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IToceawaemcs
40-remuro nabopamopuu ceonozuu pyouvix
Mmecmopoxcoenuti HTABM CO PAH

BBEAEHUE

Ycnoeus GOpMHPOBaHHA MECTOPOXICHHH Ag,
Au, Sn, Sb, Pb — Zn pa3Hoo6pa3Hbl, BeposTHO, Io-
3TOMY pacnpeleieHHe METAUIOB B PYIHBIX TeJax
HepaBHoMepHoe. O6pasoBaHHe Hanbosee GorarThix
y4acTKOB TeNl (PyAHbIX CTOJNOGOB) 3aBMCHT OT MHO-
rux (GakTopoB, CpeH KOTOpPBIX BaKHeliluee 3Have-
HHE HMEIOT CTPYKTYPHBIE.

HHTepec K CTPYKTYpHbIM OCOGEHHOCTAM JIOKa-
mu3auMud OoraTelX pyA MPOABIAETCA C AABHEroO
BpeMeHu. Eme B XVI B. npu orpabotke xun Opaii-
Geprckoro pyaHoro mojis GBLIO 3aMEYEHO, YTO B
MEeCTaxX B3aUMHOTO NEpeCeYeHUA KHIbl CTAHOBATCS
Goraye cepebpom, a oboralueHHe KM MPOTNOPLHO-
HaJIBHO YMEHBILUEHHIO yIila HX mepeceyeHus (Mak-
cuMoB, 1981). Ha oqHOM U3 Takmx nepeceyeHuil Ha
pyaHuke I'mMMensdiopeT 6bu1 HaliieH caMoOpomoK
cepedpa Becom 5000 kr, a B 1477 r. Ha pyaHHUKe CB.
['eoprus pyanoro noas Illnee6Gepr B MecTe nepece-
4eHHs ABYX cepebpocoaepiauux >k 6buUT A06bIT
caMblii KpyNHBbIH B MHpe caMOpoIok cepefpa, Ko-
Topbli BecH1 okoso 20000 kr.

B nocnegHue roasl B pa3aMYHBIX pErHOHaX MH-
pa BbIABJIEHBI O4YeHb OoraThie cepeGpoM H 30J10TOM
pyaHbie xuibl. Tak, HanpuMep, Ha MECTOPOXIAECHHH
Bacon (ApreHTHHa) B OXHOM W3 >KHJI YCTaHOBJIEH
50-MeTpoBslii 6110k MouHOCTRIO 1,1 M ¢ comepxa-
HUAMH cepebpa no 206,64 kr/T u 3omota 290,33 r/T.
Tam e Ha MecTtopoxxaeHuu Martinetas oGHapyxe-
Hel pymbsl ¢ coaepxkanHeM 1,78 kr/t cepebpa u
1594,55 r/r 3onorta. Borarbie cronGel cepebpo-
CBHHLIOBO-LIMHKOBOr0 MecTtopoxaeHus Silver Hart
(Anscka) comepxar g0 99 kr/t cepebpa. PynHble
cron6el MecTopoxkaeHus Ruby (FOxubiii FOxom)
XapaKTepPH3YIOTCs BBICOKON KOHLEHTpauuei cepeb-
pa (mo 48,3 kr/t) u 3on0ta (no 1408,7 r/t). 3nech
ooraieHHble Y4acTKU CBS3aHbl CO LITOKBEPKOBBI-
MH 30HaAMH B MECTaX COWIEHEHHWd KOMOMHMPOBAH-
HbIX XuNl. MectopoxneHue Oberzeiring B ABCT-
puiickux Anbnax. BKIOYaeT Gorareiilue NUpapru-
putoBele pyabl, coiepxaimue mo 10% cepebpa.
Pynubie cTton6s1 Au-Ag-Pb-Zn mectopoxaenns Hot
Punch (Bpuranckas Konym6us, Kanana) conepxar
no 108,58 xr/r cepe6pa u no 62 r/T 3onora. B aTom

