€TacOMaTHYeCKHX, THIAPOTepMaJjibHO-MeTacoOMaTHye-
CKHX, BYJIKaHOTeHHO-0CaA0YHBIX, OCaJ0YHBIX, METAMOP(OreHHEX KOP BHIBET-
PHBAaHHA H T. A.);

~— MHHepaJbHHIi cocTaB, (OPMH PYAHHX Tea (cyabdHAHBIE, OKHCHBIE,
Kap6oHaTHble, CHAHKATHHE H T. A.; JHH3H, XHJH, HITOKBEDKH, IJI4CTH, 3a-
JIEXKH),

Or1crofla ciaelyeT TakOi CONMOJYHHEHHHH PAJ 3J€MEHTOB MeETaJJOreHH-
YeCKOro paliOHHPOBaHHA: METANJOreHHYeCcKHH (pyAHBIH) Nosc—-MeTajnore-
HHYecKas 30Ha—PYJHbLIH palHOH—-PYAHHIl y3eJ—-pyAHOe NoJe—-pyAHOe Mec-
TOPOXKAeHHe—pPyHAasl 30Ha—»PYyAHHH YIaCTOK—-DYZHOE TeJIO.

OraenbHHe 3BeHb B 3TON CHCTeMe MOryT Bhimagath. [losic M 30Ha —
3TO BHITAHYTbHle CHCTEMH, TOTAa KaK paHOHH, Y3JH, N0JfA, YYaCTKH HMEIOT
6osiee H3OMeTPHYHblE H YAaCTO HeNpaBHJbHBle ouepTaHHA. YTOOH COXpaHHTh
YKODeHHBIlleeCs Ha3BaHHe «pyAHas 30HA» B Ipeflelax MeCTOPOXKJAEHHS HJIH
pyaHoro nmoss, 6ojlee KpynHbie, perHoHaJbHEIE CHCTEMEBI TAKOTO Ke XapakTe-
pa, orauyalolllHecs GoJbIIHM pa3HooGpasHeM OpYAeHeHHs, CIAeAyeT HMeHO-
BaTb, KaK 3TO yXe NPHHATO, MeTaJlJIOTeHHIeCKHMH 30HaMH.

OtanyHe pyAHOro ysna OT PyAHOro paHOHa 3akJIOYaeTcsl B MeHbLIHX
pasMepax, KOHIEHTpPallHH OpyJeHeHHs B Npelesax OAHOM KakKoii-1160 reoso-
rMYecKOH CTPYKTYpPH!, 6JH30CTH COCTaBa PYAHEIX dopMauui.

ITomo6Hoe paHKHpPOBaHHe yXe ObLIO HCNOJbL30BAHO NPH METaJJIOTEHH-
4eCKHX NOCTPOEHHAX KaK B paboTax no KasaxcraHy, Tak H No APyrHM paiio-
HaM Coberckoro Colo3a.

BbIAEJIEHHE PYAHbIX PAHOHOB, Y3J10B

CooKHOCTb paHOHHPOBaHHA, BHIAEJNEHHS TpPaHUI[ 3aKJIIOYaeTCs B TOM,
UTO JIHHEeftHast MHOTOCJIONHAs H TIOJH30HaJbHAs CTPYKTYpa CeBepo-3anafHo-
ro NPOCTHPaHHUS B repPUHHCKHH NepHOJ MOJABEpPraach AECTPYKUHUH H arpeccHB-
HOMY HaJsioxeHHI0 (0cOGeHHO MarmMaTHTaMH) TepUMHCKHMH HOBooGpa3oBa-
HHSIMH, PacIpOCTPAaHABUIHMHCS KaK BJOOJb CTEPXKHEBOTO CEBepo-3aNagHOoro
HanpapJieHH$, TaK H C ceBep0-BOCTOKA, CO CTOPOHHI BajxalICcKOro reoTekTo-
HoreHa. M ecnn HOBoOOpasoBaHHble CTPYKTYPH CeAHMEHTHOrO 3aNOJIHEHHS,
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B YacTHOCTH (aMeH-HHXKHeKapGOHOBble CHHKJIHHAJH, HaKlaAbBalHCh CBep-
Xy, HapauluBas CTPYKTYPHBIH 3TaX, H HX MOXHO JIETKO OKOHTYPHTb, TO TO-
Pas3zio cjoxHee OTAEJHTb BTOPTLIHECS CpelHe-BepXHEKaMeHHOYTroJbHbE BYJI-
KaHHTH OT GJH3KHX IIO COCTaBY cpelHe-BepXHeIEeBOHCKHX. Bce ele He siceH
BOIIPOC H O BO3pAaCTe psifia 'PaHHTHBIX MaccHBOB. MIMeHHO ¢ ceBepo-BOCTOKA
H I0ro-BOCTOKa (OTKyJa NpOHHKaeT repuuHcKuéi HMumiickuii ByJKaHHUECKHM
Nosic) HMeeT MeCTO MarMaTHYyecKoe NpopacTaHHe W 3Jech OCOOEHHO 3aTPYA-
HHTEJNbHO onpelequTh rpanuuny Uy-Hamiickoro mosica, KoTopyro HNPHXOAHTCH
TIPOBOAHTH MO IIHPOTHHIM cTpyKTypaM CesepHoro TsaHb-lllans. Heuerko oHa
BHIPA)Ka€TCS H B METAJ/JIOTEHHYECKOM OTHOLIEHHH, IOCKOJbKY NPOHCXOAHT
TeJleCKONIUPOBaHHe opyAeHeHHsA. OT/HYHA 06GHApYXKHBAIOTCS JIHLIb BAANH OT
rpanul, rae Uy-Uaufickie cTPYKTYPH M MeTaJJOreHHYeCKHe 30HH OTYETJIH-
BO OPHEHTHpPOBaHH B CeBepo-3allajlHOM HalpaBJeHHH, a Baaxauickue —
pasHoHanpaB/eHHHe (xaotHueckde). IOro-zanajHas rpaHHHA NepeKpHTa
MOLIHBIM YeXJIOM Me3030H-KaiHO30HCKHX OTJIOXEeHHH.

CeBepo-BOCTOUYHOI IpaHHlleli pyAHOro Nosica ycJOBHO NPHHHMaeTcsl 30-
Ha kpynHoro Aracy-BaJjxauickoro pasjoma, BOCTOUHee KOTOpPOH pacnoJjara-
IoTCs YcneHCKui pyAHBIA mosic H banxauickas MeTaJJoreHHyeckass NPOBHH-
uus. lOro-sanaanas rpaHuna TakXke NOKAa yCJOBHO NpOBoAuTcA BAoAb Yyi-
cKo-PypMaHOBCKOH 30HH pa3sioMOB. B oceBofi yacTH pacnojaraercs orpa-
HHYeHHAasl CHCTeMaMH KPYNHBIX pa3noMoB JKaaaup-HafiMaHcKasi CHHKJAHHOP-
Has cTpyKTypa H ee CaprTyMckasa BeTBb. CeBepO-BOCTOUHOE KPHIJIO I'eOTekK-
TOHOTeHA LPUMEPHO IocepeliHHe JNeJMTCS ellle OLHOM NPOJOJbHOR CHCTEMOH
passnomoB — Illanrus-Kapao6a-3anagno-Banxamckoii. Heuto noxoxee Ha-
MeuaeTcs H JAJs IOrO-BOCTOYHOrO Kphl1a, IAe TaKas NpPOAOJbHAasi CHCTe-
Ma pasjioMoB IipelAcTaBjeHa Uyiicko-Kapakoabcko-Kepbynakckoii. Broas
9THX CHCTEM NDOHCXOAMJH cOJHKEHHe H HaJBHTaHHE IUIHT C CeBepo-BOC-
TOKa H loro-sanaja K OCeBOH 30He, a IMO3JlHee — CABHTOBHle IlepeMe-
LIEHHA.

HekoTopble H3 3THX cHCTeM IO HampaBJIEHHIO K IOr0-BOCTOKY NePeXOAH-
JH HJH COYJEeHSJHCh C CyOLIHPOTHBIMH, OUepPYHBas JHH3000pa3Hble GJOKH,
opHeHTHpoBaHHBIe Koco K JKanaup-Hafimanckoit cucreMe. OkoHTypHBaOLIHe
pasyioMbl — 3TO IVIaBHEIM 00pa3oM MO3AHHE AEeCTPYKTHBHHE CHCTEMH H, cle-
JOoBaTe/IbHO, HCTHHHBIE IPaHHIH nosica 6yAyT Heckosabko HHbIMH. IToarBep-
KAaeT YCTAHOBJEHHBE HaMH IPaHHUEl H TO OOGCTOSITENbCTBO, YTO BHYT-
PeHHsil CTPYKTYpa CJIOXeHa TIeOJIOTHYeCKHMH (OpMAaLHsSIMH paHHeH, cpel-
Hedl H TO3AHeH cTaAufl KaJeJOHHJ, TOrAA KAaK 3a IpeJejaMH MH HMeeM
aunbo repuuMHuAH (Ha BOCTOKe), JHOO GafiKaJHIAB H KajeJOHHAH (Ha 3a-
nage).

Ha ceBepo-zanage Uy-Haufickufi nosic compsiraeTcss €O CTPYKTypaMu
¥YcneHckoro pyaHoro nosica (Artacyfickuil pafioH), a Ha 10re — €O CTPYKTypa-
MH H MeTaJlJloTeHHYeCcKHMH 30Hamu Hauiickoro ByJKaHHYECKOro mosica H 3a-
HJIHHcKoro AJsaray.

Cuiepyert ellle yHOMSIHYTh KPYIHHE CHCTEMH IONEPEYHLIX CEBEPO-BOCTOY-
HbIX pasjoMoB — Kockapuuckyio, Kruisnatysckylo u DBekrtayaTHHCKylo, a
TaKe CONPAXEHHYIO CyGmHpOTHYI0 [lyBaHmHcopckylo, Kuasniran-Keiau-
KEMHPCKYIO H Ha 0ro-BOCTOKe — riy6uHHHA Kyparatw-Kyungyackuii pasaom
BAOJb ceBepo-3anafHbix rpaHul Kenankraca, Kyhaysa. Oco6eHHO pa3sBHTH
onepsailye CyGIIHPOTHHE CHCTEMEL,

OTHMH KPYNHRIMH Das3jioMaMH TEPPHTOPHs Obla pacujeHeHa Ha DA
BBITSSHYTHIX NPAMOYTOJBHBIX H JHH3000pa3HbIX GJIOKOB, NPHMEIKAIOLIHUX K
JKananp-HaliMaHCKOMY CHHK/IHHODHIO. XOTS PasfioMbl U GbIIH «LOJTOXUBY-
UIHMH», HX OCHOBHasl POJib Bce e Oblla JeCTPYKTHBHOH, n60 OHH HapylIajH
H CMellajid ye «TOTOBble» reoJIorHYecKHe CTPYKTYPH (aHTHK/JIHHAJH, CHH-
KJIHHANHK, BYJKaHHYeCKHE COODYKEHHs, UHTPY3HBHbie MacCHBHI) KaJelOHHA
H TepUHHM], HECMOTPS Ha TO, YTO OHH H CONPOBOXKAAJHCh NPHPA3JTOMHBIMH

10
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Puc. 2. Yy-Haniicknii pyansiii nosc. CxeMa pa3mellleHHsi MeTaanoreHMYecKnx 30H, pafionos H PYAHBIX y3JaoB

OcHosiisie pyauble yanu: 1 — Kyycknit, 2 — lUlanruunckuii, 3 — Mujikaiinapcknii, 4 — KapaoGuuckuit, 5 — ITcranckuit, 6 — ['Bapgeficknii, 7 — Aatuucaiickuit, 8 — Bynatrayckni, 9 — Bocrounni
Kan6eknit, 10 — Capbunaranckuii, 11 — Temupexnit, 12 — Maisikoaneknit, 13 — Takbipusiit, 14 — Anpacaitcknft, 15 — Bypyaracckuii, 16 — Kynanckuit, 17 — Capu6ynakckui, 18 — Xanrayckni,
19 — Npyxubiii, 20 — LlaTeipkoabckiii, 21 — Thimaalickui, 22 — Kasvryaykckuit, 23 — ARBIpCKHil.












































































































































































































































































































Q6pasoBaHHe KokTacckofi ByJKaHHYeCKOH CTPYKTYPHl 3aBEPHUIHJIOCH HHTEH-
CHBHOH THAPOTEPMAJIbHOH AEATEJNbHOCTBbIO, B P€3yJbTaTe KOTOPOH BO3HHMKJIH
[IHPOKHE OPeoJibl THAPOTEPMAJIbHEIX H3MEHEHHH H 30HBI PTYTHO MHHEpaJH-
3alHu.

JopyaHas rHEpoTepManbHas HAesiTelbHOCTh NPOSBHJIAch UIMPOKHM pas-
BHTHEM aJIbOGHTH3ALAU H CEPHIUTH3ALKH, a K KOHIlY H OKBapLeBaHHA. B LeHT-
paJIbHOH YacTH CTPYKTYPHl KBapLUHTH Pa3BHJHCh 1O TydaM KBapueBblX MOP-
¢upoB. Tesa KBapuUHTOB, 3aJjerasi NOJYKOJbLOM BOKPYT HFTHHMODHTOB KBap-
1eBRIX NOp$HPOB, HMeIOT MOIIHOCTL 50—80 M, cy6coraacHbl ¢ BMellaloWHuMH
nopoZaMu (majeHus moj yraaMu 15—25° K ueHTpy CTPYKTYpH). B menrpe
Tea BRIAEJASIOTCA MOHOKBapLHTH, 00pasyiomiye JIHH3W MOLIHOCTBIO 5 M H
piuHok 1o 40 M. Bhlllle H HHXKe OHH CMEHSIIOTCSl KBapI-CEPHIHTOBHMH, a 3a-
TeM CEepHLUHT-KaOJHHHT-aJbGHTOBBIMH TOpoAaMH. B BOCTOUYHOH M ceBepHoOi
yacTax KoKTaccko#l CTpYKTyphl BTOPHYHBIE KBapIHTH 006pasyloT HeBHJIep-
KaHHYIO 110JIOCY LIHDHHOM OT HeCKOJIbKHX AeCATKOB fo 200 m.

OpylneHeHHe NPOSBHJIOCH TOJbKO B HHTEHCHBHO HM3MEHEHHHX NOPOJax.
KucsioTHOe BHINeMauyMBaHHe HOPYAHOTO 3Tala CMEHHJIOCh NpeobJajalolluM
BLIMOJIHEHHEM TPEIUUH U NycTOT, GOPMHUPOBAHHEM IIPOXKHJAKOB H BKpallJieH-
HuKOB, OTsarajuch ajnb6HT, CEPULHUT, KBApL, SNHAOT-I[OM3HT H PyAHHE MH-
Hepasbl (KHHOBapb, NHPUT, CY1bQUIAB MeAH, CBHHLIA, LHHKA H MHILIbAKA).
Tekcrypa pyR BKpanjeHHas H NPOKHJIKOBO-BKpanJeHHas. :

KHHOBapb BHINONHAJNA NMPOMEXKYTKH MeXAYy 3epHaMH HJH pa3BHBajach
MeracoMaTHyecKd. HacTo Hab/i0faeTcs BHI6OpOUHOE 3aMellieHHe KHHOBaphblo
CHJIBHO M3MEHeHHBIX OGJIOMKOB CTeK/Ja B OCHOBHOH Macce. [IpOXKHJIKH KHHO-
BapH OTMEYaIOTCH Pexe, MOUIHOCTb UX OT Jojelt MuaauMerpa ao 0,6 cm.
YacTo OHM NIPHYPOYEHHl K KBapIEBHM H KBapl-CEPHHHUTOBHIM IPOXKHIKAM.
B noctpyznnyio craguio o6pa3oBalich NPOXKHIKH KPYNHO3€PHUCTOTO KBapua.

PryTHas MuHepasnH3anus B npedenax pyZHOTrO NOJsi GHKCHPYeTCS B €ro
HEHTPaJbHOH H CeBepO-BOCTOYHOH YacTsX Ha NATH 060COGJEHHBIX yyacTKax
(Kokrac I, 11, III, IV u V). B BocTOuHOH H CeBepHOH uacTAX OpyAeHEHHE
CBI3aHO C NOJIOCOH BTOPHYHBIX KBapUHTOB. Buaumas MHHepasH3alHs pa3BH-
Ta [0 MOHOKBapUUTaM H IPONHJHTH3HPOBAHHEIM aHJE3HTOBHIM mnopdu-
pHTaM.

Pacnpegesnense pryTu B pyjax HepaBHoMepHoe. Ha doHe mpoTaKeHHBIX
30H ¢ GeHOH MHHepaJiH3anMel BHAEASIOTCS OTAeNbHBIE 06OrallleHHBIE THE3-
Ja M JIHH3BI, NPHYPOUYEHHble K MOHOKBApLMTaM U NepeceyeHHAM Pa3phIBHBIX
HapylleHH#. Pa3mepr oborallleHHBIX TeJl O6bIYHO He mpeBbimaioT 10—15 M
N0 MPOCTHPAHHIO NPH MOIIHOCTH 3—5 M. KpoMme pTyTH B pyAax H H3MEHeH-
HBEIX TOPOAAaX B eAMHHYHBIX NP06ax COREPKATCS B KOJHYECTBE A0 COTHIX AOJeH
NPOLEHTA MeJb, LHHK, CBHHEL, MbILIbSAK, MOJHOAEH.

B cBsi3y ¢ NMOBHIIIEHHO! NOPHCTOCTBIO FOPH3OHT CHJIBHO OKBapLIOBaHHBIX
Typos Ol HauGosee NPOHHL@EMBIM JJIsi PYAHBIX pPaCTBOPOB H IOCHYXKHJ
MeCTOM AJIS OTJIOKEHHsS PYyJA, a BhilleJexkalllHe NJIOTHblEe TY(®Bl H HTHUMOGPH-
THI HrpaJii poJib 3KpaHa.

B npenenax Koxracckoro pyaHoro noJiss Hau6oJiee H3y4eHO PYIAONPOSIB-
aenne Koxrac I, pacnosioxxeHHoe B NpefesaX OZHOHMMeHHO# ropu. OHO Ha-
XOAHTCSl CeBepHee LEHTPAJbHOH YacTH BYJKAHHYECKOH CTPYKTYDH, B 30HE
Pa3BHTHSI CYOLIMPOTHHIX (KOJIBIEBLIX) pas3pbiBOB. 3Xech HaOJIOLAeTcsl Bech
paspe3 BYJKaHHTOB, HaUHHasl OT NATHHUCTHIX TY)OJaB KBapUEBHX NMOPPHPOB
Ha ceBepe yuacTka Jo Oypbix Ty¢doarsomepaToB, HFHHMODHTOB, KBapleBhIX
TiopHHPOB Ha 1ore. B ceBepo-BOCTOYHO! YacTH PYAONPOSIBJEHHST HAGMIOAAIOT-
¢s1 BHIXOJBl 3KCTPY3HBHBIX KBapLeBbX NoppHpoB (pHC. 59).

HauGosee pa3BuTH cyGIIMPOTHEE PpasphBH, NafalliHe K IOTy IO
yraamu ot 30 no 90°, wamie ot 70 xo 80°. DTH HapylIeHHs CONPOBOXIAIOTCA
30HAMH JPO6JIeHHs] MOLIHOCTBIO 10 5 M M HHTEHCHBHOH THAPOTEPMAaJbHON
nepepabotkoit nopoA. OHH ABIATCA PYAOKOHTPONHDPYIOUIHMH CTPYKTYPaMH.
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Hapymennsa cy6MepHAHOHAALHOTO HampaBieHHs ABJAAIOTCA CaMbIMH MOJIO-
HAbIMH, cMellasi CyOLIHPOTHbIE Pa3phiBEl H PYAHBIE 30HHI.

PTyTHast MHHepaJn3aUHsl IPHYPOUEHA B OCHOBHOM K MOHOKBapIHTaM IQ
Tydam. BoiaensioTcss TpH pyAHble 30HH 06lle#i npotsiKeHHOCTbI0 400 M. ITep-
Basl, PacMoJIOXXeHHAas Ha 3anaje yyacTka, uMeeT NpoTsikeHHocTh 130 M, Moll-
BocTb 13 M H cpeliHee conepxanue prytH 0,06%; BTOpasi HaXOAUTCSA B LEHT-

]
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Puc. 59. Cxema reonoruyeckoro crpoeHus pyponposiBienus Koxrtac I u paspes no aunnu

1 — yeTBepTHUHbIE OTJIOXKEHHS; 2-—6 — cpelHe-BepXHeJeBOHCKHe 06pasoBaHus: 2 — cyGBya-

KaHHYeCKHe KBapleBhle TNOPGOHDH, 3 — JHNAapHTOBble HrHHMOPHTH, 4 — TydoarioMepartul

KBaplUeBHIX NOPHHPOB, 5 — JHTOKPHCTANIOKIACTHYUECKHe Ty(dH KBapueBHX nopdupos, 6 —

Ty}ONaBH KBapieBHX MOPQPHPOB; 7 — BTOPUUHBIE KBAPUHTH; 8 — pa3pHBHble HapYIIEHHS;
9 — 30HH ApoGsenHsi; [0 — 30HB DPTYTHOH MHHepaJH3alUMH

pe yuacTka, uMest AauHYy 60 M, CPeLHIOI0 MOLIHOCTh 5 M H CpelHee CoIepiKa-
uue 0,1%; Tperbsl 30Ha NMPOTATHBAETCS OT LIEHTPa O BOCTOYHOro ¢Jianra Ha
225 M npu cpeaHelt MoIIHOCTH 6 M U cpefaHeM cofepxauuu ptyTu 0,04%. Ha
ray6uHy MuHepaJH3anusa npocjaexena o 100 m.

B mpefenax 3THX 30H BBIAEAAOTCS OGOrallleHHble PyAHBIE THe3/a, KOH-
TpPoOJiHpyeMble CyOUIHPOTHBHIMH HAapYUIEHHSIMH H y4acTKaMH CONPSXKEHHs HX
¢ onepsioulumMH TpewnHaMu. Cozep:xanue prytd B HHUX 0,1%, B oTmeabHBIX
clydasax oTMeuaiorTca 6oJiee BHICOKHE COAEPIKAHHUS.

Takum obpasom, Ha pyaonposiBieHuu Kokrac I ycranaBauBaloTes mia-
ctoo6pa3Hble 30Hb! PTYTHOH MHHEpaNH3alHM, COBMeLIAIOUIHECS C FOPHU30H-
TOM THIApOTepMa/ibHO IlepepaboTaHHbBIX Ty(GOB, BHYTPH KOTOPHIX BHIAENSIOTCS
oborallleHHbIe pyJHble T’HE34a H30METPHYHOM H JIHH30BUAHOH! GOPMBI.

TexcTyphl pyn BKpalJsieHHble H NpPOXHJIKOBO-BKpamJjeHHble. PasMepn
BKpamJIeHHHKOB OT NblaeBHAHBIX A0 0,5 MM. CTpyKTypa pyA amioTpHOMOpO®-
HO3epHHCTAA.

Ku13blicoKCKOE pyLHOE IoJie HaXOAHTCS BOCToYHee cT. XaHray. OHo npu-
ypoueHo K couneHeHHIo JKanaup-Halimauckoit u )KeabTaycKkoit CTPYKTYpHO-
(OPMaLMOHHBIX 30H H KOHTPOJIMPYeTCS KPYNHHIMH paspeiBamu Kajaup-
Hailimancko# 30HBI pa3/ioMoB. B reosoruueckoM CTpoeHHH paiioHa y4acTBy-
I0T MeTaMop(uYecKHe H 0CaJO0uHO-BYyJKaHOreHHEle 0Gpa3oBaHHs [AONajieo-
3051, HHXKHeEro H cpefiHero naneosos (Myagaranues u ap., 1976).

PTyTHOe OpyZheHeHHe TArorteer K siiepHoH yacTH YosaKcKoi GpaxHCHH-
K7HHaJH, CJI0XKeHHOH Ty(oreHHO-ocafloYHBIMH NMOPOJAaMH XHBeTa (MeCYaHH-
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KH, aJIeBPONeCYaHUKH, KOHIJIOMepaThl, Ty(donecuaHlKH, TyQorpaBeyaHTh), fe-
peceyeHHOH PSAOM DPas3joMOB CeBepo-3allafiHOr0 ¥ CeBepO-BOCTOYHOTO Mpo-
cTHpaHui (puc. 60).

B npegenax pyaHOro mossi 4OBOJBHO LWIHPOKO PA3BHTH CYyOBYJKaHHYe-
CKHe HHTPY3UH aHAe3HTO-6a3a/bTOBLIX MOPQHPHTOB H KBapleBHX NOP(HUPOB.
ITepBble coaraloT BBHITSHYTBlE MEXIJIacTOBhle H MeXX(POpMalHOHHBIE Tesa

Ty e B (AR s 206 L@ 7

Puc. 60. CxemMa reosnornueckoro cTpoeHds Kbi3biICOKCKOro pPyAHOro noJs

1 — yeTBepTHUHHE OTJOMeHHs; 2—5 —cpelHeleBOHCKHe OOpa3oBaHHA: 2 — aHHe3H-

TOBHe, 6a3ajbToBble MOPOUPHTEL H HX TYdH, 3 — NECYAHHKH, KOHIVIOMEPATH, Tygo-

TIECYAHHKH M TydoarjoMmepaTsl, Cy6ByJKaHHUYeCKHe MHTPY3HH: 4 — aHNE3HTOBHX H Ga-

3a7bTOBHIX NOPGHPHTOB, 5 — KBapleBbIX NMOPYHPOB M IPaHUT-NOPOHPOB; 6 — pas3phiB-

HBle HapylleHHf; 7 — pTyTHHe pyznonpossJjenns (1 — KunoBaproe II, 2 — Besrimsiu-

Hoe, 3 — KBapuurtopas conka, 4 — Ku3nJcok, 5 — KunosapHoe- I, 6 — ITpomexyTou-
Hoe, 7 — IlopdnpuroBan conka, 8 — PasjomHoe)

#JH MacCHBB HeNpPaBHJAbHOH KOHQHUrypalHH, a cyOByJKaHHUECKHE Tela KHC-
Joro coctaBa 00pasyloT o6bIYHO HeboJblliHe MacCHBHl LITOKOOGPa3HOH HJIH
JafikoBOH (POPMEI, cJOXKeHHBIe (peJb3HTaMH, TPaHHT-NOPOHPAMH H KBaplle-
BbIMH TIOpHpaMH.

ITposiBiienHs pTyTHOH MHHepaJH3allHH CBSI3aHBl CO CKOJIOBHIMH TpeIlH-
HaMH. B JinHelHO-BHITAHYTHIX 30HaX BHIAEJNSIOTCS MHHepaJM30BaHHBIE 30HHI
ApobJIeHHs, THe3J0Bble, XHJbHBIE, JHH3000pa3Hble TeNa W HeNpaBHJbHOH
PopMmu 3anexH. [TposaBieHHs PTYTH HEBeJHKH IO pa3MepaM H NpelAcTaBJe-
HBl €IHHUYHBIMH PYAHBIMH TeJaMH HJIM TPyNNaMH Tel AJTHHOH B HECKOJDbKO
MeTpoB H MoluHocThio 0,5—1 M, pexxe 3—6 m. CofepxkaHHe PTYTH H3MEHseT-
C OT COTBIX A0 AeCATHX AOJell NPOLEeHTa, PeJKO AOCTHraeT NpPOUEHTa.

3aeck chOpMHpPOBAJHCh ABA THIIA PTYTHBIX MPOSIBJIEHHI — BTOPHYHO-
kBapuutoBblii (KunopapHoe I, II, KBapuuroras conka, Tan6acray II u gp.)
H KBapu-kapGoHaT-KuHOBapHHIH ([IpoMexyrouHoe, PasmomHoe, Kh3bICOK
H 1p.). MuHepanoo6pa3oBaHHe Ha 3THX NPOSIBJEHHSX OBIJIO MHOrOCTaaHi-
HBIM H NIPOHCXOAMJIO B JHHAMHYHBIX YCJOBHSIX, HA ¢OHe HEOJAHOKPATHOTO
NPOSIBJIEHHS] Pa3pbIBHOA TEKTOHHKH. IIpepHIBUCTHIH XapaKTep THAPOTEPMaJb-
HOro Ipoliecca NMOATBEDPIKAAETCH TeJeCKONHPOBAHHEeM MHHepasbHbIX (auui,
CTPYKTYPaMH 3aMelleHHs B pa3befaHHs PAHHHX MHHepaJioB Gosiee MO3XHHUMH.

PauHasa cragus rHApoTepMa/ibHOH AeATENbHOCTH (HKCHDPYeTCsl O6IHUM
OCBeTJIEHHEM MOPOJi, Pa3BHTHEM CepPHLUMTA, XJOPHTA, 3NHAOTA., 3aTeM HayH-
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HaJH 06pa3oBHIBATHCA KBaPIl H KAOJIHHHT. CEepPUIUT CHAayaja pa3sBHBAJCS TOJAb-
KO TI0 NOJIEBbIM IINATaM, 3aT€M NO XJOPHTH3HPOBAHHBIM H 3MHAOTH3HPOBAH-
HEIM LIBETHEIM MHHepaJjiaM. Kap6oHaThl nmpeAcTaBieHH KaJbHUTOM, 3aMellaB-
II¥M ToJIeBble IUMATHl H I[BeTHHIe MHHepaJibl. XJIOPHT K 3MUA0T 00pa30BHBa-
JIMCh TOJBLKO 1O LBETHHIM MHHepajaM H 3aMellajJHChb arperaToM KBapia,
KaoJIMHHTA, cephuuTa. KBapl npeAcTaBjeH HH3KOTEMIEpPaTyPHBIMH MeJKO-
3ePHBCTBIMH M XaJI[eJOHOBBIMH pasHocTsMH. [1o Mepe pasBHTHs THAPOTEP-
MaJbHOTO Ipollecca Bece GoJsiee Bo3pacTtaJga poJb XallefoHa, KOTOPHI 3aMe-
I1aJi Bce MHHepaJIkl, B TOM YHc/e NopdHpoBLe BhIAGJEHHs KBapua, o6pasys
KPHNTOKPHCTAJIHYECKYIO NOpoAy. KaoMHHHT pa3BHBaJICA MO INOJEBHIM LINa-
taM. [Iupur o6HYHO yCTaHABIUBAETCH B TOHKOAHCIEPCHOH dopMe.,

B pesyabTaTe pa3HOH HHTEHCHBHOCTH NepepaboTKH mnopox o6pa3oBa-
JIHChb BTOPHYHbIe KBAPLHTHl, CEPHUHTH3HPOBaHHbIE, OKBapIOBAHHHE H Kao-
JHHHU3HPOBaHHEIE TTOPOJHI.

BropnuHble KBapUUTH B BHAe HeOOJBLUIMX JIHH3 PachoJiaraloTcst Hemo-
CpPeACTBEHHO Ha KOHTaKTe KBapIeBHX NMOPGHPOB C BMeLIAIINMH NOPOJaMH
HJIM Ha HEKOTOPOM yZAaseHHH oT Hero. C yHajieHHeM OT KOHTAKTa KBAPLUHTHI
PE3KO IepexOAsT B KBapIl-KaOJHHHT-CEPHUUTOBLEIE NOPOAH], a NMOCHeJHHE —
NocTeneHHo B ¢J1ab0 U3MeHeHHble KBapieBule Nopdup. Takas 30HANIBHOCTh
o6ycJyioB/eHa IPOHUKHOBEHHEM THAPOTEPM IO 30He 3HIOKOHTaKTa KrI3na-
COKCKOTO MacCHBaA.

[Tocaeryromue cragun THAPOTEPMaNbHON JeATENbHOCTH CBSI3aHH C pas-
BHTHEM HapyLIeHHH IIHPOTHOTO, 3amaji-CeBepo-3aMajHOr0 HamnpasjeHuil w
onepAOUHNX UX TpelluH. [To 5THM HapyIIeHUsM Tesla PAaHHHX KBAapLUTOB CMe-
HleHb! Ha JecATKH MeTpos. lllnpoxce passuTHe npuobGpenn B3aUMHO nepece-
KAIoIIHecs NPOXKUJIKH KBapU-KapOOHAT-CEPHUHTOBOrO coctaBa. IlepBhiM BHI-
Iedjcs KBapl, 3ateM KapOOHATH W CEPHIHT, NoclefHell — KHHOBapb. OHa
BCTPEYAETCS TO B BHIE TOHKOJUCIEPCHOH BKPaNJIeHHOCTH, TO B BHJe NOPOIU-
KOBaThiX 06pa30BaHHil H NPUMAa30K Pa3MepPOM [0 HECKOJNbKHX HAeCsITKOB MMJI-
JuMetrpoB. OueHb PeKO NONaJalOTCs BhIeNeHUs] pa3MepoM J0 2 MM H B efiH-
HHYHBIX ciyyasax — Ao 10 mM. KuHOBapb Bcerfa TArotTeeT K KBapl-KapGoOHAT-
HBIM IIPOXKAHJKaM B 30HaX ApobJeHus. B mocTpyaHyw ctafuio o6pa3oBaluch.
NPOXKUJAKH 6e3pyAHOTO KBaplua.

Pynonpossnenne Kunosaproe I, pacnosiodkeHHOEe I0T0-BOCTOYHEE IOPHI
Kei3biicok, Hau6osiee KpyNHOE H XOPOILO H3yUeHHOE M3 NPOsBJEHHH BTOPHY-
HO-KBapuHTOBOro tTHna. OHO NPHYPOUYEHO K IOTO-BOCTOYHOMY 3SHAOKOHTAKTY
KuI3b1JIcOKCKOr0 CYOBYJIKAaHHYECKOTO MacCHBAa TPaHUT-NOPGHPOB, IPOPEIBaO-
mero T1yoreHHo-ocafouHbie 06pa3oBaHusa kuBeta (puc. 61). Buaeasrorcs
clIeAyIOlMe CUCTEMBl HapYIIeHHH: ceBepo-3anajHas, ceBepo-BOCTOUHAsA, cy0-
LIMPOTHAs U 3amaji-ceBepo-3anajHas.

PryTHas MHHepa/iH3anus OTMeYaeTcsl NMOYTH IO BCeMY MOJIO Pa3BHTHS
KBapUHTOB (OT MOHOKBAapUHTOB A0 KBapl-CEPULIUT-KAOJHHHTOBHIX KBapUU-
TOB), pacnpelieJieHHe ee KpaliHe HepaBHOMepHoe, BrijesieHO HecKoJlbKO yda-
CTKOB C NOBLIILIEHHBIMH COJEpPKAHHAMH PTYTH H OFZHO PYAHOe Teso. PyaHas
MHHepaJH3ailuR B 30HaX, JHH3aX H THe3JlaX YCTAHABJHBAeTCS B NPOXKHJIKO-
BOfi ¥ BKpamieHHO# ¢opmax. IIpocTpaHCTBEHHO OHa BCerga NpHUypoueHa K
KBapl-KapGOHATHBIM NPOXKHUJKAM H TPEllHHAM, BHMOJHSAS INOPH B MOpozJe.
KnHOBapb OGBIYHO BCTpeuyaeTcsl B BHJE TOHKOAMCHEPCHOH BKpamJieHHOCTH,
pexe B BHJIe MPHMAa30K M OUeHb PeAKo B (opMe CKOMJIEHHST KPHCTAJIHYECKOH
KHHOBapH. B cocTtaB pyx B HeGOJNBUIMX KOJHYECTBAX BXOJAAT ellle NMHPHUT, ra-
JIEHHT, chaJepHT, MAPKa3HT, JUMOHHUT, NCUJIOMeNaH, BaHAaJUHHUT, HEPYCCHT,
MaJlaxur.

Pasmepbl Han6oJlee KPYNHOrO PYAHOTO Tesa cocTaBiasoT 35X3 M, co-
IepxxaHue prytTdH — 0,1%. Pasamepnl o6orauleHHBIX GJOKOB He MPEBHIIAIOT
10 M, comepkaHHe PTYTH B HUX KogaebieTcs OT JeCATHX JOJed A0 LEJhX Npo-
LIEHTOB.
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PynonposiBnenue Hrays pacnonoxeHo B CeBePHON YacTH MOSca, B MexX-
aypeube Akrac — Kokrac. OHO yCTaHOBJIEHO B CeBepHOM Kpblde Muiikaiinap-
CKOM CHHKIHHANM, B npexenax Ilanrus-KapaoGuHcKol 30HB pasioMoB
(Fycmanos, Mynnaranues u Ap., 1977). YuacTok ciaoxeH JIHIIaPHTOBRIMH
HIHUMOPHTaMH H TypaMu XKHBETa, MONBEPrIIHMHUCS HHTEHCHBHOMY OKBaplle-
BaHHUIO,
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Puc. 61. Cxema reosoruyeckoro cTpoenust pyponpossienns Kunosaphoro I n paspes no au-
HHH ADB

1 — yeTBepTHUHBIE OTJOXKEHHS; 2 — NMECYaHWKH, TYQDONECUAHHWKH, TPABEJHTH, CJAAHUW XKH-

BETCKOro sipyca; d — aHle3HTO-6a3a/JbTOBHE H HHOPHTOBHE NOPGHPUTH MOC/TIeCpeaHeleBOH-

ckHe; 4 — KBapleBHe NophHpPH NOcaecpefHeIeBOHCKHe; § — NafKH OCHOBHOIO COCTaBa; 6 —
BTOPHYHBIE KBAapUMTHI C PTYTHOH MHHepaJH3auueil; 7 — pasphiBHEE HapyUIEHHS

PTyTHas MHHepaiusalus JOKaJH3yeTcss B KBapi-AUKKHTOBHIX MeETaco-
MAaTHTax BAOJb CYOIIMPOTHBIX 30H TPEIUIMHOBATOCTH TPOTAKEHHOCTHIO IO
800—1200 m u wupuHoit 100—300 M. KuHoBaps ¢HKCHpyeTcs B paccessHHOR
BKpaIJieHHOH QopMe, pexke OHAa KOHUEHTPUPYETCS B MEJKHX THe31006pa3HBIX
H JIHH3006pa3HbIX PYyAHEIX Tesqax. Coaep:kaHHe PTYTH OOBIYHO KosebJeTcs B.
npegenax ot n-0,01 go 0,1—0,29%. HanGonee Goratoe pyaHoe Tesno THe3AO-
o6pasHofi hopmhul (14X8 M) comepxur ot 0,01 10 4,6% pryTH.

Has pynonposBienns Mtays, Tak e Kak H JJsi JPYTHX NPOSIBJIEHHHA
5TOH opManuH, xapaKTepHBl cleAyoliie 0cCOOeHHOCTH: 1) NMPHYPOUEHHOCTD
OPYJAE€HEeHHs K yyacTKaM Pa3BHTHs BTOPHYHHIX KBapLUTOB IO KHCJLIM BYJKa-
HHTaM; 2) OTYeTJIHBBIH KOHTPOJb MHHEpPAJIH3AIHH JIOKaJAbHEIMH CTPYKTYPHHI-
MH 3JleMeHTaMH — Da3PLIBaMH, 30HAMH TpPEILHHOBATOCTH, TOBEPXHOCTSIMH
KOHTaKTOB; 3) MOHOMeTAaJIbHBIH XapakTep pyA; 4) BecbMa HepaBHOMepHHH
XapakTep paclipefie/ieHHs1 MHHepaJu3aluuud U HeGoJblIHe pasMepH DPYAHHX
TeJs; 5) npeobiafaHMe HH3KUX COLEPXKAHHI PTYTH B OpPYAeHeJHIX 30HaX.

PynonposBnenus [IpoMexyTtouHoe, beariMsinHoe, [lopdpupuToBas comnka,
PassomHoe, Kbl3bICOK, rpynnupyiolliuecss B Npefesnax oXapaKTepH30BaHHO-
ro Boille KBI3BIICOKCKOTO PYAHOIO MOJS, HECKOJIBKO OTJIMYAIOTCA OT OMHCaH-
HBIX BTOPHYHO-KBAPUHTOBLIX PTYTHBIX NPOSIBJEHHH N0 COCTABY XHUJbHBIX MH-
HepaJioB H OKOJOPYZHLIMH H3MEHEHHSMH NOPOA. DTO 06YCHOBNEHO HMPHYpO-
YeHHOCTbIO Ha3BaHHHIX PYAONPOSBJIEHUH KaK K KHCJIKM BYJKaHHTaM, TaK H K
CyOBYJKaHHYECKHM aHAe3UT0-6a3aJbTOBHIM NOPOHPHTAM. 3JeCh OTMEUAEeTCs
OKBaplieBaHHe, KapOoHaTH3aLHs H OXeJse3HeHUe nopolk. [Ipu cMmeHe BMemalo-
IIUX NOPOJ OCHOBHOT'O COCTaBa KHCJBIMH BYJKaHHTAaMH NPOABJAIOTCS H3Me-
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‘HEHHSl THNa BTOPHYHBIX KBapUHTOB. B 6/0Kax H3MeHEHHBIX NMOPOX LIHPOKO
PasBUTbl MeJKHE TPOXKHJKH KBapLEBOro, KaJbLHTOBOTO M KBapL-KaJbIHTO-
Boro coctaBa. KHHOBapb B MMKpPONPOXKHJKOBOH H BKpamjeHHO# @opMax
puKcApyeTcs B 3THX NPOXKHJIKAX H HEMNOCPEJCTBEHHO B H3MEHEHHBIX MO-
poaax.

KBapu-kap6onatHaa pryrHas dopmauus

dopmauns ropasio MEeHbIIE PAcCIpoCTpaHeHa B LaHHOM pernoHe. B nac-
TOsllliee BPeMsi K Hell OTHeCeHbl pyAonposiBJeHHs AKTac H HaBek, XapaKkTepH-
3YIOLLHECH IPHYPOUEHHOCTBIO K 0CaJOUHEIM 06pa30BaHHSIM.

Pynonposinenne Axrac pacnosoxeHo oxHee c¢r. MeiHapan. Ono npH-
ypoueHo K o6sacTH cousieHeHust 3anainHo-IIpu6anxaunickoro CHHKJIHHODHS H
bypyHTayckoro nmOAHATHS, pas3rpaHWYeHHBIX 30HO# AKKepMEHCKOro pas-
JoMa.

Y4acTok npeicTaBiaser co60f IUHPOTHO-BHITAHYTYI0O AHTHKJHHAJbBHYIO
CKJIAIKY, OCJOXHCHHYIO Goslee MeAKHMHU CKJIaiKaMu. B sjpe ckaaaku obHa-
2KaIOTCA BEPXHECHAYPHHACKHE NJIOTHBIE CEpPBle MPaMOPH30BaHHble H3BECTHAKH,
IPOHH3AHHEbBIE TYCTOH CETbI0 MENKHX KaJbIHTOBHX INPOXKHIKOB. Kpblibs
CKJaJKH CN0OXKEHbl T'HAPOTEDPMAa/IbHO-H3MEHEHHBIMH (OCBEeTJeHHBIMH H OXe-
JIe3HEeHHbLIMH) MEeJIKO3EPHHCTHIMH H3BECTKOBHCTHIMH IleCYiaHHKaMH TOTO XKe
Bospacta (puc. 62). [TageHHe KOHTaKTa H3BECTHSKOB H MECUaHHKOB HOJIOTOE
(25—30°). C ceBepa u 10Ta KPblIbA CKAAAKH OCJIOXKHEHH TEKTOHHYECKHMH
HapylleHHsIMH c6pocoBoro xapakrepa. IIpocTHpaHHe passoMoB GJH3KOe K
IIHPOTHOMY, NajleHHe cyGcorsacHoe ¢ MajieHHeM TopoA, Ho GoJjee Kpytoe
(50—60°). Buaumas kHHOBapHas MHHepaJH3alHsi OOGLIYHO TNpPHYypOYEHa K
3anp6aHgaM MaJIOMOIUHBIX KaJbLUHUTOBHIX NMPOXKHJKOB, CEeKYIIHX H3BECTHAKH
M TecyaHHKH. VIHTEHCHBHOCTL PTYTHOH MHHepaJH3alHH B NeCYaHHKax He-
CKOJIbKO BhIllle, YeM B u3BecTHAKax (0,1—0,01%).

Hannune pryTHO# MHHepaaH3anUM YCTAHOBJEHO B Npefesax JHHeHRHO-
‘BHITAHYTO{ NOJOCH NPOTSAXKEHHOCTHIO A0 20 KM M WMIUPHHOH 2 KM, KOHTPOJIH-
pyemo# 30HOH rayGHHHOrO AKKepPMEHCKOro pa3jioMa H ONepsIOLIHMH €ro
Pa3pbIBHBIMH HapyllieHHsiMH. [ToBBILIEHHBIE COJEPIKAHUA PTYTH GHKCHPYIOT-
€Sl B OCHOBHOM B BeDXHECHJYPHIACKHX H3BeCTHSKaX, MeCYaHHKaX M HHXKHeJe-
BOHCKHX KOHTJIOMepaTax.

PynonposiBnenne Yasex HaXOQHUTC CeBepPO-BOCTOYHee pasBajiuH
mioc. [ocmaun, B pyciae p. HaBek. OHO NpHypoUYeHO K 06JIACTH COYJIEHEHHS
Kenawikracckoro aHTHKAHHOpHS H JKamaup-HafiMaHCKOrO CHHKJIHHODHS,
pasrpaHuueHHbix JKanaup-HafiMaHcKo# 30HOR riyGuHHEIX pa3joMoB. Pyxo-
nposBJIeHHe JIOKa/IH3yeTCs] B OKBAPLOBAHHBIX ajieBPONECUYaHHKaX KeMOpHS.
BKpanseHHOCTp H HaJeTHl KHHOBApH OTMeYamTcss B KBapu-6apHTOBHIX H
KBapI-KapOOHATHHIX KHWJaX, MPUYPOUEHHEIX K Pa3pLIBHBIM HapyLIEHUSM ce-
BepO-BOCTOYHOI'O U CeBepo-3alafHoro HampasjeHuH. )KHJIH mpociexkHBaOT-
ca 10 10 M no npocTHpaHHIo NpH MoUIHOCTH oKogo 0,1 M. Conep:kaHHe PTYTH
B HHX gocturaer 0,029%. B paiioHe pynonpossieHus YaBek B aHaJOTHYHHX
YCJIOBHAX BCTpPeYeHa KOPEHHas PTyTHasi MHHepaJu3alus B HEKOTOPHIX THA-
pPOTePMAaIbHO-H3MEHEHHBIX 30HAX C MBILIbSKOM H 30JI0TOM.

CEPEBPAHOPYIAHBIE ¢OPMALLUH

HeBricokHe KOHLEHTpauHu cepe6pa OGHYHO BCTPEYAIOTCS B GOJBIIOM
KOJHYyeCcTBe PYyAHBIX GopMalHil 30/0Ta, CBHHIA, L[HHKA, MeIH, 0JI0Ba, BOJb-
Ppama, BucMyTa. CrennajbpHble MOUCKH 3TOrO MeTajsa OOGBIYHO HE MPOBO-
Asarcs. Toabko B nocjefiHHe TOAH B CBS3H C KOMIJIEKCHHIM NOAXOAOM K HO-

HCKaM DYAHOro ChIpb HayajH OTKPHIBAaTbCH TOUYKH COGCTBEHHO cepeGpsiHOro
OpyJeHeHHs,
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DTH NpPOABAEHHS OTHOCHTCS K CHeAyIOLIHM ¢opMaunusM: cepeGpoHOC-
HOH 30He OKMCJEeHHSI MEAHBIX PY[, KOJYelaHHOH TOJHMeTaJJHYecKo#, Kac-
CHTEPHT-CYJbGHAHOH, KapGOHAaTHOXKHIbHOH, 6JH3NOBEPXHOCTHOHR 30JI0TO-Ce-
pebpsHo-cynbdHAHOH, cepe6PAHO-CYNbPUIHOH.

"y IJZ |v§vl3 [3334 Z:‘Z‘5'|5
s [Frly =] [ads [23dw

Puc. 62. CxemMa reonorHyecKoro CTPOeHMs paiioHa pYyAONposiBAeHHs AkTac

1 — yeTBepTHYHBIE OTNOXKeHHSA; 2-— — HHXKHHII JeBOH: 2 — mMecuaHHKH, J — aHIE3HTOBHC,

aHJE3HTO-AAUKTOBLIE, ali1e3MT0-6a3anLbTOBEle MOPOHPHTEl, 4 — KOHIJIOMEpaTHl, MeCYaHHKH;

5—6 — BEPXHHI CHAYP: § — H3BECTHSAKH, H3BECTKOBHCTHIE MECYaHHKH, 6 — a/leBpONeciaHHKH;

7 — nnaGa3bl H AHaba3obble NCPGHPHTH IOAEBOHCKOTO HHTPY3HBHOrO KOMILIeKca; 8 — pas-

pBIBHblE HAapylieHHsl; 9 — KODCHHLIE MPOABJEHHS PTYTHOM MHHepaausaumuu; /0 — JAHTOreoxu-
MHYECKHe OpeOJibl PacceAHHsA PTYyTH ¢ codepkKaHHAMH oT 5-10-%%

B 3anagHom [Ipudanxawee, 3anagxee 3anuBa KanikaHTeHus, Ha yuacT-
Ke BKPalJIeHHOH XaJbKO3WH-60pHHTOBOI MuHepasaudauuu Boctounas Eecoba
B 3NHJOTH3HPOBAHHEIX KPYIHOTaJeYHHKOBHIX. KOHIJIOMepaTaX HHIKHEro —
Cpe/lHero eBOHA UMEIOTCS KBaplU-KapOOHATHBIE XKUJBl H NPOXHJKH C Xalb-
KOo3nHOM. MolHocTb ux HeGoabuiast — 5—20 cm, AnuHa 10—20 M. C nepephl-
BaMy OHH Hpocsexens Ha 200 M. XaJbKO3HHOBAs PYXa COLEPKHT cepebpo H
30J10T0. Hixe 30HBEI OKHC/IEHNST KOHIIEeHTpaUuH cepebpa HU3KHe.

IlpeacTaBHTEeIeM KOJUeJaHHOH NMOJHMeTaJJHUecKOoH ¢(opMauHH ¢ HaH-
GoJee BLHICOKHMH cOJepKaHHAMH cepebpa siBJsiercs pynonposiBieHne Takeip-
Hoe, ONMHCHIBAEMOe B pa3jiele CBHHIOBO-UHHKOBHIX ¢opMmauuil. B cyabdun-
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HHIX pyfax uMeeTcsi cepeGpo. B 30He OKMCJEHHSI KOHLUEHTPAlHUS €ro YMEeHb-
nraercs po 20 pas.