xKe paiioHe oOHapyxeHo MecTtopoxaeHue Silver
Ridge ¢ conepxanuem cepebpa no 33,8 kr/t u 30-
nota ao 17,5 r/r. [lono6GHbIe MeCTOPOXKIEHHS H3-
BECTHbl H Ha TeppHTOpPHH SKYTHU. YpPOBEHb KOH-
LeHTpalUuH cepedpa Ha MaHra3eHckoM MecTopox-
IOeHuM nocturaet 43 kr/T, besviManHoM — 28, 3aps
— 73, MporHos — 27,7 kr/1. CeBepo-BocTouHas AKy-
THS SBNAETCA KPYMHEHIUEH ONIOBOHOCHOHM NMpOBHH-
LMEH, B KOTOpOH cocpenoTouyeHo okono 42% pas-
BEJaHHBIX 3amacoB pyaHoro osnosa Poccuu. JtoT
PETHOH XapaKTepU3yeTcs TakKe pasHooOpasuem ¢op-
MaUHMOHHBIX H Te€O0JIOrO-TIPOMBILUIEHHBIX THIIOB
OMOBOPYAHBIX MeCTOPOXKAEHHH. Cpead HUX U3BECTHBI
3K30THYECKHE MO COCTABY MECTOPOXKICHHS OJIOBO-
HOCHBIX 6QpaToB, U3y4eHbl H pa3BEAaHBI KPYIMHbIE
peAKOMETaIbHbIE TPEH3EHbl, KOMIUIEKCHbIE Mel-
HO-OJIOBSIHHbIE MECTOPOXICHHA H YHUKAIbHbIE IO
MaclTabaM pyIHO-POCCHIITHBIE Y3JIbl, B KOTOPBIX
COBMEILEHbl MECTOPOXKAEHHS CJIOXKHBIX (opmaliu-
OHHBIX PAJOB M pa3HOOOpa3Hble F€HETHYECKHE TH-
nel pocceineif. Okono 80% pa3BenaHHbIX 3anacoB
SIKyTHM NPUXOAUTCS Ha TPU KOPEHHBIX MECTOPOXKIE-
Hus — Jlemytarckoe, OaunHoxoe ¥ YypIiryHHbA.
[IpocTpaHCcTBEHHOE COBMEUIEHHE pa3HOBO3pa-
CTHBIX CTPYKTYpHbIX (popM MpHUBOAMT K 06pa3oBa-
HUIO M OoraTefiliuX MOJUMETAIHYECKHX MECTO-
POXIEHHI cTpaTH(OPMHOro THUNA, TaKUX kak Mak-
Aptyp Pusep, MayHr-Aii3a, CamnuBad, Muccu-
cunckoil monuHel U ap. K MectopoxaeHusam "Muc-
CHCHUIICKOro THna" MPHHAJIENHT U MOJIMMETAIH-
yeckoe MecTopoxaeHue Capaana B SIKyTHH.
[lepeyeHp MecTOpOXXJAEHHH, B KOTOPHIX OBLIH
o6Hapy»eHbl 04eHb GoraTble pyabl, MOXKHO MpeyM-
HOXHTb. HECOMHEHHO TO, YTO pyaHBIE CTONODI
MpHYpPOYEHbl K Y4aCTKaM C HEOpAHWHApHBIM CTpoe-
HMEM, OMpenesseMbiM 30HAMH TNepeceyeHUH pas-
JIOMOB U LUTOKBEPKaMH, 6pexuHpoBaHHeM nopoj ¢
MOCJEAYIOIMM LIEMEHTUPOBAHUEM PYAHBIM Mare-
pHaJioM, y3/aM NpOSABIECHHA AOPYAHOH TEKTOHMKH
u 1ap. B Gonee omHOpomHOI CTpyKTypHO# o6cTa-
HOBKe 00pa3yloTcs pyAbl ¢ COAEp)KaHHAMH METan-
JIOB Ha MOPAAOK MeHblle. M3yyeHHe cTpYKTypHBIX
ycnoBuii o6pa3oBaHus OoraTblx pya MO3BOJSET
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Puc.1.1. Cxema pacnonoxeHus MeCTOPOXKAEHHH

pa/lIENbHBIX TPELIHH CKOJIa B HaJHHTPY3UB-
HBIX C€J1a00 3pOAHMpPOBAHHBIX TEPPHUrEHHBIX
Tonuax ([TporHos).

3. MecTopoxeHus B MHHEpalM30BaH-
HBIX 30HaX, ONEpAIOLIHX CTPYKTYPbI paclie-

—

" N

pomoa .339"
Manr em;;(oK \& N
Kucun‘radcxoem Hﬂxne\o&uuﬁmwxoeﬁa“a“a“

Eﬁé'wﬂwoe\ Houwoe., »
HeannnmaD . B3apmnia

N

N

&Vvvu
* . ACappara
\. N

>
MECTOPOXOEHUA
O a
N ®
&Aunb(oe \\l} A Pb-Zn
2o B Poznag
y enyfam(oe‘\ /5,, N
. \\ ,/r/’\\% c Sn
N ‘~\( | B ause
NN N
' . v N —
’ lﬁmvmno‘\;:-( SN L
euxHo \ . N L
\(\ \\\'/\\‘ N
( i S

Ca in K
. Saap & P ‘Kynonkuoe

~.