OTHOCHTEe/JIbHO BHICOKHE KOHLEHTpauuu cepebpa yCTaHOBJEHH B MOJH-
MeTa/JH4ecKHX pyAaXx («CBHHUAKax») MeCTOpoXAeHHs [lpyxHoro (Uy-
Uanniickue roph).

B Bocrouno-KauGckoM paloHe NoBhILIEHHBIE KOJHYecTBa cepeGpa xa-

PaKTepHBI AJ MECTOPOXKAEHHH KacCHTepUT-CyabPHAHON PopManuy,
% Ha pymonposiBnennun Asikxkap-
K-182 i Tac 5 B OZHOH M3 30H MHTEHCHBHOH
MHPUTH3ALUHH, MYCKOBHTH3aUHH W
XJOPHTH3ALHH, B MeCTaXx PDa3BHTHS
‘ NPOKUJIKOB H THE3H TrajeHHTa Ie-
f peceueHo pYAHOE TesJO MOIIHOCTBIO
1,3 M, cogepxamee 2,29 cBuHIA,
+ 0,15% ousoBa u cepebpo.

B ropax Kenamikrac, B ANTHH-
Ka3raHCKOM PYZHOM y3Je, Ha IJIa-
TO, 3aKPLITOM COBPEMEHHEIMH OTJIO-
JKEHHAMH, BHISIBJCHO DYAONpOSBIIE-
Hue Cepebparoe. OHO CIOXKEHO Ka-
JIEIOHCKUMH  KPYNHO3€PHHCTHIMH
6HOTHT-POrOBOOOMAHKOBEIMH KBap-

+ X}y IEeBHIMH CHEHHTO-NIHODHTAaMH, Ccpe-
OH KOTODHIX Pa3BHTH CeBepO-BOC-

z TOUHblE 30HBl THADOTEPMAJILHOTO
H3MeHEHHs C Me[HOH MHHepa/Iu3a-

3 upeit (loro-samajHoe NPONOJIKEHHE
9 Kapaxkafinapckoit MeneHocHoO# 30-

HH). Boonb KOHTaKTa KBaplleBhIX

Y
4‘ CHEHHUTO-THOPHUTOB C NAHKOH TpPOH-
IbEeMHTOB 3aJleraer CeBepO-BOCTOY-

: -~ Has anodmsa nerMaTouaHoOro rpa-
X + 5 HHTa MolHocThIo 2 M (pHc. 63). K
Puc. 63. 3apucoBxa oGHaKeHus pYyHo- ee ceBepo-3anagHoMy GOKY NpHypo-
npoasaenna Cepe6Gpsnoro (no B. H. YeHbl MEpHAHOHAJIbHBIE IpPOCEYKH
BoaoGyesy) MarHeTHTa H OGJM3IIHPOTHBIA IpoO-
1 — xBaplueBble CHEHHTO-KHOPHTBl Kyp- XHJIOK, NaJamwllUi HAa [Oro-BOCTOK
naﬂcgoro KOMIIJIeKCa; 2 — TpOHABEMH- nox yriaom 60°. MolHoCTs mocJien-
TH; 3 — Aafika NerMaTOHAHOIO TI'PaHH- _
Ta; 4 — NPOXKHUJKH MarHeTHTa ¢ MedHOf Hero cocrasisier 3—5 CM’6 COCTOHT
MuHepaiu3alued; 5 — NPOXKHIOK Kap- OH B OCHOBHOM H3 KapOoHaTa ¢
Goxata c cepebpsHOi pynoi npuMecblo 6apuTa, KBapua, rema-

THTa W MarHeTHTa. 3JeCh HaXoJH-
JIOCh THe3Io PyAH pasmepoM X1 M. CamopoaHoe cepe6po B BHAE MPOBOJIOY-
HOJH BfI3Y IIPOPOCJIO XKHJIBHYIO Maccy H 3aMelleHO KepaprHPHTOM; OTMEYaloT-
CAl PeJMKTHl apreHTHTa. B pyze 6viiu ycraHoBieHH 1% Mbmbsaka, 0,2% xo-
6anbra, 0.1% cypeMme, no 0,039% ckaHausi, HHUKeas H BHcMyTa, no 0,06%
MeJi ¥ CBHHLA.

B ANTBIHKA3raHCKOM y3Jie, BHAHMO, ellle HMEIOTCS TOJIOrHe MPOXKHIKH ¢
MeZbl0o H cepebpoM, MpHYeM 4YacTb cepeGpsSIHHX Py, BepPOATHO, Ao6HBaIach
B IPEBHOCTH.

B 3anannom IIpu6anxamnbe, oro-3anafhee 3aiusa Kapakambic, Haxo-
AUTCs pynonposBieHne AxTiobe, OTHOCHMOe K GJH3MOBEPXHOCTHOMH 30J10TO-
cepebpsno-cyapbunnoii dopmauun. Cpear TydoreHHo-3¢pGy3HBHOTO KOMII-
JIEKCa CPelHero — BePXHero JAeBOHA 3aJIeraeT TeJI0 CBoeobGpasHOH OKBaplo-
BaHHOH KOHIJIOMepaTo-6peKuuH, B KOTOPOM BHIAENSETCS JHH3a ¢ cepeOpoM
paamepom 103100 m. IToBhILIeHHBIe KOHIIEHTPaLUuH cepebpa pacrosaraTcs
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B NMPHIOBEPXHOCTHON 4acTH (Ao 10 M) B OCBET/IEHHBIX H HHTCHCHBHO JIHMO-
HHTH3HPOBaHHEIX NopoAax. Huxe (mo 17,7 M) HakanauBaJHch 30J10TO M CBH-
gen. O6pamaer Ha ce6s1 BHUMaHHe NpsiMas CBA3b cepeGpa ¢ 30J0TOM, CBHH-
1OM, MbIUIbAKOM. HuKe rpaH#un  oKucJeHHs, Ha ray6uHe 51—56 M, pas-
Apo06JeHHbe (Pesb3UT-NOPGHPHL HACHILIIEHE MYPHTOM H apCEHONHPHTOM H CO-
Jep¥aT 30J0TO H cepebpo.

CeBepo-3anajHee crt. MuiHapan 3bd¢y3uBs U 3KCTPY3HBH KBapLUEBHX
nopdupoB, a TakkKe HX Ty}H cpeiHe-BepXHeJAeBOHCKOrO BO3pacTa NMpOpPBaHH
HIMPOTHO BHITAHYTOH CHCTEMO!N IUITOKOB NOCJeHHKHCKAPOOHOBBHIX NHOPHTOB.
HUHTpysuH oKa3ajld KOHTAKTOBOe BO3JEHCTBHE HA BMeEIIaIOllHe TNOPOAH H
MPEBPATHJIH HX B aHIAJY3UTOBLIE DOTOBUKH. B 1ITOKaX NPOsIBJIEHH HHTEHCHUB-
Has LIMPUTH3ALHUsA, rpefi3eHH3allus, CepHUHTH3ALUs, OKBapueBaHHe. B meHT-
pe 3anajHoro mwToKa Ha miomanx 1,3 kM? pacnpocTpaHeHa MeAHas H Mo-
AuGLeHOBass MHHEpaJH3aNHsA, NIPHYPOUEHHAs] K CHCTEMAaM CeBepO-BOCTOYHBIX
M CYOIIHPOTHLIX TPEUINH, 30H ApobJeHHs i NHPUTU3auud (MexHomopdupoBas
tdopmanus). [TepBHyHble pyAHble MHHEDAJIHl — NHPHT, XaJbKONHPHT, Marxe-
THT, MONUGAEHAT, NHPPOTHH, casiepUT, THTaHOMarHeTut, pytua. OpyneHe-
Jble AHOPHUTH B HHTepBajax ray6uH 92,5—93,5 u 98,8—100,1 M comepxkar
0,02—-0,067% monu6aesa u 0,11—0,19% wmeau. Ha 3tux xe wHTepBanax H
Ha ruy6une 108,5—110 m pyzasl conepxkar cepe6po.

B BoCTOuUHOM 3K30KOHTaKTe 3amagHOro IITOKa MOJHOAEHOBOE OpyHeHe-
HHe TPHYPOYEHO K TpaHHIle HHTEHCHBHO OPOrOBHKOBAHHHIX H NHPHTH3HPO-
BaHHBIX Ty($OB KBapleBhIX NOPGHPOB C MENKO3EPHUCTHIMH KBAaPUEBEIMH IHO-
putamMu. Bmecte ¢ Monun6aenoM accouuupyer cepe6po. B omHO# MeTpoBO#
npobe onpefeneHo Gojiee BHICOKOe comepikaHHe cepebpa. B mporosnouke us
KepHa HMeIoTCsd NHPHT, OapHT, MOJUOAEHHT, XaJbKO3HH, CaMOpOAHOe cepel-
PO B BuJe 3epeH BeMHUHHOI A0 12X 83 MM.

B CacripnbikckoM palioHe, Ha npaBobepexbe p. Kenxe6aiicaii, o6Hapy-
JKeHo GesbIMsiHHOe nposiBieHHe cepebpa. Ha yuwacTtke cpead HHTEHCHBHO
OXeJIe3HEHHBIX H OKBapHOBAaHHHX KBapHeBhX nopdupos, anb6utodupos H
Ty}OB paHHe-cpelHeJeBOHCKOTO BO3pacTa PacmpoCTpaHeHsl cy6MepHauo-
HaJIbHEIE KBaplieBhle KUK MoliHocteio 0,5—1,5 M 1 anuHoit xo 650 M. B ox-
Ho#it WTydHOHK npobe, oToOpaHHOH H3 caMOR MPOTSAXKEHHOH XHJIH, onpenese-
HO MHoro cepebpa. OueHka He IPOU3BOAUJACS.

30JIOTOPYAHBIE ®OPMAUHUH

Eannuunble nposiBaeHus sonora B Uy-HMaulickoM mosice 6HJIH BhisiBJE-
Hbl B IIPOLleCCe PeTrHOHAJIbHBEIX Ie0JIor0-CheMOYHHX pabor B 40—50-x romax
(T. B. LLanaun, H. T1. Muxaiinos, A. O. liocekos, M. H. I'pusBaaba u ap.).
B mocaenyiolieM nmpH NPOBeNEeHHH INIAaHOMEPHEIX reodH3HYECKHX M reo0JIoro-
CHEMOUYHBIX paboT, a 3aTE€M CIeUHaTH3HPOBAHHBIX MOHCKOB GLIJIH 3HAYHTE/b-
HO JOMNOJIHEeHH HAIlW JaHHBHE O 30JI0TOHOCHOCTH paiioHa. Ilpu omucaHuu 30-
JOTOPYAHBIX opManuil HCNOJNBb3OBAHK ClelHabHble MaTepHalbl U HAAHHBIE
reosioroB-cbeMIIHKOB H nouckosukoB (K. K. A6apaxmauos, A. A6y6akupos,
B. AnvnepoBuy, B. I'. Berextun, B. U. Boao6Gyes, M. H. I'punsanng,
U. Nanunos, A. O. Haytos, . . Hy#cenGekos, A. II. JlypcyHos,
O. Hrwcekos, A. Il. Kopobkur, H. I1. Muxaiinos, U. U. INapeuxuf,
A. TTonos, I'. B. Paxum6aes, B. A. Canun, B. U. Crapos, B. H. Cyukos,
I'. TokmaueBa, P. [1. TonopoBa, B. ®. Uypuaos, M. M. Uymauenko,
B. Llansun), a Takxke pe3yJbTaThl HAyYHO-HCCIELOBATEIbCKHX pPaloT
(O. C. AuknHoBuuy, M. M. BakeHnoB, B. H. 3enkosa, H. I'. Kanununuenko,
K. 1. Kum, A. 4. KOTOB 3. A KOBJIOBCKaﬂ B. A. HapceeB M. M. Crapoga,
B. B. ¥Bapos, M. B. lllypynoB). HanGonee cyuecTBeHHbIH BKIaJ B H3yUYeHHe
3os0ToHOCHOCTH Uy-Wanitckoro nosica BHecau reosorn Kethicyitckoit P2
IOKTTY, KasHUHMCa u Banxamcko#t [P3 LIKTIY.

BIOEE D
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30/10TOHOCHOCTb PafioHa XapaKTepH3yeTcsi AOCTAaTOYHHM Pa3Hoo6pasu-
em opMmauuii H MHHepaJbHLIX THIOB. Beaylllee 3HaueHHe HMEIOT NPOSABIAEHHSA
rHnabHCccaNbHON 30J0TO-CyabOHAHO-KBaplUeBoli ¢opMalHH, B KOTOPOH BHI-
JeJed psald MHHePaJbHBIX THIOB. M3yueHBl OHH C Pa3/IHUHOH [AeTaJbHOCTBHIO,
B CBSI3M C 4YeM HHXe JaHa 6oJsiee MOJHAas XapaKTepPUCTHKA JIHIIb MX YaCTH.
[TposiBneHuss 30J0TO-Cy/bQHAHOK THNabuccaJbHOR QOopMaluH HIPAOT NOA-
YHHEHHYIO poJb. as obeux popMaunit xapakrepeH Habop MHHepaJbHHIX TH-
0B, NPEeACTABJAAIOMWHNNA cCOGOH NOJHBIA 30HANBHBIH PSf OT CaMBIX IVIYOGHHHBIX
30J10TO-NYPHT-NHPPOTHHOBOTO, 30JI0TO-TEJIIYPHAHOrO Yepe3 30JI0TO-apCeHo-
NHDHT-NMHUPHTOBRLIH, 30J0TO-aPCEHONHPUT-BUCMYTHHOBHIH H 30JI0TO-NIOJTHCYJIb-
GHAHBIA K 30/10TO-NOJHMETAJJIHYECKOMY H 30J0TO-aHTHMOHHUT-CYJAb(OCOb-
HOMY.

Ilpu sTOM ILHPOKO pacnpocTpaHeHHble NMPOSABJIEHHS 30JI0TO-NHPHUTOBOTO
(6epe3nTOBOrO H JIMCTBEHHTOBOIO MOATHNOB), CBA3aHHEIE C JEBOHCKHMH MOpP-
¢&Up-nopPUPHTOBEIMH H APEBHUMH YJbTPaMa(HTOBHIMH H MapHTOBHIMH 06-
pPa30BaHHAMH, CO3Jal0T KaK GObl (pOH, He Urpas CYLIeCTBEHHOH POJH B 0oO0lleM
6asaHce 30M0TOHOCHOCTH, HanGoabuiuii HHTEpPEC NPEACTABMASIOT NPOSBIEHHSA
30J10TO-KBapleBO-NOJHCYAbGHAHOIO THIIA, KOTOPHE, IO MHEHHIO psla Hccie-
JoBaTeJied, HAGHTHYHE CEBEPO-Ka3aXCTaHCKUM aHajaoraM. Ciabo H3yyeHH
NpOABJIEHHS 30J10TO-TeJJIYPHAHOTO H APYrHX THNOB. XapaKTepHOll 0cO6eHHO-
CTbIO MHOTHX NPOMIBJEHHH sABJsieTcs pPa3BHTHE COBMeILEHHOH (TesecKomupo-
BaHHOH) MHOro3TamHO# MHHepaJU3alUHH [OeBOHAa. DJH3NOBepXHOCTHHIE
NPOABJIEHHS 30JI0TO-NOJHCYAbPHAHOrO U 30J10TO-cepelpsIHOrO THIIOB MHHepa-
JIM3ALHH OTMEYeHLl B NpefesaxX psila BYJAKAaHO-TEKTOHHUECKHX CTPYKTYP OT-
IeJbHBIX EeTBel NeBOHCKOTO BYJKaHHuYecKoro mosica. [IposBnaeHus ato#t dop-
MauMHy usdyueHsl elle cnabo, Bosnee Mononas (KaMeHHOYro/IbHAasi H epMcKas)
MHHepaJH3alHsi CBsi3aHa CO CTAaHOBJEHHeM H pa3sBHTHEM BepXHemaJseo30M-
CKHX ByJKaHHYecKHX mosicop [IxyHrapo-Baaxauickoii npoBuHuud. CBefieHUs
006 3THX NPOSBJEHHSX BeCbMa CKYAHBl H OTPBIBOYHHIL.

Huxe naHa XxapaKTepHCTHKA HEKOTOPHIX 30JI0TOPYAHBIX bopmanuil.

inaGuccaabHas 30J0TO-KBapUEBO-CyabduaHas dopmauus

3040TO-nOAUCYNbPUOHBLE MUHEPAAbHBLE TUN

IlposiBjieHHA 30J10TO-KBaplLeBO-cyAbGUAHON runaduccanpHoit GopMaiuuu
pacnoJsioxeHul B npefenax )Kananp-HafiMaHckol CcTPYKTypHO-(OpMaLHOH-
Ho# 30HBl. Ha onucriBaemoii naouaan (puc. 64) BepxHeKapaZoOKCKHE OTJIO-
JKeHHdA NpelCTaBJeHbl NOJHMHKTOBHIMH NMeCYaHHKaMH C NPOCJAOSIMH aJeBpo-
JIHTOB, TPABENIUTOB H MeJKOraJeyHbX KOHrJMomepaTtoB. OHH CMATH B Gpaxu-
CKJNalKH ¢ yrJaMH NajeHHs1 KpbiibeB oT 5 g0 30—50°. [Topoabl pa3GuTH Ha
TeKTOHHYecKUe G6JIOKH H NPOPBaHbl Pa3HOBO3PACTHEIMH HHTDY3HsAMH. B LeHT-
panbHOM GJIOKE MECYaHHKH H aJIeBPOJIMTHI NpeBpalueHbl B GUOTHT-KOPAHEPH-
TOBbl€ POTOBHKH.

ByakaHoreHHble H BYJKAHOT€HHO-OCaJ0uHble 06Pa30BaHHsl HHXKHETO —
CpPellHEero JleBOHA NpeRCTaBJIEHHl KOHITIOMEpaTaMH, arjoMepaToBHIMU TyhaMu
KHCJIOTO COCTaBa, aHAE3WTOBBIMH NODGHUPHTAMH, JaBaMH H Ty(oJaBaMH.
HMu caoxennbl He6ogplune rpabeH-CHHKINHAMY B 3aNalHON U I0XKHOH YacTax
naomwany. llIupoko pa3BuTH. MarMatHyeckue mopoas. ITo cocraBy u BO3-
PacTHBIM B3aHMOOTHOIIEHHSM OHH pa3fleJIeHbl Ha TPH KOMIIJIEKCA: KBI3bLI-
JKAPTACCKHUI H MKENbTayCKUH HHTPY3HBHEIE H NOCTBEPXHEJAEBOHCKHIl CyGBYJI-
KaHHYECKHH.

Kbi3plaxkapracckuii  raG6po-pHopuroBelii  komnaekc (D). ITopomamu
KOMIIJIEKCA CJIOXKEeHbl MAaCCHB B CE€BEDHOM YacTH IJIOWIAAM U PSA LITOKO- H
AafKooOpasHHX TesJ CpelH KapaldoKCKHUX oTJoXeHHH. OHU HHTPYIAHDPYIOT
BYJKaHOTeHHHEe NOPOAbl HHXKHEro — CpellHero [eBOHAa, a CaMH NpPOPBAaHH
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JedKOKpaToBbiMH rpaHuTamu Keabrayckoro Maccua. [lo  NaHHBIM
O. C. Tloaksoit (1957), rpaHuTe JKenbTay akKTHBHO BO3JEHCTBYIOT HA rab-
6po-anopHTHl KBI3BIJIXKapTacCKOro MacCHBa, KOTOpHIE B peayJabTaTe obora-
IA0TCA KaJueBbIM NOJeBHIM naToMm u kBapueM. K ra66po-anopuroBomy
KOMIUIEKCY TaKXe OTHOCATCA AalKH AHOPHTOBHX NMOPOHPHTOB M KBapUEBBIX
JHOPHTOBBLIX MOPHHPHUTOB.

/
‘\

\/1-2-3-4/ \ "
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Puc. 64. Cxema cTpoeHdss pafioHa Pa3BHUTHA NMPOSBIEHHA 30J0TO-TIOJHCYAbGHA-
HOTO MHHEPAJbHOr0 THN2a

.nA'\..'a.

1 — cpenunit — BeDXHHR 1eBOH; 2 — BepXHHH OpAOBHK; 3 — cy6By/JKaHHYeCKHE

noppHpH; 4 — nalikH JaMHPOQHPOB M IHAGa30BHIX MOPOHPHTOB; 5 — XKeJb-

TayCKHH KOMINVIEKC TPAHHTOB; 6 — KBI3HJIXKAPTACCKUH KOMIJIeKc ra66po-aIHOpH-

TOB — IPAHOLHODHTOB; 7 — TEKTOHHUECKHe HapylUeHHs; & — MNpOsBJEHHA 30-
JIOTO-NOMHCYIbPHAHOTO THNA

JKeabrayckuii rpanuTHbiit kKomnjekc (D;) mpeacraBieH GHOTHTOBHIMH,
pPOroBoOOMAaHKOBO-OHOTHTOBBIMY, JIeHKOKPATOBHIMH TIpaHUTaMH 3alafgHoll
OKOHeyHoCTH KpymHoro JKeabTayckoro maccuBa. B 3HIOKOHTAaKTOBOH yacTH
TPaHUTBl NPHOOGPETAIOT MEJNKO3EPHUCTYIO CTPYKTYPY, 34eChb AOBOJBHO YacThl
KCEHOJINTH OPAOBHUKCKHX TIIeCYaHHKOB, BYJKaHOT€HHBIX TIOpPOJA JeBOHAa H
KBapueBbIX AHOPHTOB Kh3bLIxiaprtaca. KoMmmjeKc BK/IMOYaeT KaliKH allJIWTOB
H anJNTOBHUIAHBIX I'PAHHTOB.

3010TOHOCHBIH CYOBYJKAaHHYECKHH KOMNJEKC MNOCTBEPXHEJEBOHCKOro
Bo3pacTa *. K HeMy OTHeceHB MarMaTHUYeCKHe TIOPOAB! JHIAPUTOBOrO U AHA-
6asoBoro cocraBa. l3BecTHhle Ha MJOIIaAM [afiKOBEE H IUTOKOOGpasHule
TeJla, CJOMXeHHble (eb3uT-, TPAHHT-, CHEHHT- H TPaHOAHOPHUT-NIOP(HUDPAMH,
npeicTaBsOT co6olt B pa3/jHyHON CTeNeHH AeHyAUpOBaHHbIE NaJieOBYJKa-
HHYeCKHe MOoCTPOoHKH. BTopoi#i BeTBbl0 KOMNJEKCA ABJAseTC JaHKOBas CepHs
NOPOA J1aMNPOPHPOBOro PsANA — CHECCAPTHTHI, KePCAHTHTH, OAHHHTH H MH-

* CyumecTByeT M Apyras TOYKa 3PeHHS, YTO OpyAeHeHHe MOJHMXPOHHO.— [Tpum. ped.
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HEeTThl, a Takxe Aalkn nHa6a30BbXx nMOpdUpHTOB. [lafiKOBble MOPOABI OCHOB-
HOFO cocTaBa — CaMble MOJIOAble MarMaTHuyeckKHe o6pa3oBaHH#A, NMpPeALIeCT-
BYyIOLllHe pyAHOMY Ipoueccy. Ha onucbiBaeMofi NJIOIIaA¥ MMH CJIOXKEH IIH-
POTHBIH mosic, KOHTposaHpyeMblii 3oHaMH ['naBHoro U DBeckeMnupckoro
pasjoMoB. M3BecTHH Hafiku B CTPYKTYypax HHOTO HalpaBJieHHs, B YaCTHOCTH,
cy6MepHAHOHAMbHBIX U CEBEPO-BOCTOUHBIX.

IlposBieHHst (popMauUuH IPOCTPAHCTBEHHO NPHYPOYEHH K MJYTOHO-
TEKTOHHUYCCKHM CTPYKTypaM, cOPMHDOBABIIAMCA Ha CKJIaJ4aTOM OCHOBa-
HHH OPJOBHKA B [IeBOHE H CTPYKTYPHO CONpsXKeHHHM C y3/1aMH NepecedycHHi
PaHHeNaNeo30fCKHX CHCTEM TYOOKHX pasjioOMOB CeBepo-3alaflHoro ¥ cese-
PO-BOCTOYHOTQ mpocTHpaHuii. CTeleHb 3pOAHPOBAHHOCTH CTPYKTYD PasJHu-
Ha. B psle cTPYKTyp NOUTH NOJHOCTBIO 3POAHPOBAHLI OTIOXEHHA JeBOHCKO-
ro sipyca ¢ yZaJjieHHeM BeDXHeil, a B oTZeAbHHX OJIOKax H cpefHefl 4acTH
PYAHOH 30HHL.

IlpoaykTel MarmMaTtH3Ma AEBOHCKHX BYJIKaHO-MJIyTOHHYECKHUX CTPYKTYP
npeicTaBieHbl CJAedyIOIIHM PAAOM: paHHHH AeBOH — 6a3afbT-aHAe3HT-Tpa-
HOAHOPHTHl KBI3BIJI?)KAPTACCKOrO0 KOMILJIEKCa; CPefHHH — BepXHHH JeBOH —
JauuT-JHNapUT-TPAHHTIOPOHDPHE KapacaliCKOro KOMILJIeKCa; BepXHHH He-
BOH ~— IrPaHHTHl KeJbTAayCKOTO KOMIJIEeKca H NMO3JAHHe [AaHKH NeCcTpPoro co-
cTaBa.

I'paHHTOMIBI KBI3BIIKAPTACCKOTO KOMIJIEKCA OTHOCSTCSA K IIEJOYHO-H3-
BECTKOBO# cepuu (MHAekc [Tnkoka no 71 xHMHYecKOMY aHaJaH3y paseH 62,5).
Ha pnarpamMme napameTpoB pacnpefiefieHHss INOPOJ006GPa3yIOLINX OKHCJOB
COCTaBhLI NOPOJ TPYNNUPYIOTCH B II0JIe TPAHUTOHAOB — NMPOU3BOAHHEIX 6a3ab-
TOMJAHOH MarMH. EfnHHuHble 0OpoOB pacnosaralTcd B APYTHX TNOJSX.
B 3TOM Xe nose KOHLEHTpHpYyeTCs NalKoBas cepHsl No3fHero AeBoHa. ITopo-
Jbl KapacalCKOro H eJbTayCKOr0 KOMIVIEKCOB XapaKTepU3yIoTCS TpeMs Io-
JAMH: 1) DNaJHHTeHHBIX H aHAaTeKTHYECKHX TIPaHHTOB, 2) HeONpeJeJeHHOro
reHe3nca W 3) NPOH3BOAHLIX 62a3aJbTOBHIX MarM. Takass HeOAHOPOAHOCTH CO-
CTaBa HHTPY3HH OObsCHAETCS HEOJHOKPATHHIM BHeJpeHHeM MarMel H3 pas-
HBIX TV1YOHH.

Crpykryprele ocobennocTu. B onuceBaeMoM palioHe pa3sBHTH MPOsiBJle-
HHA NpeHMYILUeCTBEHHO XHJIbHOTO THIIA, KOHTPOJHPYeMble JHHEHHBIMH pas-
PBIBHEIMH HapyuleHUsiMH., PoJb CKIafuaTBIX H BYJKaHOTEHHBIX CTPYKTYD
HeJlOCTATOYHO M3yueHa. Pa3phiBHBIE CTPYKTYPH pasjensiiorcs Ha TpH 6oJb-
wye rpynnsl (Taba. 8):

a) perHoHasbHHle PAas3JjiOMBl CeBepo-3alajJHOrO NPOCTHpaHHs, mapaJ-
JeJibHble M OJHOBO3PACTHEIE ¢ OCHOBHHIMH pa3noMamu JKanaup-Hafimah-
ckofi 30Hb. OHH OKa3HIBaIOT CYyllleCTBeHHOe BJIHSHHE Ha reoJOrHuYecKoe
CTpOEeHHe IJIOUIAAH H Pa3BHTHe PYLOBMEIIAOMIUX CTPYKTYP.

6) JncKanpHBle TEKTOHHYECKHe HapylIeHHss NepBoro H GoJiee BHICO-
KuX nopsakoB. OHu 3asoxeHb B 6ojee MO3JHHE 3TaNbl TeOJOTHUECKOTO
PasBLTHA B CBSI3H C TEKTOHHYCCKHMH NOABHKKAaMH IO 3THM pasjoMaM
(puc. 65).

B) TpeLIMHHbIE CTPYKTYPHI, KOTOphle He 06HApy>XHBAIOT BHANMOM CBS3H
C KPYDHBIMH Da3JjiOMaMH, — KOHTPaKIHOHHEIE TPElUIHHH B HHTPY3HBaX H IO-
CJI0HMHBIE COCKJIafyaThle HapyLIeHHs B OCaJOYHOH ToJLle.

CTpykTYpHO-MOphOLOUYECKUE TUNBL MUHEPALUBOBAHHLIX TEA U 3AKOHO-
MepHOCTU ux pa3meujerus. VI3pecTHEe NPOSIBIEHHS ONHCHIBaeMOi ¢opMaluu
PacmoJIoKeHs! B CAaMOM HHTPY3HBE, B OCaJOYHOH ToJlle OPAOBHKA H BOJIH3H
cyOBy/ZIKaHHUYeCKHX IUTOKOB (enb3uT-nopupos. Mx cTpykTypHO-MOpdoOIOrN-
4yecKas KjaccHhHKalHs npuBeaeHa B Taba. 9.

KBapiueBble XHJbl B HHTPY3HBE KOHTPOJIHPYIOTCS TEKTOHMUECKHMH pas-
PBIBaMH H KOHTPAKUHOHHBEIMH TpeliMHamu. Hapymenus I'naBHoro pasnoma
TPAaCCHPYIOTCA B IUMPOTHOM HampaBjieHHH B 3HJIOKOHTAKTOBOH YacTH MacCH-
Ba. JKunul Brnossior I u 111 cucTeMHl TpeLUHH U B CBSSH C 3THM Pa3felsioT-
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Tabauya 8

Knaccndukauss paspeiBHbX CTPYKTYP

CucreMa HapyuleHHil, nonoxe-
@He B DErHOHaMbHbIX CTPYKTY-
pax

DJeMEeHTH 3alleraHus:
NPOCTHPAHHE, HATPAB-
NeHHe W Yroa najeHus

XapakTep BHOOJAHEHHSA

I rpynna
PersoHajbune pa3jioMul cese-
pO-3aNafHOTO MPOCTHPAHHA, lia-
pannesbHBeE TMTYOHHHBIM Dasio-
mam YKanaup-HafimaHckO#l 30HH

Il rpynna
Pa3puiBHBle HapylieHHs BRICO-
gkux mopaakos, ounepsiowe C3

pasyIoMH
1 cucrema. Kpyronagalowue
HapylleHHs BTOpPOro TNOPsSAKa

CKOJIOBOTO THNA, AHArOHaJbHHE
K ceBepo-3alafiHblM  pasioMaM
(3anoXeHH B MEPBHIH 3TAN pa3-
BHTHA CTPYKTYP)

I1 cucrema. ITonepeutnie X ce-
Bepo-3amMajfHLIM pas3joMaM Ha-
pyllieHHs BTOPOro MOpSAKA THUA
TpellluH OTPbiBa (3aN0XKeHH B
TepBHfi 3Tal Pa3BHTHA CTPYyK-
TYP)

111 cucrema. ITosoronanasive
HapyllUeHHus TPeTbero mopsiaKa —
CKOJIOBHIE M OTPHIBHBIE TPElIHHH,
omepsouMe CyOUIHPOTHHE Dpa3-
JIOMEl TIepBOH CHCTeMBL. (3a/10Ke-
HEl BO BTOPOH 3Tal Pa3BUTHSA
ctpykTyp). PaspuBH uacro Ha-
CJeyIOT IePBUYHYIO OTAeJbHOCTD
TPaHOJHOPHTOB

111 rpynna

TpewnHHbe CTPYKTYPH, He 05-
HapYXHBalOU(He BHIHUMOMR CBA3H
€ pasJioMaMH:

KOHTDAKUHOHHEE TPEUIHHEH B
HHTDY3HBE

NOCJIORHEE COCKJIaaA4aThle
Pa3pHBH B OCAaJAOYHLIX TOJIIAx

IMp. 310—330°, napenune
KpyToOe

a) cy6uippoTHoe,
yroa 65—85° Ha ceBep
H 1or

6) ITp. 340—20°, yroa 85°
Ha CceBepo-3amaf H IOro-
BOCTOK

Mp. 60—70° yroa
45—60° Ha ceBepo-3aman
H 10r0-BOCTOK

IMp. 80—100°,
yroa 45—50°
Ha ceBep
TTp. 290—300°, yroa
30—50° Ha ceBepo-

Ip. 80—90°,
yroa 10—25°
Ha cegep

Cy6ropH3oHTalbHbIE
HIH C HaKJOHOM
no 30—45°

Paznnunasi OpHeHTHPOB-
Ka pa3pbiBOB

BpeKuHpOBaHHbE H MepeMsTHE
nopoAsl, CLEeMEHTHPOBAHHHE
KBapU-KapGOHATHEIM Ge3pyAHHM
MaTepHa/IoM

JafixoBrle NOPOAH PA3JIHYHO-
ro BO3pacra M COCTaBa, Kpapue-
BO-0epe3uTOBHe Tena. DpekuH-
poBaHHHE H pacClaHUOBaHHHE
MCXONHHE TMOPOAH C KBapleBO-
KapGOHATHEIMH XKHJAMH

TeKkTOHHUECKAs TVIHHA, XJIOPH-
TH3ailHus, KFaplleBO-KapbGOHAaTHHE
KHJH M TPOXKHJKH, AafikH

Iakku, TeKTOHHIeCKHe WIBH,
OKBapleBaHHe, KBapI-KaJbUHTO-
Bble XHJH H TMPOXHJIKH. PaseH-
Thl B OCHOBHOM B OCafl04HHX
nopoaax B

JlafikKH pa3/IHYHOro COCTaBa,
KBapleBO-6epe3HTOBE TEJa, TEK-
TOHHYECKHE IIBH

BepesnToBhie Tena, KBapueBo-
Gepe3uTOBHE Tesa, pexe RaRKH

Jafixu, KBapueBHe JHH3H, 6e-
De3UTH3HPOBAHHHE MOPOAH

KaauwmatHTs, KBapueso-6epe-
3HTOBHE TIPOXKHJKH

OKBapLOBaHHHE IOPOAH,
KBAPI-KaJbUMTOBHE  JXHAH H
TIPOXKHJIKH

€51 Ha KPyTo- M noJoronajamniine. KpyronagaolliHe XuJabl HMEIOT CTBOJOBOH
Xapakrep H 3ajerarT B OLHOPOIHLIX I'PAHOAHOPHTAX, B BhIAEPXKAHHBIX CKO-
JIOBbIX HapyllleHHAX BTOPOTO NOpsadKa OOBIYHO HAa KOHTaKTe NPOTAKEHHBIX H
JOCTaTO4YHO MOILHBIX JaMNpodHPOBLHIX AaeK. B CBA3H ¢ 3TUM KHJIB HMEIOT
NpoCTyI0 MOP(OJOrHIO H BhAEpPKaHHLE YIb NafeHus B npegenax 70—85°,
CKJIOHEHHe 3aNaiHoe NOA YoM 55—65°.

DBogee muorouncnensa rpynna mnoJioronagarmomix TeJ,

BLINOJHALIHX

pa3pHIBHBIE HapyllleHHs1 TpeTbero nopsaka. OHH HMeEIOT CI0XKHYI0 MOpPGoJIO-
THIO, H3MEHYHBBlE YIVIH NaJeHHs, JHH30BUAHHHA XapaxkTep KBaplLeBOro BH-
DONHeHHs. XapakTepHO# HX 0COGEHHOCTHIO, CBSI3aHHOH TaKXe ¢ THIIOM BHI-
NIOJIHAEMBIX TPellHH, ABJAETCSl KYCTOBOe paclpelesieHHe MHHEpau3aluu H
3oJi0Ta. IloJloronasnamolliHe K ceBepy XKHJH PasBHTH B BHCSYHX 6oKax pas-
JoMoB. He Bce oHH KOHTpOJIHpYIOTCA AalKaMH, XOTS CHCTEMA KHJa — HafKa
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Tabauya 9

CTpyxTypHO-MOPONOTHYUECKHEe O0COGEHHOCTH Ted

Mopdoao- | r1450xe
rHYecKHil HHE T€a B CTPYKTYPaX, THI | cofennoctu MOpPHOMOTHH Ten
THO Tex BRINOJNHAEMHIX TPeIlHH
A. Kpyto-| B 30ne I'1aBHOrO pa3/ioMa BHINOJHS-
najawouine [jor kpyronanalomne TpewHHH I cHe:
WHAH (OLH-| TeMH:
HOUHbIE) a) B HHTpy3HBe BolgepaHHue dXHAK € YETKHMH Or-
paHHYEeHHAMH
6) B HaAKOHTAKTOBOH 4acTH HMHTPY-| JKuJan GpeKuHeBHAHON TEKCTYpH, ne-
3KBa pexoAslliie B 30HK OKBAapLEBaHHSA, dac-
TH pa3sfyBH H NMEpeXHMH, YrJul mane-
HHSl H3MeHUYHBbIE
B. lMonoro-| B TpewnHax ckoaa u orpuBa 111 cic-| BugepxaHHHe XHIb, JHH3H C Yer-
najzampiune | TeMhl: KUMH KOHTaKTaMH C JafKaMH JaMmpo-
KHIbL . dupos
1) B nut- a) BHMOJHAOT mojorHe TpewwHu illl  YeTkoBuaHblE KBaplesble, KBapUeBO-
pysupe CHCTeMH B 30He BJUHSAHHA I'N1aBHO-]GepesnToBeie H Gepe3HTOBHIE Tesla C H3-
(c6numen- ro pasjioma MeHUYHBHMH yraaMu nafenus. KoHTak-
Hhle) Thi >XKHJI YeTKHe
6) B KOHTPAKUHOHHHIX TpelHHAX Menkue kBapueBo-GepesnTosele H Ge-
Pe3UTOBbe TesJa C TOJOTHMH  YIJIaMH
najeHHs
2) B caouc-f B CcKONOBRIX TpeWIHH3X, KOCOCCKY-| Brlgep)kaHHbie 30HBH OKBApLOBAHHHX
TO# TOJIME [IMX HANACTOBAHHS NOPOX MecYaHHKOB C TPOXHJAKAMH, JHH3aMH,
OpIOBHKA rHe3faMu KBapua. Yraw nagenus 30—
50°
TocaofiHble CPHBBH H TPEUIHHH: CyGropu3soHTa/bHBe XHAB KBAapUa H
Tesla OKBAPUOBaHHHX MOPOA
B. 3oun a) B 30He DBeckemnHpckoro passioma.| JIHH3OBHAHBIE TeJa C PE3KHMM KOH-
BRINOMHAIOT cOIHXEHHYIO 10.10-| TakTaMH. CAOXKeHH  XJOPHTH3HPOBaH-
ryio cucremy TpewtnH otpuBa (III{uuiMu nafikamu samnpodupos u Gepe-
CHCTeMa) B HHTDY3HBe 3UTAMH C INPOXHJIKAMH H JHH3aMH
KBapua
6) B 3KCNJIOSHBHHX Opekusax BOJAH3H| JIMH30BHAHHeE H Tpy6uaTHe Teaa Kpy-
wTokoB eab3nT-nopdpHpos TOro MNajeHHs '

ABJseTca B ofuleM mapananeabHoli. KoHTposnupyemele pafikamu jamnpodH-
POB KHJIB HMEIOT IIPOCTHpPaHHe, NapaJjenbHoe IVIaBHBHIM pasioMam. Jpyras
rpynna pyAHHIX TeJ HMeeT ceBepo-3amajHoe npoctupaHue 280—300° uau
ceBepo-BocTouHoe 80° u He compoBoxjaercss AalkaMu. JIMHHH CONpsiKeHHs
JKHJI C [JIABHBIMU CTPYKTYPaMH, KaK NI0Ka3biBaloOT NNOCTPOEHHUs], UMEIOT CeBepo-
BOCTOYHOE CKJOHeHHe Noj yrioMm 40° IlonepeuHoe cTpoeHHe KpyTomajato-
(HX H [OJOronafaiollHX PYAHLIX TeJl MPOCTOe H B LeJOM eAHHOooGpasHoe.
IlenTpanbHasa yacTb BhINOJHEHa cOGCTBEHHO KBapLEBHIM MaTepHaJOM H CO-
HNPOBOKAAETCS COU3MEPHMBIMH 10 MOIIHOCTH NOJOCAMU Gepe3UTOB H XJIOpH-
TH3HPOBAHHBIX IOPOJ, Pa3BUTHIX HO TPAHOJHOPHTAM MJH AalKaM JlaMIpo-
¢upos. PyjuHasi MHHepasu3alus B KBaplle HMeeT yallle NOJOCOBHAHBLN
XapakTep H BKpallJleHHbIH B 6epe3nTax. [1osock cylbGHAOB TATOTEIOT K 3a/1b-
6aHlam XHJ HJIM K 3aKJIIOYEHHBIM B HUX Gepe3uTaM. KOHTaKTH pyAHBIX Ten
¢ BMelllajoLlUMH NTIOPOAaMH YeTKHe.

Crenyoulasi Tpvina KHJ BHIOJHSAET KOHTPAKUHOHHBIE TPelIHHE. OHH
JIOKaJIU3YIOTCSl B LIEHTPAJbHON HJH NMPHKOHTAKTOBOH YacTsIX HHTPY3HBa BHe
30HBl BJHAHHA WHPOTHHIX pa3jioMoB. PyaHble Tesa HMeKOT cyOropH3oHTa/lb-
HOe 3aJieraHue ¢ HakJoHOM 10 20—30° B pa3jiHYHBIX, HO IPEHMYLIECTBEHHO B
CeBEDHOM HJIH I0XKHOM HanpabJeHHsX. [Io BepTHKaJH — 3T0 COJHKeHHbIe
napaJjiienbHble HIH KYJHCHO 3aXOAsilllHe APYT 3a Apyra KBapleBo-Gepe3HTo-
BHE TeJIa.

IMonoronanapune Tena B caoucroil Toaie. K rpynne mosoronaznaloliux
OTHOCATCA 30HBI H XKHJIbl CPEH NECYaHHKOB H aJIeBPOJIHTOB OpAoBHKA. JKuinr
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KOHTDOJIHPYIOTCS CKOJIOBHIMH HapyllleHHsAMH Broporo nopsaka (I cucrema) w
30HaMH NOCNOHHBIX CPHLIBOB. AHH30TPONMHS TOJIIH OKa3biBaeT BJAHMSIHHe Ha
Mop¢osorHueckie oco6CHHOCTH 30H. OHH HMEIOT JHH30BHAHOE CTPOEHHE C
yacThiMH pa3fyBaMH H NepPeXHMaMH, OQHaKO KOHTAKTH HX ¢ BMElIAUHMH
nopopaMu ueTkHe. Eme 6oJiee CI0XKHYI0 MOPDOJOTHIO HMeeT COGCTBEHHO:
KBapLeBOXHJIbHOE BHINOJHEHHE 30H — 3TO NapaJljiefibHhle, YacTO BBIKJIHHH-
Balouiuecsi HJAH Pa3HOOPHEHTHPO-
BaHHbIE NPOXKHUJIKH, THE31a H JIHH3H QLY
KBapua. Tena B CKOJOBBIX TpeLIH-
HaXx HMeloT O60JbIIyI0 MpPOTAXEeH-
HocTb. OHH IlepeceKkarT CJI0HCTOCThb
NOpPOA NOJ OYEHb OCTPHIM YIJIOM H
MOTYT HEpPEXOJUTh B NOCJOHHHE.
OnucriBaeMble XKHJB JIOKAJH30Ba-
HBl B 6JI0Ke, OrpaHHYEHHOM PpasJio-
MaMH B HaJMHTPY3UBHOH 30HE.
Murnepaausosarrnete 306t B
NnoJioce WIHPOTHHIX PasjioMOB H3Be-
CTHO HECKOJIbKO TeJ, KOHTDOJHpYye-
MBIX COMHXKEHHOH CHCTEMOH OTPHIB-
HBIX TpelIMH TpeTbero TNopsAKa.
TpemHHbl BHINOJHEHH  AalHKaMH
JaMnpoupoB, KOTOpble TO3JHee
OblIH  HHTEHCHBHO mepepaboTaHbl
PYAHBIMH pacTBopaMu. B pesyabra-
Te JaHKH H pasfensolline HX Ipa-
HOJIHOPHUTHI NpeBpallleHEl B MeTaco-
MaTHTH THIa Oepe3HTOB, Ha KOTO-
pble HaJ0XKeHO OKBaplleBaHHE B BH-

Puc. 65. Cxema pa3BHTHA pPa3pbIBHBIX
CTPYKTYp

] — TpewiHHH OTpPHIBA; 2 — TpeUlHUH

Je TOHKHX TIPOXKHJKOB WJIH JIHH3
KBapua.

Beujecrsenrvli cocras u ycao-
sua Gopmuposarus MuHepaausa-

CKOJ1a TepBOro MOpSAKA; 3 — TPelLlHtL!

CKOJla H OTpHIBA BBICOKHX MNODSAKOE:

4 — peruoHaJbHble pa3joMbl. CTpeskH

YKa3blBAIOT HanpaBJieHHE PEeTHOHAJIbHBIX
CTpeccoB

yuu. OnHCBIBaeMBle IpPOSIBJEHHS

OTHOCATCA K 30JI0TO-KBapleBoil cynbduiHofi ¢opmauun. OHu cHOpMHPOBAHBT
B HECKOJIbKO CTaiHii MHHEepa/H3alHH, KOTOPHIM COOTBETCTBYIOT ONpedesieH-
Hble MHHEpaJIO-apareHeTHYECKHEe acCOHanHtH.

Panuss (6epesutoBas) cranus. Bepesutn paspuBalorcsi B 3aabbaHaax
KBapUeBHIX XXHJ WJH CJAraloT CaMOCTOsiTeJbHble Tella He6Oo/bIIO# MOLULHO-
cTH. OHH HMEIT ICHO BHIPaXKEHHYIO 30HaJbHOCTb IO MOLIHOCTH, HaYHHAs OT
cJabon3MeHeHHBX W XJOPHTH3HDPOBAaHHBIX TPAHOAMOPHTOB IO NepHEepHH
JKHMJI IO MEeTacoMaTHTOB O0e3 DENHKTOB HCXOAHBIX MNOPOJ B LEeHTPaJbHOH
YacTH.

OcHOBHaf NpPOLYKTHBHAs CTajusl XapaKTepHu3yerTcsl NPOsBJEHHSAMH 3Ha-
YHTEJNBHOrO YHcJa NapareHeTHYECKHX acCOlHalui, cpeli KOTOPHX TJaBHOE
NOJIOXKEeHHe 3aHHMAIOT 30JI0TO-apCeHONHPHT-NUPUT-KBApPLEBas H 30J0TO-IO0-
JHMeTasanyeckas ¢ cyabbdoconsiMH. B nepBoil OCHOBHBHIMH MHHepalsiaMH
ABJIAIOTCS KBapl, aPCEHOMUPHUT, NHPHT, MapKa3HT U 30J10TO. APCEHONHUPHT H
MHPHT 06pa3yioT BKPaNJeHHOCTb, THe3A000pa3Hble CKOIJIEHHS] B KBaplie HJH
NpoRoJabHble nonock. CoaepxkaHue paHHHUX cyabduaoB Kosnebneres ot 0,5 no
10%, npu 3ToM Ha [4OJil0 MHPHTA H apCEHONMHUPHTA NMPHXOAHTCA He MeHee 909
0T 00lero KoJHYecTBa PyAHLIX MHHEPaJIOB.

30J10TO-NONUMETANIHYECKAA C CYJAb(OCONSIMH mapareHeTHUYeCKas acco-
I[Hall¥sl pPa3sBHTa B OCHOBHOM B KBapleBHIX JXXKHJiax. B coctaB accouuaunuu
BXOJAT TajleHHT, chajepHT, XaJbKOHPHT, 6J1eKJ1as pyaa, BACMYTHH, CaMOpoOJ-
HBIfl BUCMYT, cyJb¢ocosn cBHHIA (6yJaHXEPHT, JXKEMCOHHT), CBHHIIA H Me-
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annaoTpuomMopdHble, caaboylJHHeHHble 3epHa. Briensitorcs TpH Pa3HOBHB-
HOCTH KBapla.

KBapy I mupoko pa3BHT, BHINOJHSIS OCHOBHYIO 4acTb XKHJ. DTO KPYHHO-,
pexe CpeJHE3ePHHCTHI KBapl, MacCHBHOM, HHOrAa OpeKYHeBOH TEKCTYpH,
rpaHobyacToBoit cTpPyKTyphl. lIpeAcTaBiieH CpaBHHTEJNbHO OJHOPOAHHM
arperaToM YIJHHEHHBIX M H30METPHYHBIX KPHCTaJJOB. 3epHa pa3zpobJeHbl
M KaTakjJa3upoBaHbl. XapakTepHH AedopMmauuy u3ruba, B MeHbllel Mepe —
¥03aHYHOro pacnaga 3epeH. [locjieiHsAsl BripaXKeHa B NOABJEHHH BOJHHCTO-
ro, MePUCTOrO ¥ MO3aHYHOTO yracaHus. B manwbHefinieM NPOHCXOAUIH pacmaj
H NEepPEeKPUCTANJIH3alUs KPYNHbIX KPHCTAJIOB B CKOIJIEHHS MEJKHX 3epeH C
HOJIOCYATHIMH, JIOCKYTHO-MO3aHUYHBIMH H H30METPHUYHO-0JIOKOBBIMH CTPYKTY-
pamu. CteneHb KatakJjasa konebsaercs or 0,2 no 8° Ha 0,1 MM nomnepeyHuka
sepHa. C KBaplieM CBSi3aHO He3HaUHTeJbHOE KOJIHUeCTBO nupHTa I, apceHo-
nupura I 4 camopoaHoro sosora. TemnepaTtypa ero o6pasoBaHusi, N0 AaHHHIM
roMOTeHH3alHH BKJOYeHnH, 420—320°C.