.

TUIEHUs. PErHOHAIbHBIX CHBHIOB B paioHax
OTCYTCTBHS MarMaTH4eckoH aKTHUBH3aLUM
(XauakvaHckoe, HouHoe, 3aps).

4. BynkaHo-nayTOHHYECKHE pagHaibHbIe
M KOHLUEHTPHYECKHE KYNOJIbHbIE CTPYKTYpHI
C 30HaMH NMPOXKUIKOBAHUS W LUTOKBEPKAMH
(KynonsHoe).

5. MecTOopoXXAEHHS 30H pa3OMOB C
JIMH30BHHBIMM JKMJIAMH U 30HAMH pacciaH-
uesanus (KytuHckoe).

3010TbIE MECTOPOXKAEHUA [PEACTABNIEHbI
JBYMs [€0JIOr0-MPOMBIILIEHHBIMU THTIAMH:

1. VYMepeHHO-30510TO-CYIbGHAHO-KBapLE-
Bas MPOXHIKOBO-XHJIbHAs MHHepaiu3alus,

N

MO-HOBOMY OLIEHWTb MEXaHM3Mbl Pa3BUTHA pyIo-
MOABOAALIMX W  PYOOJOKATU3YIOWHX CTPYKTYp,
CO3/1aTh NPOTHO3HbIE MOJENTH MECTOPOXKAEHHH, OI-
penenuTh XapakTep THAPOTEPMATbHBIX CHCTEM,
TMOC/IEI0BATENBHOCTh 00pa3oBaHHd MMWHEpPATbHBIX
NapareHe3ucoB, OLEHHTh IITYOWHY 3PO3HOHHOrO
cpe3a MeCTOPOXICHHUS.

JanHas paboTa mpencTaBaseT pe3ynbTaThl U3y-
YeHHS CTPYKTYPHBbIX 0COO€HHOCTeH GopMHUpOBaHHUs
PYAHBIX CTONGOB B MECTOPOXKAEHHSX cepebpa, 30-
710Ta, CYypbMBI, OJI0Ba Y TMOJIMMETAJUIOB HA TEPPHTO-
pun SkyTud. OOBeKTHl HCCIENOBaHUS — 3TO Hau-
Gonee nepcrneKTHBHbIE MECTOPOXIEHHUS pErHoHa
(puc.1.1), cpenu xotopbix Haubonee U3yHeHbI Me-
CTOPOX/J€HHS 0JI0Ba, CYPbMBI M 30JI0Ta, B MEHbLUEH
cTeneHn — cepebpa M noauMetauioB. B panHoi
paboTe  MECTOPOXXAEHHS  CTPYMNIIHPOBaHbl IO
MeTaJl/laM H reo/10ro-npoMbILIEHHBIM THIIaM.

Jns cepeOpAHBIX MECTOPOXKACHUIH BBINIE/IEHBI H
PacCMOTPEHBI IATh F€0JIOTO-MPOMBILITIEHHBIX THITOB:

1. IlnacToBble U KOMOMHHMPOBAHHBIE MECTOPO-
XKIEHUS 30H pacTSKEHHs, CONPOBOXKAAIOLIMX pe-
THOHA/IbHBIE CHABUTM B TEPPUTEHHBIX Toumax. 30-
NOTO-cepebpsiHbIE MECTOPOX/EHHS JIOKATH30BaHBI
B CEKYyLIMX cucTeMax AoAroTHeix cobpocor (Kbi-
CBUITACCKOE), C HHMH COMPSDKEHbl IIACTOBBLIE
cepebpo-cypbMsHble 3a1exxn (MaHraseiickoe).

2. MecTtopoxxaeHns B MHHEPAIH30BAHHBIX 30-
Hax ApoONeHHs U cucTemax cONHKEHHBIX cyOma-
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NpHYpPOYEHHAs K MOJIOro-cekylued MuHepa-
NM30BaHHOW 30He ApoONEHHs B MeCYaHHKax U
anesposnutax (bagpan).

2. MuHepanu3oBaHHbIe 30HBI JpobneHus ¢ 30-
N0TO-cepeOpsAHON MMHepanu3alled, pacrnosioKeH-
Hble B KOHTypaX peruoHalbHbIX pa3ioMoB cOpoco-
Boi kuHemaTHku (Ksichuira).