Ksapu Il npeacrabien Gosee MeTKO3epHUCTOR Pa3HOCTHIO C PA3MEpPOM 3e-
peH 1o 0,1—0,6 mm. Cpenn xpynHO3epHHCTOro KBapua I on o6pasyer npoxKuJ-
KooOpa3Hble H THe3JOBHAHLIE YYacTKH, HHOFJAa Pa3BHBaeTCs 10 OTAEJbHHIM
o6J0oMKaM MJH KpHCTallaM 3aMellleHHOH nopoinl. PasMenlenue KOHTpO-
Jgupyercs 6osiee MO3AHHMH NPOXHJIKAMH KaJHILINATA H CEKYUIHUMH HPOXKHJ-
kKamu kBapua III ¢ kanpuuTom. PopMa 3epeH H3OMeTpHYHASH, C PaclIKBYA-
THIMH KOY1YpaMH, YANUHEHHO-BHITAHYTAs, ecToBaTas. Kapy I accouuunpyer
C KaJHLINAaTOM, CEPHLUUTOM, KapOOHATOM, pyAHEIMH MHHepaJaMH H 30JI0TOM.
OTHOCHTCSL K NPOJAYKTHBHOH cTafiud. MecTaMH 1o IpaHHLAM MeXAY CKomJe-
HHsAMH kBapua I u Il pasMelnaroTcs Lenoykn 3epeH NHPHTA, apCeHONMHPHTA,
30J0Ta, OJekAbIX pVA, rasedura. Ksapu 1l o6nagaer HopManbHBIM yracaHu-
€M, 3epHa ero npo3payHsl H HecyT ciaelbl ciaboro maBieHusi. CpeJHsAs BeJH-
yyHa uaruba 3epeH cocrasisier 0,1° Ha 0,1 MM monepeyHHka 3epHa. Temnepa-
Typa obpasoBaHus kBapua I1 320—220°C.

Keapu Il uMeer orpaHnueHHoe pacnpoctpaHeHue. K HeMy oTHOcHTCS
BOASHO-NPO3payHbI{l XaJlefOHOBKAHBIH KBApIl, YaCTO acCOLUUPYIOWHUI C be-
JBIM KaJbLUHMTOM H B MeHblliell Mepe — ¢ TOHKOUEIIYHYATHIM CEPHLUTOM.
KBapi 1!l o6pasyer ToHKHe ceKylllHe NPOXKUJKH Kak B Npejenax pPa3BUTHHA
IBYX PaHHHX IeHepaluii, TaK U BO BMEUIAIINX TOPOAAX, a TAKKE LIeMEHTUDY-
et obnomiku kBapua I u I, co3gaer oTopoukn BOKpPYyr 3epeH cyabdUAOB, pas-
BHBaeTCsl NO TPelIHHaM COBMECTHO C MOJIOYHO-OesBIM KaJbLHTOM, 06pasys
ToHKHe (He Gosee 1—2 MM) mpoxuakd. B oTJiHuHe OT MepBHIX IBYX reHepa-
nuit kapy lIl uMeer oueHb MeNKO3€pHHCTOE POTOBHKOBOE CTPOEHHE, MOYTH
JulleH PyAHBIX MHHEPaJIOB, €C/IH He CUHTAThb 3aXBaYeHHHIX H pacTePThHIX B
NBUIb CYIbGhHA0B H HE3HAUHTEILHOTO KOJAHYECTBa 30J10Ta. 3epHa kBapua I
HMEIOT H30METPHUYHBbIE U IOJUTOHANbHEIe GOPMEI C YETKUMH NJIaBHO M30THY-
THIMH TPaHHLAMH, pa3Mephl HX — OOBIYHO JlecsiThie H COThle AOJH MHJIJIH-
MeTpa.

KapGonaThl npencras/ieHsl AByMs TunaMu. Kap6onart I cmoxeH posoBa-
THIM TOHKO3EPHHCTBIM arperaToM BTOpPOI cTaanH MHHepajoo6pasoBanHs. OH
TpeAuIecTBOBAJ BhINAJeHHIO OCHOBHOH Macchl cy/1bGHAOB H 30J10Ta. PO30BHI#
Kap6oHa1 TeCHO accoUHHpYyeT ¢ KBapueM I, Brlfensdsick MOYTH OLHOBPEMEH-
HO C HUM U ¢ GOJIBIIMHCTBOM PYZAHBIX MUHEPAJIOB, HMeeT MeJIKO3epHHCTOe
cTpoeHHe u HabJilofaeTcs BCerha B CPacTaHHM C KBapueM, o6pasys rHe3fia H
OTAeJIbHEIE TOHKHE XHJIKH, B 3a/b0aH/aX KOTOPHIX YacTo HabiI0AalnTCs
CKOIVIEHHS PYIHBIX MHHepanoB. O6byHO 06pasyeT yIJHHeHHHE, HeMPaBH/Ib-
Hble 3epHa 6e3 ABOHHHKOB.

Kap6onart II (kanpuut) mpencraBieH MOJOYHO-OeJNbIM KPYITHOKPHCTAJ-
JIHUECKHM arperatoM. Berpeuaercs B TecHolt acconuanuu ¢ kBapuewm III, ce-
yeT BCe paHee o6pa3oBaHHEe MHHePaJbl HJIH pasBHBaeTcsl BJOJb 3aJb0aH-
JOB XHJI.
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I'naBHble pyAHHEe MHHepaJjbl $GOpPMAaLHH — apCeHONUPUT, MHPHT H 30J10-
T0. B pas/nyHBIX COOTHOLIEHHAX 3TH MHHepaJbl NPHCYTCTBYIOT BO BCeX TH-
nax o6pa3oBaHH{l H BXOAAT B COCTAaB BCeX NapareHeTHYeCKHX acCCOLHaLHi.
OcHoBHasi Macca NHPHT-apCeHONHPHTOBOH MHHepaiu3alH B BHAEe HepaBHO-
MepHO#l BKPalJICHHOCTH pacnpejensiercs B THAPOTepMasibHO-M3MEHEHHBIX
GOKOBHIX MOPOAAX, BMEIIAOIIHX KBaplieBhLle XKHUJbl, a TaKXKe B 6epe3HTH3HPO-
BaHHBIX H JIHCTBEHHTH3HPOBAHHHX JaHKaXx.

ApceHonmHpHT NpeACTaBJeH IByMsl Pa3HOBHAHOCTAMH. ApceHomHpHT I
o6pasyeT HeNpaBUJIbHO BHITAHYTHIEe JHH30BHAHBIE arperaTHele CKOIJEHHSA,
pacnpefensiollnecs cyb6napanieNbHO KOHTAKTaM XKHJ, ¢ 06UJNBHBIMH BKJIO-
YeHHSMH NopoLoo6pa3yIolinX MUHepasoB. Accouuupyer ¢ nuputom I u kBap-
1eM, TOHKUMH 060c06JIeHHSAMH paHHero 30J0Ta. ApceHonupHT I, kak npasH-
710, 06pasver ckONJIeHHs B HanboJiee TeMHOOKpaUIEeHHBIX y4acTKaX KBapla,
MeTacoMaTHYeCKH Da3BHBILUErocs MO KCEHOJHTAM BMeIlaolIHX MOpPOA; KpH-
CTaJIIB pasapobJeHsl.

ApcenonupHur II npeacraBieH TOHKO-Pa3HO3EPHHCTHIMH arperaTami 3e-
peH 6JH3KOPOMOHYECKHX CEUeHHH B cpacTaHHsX ¢ 6Jeknoil pyAok H XalbKo-
nupHTOM. XapaKTepPHbB OZHOPOZHOCTb CTPOEHHs, OTCYTCTBHE BKJIOUEHHH IO-
ponooGpasylolliuX MHHEPaJOB.

B OepesuTax M APYrHX THEPOTepMajbHO-H3MEHEHHHIX MNOPOJAaX HHPHT
pacmpocTpaHeH He3HaYHTeJbHO, KOJHYECTBO €r0 B OTHAEJBbHHIX Yy4YacTKax co-
craBasier 5—109%. TunuyHble MeTaKpHCTAMIH nHputa I B Gepe3utax yacro
HMEIOT CKeJleTo- H (yTnspoobpa3Hbii o6auK. ITupur 3mecy pasBuBaercs 3a
CYeT XKeJe3ocoJepKallHX MHHEPaJioB, €r0 METAKPHCTAJLJIb B IApax COXpaHs-
10T OCTaTKH 3aMellleHHbIX MHHEepaJioB. B HHTEHCHBHO M3MEHEHHBIX MOPOAaX
BOJIN3H KBapUEBHX XKHJ C OpYAeHeHHeM PelKHe BKpallJleHHHKH NMHPHTa MHO-
TOYFOJIbHBIX ¥ OJIM3KOKBAJPATHBIX CEUEHHH BLILENAIOTCA Ha (OHE CylLIecTBeH-
HO apCeHONHPHTOBOH MHHepasJH3allMH KPYNMHBIMH pa3MepaMy KpPHCTaJJOB
(0,5—3 mM), Gosee HMHTEHCHBHBIM JpoOJieHHEM H CPaBHHUTENIBHO PEAKHMH
ame6006pa3sHbEIMH 060c06eHHAMH PaHHEro 30J0Ta.

HenocpeacTBeHHO B pyAaxX WHTEHCUBHO pa3apobJieHHble KPHCTAMABL MH-
pHTa | cueMeHTHPOBAaHHl KBaplieM, XaJbKONUPUTOM, c(hajepHTOM, FaJeHHTOM
u 3ogo0toM lI. MHoraa TpeuluHbl OAHOTO HampaB/eHHsT BHIMOJHEHH KBap-
nem II B cpacranuu co cdaneputroM H raneHHTOM. MHKPOTBEPAOCThH NHPH-
ta I usmensierca or 1214 go 1846 xI'/mm2. Ilo mepudepHH MeTaKpHCTANIOB
nupuTa [ yacto pa3BHTH KBapL-CepHLUHUTOBHIE OTOPOYKH, B KOTOPHX HaGuio-
JlaloTcs pefiKHe BHAENEHHS CyAb(HI0B NOJUMETANANUIECKOH CTaRUH.

B xBapuesnix xuaax nuput I pasgpo6GiaeH U yacTo mo ero nepudepHu
pasBHBaloTcs arperaThl KyGoB nupHTa Il ¢ xanbkonuputoM, 6seknoll pynoH,
sonotoM Il u canmepurom. Pasmepn KpHucTanaoB He npesbimaiT 0,3—
0,5 mM. BHyTpeHHee cTpoeHHe €ro KpHCTalJoB 30HalbHOe, CTeneHb
ApobJeHNs B OTJIMYHE OT-NMHpHTA | He3HayuTeNbHASA.

B accouuanuu ¢ cyabpoCcoJasIMH CBHHIIA M CyPbMBl IPHCYTCTBYeT HHOTAA
nupHuT 111, Hecyuinit oGunbHbBIe BKJIIOUEHHS 30J10Ta H CYJbdoconel, KoTopuie
pacnpenensioTcss B OCHOBHOM B NepH@epHHHBIX dYacTsX KpHCTamaoB. [lu-
put 11T umeer yeTkue kpucrannuyeckue orpaHerus (100)+ (111). Pasmepn
KpHcrtaanaos ero 0,02—0,3 mm. MukpotBeprocTs 910—1175 xkI'/mMm2,

Mapkasut o6HapyxeH B eIUHHYHBIX CAydyasx B Gepe3HTax H KBapleBo-
KHJBHEIX pyAax. O6pa3syeT TecHellllHe cpacTaHUs C apCeHOMHPUTOM M obpa-
CTaeT MeJKHe 3epDHa XaJbKONMHPHTA C MHPPOTHHOM, 3aMellas MOCJAeZHUH.
PasMep sepen Mmapkasura 0,003—0,064 mm.

ITnpporus HabaoZaeTca B BHAe HENPAaBWIBHHIX OBajJbHBIX 06ocoGie-
HHH B aCCOLHMAaLHH C PAHHHM XaJIbKOMUPHTOM B nupHTe I U apcenonupure I
6epe3sUTH3HPOBAHHBIX NOPOX. Pa3mephl BHIEIEHH pPeKO MPEBHILIAIT Aecs-
THie NOJH MHJAJAHMeTpa. B pyZax BhiieseHHS IHPPOTHHA HCKJIOUHTENBHO
pPelkH. B ofHOM cayyae B KBaplie YCTaHOBJIEHO 060co6JeHHe XaJbKONHPUTA
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30,4 MM) c niacTHHKaMH NHPPOTHHA H H3OMETPHYHBIMH KPHCTAJNJaMH
KoGaJbTHHA *.

Monn6aeunt obHapyxKeH B elHHHYHRHIX 06pa3lax B cJaloOKaHIUNATH3H-
POBAHHOM M CEPHLHTH3HPOBAHHOM KBaplueBOM AHOPHTE BMeCTe C MHPHTOM,
XaJIbKOTIHPHTOM.

Xa/NbKOMHPHT pacnpocTpaHeH WHPoKo. OAHAKO 3aMETHBIX CKONJIEHHH B
pydax He o6pasyer. B Bune meaxux (0,001—0,06 no 0,8 MM) HenmpaBHJIBHBIX
BLIIeJIEeHHH OH NMPHCYTCTBYeT B CPacTaHH{ C MHOTHMH DYAHHIMH MHHepaJja-
MH. B Gepesutax uaule gpyrux HabJaIOAAIOTCS CPAaCTaHHUS €r0 C MHPPOTHHOM,
a B KBapLUeBHX XHuJax — c 6sekno# pyao# u cpaneputoM. B 6epesurax BH-
JeJleHHs XaJbKONHPHUTa | ¥ MHPPOTHHA He3aKOHOMEPHO pacnpelensiioTcs B
NHPHTE H apCeHOMHpHTe. B KBapLeBHIX XKHJaX HeNpaBHJIbHBEIE BbIJeJIeHHS
Xanbkonuputa Il neMeHTHPYIOT NHPHT, aPCEHONUPHUT, a TaKXKe NPHCYTCTBYIOT
B cpacTaHusx ¢ 6Gjeksodl pyno#, chaneputom, pexe sonotom 11 u rasenurom.
H3penka B pyaax Haba10ZalOTCs CTPYKTYPHl pacmaja CHCTEMBl cpajJeput —
XaJABbKOIHMPHT, YTO sIBJASETCS YKa3aHHeM Ha (opMHpOBaHHe MHHepaJH3alHH
noJIUMeTaJlJIndecKo cTafluu npu Temneparypax 300—350°. B pyznax mpHCyT-
CTBYeT Takxe Xanabxkonuput IIl, o6pasymomuiicas cOBMeCTHO ¢ apCeHONMHDH-
ToM 11 3a cuer pa3noKeHHs TEeHHAHTHTA.

TasenuT wanie Apyrux o6pasyer accounauuu ¢ 6Jaekyaoi pynoil cmelaH-
HOrO COCTaBa, CBeTJLIM c(ajiepuTOM B TOHKO3epHHCTOM KBapue II. B 6Gepe-
3HTaX TajleHUT HCKJIOUMTENbHO PelOK H OTMeuYaeTcsi B KBapIl-CePHLUHTOBBIX
otopoukax nupuToB. CoBMecTHO ¢ 6seKJOf DPYAOH FaJIEHHT BLINOJHSET Tpe-
HiMHB B KBapue 1], a TakKe BMecTe ¢ KBapueM M APYrHMH MHHepaJaMH lie-
MeHTHPYeT pa3apobiaeHHslfl nupHT I u apcenomuput I. YacTh cpactanus ¢
Cyab(OCoJIAMH CBHHIA U CYDPbMBI, @ TaKXke ¢ 30J0TOM. BypHOHHT HHOTrAA 06-
pasyeT peaklIHOHHBIE KaeMKH o raaeHuty. OcHoBHas Macca BblAeJeHHi ra-
JieHHTa uMeer pasmepn 0,003—0,1 mm.

Codanepur npeicraBsieH TpeMs MOp(}OJOrHYeCKHMH Pa3HOBHAHOCTSMH.
Panuuii, TeMHO-Oypblfi casiepHT acCOLUUPYET C PAHHUM XaJbKOMHPHTOM I H
THPPOTHHOM, BCTpeyaeTcs KakK B PyAax, Tak H B Gepe3utax B BHJe 0060cobJe-
HHI B MHpHUTE U apceHonupHuTe. bBosee kpynHosepHuctee (0,05—1,0 MM) u30-
MeTPHUHbIE BblJeJeHHs cdajlepuTa ¢ MYJbCHOHHOH BKPamJIeHHOCTBIO Xalb-
konupuTta Il BerpewaloTest TONIbKO B KBapleBHX Xuaax. Eule Gojiee KpynHbIe
rHe3/l0Bble CKOIVIEHHS cBeTJioro canepura-kaeitodana (2o 5 MM) Habiuona-
10TcA 060co6JeHHO OT NHpHTA U apceHonupura B kBapue Il u IIl. Ilo nepu-
depun xiaeiiopana paspHBaloTcsA O/ekjast pyfa CMeLIaHHOIO COCTaBa, raje-
HUT H OypHOHHUT. MlHOrIa B 3THX cpacTaHMsX TPHCYTCTBYET TaKXe 30J0TO.
Baeknas pyada (TeHHaHTHT) pa3BHBaeTCsl B OCHOBHOM B KBapleBHIX KHJAX.
Haun6osiee paHHs? Pa3sHOBHAHOCTL GJIeKNOH PYAH LeMEHTHPYeT pacKpoOIIeH-
HBEIt apccHONHPHT. B accounaunu ¢ 6aekmnop pynoil I yacto npucyTcTByiOT
KBapll, MeJKO3epHHCTEIH caepHT, pexke 30J0TO U XaJbKONHDPHUT Hayasa mo-
JMMeTaJJIHUeCKOl CcTafuH pyA006pa3oBaHusl. YCTAHOBJEHE CTPYKTYPH pas-
noxeHus 6aeknofi pyas I ¢ o6pasoBanneM xanskonupurta II u apcenonupu-
ta Il

B accoumnannu c rasieHHTOM, chasiepuToM U 6ypHOHHTOM I uacto HabJro-
nzaercsa Giekuas pyaa Il cMmewanHoro coctaBa ¢ 06HIHEM TOHKHX MHUHEpaJib-
HBEIX BKJIOYeHHH cepebpa, 3JIeKTPyMa, 30J10Ta U SMYJbCHEBHAHBIX BKIIOUEHHH
ApYrHX MUHepaJoB. B accounanun ¢ 6ypHouutom 1I, GymaHkeputom, 3oJ10-
10M H HHOrJa B:eMCOHHTOM OTMEYalOTCsl TeTPA3APUT H MPOAYKTHL €ro pasjio-
JKeHHSl — TYAMYHIHT H XaJbKOMHPHT. '

ITo nanubiM 3. A. Koanosekoit v 1. 1. HOyiicen6ekosa (1973), B pyaax
‘YCTAHOBJIEHHB! TPH reHeTHUYeCKHe PAa3HOBHAHOCTH GJEKABIX PYZ, NPUOIHXKAI0-

* [To maunbim 3. A. KossioBcko#i, nosiBjleHHe B pyAax HEKOTOPHX MHHepaloB BHe-

MyTa H KoGa/bTa (BHCMYTHH, JIHHHEHT-3HTEHHT, KOGAaNbT-NHPHT) CBSI3aHO ¢ AafKaMH OCHOB-
HOro COCTaBa; aCCOUHALHIO AOMOHAIT 3JeKTPYM, MHPPOTHH ¥ XaAbLKOMHPHUT.
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(puc. 67, 6, 8) u 3onoroMm lI, nuputom Il HAH BHINONHSET HHTEPCTHIHH B.
KBaplle H apceHonmupute (pHc. 67, e). MHorna Haxomutca B cBOeo6pasHHIX
cybrpaduuecKHX cpacTaHHSX co chasepHTOM, 6JiekJ0i pYyAOH H TaJeHHTOM.
HApyras pasHoBHAHOCTL GYPHOHHTA HabJawojaeTcd B BHAE PeakKIHOHHHIX Kae-
MOK MeXAy BbIAEJEHHSIMH rajeHHTa H GJeKJOH PYAH, rajleHHTa H JIKeMco-
HHTa H 1p.

BynaHxepuT H JXKEMCOHHT BCTPeYaloTCs AOBOJBbHO YacTO B CPacTaHHH
C pasJHuYHLIMH MHHepaaaMH pyZ (puc. 67). Accounupys c 61erjoit pyno#H,
cthasepHTOM H NMO3JHHM HHPHTOM, OHH pacnoJjaraimTcst 6JHXKe K LEHTpalb-
HBIM YacTsiM KBapLEBHIX }KHJ B BHJe T'He3] B TOHKO3epHHCTOM KkBapue III.
YIJHHEHHble, [0 HTOJMbYaThiX, KPUCTANAB 6ysnaHXKepHTa Ppa3BHBAIOTCA IO
nepudepHu XKeje3ucToro cgajepHTa HIH 06pa3yloT HAHOMOPGHBIE 060c06-
JeHus B Kaefiodare. ,

3os0TO pacnpejensieTcs KpaiHe HePaBHOMEpPHO B BHAe e€AHHHUYHBIX 3e-
PEH U THE3A0BHIX CKONJIEHHH, pa3MepHl BHIAEJIEHHH 30JI0Ta H3MEHSIOTCS OT
cy6MHKpocKonuyeckHx Ao 1,5)2,0 MM. YcranoBieHo, uto 17% 30/M0THH HMe-
10T pa3mepsl po 0,005 MM, 62% — or 0,005 mo 0,05 mm, 11% — ot 0,05 no.
0,1 MM, 7% — o1 0,1 10 0,5 MM 1 3% — o1 0,5 1o 1,0 MM. [Tpo6GHOCTB 30s10Ta
KoJsie6aetca ot 839 mo 926.

®opMbl BLIJe/IeHHH 30Ji0Ta pasHoobpasHbie. B HeH3MeHEHHBIX PaHHHX
IUPHUTE W apceHONHPHUTE GOKOBHX NMOPOX M Oepe3nTax MPHCYTCTBYIOT TOHKHE
aMeGoo6pa3Hble OBaJbHbie U NPOAOJrOBaTHE BhAeNeHUs. B kBapueBblX XKH-
JlaX OCHOBHasi Macca 30JI0Ta HMeeT OCTPOYTroJibHEIe H MPOXKHAKOBHAHBIE GOP-
MBI, MOJUYKHHEHHBEe KBapuy H cyJibdunaMm. B kBapue u cyabdpumax HHOraa
HabmofaeTcst 30J10TO B opMe OKTasAPHUYECKHX KPHCTAJI0B. BepuinHel xpu-
CTaJ/10B OOBIYHO CrVIaXeHbl. ArperaTHble CKONJIEHHS 30J10Ta B KBaplie Hepea-
KO HMEIOT JeHAPHTOOOpa3Hbli BHA.

o070 06pa3yeT napareHeTHYeCKHe acCOLMAIMHM C PAa3HBIMH IO BpeMe-
HH BbIAeJEHHs DYJHBIMH MHMHepaJiaMH H KBapLeM Tpex reHepauuii. PaHHee
305010 I Cy6MHKPOCKONHYECKOE, PACIpPOCTPaHEHO HE3HAUUTENbHO, OTHOCH-
TeJbHO D2aBHOMEPHO pachnpefensieTcs B GOKOBHIX THAPOTEPMaNbHO-H3MEHEH-
HBIX NOpOJax, BcTpeuaetcs B nHpuTte | 1 apcenonupure L.

3osoto 11 or MesKo- A0 cpelHE3epPHUCTOro, TECHO acCOLUHDPYeET ¢ OJeK-
Jolt pynofi (teHHaHTHTOM) U KBapuem II. OcHoBHas Macca 3070Ta LleMeHTH-
pyer pasapobseHHble arperaTthl apceHonupura I, mupura I (puc. 68, 6) uau
BHNOJHseT HHTepcTHUHH B KBapue I1. 3onoto 111 ycTaHoBAEHO B accounannu
¢ 6JeKJ0H pPyHoOl CMelIaHHOTO COCTaBa, TeTpa’ApuUToM (pHC. 68, 8), 3JeKT-
PYMOM H cyJib(doCOoJsAMHE CBHHIA U cypbMH. 3o0s0T0 IV («ropunynoe») pas-
BHBaeTCs B KBapL-KaJbLUUTOBHIX arperatax no nepudepuu pyAHLIX MHHepa-
JIOB paHHHX accounuauuid. MUKpPOTBEepAOCTb 30JI0T2 Bapbupyer oT 43,8 no
107,9 xI'/mm2. Tlo 28 zamepam 73% 30M0THH UMEKT TBepAOCTh 50—
80 xkI'/mm?2.

B 30He OKHCJEHHSI 30JI0TO YKPYNHsIeTCsl: CYOMHKPOCKONHYeCKoe — 10
0,01—0,05; 6osee kpynHoe (M3 cyJbdOHAHO-KBapLEBHIX XKHJ) — L0 CaMOpPO-
KoB (pHc. 68, a). BkpanjieHHOCTb caMOpOJHOro 30J10Ta B 30He OKHCJIeHHS
yCTaHOB.I1¢H1a B JIHMOHUTE H CKOPOJHTE.

TeMmnepatypHuIfl pexxuM (QODPMHPOBaHHSI H3yyascsd METOAOM T'OMOTeHH-
3auuu Braoyeunii, Kapu I nepenonuen menkumu (0,002—0,008 Mm) oxHo-
H AByx(da30BBIMH BKJIOUeHHAMH. Cpeld HUX no ¢opMme H TEMNepaTypam ro-
MOTreHH3aliHH BBIACMSIIOTCS TPH Ipynnel. [lepBas rpynna — 310 ogHoda3oBLIE
ra3oBbie BKJIIOYEHHA C TFeOMETPHUYECKH TMPaBUJbHBLIMH OrpaHHYeHUsMH. BTo-
pasi rpynna —— BKJIOYEHHs OBaJbHOH H HeNpPaBHJIbHON GOPMBI C TeMIlepaTty-
pOH romMoreHH3aluHH B XKHAKYIO $a3y 420—380°C. Tperbs rpynna — BKJIO-
YeHHs 0BaJbHOH (OPMBI, BHITAHYTHIE, HHOrAa NOYTH KPYIJIbIE, FTOMOTE€HH3H-
pylomsecs npu Temneparype 370—320°C. JlaBjeHue B 3Ty cTaiHi0 OLLIO
npubausnteabHo 1100—1000 atm. KBapu II Takke comepXuT 3HaunTebHOE
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KOJIHYECTBO ra30BO-XKHAKHX BKJIIOYEHHIH OGBIYHO OBaJbHOH (HOPMEI pa3MepoM
0,002—0,004 mM. 'omorenusauusa no I Tuny B HHTepBaJse Temneparyp 320—
220°C. [laBneHue B 3Ty cTajuio onpefneneHo B 1000—450 atM. StH pe3yasn-
TaThi XOPOLIO COMVIACYIOTCH ¢ AaHHBIMH MO HHTEPNpPETalHH CTPYKTYp pacnana
cucTeMH cdaneput — xaapkonuput (350—300°C) u accoumauMu TeTpPajgH-
MHT — 3JIEKTPyM — camopofHoe cepebpo (220—200°C). Kaeapu III nmeer
teMnepaTtypy obpasoBanus 245—180°C, kaasuur I — 245—220°C, kanb-
paT IT — 120—-75°C.

Coemeujennblll MURepasoHbLil TUN

IlpumMepoM opyleHeHHs, pPa3BUTOrO B NIpefieslaX BYJKaHO-NYTOHHUECKHX
CTPYKTYDP AE€BOHA, ABJSIOTCH NPOSIBIEHHS COBMeLIEHHOro (30J0TO-NOJHCYIb-
¢HAHOrO, 30/10TO-NTHPHUT-aPCEHOMHPHTOBOTO H PedKOMETalbHOr0) MHHEpallb-
HOT'O THIA B CBA3M C TEJECKONHUPOBAHHHIMH MarMaTHTaMH aeBoHa. OHH H3y-
YaJHCb MHOTHMH aBTODaMH.

Tlo ux maHHBEIM, CKJaguaToe OCHOBaHHE CTPYKTYPHl CIOXKEHO (JHILIOHA-
HOM ToJLelH BepXHEro OpPAOBHKa C NMpeofnafaHHeM NOJHMHKTOBHIX IeCHaHH-
KOB H aJieBpoJaHTOB. CTeneHp MeTaMopdu3Ma BOPOA oOTBevaeT dalnuu 3ene-
HHX ciaHueB. Ha ckiaayaTom OpAOBHKE C DE3KHM YIJIOBBIM HeCOIJIaCHEM
3aJIeraloT KOHIVIOMEDATH H NMECUYaHHKH ¢ PeJKHMH IJ1aCTaMH aHIE3HTOB KOK-
TACCKOH CBUTbHlL HHXKHEro — cpelHero JAeBoHa MolIHOcThio A0 120 M. Ty-
(OreHHO-TeppUTEHHBIE OTJOXKEeHUSI KapacafcKOH CBHTHI CpeJlHer0o — BEPXHero
JleBOHA BMelUAlOT PBYLIHH HEKK NOpdUPOB U MEPEKPHIBAIOT C TPAHCTPECCHB-
HBIM 3aJleTaHHEM IITOK JHOPHTOB, B MX cocTaBe oTMeuarTcsl JaBOOPEKUHH
H Tydn anb6uTodHpOB, TydonecuaHUKH U NeCYaHHKH, BCTpeualoTcss 06JIOMKH
opymeHenbX nopold. MomHocTb cBHTH 10 80 M.

Ha naomaau nposBieHHs, npeAcTaBiasioileii coboit TeKTOHHUECKHH
6J10K, pacceueHHbIfi TPEMA CHCTEMaMH TPeUHH IHPOTHOTO, CeBepO-3anaHoro
H CEBEPO-BOCTOUYHOFO NPOCTHPaHHA, PpPa3BUTH HHTPY3HBHHEe 06pa3oBaHUs
Tpex 3ranoB. K nepBoMy OTHOCSITCSI HHTPY3UH TPaHOAMODHTOB CpeAHeeBOH-
CKOT'O KBI3BLJIXKAPTACCKOTO KOoMIJIeKca. C HUMH NPOCTPAHCTBEHHO U Napare-
HETHYeCKH CBA32aHa 30JI0TO-NOJHCYAb(HAHAS MHHepaausanusi. Bo Bropoi
aTan o6pa3oBaJHCh CJOXKHO(DalLHaJbHble CyOMHTPY3UH H AaliKH mopdHpOB,
CONpPOBOXKJAaeMble TPOXXKHIKOBO-BKPaMJeHHOH 30JI0TO-apCeHONMUPHT-NHPUTO-
BOH MHHepaausaunueil. B Tpetuii sTan BHeApHIHChL rpaHHTH JKeabTayckoro
MaccHBa, (OpMHpOBanach MOCJAEKENbTAyCKasi CepHA JaeK allJHTOBHAHBIX
I'PAaHUTOB M nHab6a30BLHIX NOPOHPUTOB ¢ MeZHOH H peAKOMeTaJbHOH MHHepa-
au3auveit (puc. 69).

HIHTpy3usiMM mepBOro 3Tana CJOXKEH IITOK, 3aHHMAIOWNH [eHTPaJbHYIO
9acTb BYJIKAHHUYECKOH CTPYKTYDH, H DAL TPEUIHHHBIX HHTPY3Hull B ero o6paM-
JeHun (ra66po-anabaswl, rab6po-AMOPUTH], AHOPHTH, KBAapUEBHE IHOPHTHI,
FPaHOAHODHTHI, TJIarHOTPAHHTH H AMOPUTOBHIEe HOPGOHPHUTH). JHAUHTENbHBIE
Kosie6aHHs B KOJHYECTBEHHHIX COOTHOWIEHHSX CBETJIOOKPAILIEHHBIX H TEMHO-
IBETHHIX MHHEPaJIOB CBHAETEJLCTBYIOT O CJOXHOH AuddepeHIHaUH MarMul
H HaJIHYUY SIBJEHHI aCCHMHJALUHH H rH6puau3Ma. JlopyaHble JafikKu IHOPHTO-
BhHIX MOPDHPUTOB HEMHOTOUHCJEHHBI M BHINOJHSIIOT TPEUIHHBI CeBepo-3amal-
HOTO U CeBepO-BOCTOYHOro HampapJseHHH. OGBIYHO CONPOBOXKAAIOTCS 30HAMH
MHHepaJH3auud. BerpevalooTes eAHHHUHBIE JIHH3000pa3Hble Tesla I'PaHOILHO-
pHT-nopdHPOB, NMPHYPOUEHHBe K KOHTaKTaM ¢dauuanbHeX pasHocTelt rab-
6pO-AHOPUTOB M AHOPHTOB. XapaKTepHO# 0CO6EHHOCTBIO COCTaBa MOPOX WITO-
Ka SBJASETCS NOBBILIEHHOe colepxKaHue uenouedt (13,4—16,2%) u amoMmu-
nus, npeobiafaHie HATPHA Hal KaJHeM.

TpH cHCTeMBbl TPeIllHH ONpeleNsIOT CTeneHb JAPOOJEeHHS H MU3MeHEeHHs
nopof, HanGosee NPOABHBILYIOCS B I0XKHOH, CeBEepHOI H I0ro-BOCTOYHOH 3HAO0-
KOHTAaKTOBHX YacTHX IITOKa AHOPHTOB. B 30Hax Apo6ieHHsT pa3BUTH THADO-
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TepMaJIbHO-MeTacOMaTHUeCKHe TIpOllecCH ABYX CTafHil ¢ 06pasoBaHuHeM
KBapl[-CEPHIHT-MYCKOBHTOBbIX NOPOA (6epe3snTOB) CO C1aG030NOTOHOCHHMH
MHPUTOM H 2PCEHONHPHTOM H KBAPLU-KaPGOHATHBIX MPOXHIKOB C anbOHTOM,
CEPHIIHTOM, XJIOPHTOM, CynbdHIAMH H 30J0TOM. B COBOKYMHOCTH OHH obpa-
3YIOT 30HBl, IITOKBEPKH, NMOJOCH M IHe3fa B HapYUIEHHHX MNOPOAAX. IMoBui-
lleHHble KOHLIEHTPalUHH CyNb(HAOB COCPeNOTOYEHH B IHIAOKOHTAKTax Aaek
JAHOPHTOBHX MOPGHUPHTOB HJH BAOJIb KOHTAKTOB KBAPLEBbIX XHOPHTOB K ra6-
6po-AHODHTOB.

s ol 77 F ¥ [x x @ |

"o WH2d2l + 13 _x J4 5 8 2—17

Puc. 69. Cxema cTpoeHus paHoHa NMPOABJEHHA MHHEPAJM3AUHH COBMELIEHHOrO
THNA

1 — uuXHUR — cpefHHI NeBOH; 2 — BepXHHH OpPAOBHK; 3 — CyOBYyJIKaHHYeCKHe
TIOCTBePXHeJeBOHCKHe NOPOHpPHI; 4 — ra66po-AHOPHTH — KBapyeBhle AHOPHTH

KH3BKAPTACCKOr0 KOMIJIEKCA; 5 — pasJjioMHl; 6 — 30Ha 3DYNTHBHHX H 3KC-
IJIO3UBHHX OpeKunii ¢ MHHepajaH3alHel; 7 — 30HH APO6JeHHS ¢ MHHepaJH3a-
HHeR

MuHepaJbHHIH COCTaB 30H BeCbMa Pa3sHOOOpa3eH, 31eCh OTMEYEHH 30J10-
TO, cepe6po, BUCMYT, CypbMa, reMaTHT-THAPOTreTHT, MHPOJIIO3HT, MHPPOTHH,
IIUPHUT, MAaPKa3UT, apPCEHOMHPHT, XaJbKOIMHUPHUT, casiepHT, rajleHuT, Gaekaas
pYyAa, repciopGHT, BHCMYTHH, aHTHMOHHT, GePTbeDHT, KEePME3HT, KO3aJIHT,
XaJbKO3HH, G0PHUT, KOBEJJIHH, TeTPaAHMHT. BreasoTcs caefyiolllHe napa-
reHeTHYeCKHe MHHepaJbHbEle acCOLHalHH,

ApCceHONHPHT-MUPHTOBASE PaHHAS acCOLHAUHUs COJEPKHT B CBOEM COCTaBe
apCeHONHPHT, MHPHT, MAaPKa3iT, XaJbKOMHPUT. PyaHule MUHepasis 06pasyioT
BKpaIlJIeHHOCTh B Gepe3HTax, BCe OHHM COREPKAT MHOIOUHCJIEHHKIE BKJIOYe-
HHSl TOPOA006Pa3yIOIUX H aKLECCOPHEIX MHHEPAJIOB.

KBapu-nuppoTHH-NHPUTOBAs AacCOUHALHsl TPHYpPOYeHAa K KBapPUEBHM
ANPOMHJIIKAM H COCTOHT H3 MHPPOTHHA, XaJbKONHUPHTA, IHPHTA, APCEHOMHPHUTA,
06pa3yolIuX I'He3a H NMOJIOCH B KBapue. [IepBRIMH BHIEJNANHCh NHPPOTHH H
XaJIbKOMHPHT, MO3XKe — aPCEHONHPHT, KOTOPHA CONEPXKHT JHCIEepCHOE 30-
J0TO.

Ksapu-repcnopdur-apceHonHpuTOBast accouHalus NPHYpoYeHa K KBap-
UeBLIM NPOXHJKAM, B KOTOPHX pyAHHE MHHepals o6pa3yloT HepaBHOMEp-
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HYIO BKPAamJeHHOCTb. DTy acCCOLHAIHIO MOXKHO CUHTATh oOcCaxAalolleH, npo-
LYKTHBHOH, NOCKOJbKY repcIopdHT NnosceMeCTHO 3aMelllaeTcss MHHepaJaMH
CYpbMBI, MeIH, BHCMYTa H CaMODPO/JHKIM 30JI0TOM.

KBapu-noaumerajandeckasi acColHanus pasBHTa caabo. B ee cocras
BXOJSIT KBapll, TaJieHHT, calepHT, XaJbKOMHPUT, TETPAAUMHT, Xa/bKO3HH.
OTH MHHepalbl CPacTalOTCA APYT € APYroM UAH 06pasyloT B OTAENBHOCTH
MHKPONPOXKHKJKH N0 TPelHHAM B NHPHTe, HeNpaBH/bHHE I'He3la B KBaplle,
BKJIIOUEHHS B aHTHMOHHTE.

IMonucynvduiHasa NpoAyKTHBHAsA acconuanus 6e3 BPEMEHHOTrO NEpepH-
Ba o6paszoBanach BejieX 3a KBapl-nojuMerannndeckoil. OHa BKJIOUaeT 60Jb-
nrofi Habop MHHEPaJIoB: XaJIbKOMHPHT, 6JIeKIYI0 pyLy, BACMYTHH, aHTHMOHHT,
caMOpoJiHOe 30J10TO, cepe6po, BHCMYT, CYpPeMy. B HauaabpHHE nepHon obpa-
30BaHHs NpeobaajfaloT XaJbKONMHPHUT H 6Jeksast pyda, a B NOCAeLyIOIHA —
BHCMYT H CypbMa.

KanbuuT-aHTHMOHHMTOBasE accoLHallHs 3aBepllaeT PyAHHA mpouece,
APHYPOYHBAACH K OCEBHM YAaCTAM NPOXHJKOB, B KOTOPHX KaJbUHT H aHTHMO-
HHT BHINOJHSIOT IYCTOTHI.

Bo BTOpofi 3Tan MarmatHamMa cHOPMHDPOBAJHCh HEKK MOPOHPOB H PAA
MeJKHX LITOKOOOpa3HbiX H JafiKoOGpa3HLIX TeJsl, KOTOPHE PBYT TeppUTeHHHEe
TOJILIH OPAOBHKA H IITOK AHOPHTOB. HeKK pacnosioxeH B UEHTPaJbHON YacTH
LITOKA H CJAOXeH JaUUTOBHIMH NopPHpaMHu, MeHblle — IPAHHT- H (eJb3UT-
nopdupamu. INopouposue BbigesenHs cocraBasor 30—40% ob6bema mopo-
Ab. OHH npelCTaB/JeHH B OCHOBHOM aJbOUT-QJHIOK/IA30M, MeHbllle — GHOTH-
TOM, KBapueM, eIHHHYHBHIMH 3epHaMH poroBoil o6MaHKH. CocTaB OCHOBHOR
Macchl — KBapIU-NOJeBOIUNATOBHA ¢ MHKDOTPaHHTOBOH, YYaCTKaMH MHKpO-
NMerMaTHTOBOH, MHKporpaHuYecKof HJIH MHKPOCGhEpOJHTOBOA CTPYKTYPaMH.
TlposiBieHn! Gepe3aHTH3auUMs, NUPHUTH3ALMA, N0 30HAM HapYLIEHHH Pa3BHTH
KBapl-Kap6oHaTHbIEe NPOXKHJIKH ¢ cyiabdHAaMu u 3on0ToM. Baoab loxHo#R
3HAO- W 3K30KOHTAKTOBOH YacTH HeKKa MNOPGUPOB NPOCHEKHBAETCS 30HA
9KCIJIO3HBHHIX 6pekuuil, cocTosiulas H3 06JIOMKOB BMellatoiiux ra66po-auo-
puToB M auoputoB (20—309% o6bema), CueMeHTHPOBAHHHX Gepe3HTH3UPO-
BaHHLIMH (esnb3uT-noppupaMu. Kak o6J0MKH, Tak H LeMEHTHPYIOLIHE NOPO-
bl B pe3yJbTaTe THAPOTEPMAJIbHO-METACOMATHYECKHUX NPOLECCOB H3MEHEHH
C pa3BHTHeM MHKpOYeUIYHYaToro H MHKPOIJIAaCTHHYATOrO CepHIIHTa, pexe
MYCKOBHTA, NPOXKHJIKOB NPO3PAavHOro CTEKJOBATOrO KBapua, BKpalIeHHOA
NHPHT-apCEHONMHPHTOBOH MHHepaJIH3alUMH H 30J0Ta. [IOBHIIEHHBIE KOHLEHT-
panMu cyabPHAOB OTMeyaloTcs Ha yyacTKax HanOoJbLINX cKonJleHHf 06/0M-
KOB B BHJe NOJOC, JIHH3 H THe3J, NPHYPOUEHHHX K 3K30KOHTAaKTOBOH 4YacCTH
Nalfiku JanHTOBHIX nopdHpoB. OCHOBHAS YacTb 30JI0Ta COCTABJSIET TOHKOAHC-
HepcHylo npHMech B nupHTe. KpoMme 30H Gpekuu#l 3070T0 H cyabdUIH yCTa-
HOBJIeHH B J1aBOOpeKYHAX H TydaX KHCJIOrO COCTaBa, 3ajieralolulix B KpoBJje
HEeKKa, a Takxe B jafikax rpaHuT-nopdupos. B pysax sroporo stana copep-
XKatcs cepebpo, Melb, IHHK, CBHHell, MHIUIbAK, 0J10BO, BOJbpaM, HHKEJb,
Ko6asbT H cypbMa.

O6uwe#t yepTo#i HOPMHPOBAHHA MHHEpAJU3allHK NMEPBOrO H BTOPOro 3Ta-
N0B sBJsETCH Pa3BHTHe NpeIpyAHOTO MeTacoMaTH3Ma (B HepBOM cJaydae IO
30HaM ApobJieHHs, BO BTOPOM — B 3KCIJIO3HBHHIX OpeKYHfAX), NPOHCXOIHB-
HIero BJOJb Pa3pHIBHHIX HapylleHH#H. [/ mepBOro 3tana XapaKTepHH [Be
CTaJlHH MHHepanooOpa30BaHHA: AOPYAHAsE AapCeHONHPHT-NHPHTOBAA M PYA-
Has NoJHcyAb(HAHAs, pa3leseHHble BHYTPHMHHEDATH3alHOHHEIMH TOABHXK-
KaMH, AJi1 BTOPOro — OJHa, COBMeleHHas MOJHCY/IbHAHAS.

CrnennduyeckHM OTJHYHEM ONHUCHIBAEMOH MHHepaJH3aUMH sBASETCS
HaJloXeHHe Ha Hee PeAKOMeTaJbHHX NPOsSBJAeHHHA No3xHero (TpeThero) sra-
na. B pesysibTaTe BO3HHKAIOT CJOXKHO TeJleCKONHPOBaHHHE MHHEpalH30BaH-
HEle 30HBl H TeJa ¢ IMepeMeHHLIMH COOTHOLIeHHSIMH MHHepaJH3alMH KaXJao-
ro 3Tamna B pa3/IMYHLIX YACTHAX.
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(mo 2—5%), xaapkonuput (Ao 1%), ranenur (o 1—2%), TeANypHAH H
aoqoTo. B Goublueit yacTu TeJ ceBepo-3anajfHOH ODHEHTHDPOBKH MpPOSBJEHA
TOJIbKO paHHfiA (NepBas) NpoAyKTHBHas accoudanusa. IloaHwlit pAax MHHe-
paslbHBIX acCOUHALHH OT BLICOKOTEMNEpaTYpPHHIX [0 HH3KOTeMIepaTyPHHIX
YCTAHOBJIEH B KBapU-CYJb)HAHHIX XKHIaX CeBepPO-BOCTOYHOrO NMPOCTHPAHHS.
KBapl, nupuT, XaJbKONMHPUT H 30JI0TO NpeACTaBIeHbl HECKOJBLKHMH accOliHa-
LHSMH, 00pa3oBaHHe KOTOPHIX NPOHCXOAUJO B YeTHIpe CTAIHH.

PaHHss1 KBapl-NHPHTOBas accoluauus cocrapiasier 70—809% xuabHOro
BHNOJAHeHHd. KBapu cpenHe3epHUCTHH, Gentiil, ¢opMa 3epeH YIJIHHEHHO-BhHI-
TAHyTad, llIecTOBaTasf H NMPU3MAaTHYeCKasi, KaTaKJa3HPOBaH, IOracaHue BOJI-
HHCTOE M MO3aHYHOe, YacThl NOJOCH rpaHyasuuu. [luputr (mo 10—12%)
KPYITHO3eDHHCTHIH, YacTo KyGuueckoro o6/HKa, o6pa3yeT B KBaplle THe3la H
BKpallJIeHHHKH, COJePXUT HellpaBHJbHbE OBaJIbHbIE 000CO0JEHHS NHPPOTHHA
H XaJbKONMHPHTA, KOGaJAbT, THTAH.

IlepBas npoAyKTHBHAasi KBapL-NHPHT-apPCEHOMHUPHTOBAsl acCOUHALHSA
caaraet MPOXKHJKH, CeKylllHe KBapl H NMUPHT paHHel reHepaunn. Kpapu ToH-
KO3epPHHCTHIH, cBeT/10-cephlfi. [INpUT HAXOZUTCS B TECHOM CpPaCTaHHH C apce-
HonuputoM. Ilpeo6aianamwimas popMa ero KpucTanaloB — KOMOUHALHH TEH-
TaroH-AojAekasapa H ky6a. Pasmep kpHcrannos no 0,5 MM. ApceHOmHPHT
o6pa3yeT KpHCTa/Jlbl NPH3MaTHYECKOrO H NHUpaMHAaJbHOrO O6JHKa, pacnpe-
leJjsieTcsl B KBaplie THe3flaMH H BKpalJIeHHUKaMH. 30JI0TO B BHAE TOHKHX
BKJIOYEeHHH (NblIeBHIAHON H aMe6GOBHAHON GOPMBI) COCPEAOTOYEHO B MHPHUTE
BTOPOH TeHepalHH H apceHomHpHTe. B mupute ycTaHoBJeHH KO6asbT, HH-
Kesb, THTaH, Melb, cepe6po, LHHK, MBILIBSIK.

Bropas npoAaykTHBHas KBapll-30J0TO-NOJUMETaJJHYIecKass accOUHalHs
BbIieJISIETCS B BHAE NPOXUJIKOBHAHEIX 060c06/eHHH, KBapL TOHKO3ePHHCTHIH,
CepHIH, COAePXKHUT rHe3la KaJblHTa. XaJbKONHPHT, FaJeHHuT H chaneput o6-
Pa3yloT KceHOMOpP(dHBIEe CKOMJIEHHA HJH THE3/la B arperartax NHpHTa. 30J0TO
yallle BHINOJHSET HHTEPCTHLIHH B KBaple, 4eM 06yCJOBJIEHH €ro OCTPOYroJb-
Hble H NPOBOJNKOOOpa3Hle ¢opMbl. PasMep 30JO0THH OT MUKDPOCKOMHMYECKHX
1o 0,1—0,3 MM, M3penka 30/10TO BCTpeuaeTcs B arperatax MHPUTA H rajieHH-
Ta. B nupure veraHoBaeHu KoGadbT, HUKENb, cepelpo, Meib, BHCMYT, THTaH,
MBIIIbAK H CBHHell. XapaKTepHO Pa3BHTHE ACCOLHALHH TEJNJTYPHAOB (NETLHT,
aJITaHT) C NepeoTJOXEHHBIMH XaJbKONHPHUTOM, KBapleM H KaJHUINaTOM B
TpelIHHAaxX MHPHTA BTOPOH M TpeTbel reHepanui.

I'naBHBIM NPH3HAKOM MHHEPaJH30BaHHHIX 30H SBJSIETCS HaJjH4yHe:
a) JaeK HECKOJbKHX CTaJH#i — OT TPaHONHOPUT-TOPPHPOB A0 NMOPGHPHUTOB
H creccapTHTOB, 6) YYacTKOB COYJIEHEHHS] Pa3PHIBOB CEBEPO-3aMaJHOTO H Ce-
BEepO-BOCTOYHOTO HampaBjeHHH, B) XKHJI NOCTeI0BATEIbHOCTH OTJIOXKEHHS
MHHepaJIbHbIX acCOLHALHH, I') TeOXHMHUUECKH YCTOHYUBOro NOCAeN0BaTENbHO-
ro psilla MakCHMaJbHBIX KOHUEHTPaLui 3JeMeHTOB: MBILIbSIK, CBHHell, cepel-
po, Teaayp.

3040TO-K8APYEBOIE MUHEPANbHOLE TUN

TposiBnenus GopMauuH YCTAHOBJEHHl B CeBepO-3amajiHo# yactH )Kaza-
Hp-HafiMaHCKOro CHHK/IHHOPHSA, B 30He EpreHeKTHHCKOro riyGHHHOTO pasfo-
Ma, NPOXOAsALUIero Ha rpaHulle ¢ DypyHTayCKHM aHTHK/IMHOpHeM. 30Ha BHI-
MOJIHEHA BYJKAaHOTE€HHO-OCAaZOYHBIMH NMOPOAAMH BEHAA, PAHHEro H CpeaHero
naneo3osi, 06pasyoOUUMH JHHEHHYI0O aHTHKJHHAJIbHYIO CKJIAJAKY, OCJIOXKHEH-
HYIO IPOAOJBHEIMA Pa3pbiBaMH, OrPaHHYUBAIOLINMH Y3KHE GJOKH Pa3sHOBO3-
PACTHBIX MOPOA.