OnoBopyaHble MECTOPOXACHHUS MpPEACTaB/IEHBI
TpeMsl F€0JIOrO-NPOMBILIIEHHBIMHU THITAMM:

1. MecTopoxeH!s OJIOBOHOCHBIX Tpeii3eHOB,
JIOKaJIM30BaHHble B CYOBYJIKAHHYECKHX LUTOKAaX
PEAKOMETAUILHBIX  JINTHH-(PTOPUCTBIX  TPaHUTOB
(OnuHokoe).

2. BynkaHo-nmyToHHuecKkas cTpykTypa ¢ 6opo-
HOCHBIMH CYOBYJIKaHHYECKUMU Naiikamul (UypryHHbs).

3. MHorosTtanHas u noaudopManMoHHas pya-
Ho-Marmaru4eckas cucrema (enyratckoe).

CypbMsHBIE MECTOPOXXAEHHS MpeaCTaBIeHbI
OJJHHM reoJIoro-npOMBILLIEHHBIM THUIIOM: KpyTOmna-
JAIOIHe CTepXKHEBblE AHTHUMOHUTOBbBIE J>KWIbI B
MHHEpaJIM30BaHHbIX 30HaX ApobneHus (Capbuiax).

CBHMHLIOBO-LIMHKOBBIE MECTOPOXAEHHs Mpe/CTaB-
JIEHbI IByMS [€00TO-TIPOMBILIJIEHHBIMH THIIAMU:

1. 30HBI MpPOXHIKOBaHHA M cepebpo-OynaH-
YKEPUTOBBIE CTEP)KHEBBIE XXHMJIbI B TPELIMHAX pac-
TSKEHHS, OPUEHTHPOBAHHBIX CY6repneHauKy ispHoO
0CsAM cKIa0K (AraTkuHo).

2. CrpaTHdopMHbIE repMaHHi-cepebpo-CBUHLIO-
BO-LIMHKOBBIE 3aIeXKH "MHUccHcunckoro tina" (Cap-
JlaHa).



MMABA 1

MECTOPOXIOEHUA CEPEBPA

Beaymuii KOMMNOHEHT MECTOPOXIEHHs, B TOM
uKkcie U cepebpAHOro, ONpeaeNseTcss ero CTOMMO-
CTHOH KaTeropued, a THN MecTopoxeHus (ceped-
pAHBIH, 30M0TO-cepeOpsAHBIH UM cepebpoconep-
Kallui) CKIabIBAETCA U3 YAeIbHOTO CTOMMOCTHO-
ro BKJaa KaXJoro merania. B cobcTtBeHHO ceped-
PSAHBIX MECTOPOXKAEHHAX YAENbHas CTOMMOCTb Ce-
pebpa Sonee 50%, B 3omoTo-cepedpsinbix — 25-50,
B cepebpoconepkaiiux — MeHee 25%.

[To cyuwecTByOIIMM KOHIULIHAM MHUHHMAJIbHO-
MPOMBILITIEHHOE COEepXKaHHE YCIOBHOro cepebpa
onpenencHo B 673 r/t. IlepeBoaubie koadduumeH-
ThI Ha MepHOI MOAroTOBkKH paboTel: 1%Pb =457 r
Ag; 1%Zn=948r Ag; 1%Sn =330,9r Ag; 1 r Au
=68,5T Ag.

Knaccudbukaums MecTOpoxaeHHH — sBIfeTCS
NpeaAMeTOM QHCKYCCHH W BpsX JM B OImyO/NIHKOBaH-
HOM J5UTepaType MOXHO HaHTH YHHBEPCAIbLHYIO
CHCTEMaTHKy MeCTOpOXIeHHH cepebpa. lllupoko
pacripocTpaHeHbl  KilacCH(UKaUMH Ha  pyaHO-
(opMauHoHHO# ocHOBe 6e3 Hcronb30BaHHA 6azo-
BbIX cepeOpoconepXalux pyaHsIX ¢Gopmaumi
(®nepos n gp., 1971; HMupones, Heroiica, 1974,
®nepos, 1976; Hekpacos u ap., 1987; Cunopos u
op., 1989; KoncrantuHos, 1991; Anrtonos, 1992;
Bopucenko u ap., 1992; Koncranrusos u ap., 19995,
1998; KokuH u agp., 1999). O6s14HO KIaccHpuka-
LMK CO3JAKTCA U MCMONB3YIOTCS AJIS TPOrHO3UpO-
BaHUs MEPCNEeKTUBHON CepeOPOHOCHOCTH Kak HO-
BbIX PYAOHOCHBIX IUIOLLAAEH, TaK H HOBbIX MHHE-
paJIbHBIX THIIOB MECTOPOXKAEHHH B Mpelenax yxe
U3BECTHBIX PYAHBIX paHoHOB. MOXHO coryacutbes
C TeM, YTO B MpeAenax pyAHBIX Y370B H PYAHBIX
paiioHoB KiacCHbHKAUHH MECTOPO>KAEHUI Ha pyn-
HO-(OPMaLIMOHHOH OCHOBE MOMOTalOT B OLUEHKE HX
nepcriekTuB. ONHAKO M06as CHCTEMaTHKa OTpaka-
€T cyObeKTUBHOE MHEHHE €€ aBTOpa, a 3BOJIOLIUA
reoJIOrHYECKHX MPEACTaBIEHUH O CTPOEHUH PerHo-