B s[epHO# 4aCTH AHTHKJHMHAJH NPOC/IEKHUBAIOTCS BHIXOAb METaMOp(H-
30BaHHBIX CJIOAUCTHX, KPEMHHCTHIX H IIeCYaHO-CJ1aHLEeBbIX MOPOJA C MJIaCTaMH
KpeMHeill, KBapluuToB H 6a3aabToB. [I0pOJbl reMaTHTH3HPOBAHE!, NPOHH3AHH
NPOXH/IKAMH KBapla, CONepKaT OTAe/]bHbE XHJbl KBapua. (POHOBHE KOH-
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LEHTpalHH B NOpPoJAax TakoBH (F/T): cBHHUA H MoaHGAeHa — 20—40, MblIlb-
fKa H KobGaabTa — 10—30, uueka — 12, Menu, cepe6pa u BucmyTa — 10 .
CeBepo-BOCTOUHOE KDHIIO CKJAAAKH CJIOXKEHO KPEeMHHCTO-TepPHIeHHBIMM IO-
ponamu KeMOPHs — HHXKHero OpAOBHKA. [TOBHIIEHHBIE KOHIEHTPAUKH CBHH-
Ia, MblIIbAKA H MOAHOAEHA OTMEYAIOTCS B XKHJIaX KBapua, 3ajeralolinx cpe-
IlH MeCYaHHKOB H aJIeBPOJIHTOB.

Tabauya 10
XHMHYECKHA cocTaB FaRKOBHIX NMOPOJ
KoMnonenTs n})l)ﬂda -1 npoba Ko"‘fgﬂe“' 1-a npo6a | 2-1 npoba
i
8i0, 59,96 57,36 | CaO 5,86 6,46
TiO, 1,03 1,01 | Na0 3,60 4,34
Al,O4 16,69 16,98 . KO 2,40 1,82
Feo 05 1,39 1,20 | H,0* 0,15 0,10
FeO 3,95 3,97 r H O™ 1,65 2,00
MpO 0,09 0,00 | P,0s 0,15 0,20
MgO 2,89 3,34 M.a.n. He o6u. 1,51
| l I = | 9,74 | 100,30

I0ro-3anagHoe KpHJIO CKJIAAKH, B IIpelenax KOTOPOro PaclosoXeHO Of-
HO M3 MpofABNeHHH PopMaUKH, 3aKMI0UeHO Mexy EpreHeKTHHCKUM H conps-
*KeHHbIM ¢ HHM Eprebynakckum c6pocamu, kpyto (80—85°) majgaromiuMH Ha
CeBepO-BOCTOK. B ero cTpoeHHH NPHHHMAIOT yuacTHe BYJKaHOTEeHHO-TEPDHU-
TeHHBle OTJIOXKEHHS BEPXHEro OpAOBHKA KYSTHAHHCKOH CBHTH H HHXHero Je-
BOHa KOKTaCCKOM CBHTH. HHXKHAS 4acTh KysSHIHHCKOH CBHTHI CJOXe€Ha KOH-
rioMepataMy W TNeCYaHHKAaMH, BepXHsSisl — NeCYaHHKaMH, aJieBPOJHTaMH,
tydonecuaHHKaMH, aHIe3HTO-6a3anbTaMu H HX Typamu. B cTpoeHnn Kokrac-
CKO#fl CBHTHl y4acTBYIOT 3¢ ¢dy3UBEl CpPeJHEr0 W OCHOBHOTO COCTaBa, KOHIJIO-
MepaThl, MeCYaHHKH H aJeBpoJHTH. MIHTpy3HBHBEe 06pa3oBaHHUsl I1yOHHHOM
30HHI TpeACTaBJeHb APEBHHMH CepHeHTHHHTAMH, rapuOypruTaMHu, NHPOKCe-
HHTaMH, ra66pounaMH, AeBOHCKMMH MHOro¢gasHbLIMH TPAHHTOHAAMH, COCTaB
KOTOPbIX BapbHpPYeT OT raG6po H AHOPHTOBR A0 I'PAHUTOB H CHEHHTO-TPAHHTOB.
B npegenax nioulagd NposiBIeHHS MHHepaJIH3alUHH pPacnpocTpaHeHbl Aafiku
H JIHH30BHIHLIE TeJa JHOPHTOB, JHOPHTOBHIX MopdHpuTOB. [IpoTsiKeHHOCTD
oraenbpHbiX Aaek ot 100—200 go 2000 M. ITo xMMHYeCKOMY COCTaBy OHH OT-
HOCATCH K H3BeCTKOBo-lueJouHof cepuu (uHmekc [Tukoka 58,2). Cpeanufi
XHMHUECKH#t cocTaB HafiKoBHIX mopol nokasaH B Taba. 10. C HUMH B TecHOH
CTPYKTYPHOH CBS3H HaXONATCS 30HBI MHHepaju3auuud. B BoCTOYHO# yacTH
y4acTKa BCTPEUEHH MaJOMOIlHbEe (2—3 M) NafiKu rpaHUT-mopdupos.

OcHOBHasl 30Ha MHHEepaJH32LHH 3ajieraeT B TOJLIEe KOHIJIOMEPAaTOB H
NpHYpOYEHa K JexaueMy GOKy AafikH NTHOPHTOB C MajeHHEM Ha IOro-3amapg
nmon yriaom 75—86°. OHa COCTOHT H3 UEHTPaJbHOMR XHJB KBapla, pa3fnpob-
JIEHHHX MHHEPaJIH30BaHHBIX KOHIJIOMEpPAaTOB H AHOPHTOB. Bmellamllne XHu-
Jy HOopoAbl aibOUTH3HPOBaHBl, XJIODUTH3HPOBAHB, OXeEJEe3HEHH H MHPHTH-
3HPOBaHH. I'J1aBHHIM XHJBHEIM MHHepajioM fiBaserca KBapu (90—95%), B
MaJIBIX KOJIMYECTBaX NMPHCYTCTBYIOT TypMaJHH, KapOoHAaT, 6apuT, GJIOOPHT.
PynHas MuHepasH3auusi nmpeAcCTaBlieHa NMUDHTOM, apCEeHOMHPUTOM H 30JI0-
TOM, PEIKO BCTPEYAIOTCA TajleHHT, XaJbKOMHPHUT, GJEK/Asle pYyABl, KaccHTe-
PHT. B 30He OKHCJEeHHA YCTaHOBJIEHH GODHHT, MaJlaXHT, KOBEJJIHH, a3ypHT,
BaHaJHHHT, BYJb(QEHHT.

Ksapu npeacraBien Tpems reHepaunsami. Keapu I konuuecTBeHHO Ipe-
obagaer, o6pasyer KpynHele H3omeTpHuHbie (1,5—2,5 mM), uHoraa caabo-
BHITAHYTHE 3epHa C OTHOCHTEJNBHO POBHHEIMH oOrpaHeHHAMH. FIHTeHCHBHO
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CTbIO KOTOPHIX $IBAfIETCS NPHYPOYEHHOCTH 30/I0TOH MHHEpaJIH3alHH K JIHCT-
BEHHTAM TaJbK-TPEMOJHUT-KapOOHATHOTO U KBapU-KapOOHATHOrO COCTaBa.

Tena ynasTpamMaduTOB HAXOAATCH B TECHOH MPOCTPAHCTBEHHOH CBSI3H C
BYJKaHHTaMH CIHJHT-JHa6a30BOH QopMauud, COBMECTHO ¢ KOTOPHIMH 3a-
KAIo4YeHH B JuHelHble 6goKkH. HM3MeHeHuss moposd BbipaxkeHbl ceprneHTHHH3a-
uMeH M JIHCTBEHHTH3alHell NepHAOTHTOB U AYHHTOB, aMPHOoNMU3alHEH H XJI0O-
putH3anvell rab6po H AMOPHTOB, MPONMAHTH3ALHEH MIArMOrPaHUTOB. JIHCT-
BEHHTBI C 30J10TO-CYJbGHIHON NMPOXKHIKOBO-BKPAMJIEHHON MHHepaau3aunued
BhIABJeHH B Kapatanbckom H CeBepo-AHZacaHCKOM MaccuBax, rie OHH B
BH/Ie JIHHEHHO-BHITAHYTHIX TeJ PAa3BUTH MO aNONEPHIOTHTOBBIM CepNEHTHHH-
TaM, a B [xkamM6GyackoM MacCHBe — cpe[id NMPONMHIHUTOB B MJIaTHOTPAHUTAX.

B 3aBHCcHMOCTH OT cOCTaBa HCXOAHEIX MOPOJ H PAa3BHTHIX 110 HUM METaco-
MAaTHTOB BapbHpPYeT H COCTAaB CyJAbGHAHBIX aCCOLHANHH, B CBOIO OouYepelb, Ol-
pelessiiolIMX HAaJHYHEe PasHbIX MHHepaJbHBIX THNOB. [lo coctaBy cyabdHA-
HBIX MHHepaJbHbIX NapareHe3ucoB W TeOXHMHYECKHM IPH3HAaKaM ¢ Yy4eToM
reoJioro-neTporpapHueckux ocobeHHOCTell PyAOBMeMIAOUIHX HHTPY3HH BH-
HeNSIOTCA: 30/10TO-MHPHTOBLIH, 30J10TO-IHPHT-XAJbKONHPHTOBHI H 30J10TO-
ITHPHT-aPCEHONUPHTOBBIH MHHEPaJbHbIE TOATHIIBL.

CocTaB JIHCTBEHHTOB HENOCTOSIHEH H MEHSETCSl OT CIVIOIIHBIX Kap6oHaT-
HBIX MOPOA C TKaHbIO CePNEHTHHA A0 TPEMOJIHT- HJIH TaJabK-KapOoHATHHIX pas-
HOCTeH C MaJiLIM KOJIHYeCTBOM KBapua. CTpykTypa JemHIoHeMaTorpaHobJna-
CTOBas, TeKCTypa NATHHCTas 3a cyeT o60cobneHHR cepneHTHHa, TaJbKa H
TPEMOJINTA B rpaHO6/1acTOBOH Macce MarHe3naJbHoro kap6onara. Ksapi 06-
pasyet ToHkHe (mo 0,1—0,5 cM) H KOPOTKHe NMPOXKHJIKH U THe3[a; TOHKO3€ep-
HHCTHIH, rony60BaTO-CEpOro 1LBETA.

OcHoBHasA NMPOLYKTHBHAS acCOLMalUusi MpeACTaBJeHa MUpPHTOM I, xanb-
KONMHPUTOM, CAaMOPOJAHBIM BHCMYTOM, 30JI0TOM H cepebpom. [Tupur I o6pasy-
€T BKPANVIEHHOCTh H THe3Ja CpeJHe- H KpYNHO3eDHHUCTHIX arperaTtoBs, COCTaB-
asa 15—20% o6beMa nopoanl; ¢opMbl KPHCTANIOB KyOGHYeCKHe, B KOMOHHA-
IHH ¢ NeHTAaroH-AOJAeKasApOM; COAEPIKUT KPyrible 30HaJbHbIE BKJIOYEHHI
6paBOHTa, FYCTYIO TOHKYIO CBHIMb XaJbKOMHpPUTA. B arperaTHeIX CKONJIEHHSIX
nuputa I oTMeueHH KOMKOBHAHBIE 1 TOHKHE 3eDHa CaMOPOAHOr0 BHCMYTa H
soqaora. [Tupur II u 111, aypunurmeHT u aHTHMOHHT 06pa3yioT NO3AHUE CYJIb-
tduanble accounaunu. ITuput Il MeTakoNNOHAHOrO CTPOEHHS Pa3BHT MO KOH-
TaKTY JIHCTBEHHTOB M NPOXKUJKOB. [lo mepHdepHH u BHYTPH ero arperaros
YCTAHABJHBAIOTCA CPACcTaHUsl aypHNUrMeHTa, aHTHMoHuTa, nuputa lII. ITu-
pHT IIl TOHKO3epHHCTOro CTPOEHHS CO CJAOXKHBIMH (QOPMaMH KPHCTAJJOB.
B 30He OKHC/eHHA pacnpocTpaHeHHl arperaTHble CKOMJIEHHS TeTHT-THApOre-
THT-fiCHJIOMeNaHa. B JucTBeHHTax Kpome 30Ji0Ta, cepebpa, MeaH, MBIIbAKA
yCTaHOBJEHB MOBHILEHHBIE KOHUeHTpauuu xpoma (zo 0,3%), Hukens (mo
0,1%) # xobaasta.

INposiBieHHss MHPHT-XaJbKONHPHTOBOrO MHHEPAJbHOIO THIA NpHypouye-
HH K KapaTanbckoMy MaccHBY anorapubypruTOBHIX CepNEeHTHHHTOB, paclo-
JIOXKeHHOMY B IIOBHOH yacTH Kanaup-HafimaHckoro passoma. Bposab cese-
PO-BOCTOYHOrO 3HAOKOHTAaKTa MacCHBa MNPOCTEXKHBAETCS pSAIL BHIXOAOB
JIMH3006pa3nbIX TeJ JIUCTBEHUTOB K GJIH3KHX K HUIM MeTacoMaTHueckux obpa-
30BaHHil. Hau6osee 30/0TOHOCHBIMH ABJSIOTCH JHCTBEHHTH KBapL-KapOOHAT-
HOTO COCTaBa C NMPOXKHJIKOBO-BKpPAlJIeHHOH MHHepanusauuel. PyiHele MHHe-
paJjibl pacnpeleisioTesi B BHe BKpalJIEHHHKOB H NPoXHUJAKOB. OHH NpeAcTaB-
JIeHbI HPHTOM, XaJbKONHPHTOM, XaJbKO3HHOM, OJIeKNIOH pyJOH, 30J0TOM,
MapkasuToM. Paunuifi nupur I pacnpocTpaHeH Ha BceX yyacTKaX Pas3BHTHA
JIHCTBEHHTOB B BHJE BKPallJIeHHHIX 3epeH KyGuueckoil ¢opmel. C HUM acco-
IHHPYET TeMaTHT, HHOrZa 30JI0TO, TOHKOAHCIEPCHbIE BHIAENEHHSI KOTOPOro
YCTAaHOBJIEHH B JIHMOHHTE, pa3BHBalomeMcs nmo nupHty I. I'nasHble MuHepa-
Abl NPOAYKTHBHON accomuaunu (muput II m Xxanekonupur) o6pa3yioT rHe3ja
U BKpaNJieHHHKH B NMOPOJe H B KBaPLUEBHIX NPOXKHUIKaX.
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Tajauyeckas (C BHCMYTOM) MHHepaju3alus MEpPBOTO LEBOHCKOTO 3Tamna.

JKuBeTcKHe CyOHHTPY3HH M 3KCTPY3HH NOpPdUPOB H NOpdHHPHUTOB pasme-
LAl0TCA NpeHMYlIeCTBeHHO cpelH OTJIOXKEHHH MOHHTHHCKOH CBHTHI, COCPelo-
ToueHnl B JKacTapckoit cyGunpoTHoit H [Ipuo3epHOH MepHAMOHAJIBHOR 30HAX
pa3puiBoB. OfHAa M3 KPYNHBIX HMHTPY3HH KBaplUeBHIX NOPGHPOB H IITOKH
¢denb3uT-nophHPOB 3aHHMAIT IOXKHYI0 4acTh MEBIHapajbcKoro amnmapara.
Hafiky JHOPHTOBHIX NMOPGHUPHTOB H T'PAHOCHEHHT-TIOPOHUPOB NMO3AHEro JKHBe-
Ta u3BecTHH B yKactapckoit 3oHe. C 3KCTpy3HsIMH TNOpQHPOB H AalKaMH
CBfiI3aHA 30J0TO-MEIIbSIK-NONHMeTa/JJIH4ecKasi MHHepa/aH3aluus BTOPOro Je-
BOHCKOTO 3Tamna.

TlocnennkHekap6oHOBLIE HHTPY3HH TPaHHTOHIOB IPOCJEXKHBAIOTCA B
Mrunapanbsckoil H JKacTapckoit cyOUIMPOTHEIX 30Hax paspeiBoB. C HEMH B
accolLHalNH HaXOAUTCA BOJb(pamoBas, MoJNOAeHOBast H MeAHAsi MHHEpaJIU-
3anusi. ITo3gHHe maliku AHOPHTOBHIX NOPGHUPHTOB MePHAHOHAJBHOrO, pexe
CEBEPO-BOCTOYHOTO HANpaBJIeHHs CeKyT MOPOJH AeBOHA H Kap6GoHa.

[IposiBJieHHs 30J10T@ ONHMCHIBaeMoft (OpMAUMH NPHYPOUYeHE K MHIH-
apajbCKOMY U AKTIOOHHCKOMY BYJKaHHUYeCKHM LEHTPaM, 3aHHMAIOIIHM Y3Jbl
couneHeHHss MblHapaJjbckoro u ,Kacrapckoro CyOUIHPOTHBIX pPa3pblBOB C
Apxap/IHHCKHM CeBepO-3anajHLM Pa3jloMoM. BrigensioTes caenylolne MOp-
dbosoruyeckne THIBL:

1) >xHAbl KBaplla B KHCJABIX 3¢dy3HBaX IIYHAKCKOH CBHTHI B aCCOUHANHH
¢ pafixamu nopupoB H NOPGHPHUTOB, KOHTPONHPyeMble CyOUINPOTHOH 30HON
TPeLlHH, CONPsXKEeHHOH ¢ MBIHapaJbCKUM Pa3JjioMOM;

2) nuHeHHble MHHepaJH30BaHHble 30HH B aCCOLMALMH C AalKaMH HOp-
$upoB cpeiu NOCHAYPHHCKHX FPAHHTOHIOB, CONDPSIXKEHHHIE C APXapJUHHCKUM
pasjioMoM;

3) WITOKBEPKH B 2KCTPY3HAX NOPPHPOB MOUHTHHCKOH CBUTH.

IlepBrle oBa TUNa MHHepaJH3alHH XapaKTepH3YIOT MNepBHI 3Tam, Tpe-
THH — BTOPO# 5Tam AeBOHCKOro pyJoo6pa3oBaHus.

IIposByieHHs1 IePBOrO U BTOPOTO THIIOB JIOKAJNH3YIOTCS B 30HaX COJHKEH-
HOJ TPeIUMHOBATOCTH, B NpeJeiaX NPHKEPJIOBOH YaCTH BYJKAaHHUECKOro am-
napata. )KuJbpl ¥ 30HB OKBaplLIeBaHHs CJOXKEHH KBapiueM HEeOZHOPOLHOrO,
OATHACTOrO, Irpy6omnojaocuiaToro, 6PeKYHEeBUIHOTO CTPOeHHs. B psagme Touek
BePXHHE YaCTH XKHJ CJOXKeHBbl Xa/leJOHOM H ONaJOBHAHBIM KBapueM c 6ora-
TO¥ pyAHOI MHHepanHu3alhell. B 6pekureBHX TesaX KBapll CJAHBHOM, po3oBa-
THIE, ¢ MHOXecTBOM NycTOT. [lo3AHHe BHIAeNCHHS ONaJOBHAHOTO KBapla,
6aputa, ¢aioopHTa 1 Kap6OHATOB BHINOJHAIOT MYCTOTH H NMPOXKHJIKH B DaH-
HeM KBapue. Pacnpeznesnenne pyZHOH MHHepaJH3alMHU IO XKHJaM HEpaBHO-
MepHOe, THe3Z0Boe H NPOXKUIKoBoe. OCHOBHEIE MUHEpANHEl — HHDHUT, apCeHO-
IIMPHUT, XaJbKONHPHT, rajeHuT, casepuT, BACMYTHH, IEPYCCHT, XaJIbKO3HH,
npexanoaaraeTcs Haavuue CyJb(POaHTHMOHUTOB, cyabdocosell CBHHIA U BHC-
MyTa. B 3HauHTeNbHBIX KOJHYeCTBaxX MPHCYTCTBYIOT FeMaTHT, MarHeTHT, JH-
MoHHT. CaMOpOHOe 30JI0TO CBSI3aHO C KBaplleM, a TaKXe BCTPeueHO B arpe-
raTax lepyccuTa, XaJbKO3HHa H JHMOHHTa. Popma ero BhIZeJeHHH KOMKO-
BHAHAfA, MPOBOJOYHAA, miacTuHyatad. Pasmep 3epen ot 0,07 mo 0,5 Mm.
B MHHepaJIH30BaHHBIX 30HaX M JailKaX yCTaHOBJIEHH aHOMaJjlbHble COJAEpKa-
HHs MBbIIIbSKA, CBHHILA, LIMHKA, cepe6pa H 30J710Ta, B MOBHILIEHHBIX 3HAYeHH-
X — MeJH, Boabdpama U moaubieHa. OTHOUIeHHE 30J10T2 K cepeGpy paBHO
1:2,4. [1peaBapuTelbHO HaMeyaloTCH TPH CTaAHH MHHepanoo6pa3oBaHUs:
1) paHHSis MHPHT-apCEHONHDHTOBAsA C 30JI0TOM; 2) OCHOBHasi NPOLYKTHBHa
30J10TO-rajleHUT-cpaTepUT-XaJbKONHPHTOBAsA C NMUPHTOM H CYAb(OCONSAMH;
3) 30/10TO-XaJbKOMHPUT-BUCMYTOBaA. [lepBrie ABe cTafH¥ HAaXOASTCS B Tec-
HO# CBfi3W ¢ HalfKaMH KBapleBhX NOPGHPOB, TPeTbsi — ¢ AaHKaMH KHOPHUTO-
BHIX NMOPYHPHTOB.

MuHepaJu3alHls TPeTbEro LWITOKBEPKOBOrO THMA NPHYpOYeHa K ABYM
6/1IH3KO PACNONIOKEHHBIM IKCTPY3HBHBIM HEKKaM LEHTPaJbHOH YacTH BYJKa-
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I"naBa III

MECTOPOXIEHHUSA JINTOPHIIbHBIX $OPMALLIUA

PELNKOMETAJIbHBIE ®OPMALLHMH,
NPEHUMYILECTBEHHO BOJIb®PAMOBLIE

Passiuunble NpHHIHNB NOJAXOAA K BHIAENEHHIO pPYAHHX dopmanufi He-
o6bIYalfHO 3aTPYAHSAIOT BHGOD ONTHMAJBHOrO pelieHHs. TpaaHUMOHHO AJSA
peldKoMeTasbHBIX (popMauuii HaMH ObJl H36paH reHeTHYeCKHH NMOAXOJ, B OC-
HOBY KOTODOrO IOJIOXE€H reoJIOrHYecKHH Npolecc CO CBOHMH NapaMeTpaMH,
MHHepaJbHO-BellleCTBEHHBIM COjJepXKaHHeM, BeAyILIHH K CO3JaHHIO TOA WJH
HHOW pyaHoR ¢opmaunn. CooTBeTCTBeHHO OHINM BHIACJNEHHB 3MHMarMaTtHye-
CKasi, nerMaTHTOBas, rpeliseHoBasi, KBapleBOXHJIbHO-TPed3eHOBast, KBaplie-
BOXHJIbHASl NocjiefoBaTeNbHble (POPDMAIHH H 3aTeM CaMOCTOSTeJNbHHE CKap-
HOBO-KapboHaTHO-rpefideHOBas, NMPONMHJAHTOBAsA BYJKAaHOTeHHas, XeMOreHHas,
KJacroreHHas (pocchnHas) H popMaLHs KOPH BhIBETPHBaHHS.

YuHTHIBas HeOOXOAMMOCTb TIPHHSITHS 32 OCHOBY MHHepaJbHO-BEIlecT-
BeHHHH (aKTop, BHAHMO, MOKHO COTJIaCHThCSl C TeM, YTOOH NOAHATH BHIIIE
3HAYHMOCTb NlepeyHc/IeHHBIX dopMauuit an6o Ao rpynn ¢dopmauui, 1160 B HX
cocTaBe BhAENATh BelllecTBeHHBIe cybdpopmauun. Hanpumep, B nermaTHTOBO#M
pedkoMeTaabHOH (popMalHH BulAeNHTb cyOdopMaLHu: 0JIOBSIHHYIO, Bosabdpa-
MOBY 10, MOJH6/IEHOBY10, KOMILJIEKCHYIO U T. . BTOpoe npeasnoxeHne MH CuH-
TaeM GoJiee NpHeMJeMbIM, NIOCKOJIBLKY OHO BCe XK€ OTPaHHYMBAaeT YHCJIO dop-
MaluH, KOTOpoe NPH OOGLIYHOM TOJIBKO BellleCTBEHHO-MHHEPAaJbHOM NOAXOAE
yrpoxarllie pacTeT, 4 cefiuac HaCUWTHIBAIOTCS X MHOTHe COTHH C TE€HJEHIIH-
efl JaJibHelilllero yBeJHYeHHs [0 Npejena, B KOTOPOM KaXJ0e MecTOpoxje-
HHe GyleT NpeAcCTaB/AATb OJHY HJH Jla)ke HECKOJIBKO CaMOCTOsITeNIbHBIX dop-
Mauui,

[Ipn Bcex mpenMyllecTBax reHETHYECKOTro MOAXoJAa OOHApPYXHBAIOTCH H
ero ¢a1a6ocTH, B YaCTHOCTH, B3aMMO3aBHCHMOCTb H IOCJI€0BaTeJbHOCTb IIPO-
1eccoB CO3AaHHs QopMalMH, NIPH KOTOPHIX B OLZHOM H TOM XKe PYAHOM noJjie
MH BCTpeyaeMcs C HECKOJbKHMH ¢dopManusiMH. B 3ToM caydae 3a OCHOBY
NpUHUMaeTcs Befyllas,

[lepexons k xapakrepucTHKe BoJb¢paMoHOCHHX (opmanui Yy-Hauii-
CKOT'O DYAHOrO NOfCa, MOXKHO OTMETHTb HEKOTOPHE HX 06llHe 0cCO6eHHOCTH.
Bo-nepBeiX, MBI CTaJKHBaeMcsi ¢ HaJlHuHeM PeJKOMeTaJbHHX ¢opMaunufi He
TOJIbKO PsiZa MeTaJJIOTeHHYECKHX 310X, HO Jaxe H UHKJI0B (ROKeMOpUACKHUH,
KaJIeOHCKHil, TrepUHHCKHiH), rie 3TH QOpMalHH MPHYpOUYeHH K 3aBepHIAIO-
IwuM 3noxaM. Bo-BTophIX, npocnexuBaeTcss NOBTOPSIEMOCTh cocTaBa (opma-
LufA BO BpeMeHH, H, HaKOHell, B-TPETbHX, — Pa3HOMAacHITaGHOCT OpPYAeHEeHHUS
B NpeiCTaBHTENSAX OLHHX H TeX Xe popMalui.

dnumarMaTtHyeckas (popMalHs ClellHAJbHO He BhAesAaach, XOTS B Psijie
IPAHHTHHX MAacCHBOB aKLeCCOPHOe MOHOMEeTaJIbHOe HJIH KOMIIJIEKCHOe OpyAe-
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B KOTOPHX BCTPEYaloTcA NpeACTaBHTENH HOYTH BceX popMauuii, HaunHas OT
NMerMaTHTOBOH H KOHYas KBapLeBOXUJIbHOH. TpeThsi 0cO6eHHOCTb — KOM-
IIJIEKCHHIHl COCTaB PyA; ¢ BOAbGPaMOM acCOLHHPYIOT yalle Bcero MoJuGaeH,
BHCMYT, Pexe 0JIOBO H APYrHe 3JEMEHTHI.

BosbdpamoBoe opyneHeHHe CBSI3aHO C TPAHHTOHAHBIMH HHTPY3HSAMH
NPeHMYILECTBEHHO ABYX BO3PAaCTOB: cPelHe-BePXHeZeBOHCKOrO H BEDXHeKap-
6oHOBOro — nepmckoro. Halo ckasaTb, 4TO CyLIECTBEHHBIX OTJIHYHH B py.-
HOM TapareHe3snce He oTMeuaercs. Isns Gosnee paHHelt 3MOXH, OBITb MOXET,
HEeCcKOJIbKO 3aMeTHee yyacTHe MoJubaeHa, 0J10Ba, CBHHIIA, MeH, LHHKA, TOT-
Ja Kak aas GoJiee no3gHel OGLIYHEI peAKHE MeTaJlIbl.

HauGonbmnii HHTepec B HacToslllee BpeMsi npeicTtaBiasieT KapaoGHH-
CKHI1 pyAunit y3en. IlepcnieKTHBB BHSIBJEHHS HOBHIX PYAHHIX KOHUEHTpalHH
HMeTCcs BO BCeX DYIOHHIX y3Jjax, oco6eHHO B cJ1abOBCKPHITHIX AeHYyAalHeH
HaJHHTPY3HBHEIX NoJsX. PaHee, B BoeHHoe BpeMs,, Kapakamuic, Kyy u paa
APYrHX TOUeK SKCIJYaTHPOBAJHCh KyCTapHHM cnoco6oM. Ha Bcex pynonpo-
SIBJIeHHAX NPOBeJeHH Te MJH HHHE HCCAeLOBaHHA, NPOM3Be/leHa HX OLEHKA.
Mnu ofpalllaeM BHHMaHHe Ha HeOOXOAHUMOCTb IlepPeOLEHKH Psiia OOGBEKTOB,
0COOEHHO PAaCNOJIOXEHHbIX B HAaJHHTPY3HBHOH 30He, B OCHOBHOM TeX, B KO-
TOPHX BO3MOXXHO BHISIBJIeHHe IITOKBEDKOBOTO OpYJeHEeHHs, OT/JAHYAIOLLerocs
KPYIHEIMH Pa3MepaMH PYRHBIX TeJ.

K coxanenuio, ciieyer OTMETHTb, YTO OCHOBHHE MacCH BOJbGPaMOHOC-
HHEIX PYA KBapUEBOXHJIbHO-Tpefi3eHOBO! ¢OpMalHH, H B TOM YHCJe UITOKBEp-
KOBOTO MOP(OJIOTHYECKOT0 THNA, FeHeTHYECKH CBA3aHHHIE ¢ KPYNHBIMH IJy-
TOHAMH NO3AHEeKa/JeAOHCKHX H NO3JHerepUHHCKHX TPAHUTOHAOB, CAEHYAHpPO-
BaHBl. Ha MHOrHX MaccHBax MBI CTaJKHBAaeMCs JIHIIb C KODHAMH MECTOpPOXK-
JeHHH, yTPaTHBIIMX 6OMBINYIO YACTb PyA.

IlermaTuToBan gopmanus

Mecropoxaenne KapakaMbic pacrnosioXeHo K 3amajay or cT. MuiHapad,
Ha npaBobepexbe cyxoro pycia Kwsbiscne. SkcmiyaTHpoBanoch B 1948—
1952 rr. OHo HaxoAHTCS B 3allafHOH YacTH OJHOHMEHHOrO MacCHBa, Tlie cpe-
JH KPYNHO3ePHHCTHIX OHOTHTOBHIX TPaHUTOB 3ajieraeT ocTaHel Gojee JApeB-
Hero MaccHBa I'PaHOJHQPHTOB H AHOPHTOB, BHITAHYTHIH B CE€BepPO-BOCTOYHOM
HanpaBJ/ieHHH Ha 14 KM NIpH IIHPHHE OKOJO D KM. B 1eHTpe ocraHen npopBaH
TFPaHHTHBIM LITOKOM OKpyryoil ¢opMel ¢ nonepeunnkom okonao 600 M. B oce-
BYI0 YacThb IUTOKA PO30OBLIX KPYINHO3eDHHUCTHIX OHOTHTOBHX TPAaHHTOB BHeJ-
pHuJaocek teqao pasMmepom 300200 M MACO-KpaCHHIX CpeAHe-KPYNHO3ePHHCTHX
IPAaHOCHEHHTOB H IPaHHTOB (pHC. 70).

Pynxoe mosie 0XBaTHBaeT I0ro-3amafHyl NOJOBHHY OCTaHLa NHOPHTOB
H ero nepHdepHio. 35ech Pa3BHTH NEerMaTHTOBHE U KBaplLeEBHIE TeJa C lllee-
autoM. Tesa M XKHJIBI ¢ THIHYHOH NErMaTHTOBOH CTPYKTYpOH BCTpedaloTcs
peako. MHorza oTOPOUKH C/IOMXKEHB THFAaHTOKPHCTAMNJIHUECKHM MHUKDOK/IHHOM.
ITerMaTHTHI COREpKAT alaTHT, CBETAYIO CAOAY, PeAko MoanbaeHut. Ha iore
KBapleBble 1 NIETMa1HTOBLIE Tesa B BHAE LENOYKH BLITAHYTH Ha NpPOTSXKe-
HHH D KM, B HHX OTMeuaJjiach MeJKas BKPalJIeHHOCTb llleeuTa. B 3amafHoM
KOHTaKTe TPaHHTOB C JHOPHTAaMH, Ha NposiBieHHH MexnHbit KeizeMuuek, pac-
IpocTpaHeH:l NOJOrHe KBapleBHe, KBapll-NOJeBOLUINATOBEE H KBAPL-THPHTO-
Bhle NPOXKHJIKH C LIeeJHTOM, MOJHOACHHTOM, XaJbKONHPHTOM, BHCMYTHHOM.
Hekoroprie H3 HHX paspabaThiBajHch B APEBHOCTH Ha Meab. Kpome Toro,
BCTpeyaloTes XKHJI006pasHble KBaplieBHe Tela H MPOXKHJIKH, a TakKXKe JIHH3BL
H 30HBI C NPOXHJKOBOH H NPOXKHJIKOBO-BKPANVIEHHOA NHPHT-XaJbKONHPHTO-
BOH MHHepaJ/iH3alHeH.

K BrIXOZaM MOJIOABIX TPaHOCHEHHTOB H TPaHHTOB, Ha Y4acTKe Pa3sMepoM
5503400 M, nmpuypoueHo 17 JAuH3 merMaTOHAHOro KBapua. Ksapuesne Tena
06pasyioT ciloKHbIe WTOKOOGPa3Hble CTyILeHHs], YaCTO CONPSranTcs, CO3Aa~

194



, !l & 56(7 & ,7 - yro
N6 & 2 + "1 7 &()
+ 5%$) , , #I5#S$ L # '
I LMDBB % *! # &7 ) $M/ ! 2 M
& J, % ! 2 #&1*)J ("
12 &&)'? DN ' ! FB % N
( # #3$! ) & 2 CzZ12 M!
AL' + 5DB U ZZ 12 M #S ¥y &12 7%
# @ 7$2! + 5J ABMVB ' J+ 8, + &!1,J+ $=
St # *)J+$ ) TUDO M! VB ' #=
5, + 5 % G%
Z$ D S™MY D R>lw DzzT
#3 K2 % 3 3 ; % )3 @ 5 8
)3 4 K8+<f K K ‘M
J 46 3 % ? S J 46 3=
% S J3 - 46 3 )53-3 % 3
% S J 6 %% 3 3% ?S QJ =
S GJ 3 3 % &6 6 <4 3 :A)
)@ %6 ?S 1J 3 6 < 3 %&6 =
6 <%
;17?7 @ @ I5( 17 15#
/! ' # & " # 3 " #"J?=



# ) 7% % /I
J( & J+6 COLMNBzG J3 #
@ 6!) & J¥ CFLzG ? # # " *#%
##H& 7 N6 + =
# ,J+,#@7 ) %0) 7,=
& | #1 @%
)

|
.
21 7
@7 M# # NI #)&l=
@7, ") & 3
15 76 ! &
# @ #! 76 &! 6728 ' #15@ ° !
& '@# Yy & % 7M?!"
I* ' $I54& & ' I 15 =
& 78 "I, $I5#)"# I H& '$)HN 1=
$') ' # ! NI

' ' I5( %

.3, 7 @ 25 # @< ? 7%
718 1%& 2157 * 1 $% *7" # @
76' 1" 3*176  &1& ) " ,3& )" 2
7" 76 % 3(! 76 2 " 76%. "7 #2
# 07 0$ % ; | ") &

#" ZZZ Zm = &5)# @%; (! ) 7=
1J, # # W' # C? 71G &) "#'
& # &) "H'& "7 *-"# %

/] # # 17# @ C ' DELDG *7" 1" 3*=
I @ ') # &I&)"T' VI H#H & J+ " =
&' & J+ 1% . *157 "7 =
7 #@ 7 ,% 57 | &) "#

7 3 v AL DL && "#% =
## 0 )" %. 3 "6# & J+6"
o ) ! &' 15 & & #!, #
## ? #@ 1%.&! & J+$ 13! S
)" 15 52% L# #1271, )=
15 %. "1 78& $ 2 # N7
$,, 6# $ L $&) tOH2
7# U738 @79% . # I # @ =

#7201 1* % & ) ) # =
Il # @ 716 )"7% @6 FNBMDAPz%

& 5#1 &' 2& [t 1 )=
!,!,6))@)"J& + 7 7
@ % ; "6 " - # #S
$*1 WS 1% 57$# @ 7$ | #=
1 7628 *) #& , && "# VB *l %

ST %Y I #& 5 #2 #I57 # =
n73 7 ABB# *I $ #'1 |
I &" 57 #& % & !, , ) =



&! % : ? | 215

5 " *# ! &l C+ 5] -MV G ) ,# =
! +J+$ & % 5 & + $ !5 7
#&7T # U ) # 7 & J+ FBB #
2 #I5#$ % O! W )' # 2?1 "=
J, 7$" % 2 12" *#%
4 ! 32176 3*176'" ) 32176

13# " 76 )1 76 C#&?1G% >1 ) + , $!=
@ C& * )l J # #G' 2
# I C¥7621G | 3 7%
&" "I @ 7% 6 C" 76 2! G% 17
J 153 & 1576 *# 1*& ) " 7%
21 *7m76 ,# n$ "#, (1<
s#@<  -U A§ Y. ? | BBDd *
@ e@rd 1% %
| &+ # @' #2 %)
L, J#& 5) BL % . l#$"2=
# o $&# $) 57$# N #
Q@ % #0721 %
5#& & | W ) C VMF && "=
) $
+

#G SO 10 . " , #1J'" 15
276 +%$ $ ! & % 7" ) ,
$I5#) "#& 1S $)#!I6%
Jii I & " 3 "6# @ 62!6 )=
* 7S #!1 TS 7S U $15#) #&
"7 ! 7&', )71 6 $ =
+ 57 -@ %
, @, "H# )7, le##E 7
) & 6#5# #H &H# % # 7 7 "=
J & "#J )5 , ), % ;=
l& L, UtH ) F )y r# 6 =
# &, , 7)?# | AAQ C™DQG !'%!"'" & 2 =
)5 )&  6#I5# #&# % 6#I5# 7
12 J, &# T7)?# *126?76 7%
, L# #)& & ! $%
7 Ll #He& 6 (39
) "&l2
@, % ;

D #& @ )" 5 2
@ &) &"# 75% &I5) #
L&l (@ 7% # 6@ e

3
) ) G #hH)@ , ?H# '$

' #2 ) &2 63$I5#& 3?1 6
& 3$5#& 3?1 6 @ @6 &+ 2 =



HHUS H PYZHOTrO 1OJS MOXHO OGHApYXKHTb HOBHIE JIMH3HE H PyJAHBIE Tejla IITOK-
BEPKOBOro THNA, B NEPBYIO Oouepelb K IOro-3anajy oT Kapbepa, Iie OpeoJH
BoJbdpaMa U MeAH NPOTAHYJIUCH Ha 700 M.

I'peitseHoBas popmanus

PynonposBienue [1posusxosoe pacnosoxkeHo 3anafiHee 3anusa Kam-
KaHTeHH3, B BepXoBbe cyxoro pycaa Ilakumaraier.

PyzoHOCHas miolaib oXBaThiBaeT okoJo 2 KM% CJjloXeHa OHa aJeBpo-
necuaHUKaMH H aJIeBPOJINTAMH, NPOCTHPAIOLIHMHUCSA TNOYTH Ha ceBep H Naja-
oLMMH Ha 3anag (40—70°). Ha 3anage onu npopBaHb MepHAHOHAJBLHO-BHI-
TAHYTHIM TeJIOM CHJAyPHHCKHX AHaba3oB. [TecuaHo-cnaHleBast TOJLIA U IOP-
¢HPHUTH! NepeceyeHB! KPYIHBIMH CeBepo-3amajHBIMH H IUHPOTHHIMH KpyTOMa-
JaOLHMHE TafiKaMHd 'PaHHTOB H rpaHuT-nopdupos. C 3anaja nJjoilaip orpa-
HHYeHa G/JH3MeDHAHOHAJIBHBEIM, a C Iora — CeBepo-BOCTOUYHBIM Masomakuia-
FafJHHCKHM Pa3JOMaMH.

Tesa rpeiisenoB 06HapyxKeHH Ha TpeXx yuacTkaX. CeBepHas nafika, mpo-
cnexennana Ha C3 — 300° Ha 900 M npu wmowHOCTH A0 10 M, HHTEHCHBHO
rpefiseHH3upoBaHa, MHPHTH3HPOBaHA H MlepeceyeHa MNPOXKHJIKAMH KBapua.
I'pefisenn3auss BuIpaXKaeTcsi B CEPHUHTH3ALHH, MyCKOBHTH3alHH, o6pa3oBa-
HHH TONMEepeyHBX K AaHKe JIHH3 H rHe3J KBapueBHX, QJIOOPHT-CEPHLHT-MYC-
KOBHT-KBaplleBblX, (JIIOOPHT-XJOPUT-KBAPLUEBHX H (JI00PUT-KBAPI-TONA30-
BHIX rpefi3eHoB. B nafike pa3BHTa B OCHOBHOM CBHHIIOBO-UHHKOBas MHHepa-
JIM3aLMs, U TONBKO B OJHON KaHaBe ycraHnosiaeHu 0,1% Bonsdpama u 0,45%
BHcMYyTa. ['1y6iKe CKBaXKHHOH IepeceueHO TeJO KBapU-GJII0OPHT-MYyCKOBHTO-
BOFO rpeiiseHa ¢ YacTHIMH rHe3faMH BoJbpaMHTa H BHCMYTHHA.

Ha 3anane, Mmexnay ceBepo-3amafHOfl u IIHPOTHON AafiKaMH TPaHHT-MOP-
dupoB B nopdupHTax 3ajeraer kujsa QJIIOOPHUT-KBAPI-PYTHIOBHIX — TOMA3-
¢aroopHT-KBaplUeBbIX rpefizeHoB. [IpHaMaTHuecKHil Tona3 o6LYHO HMeeT Oy-
pPOBaThHIfl 1[BET 32 CUET BKJIIOYEHHIH OUEHb MEJKOrO pyTHJa, pexe GeciBeTeH.
Coaepxanus ero gocturaior 20%. PyTua oueHb TOHKO3epHHUCTHIH H HEpPaBHO-
‘MepHo pacnpefeneH (2o 5—45%). KoHnueHTpanuu ¢am00pHTa HDOCTHraOT
15—259%.

2Kuna rpeiizeHoB BHTAHYyTa Ha CB — 15° Ha 400 M, magaer Ha 3anapg
nojx yriaom 83°. BonbdpaMuT Betpeuaetcs B BHAe HeGonbuux (a0 1 cM) KpH-
cTaJuioB. 3aMmelllaercs mweeddToM. Hanersr 6a3o6ucMyTiTa HabI0AaJdHCh O
TpemuHkaM. KoHueHTpalHK TpeXOKHCH BoJb(paMa yCTaHOBJEHH Ha CeBepo-
BOCTOYHOM d¢pJ1aHre, TAe MOLIHOCTb rpeii3eHoB Bo3pacraer a0 3,5 M. B 70 M
BOCTOUHEE JKHJB BCKPHITA ee anodusa, majawmoulas nop yrviom 60°, takxe c
PYTHJIOM H BOJb(DPAMHUTOM.

Ha ceBepe njoliazu u3BecTHa CceBepO-BOCTOYHAS JIHH32 KBapIlleBOTO
rpe#iseHa c rie3gamu BoibppaMuTa (10 6)X5 cM) u 6azobucMyTHTOM. Moln-
HocTb ee 2,56 M, aanHa 25 M, K 1oro-sanally ot Hee cpeau Takelpa o6Hapyxe-
Ha BTOpasi pyAHas JHH3a., DTO HaJAHHTPY3HUBHAs 30HA C NMPOMBILIIEHHBIMH
KOHLEHTpaUHUsiMH BoJabppaMa M BHCMyTa. PyAonposiBleHHe 3aCHyXKHBAET
IaJjbHeH1Iero H3y4eHHs.

KBapueBoxuabHo-rpeiiseHoBas ¢gopMauus
Mectopoxnenne Kapao6a

Mecropoxaenne Kapao6a (pyanuk uM. [lxxam6yna) HaXOOUTCS B LEHT-
pe mnosca, B BOCTOUHOH OKOHe4yHOCTH MuiiKallHapCKOH CHHKJHHAJH, I0ro-BOC-
To4Hee r. KapaaJsa, ¢ KOTODbIM COeJHHEHO MIOCCEHHOH NOPOroH.

B pafione MecTopOXKeHHs pacnpoCcTPaHeHH OCafAOuHble, ByJKaHOTeHHHE
H HHTPy3HBHble NOpoAH. [IpeoGaanaloT naneo3ofickue cTpaTHGHUUPOBAHHBIE
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B nenom ana Kapao6unckoro mecropoxaenus (Ulep6a, 1960; Epmuio-
Ba, 1964; Illep6a, Cenunio, 1973 u ap.) ycraHoB/eHA Takas CXeMa IOCIeA0-
‘BaTeJbHOCTH XHJIO0- H MHHepasoo6pa3oBaHHs:

I renepanus. IlerMaTonHEe pyAHBe Tesa (accouuanus MHHEPAJoB
My—KIMI—Tn—Up—B¢—Kc—Py—Ks—ITn—Mo).

OcCHOBHBE 30HaJbHEE FPeli3zeHH

II. KBapu-kaccutepHToBble IKHJAB H MpoXHIKH (My—Tn—B¢p—Kce—
Ks—ITn—Mo).

III. Ksapu-nonepownar-moau6aenurobsie (KITII—Ham—Ks—IIn—
Mo).

BHyTpHpYyAHble AafiKH IPaHHTHOrO COCTaBa

IV. OcHoBHHE KBapl-BOJIbpaMHTOBble JKHJH H NPOXHJIKHU (mepBas
accounanua: My—KIIIl;—Tn—B¢—Ile—Kc—Kp—®a1—Bu—Buc—K3—
KNiy—ITn—Mo—Xnp—Co—T'a; sropas: My—Px3—Kc; tperba: Ku—Cu;
gyerBepras: Ks—®x).

V. MUKDOKJIHHOBbIE NPOKHUJIKH.

I'pefisenusanus

VI. MyckoBHT-KacCHTEPHTOBHIE, KaJbIIHT-CHAEPUTOBHE H KBapuU-¢Jioo-
PHTOBLIE arperaThl B TPEIIHHAX H MYCTOTaX XHJI.

VII. KBapu-cynbbnanbie XKHUIB U TPOXKHUIKH ¢ To6HeputoM (Bd—Ks—
IMu—Mo—-Xnp—Coh—Anp—TIa).

VIII. Be3pyaurie kBapu-$JaIOOPHTOBLIE XKHJBI, KaJbLHTOBHE, XaJLelO-
HOBBbIE H LIeOJIHTOBEIE MIPOXKHJIKH.

OcHoBubiMu pyaubiMu sBastotes III, IV u VII renepaunun, a riaaBHEMH
HOCHTEJISIMH OpyAeHEeHHUS CAYXKAT rpeli3eHH U KBapl-BOJb(QPaMHUTOBHIE KHJIHL.

Crpykrypa pyaHoro noas. B Kapao6HHCKOM PyIHOM noJie BBIAENSIOTCA
TPH PYHAHBIX yuyacTka: LlentpanbHuii, IOro-3anaguwbit 1 3anagubiit. Lent-
PajbHHH Y4acTOK — 3TO CaMO BHYTPHHHTPY3HBHOE UITOKBEPKOBO-XKHJbHOE
KBapIl-BoJbPPaMHTOBOe MecTopoxaeHHe Kapaoba, NpoCTpaHCTBEHHO LeJH-
KOM CBfI3aHHOe C Ipe0HEBHAHHIM BHICTYHNOM TPAHHTHOIO MacCHBA, BHIXOAS-
1HM Ha NOBepPXHOCTb. B HaAHHTPY3HBHOI 30HE 10T0-3aNMaJHOTO OKOHYaHUSA
BrIcTyna B 3d(dy3MBHEIX NOPOAAX HAJ MEJKHM KYMNOJOM IPAaHHTOB HaXOAHTCH
KBapU-MOJHOACHHTOBHIH LITOKBepK. B ABYyX KHIOMeTpax K 3amany ot Kapa-
o6l B HaZWHTPY3HBHON KapOoHaTHOH ToJillle pacnosoxeH 3amaiHBIH ydac-
TOK ¢ MeCTOpoxAeHHeM COJIHEYHBIM, NPEACTABJIEHHBIM XHJBHO-IITOKBEPKO-
BHIMH H METaCOMaTHYeCKHMH TeJIaMH C KOMIJIEKCHBIM PeJKOMETaJbHEIM OpY-
JeHeHHEM.

ITo reosoro-reodpH3nyecKHM JaHHEIM, BCe TPH PYIHBIX y4acTKa CBSI3aHH
¢ BHICTYNTaMH €XHHOH PYAOHOCHOH HHTPY3UH, MOp(dosorHyeckHe 0co6eHHOCTH
KPOBJIH KOTOPO#l ONpeledsiloT HX HDOCTPAHCTBEHHOe IOJIOXeHue, Mopdo-
CTPYKTYDY ¥ BHyTpeHHee cTpoeHHe. CyGByJIKaHHUeCKHe TeJia Nop¢hHUpPOB 3a-
JIeYHBAIOT KOJBLEBOH PacKoJ BOKPYT HeOOJBLIOro BYJKAaHHUECKOro ammapa-
Ta, LleHTpaJbHas YacTb KOTOPOrO BNOCJAEACTBHHM Obl1a 3aHSATA aNHKaJbHBIM
BhicTynoM Kapao6GHHCKOro rpaHHTHOTO MacCHBA. ITO NOATBepKIAaeTcs H
KoH(DHrypauuell 60/ee NO3THHUX TeJa KHJIbHHX AHa6a30BBIX NOPPHPHTOB, 06-
HaXaolHXcsd B BOCTOYHOH YacTH pyAHoro nouss. OQHO U3 HHUX HMEET SIBHO
Lyroo6pasHblfl XxapaKTep M BIHCHIBAaeTCsl B OBaJ, HaMeyaeMblii cyGBYJAKaHH-
YeCKHMH HHTPY3HSMH.

I'pe6GHeBHIHBle BBICTYNBI MPAHHTOB AYyrooGpa3sHO BEeHUYAIOT BOCTOYHYIO,
IOXHYIO U I0ro-3amajHyio YacTH MacCHBa B COOTBETCTBUH C ero OOIIMM KOH-
TypoM. OTAenbHBIe KYNOJBI 3TOrO rpebHsi, pa3fejieHHbIE MEepeMBIYKaMH, fAB-
JIAIOTCS OCHOBHEIMH DYAOKOHTPOJHPYIOUHMH cTpyKTypaMH. Ha moBepxHoCTH
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