HOB M HOBBIE (DaKTHUUECKHE MaTepHallbl BHOCAT
KOPPEKTHBBI B yXe CYIIECTBYIOLHE KiaccHbHKa-
LK.

ITon pyaHol dopmauredi GONBUIMHCTBO HC-
cnenosateneit Bcimea 3a P.M.KoHcTaHTHHOBBIM
(1965), B.A.Ky3neuosbim (1966) u B.J1.dnepoBbiM
(1976) noHumaroT rpynry pyRonposiBieHUd U Me-
CTOPOXKAEHHH, HUMEIOIIMX MPOMBILIEHHOE 3Haue-
HUE CO CXOIHBIMHU MO COCTAaBY YCTORYUBBLIMU MUHE-
pajlbHBIMM  aCCOLIHALMAMM, MOBTOPSIOLUMMHCS B
onpeneseHHOW MOCIeN0BaTEIbHOCTH, H OOLIHO-
CTBIO TeHETHYeCKHX ocobeHHocTel, obpasoBas-
IIMXCA B CXOQHBIX ME€ONOTHYECKHX YCIIOBUSX He3a-
BHCHMO OT BpeMEHH BO3HHKHOBeHHMs. K reonoruue-
CKHM YCJIOBHSAM, KOTOPbIe JOJDKHBI YYHUTHIBATBCS BO
BCAKO# K1accdHKalMH, OTHOCATCS:

a) COCTaB MarMaTHUECKHX KOMIUIEKCOB, C KOTO-
PBIMH aCCOLUMHUPYIOT MECTOPOXKACHHA,

6) TEeKTOHHYeCKOe CTpO€HHe paloHa M €ro
pasBHTHE,

B) ryOrHa GopMHpPOBaHHM MECTOPOXKAEHUH,

I) COCTaB BMEILAIOLIMX MOPOL,

) xapaktep (U3HMKO-XHMHUYECKHUX CHCTEM, TOo-
POOMBLIMX PYABI.

3apybexkHble TeOJIOrH KIacCHPULHUPYIOT Me-
CTOPOXXAEHHS MPEUMYILECTBEHHO Ha OCHOBE €010~
rO-NMpOMBILIJICHHBIX ~ XapakTepucTHk. Haubonee
JieTajbHas CHCTeMaTHKa cepeOpsAHbIX MeCTOpOXae-
HHUH QPUBOAMTCS Ha HHGOPMALMOHHO-T€ONOTH-
yeckoM cepeepe  "MINFILE" reonoruueckoit
cnyx6br wrara Bpuranckas Konym6usa, Kanapa
(Lefebure, 2000). Knaccudukauus cepeGpsaHbIX
MECTOPOXKACHMH OCHOBaHAa Ha CTPYKTYpPHOM THIIE,
cpene o0pa3oBaHMS H IJIaBHBIX MOJIE3HBIX MeTall-
nax. IlocnenHee urpaer cyliecTBeHHOE 3HaueHHE
B (OPMHpPOBaHUH Ha3BaHHA MECTOpOXAeHus (ce-
pebpsiHoe, 30510TO-cepebpsiHOe, CBUHLIOBO-cepebps-
HOE U T.4.).



Tabnuua 1.1

XumH4eckuit coctas pya cepeGpsiHbIX MecTopoxaeHui, %

CoenmHenns u Masnraseiickoe KynonsHoe

A EMEHTI Pyanas 3ona | Pynnas 3ona | [porvos OkucieHHas pyaa Cynsuanxas pyna,
Bacuasebckas | I'paHuyHas [Tpo6a Ne 4 [ KoHueHtpat o6orauenus npo6a Ne 6

SiO, 60,0 54,0 44,64 66,2 18,03 14,48
TiO, 0,49 0,25 0,33 0,34 0,69 0,10
Al, Oy 8,91 9,5 6,36 82 8,07 0,71
FeO 8,31 4,0 14,23 15,01 45,25 25,72
Fe,0, 4,96 3,3 21,58 0,58 0 0
MnO 1,07 0,6 1,25 0,04 0,14 0,755
MgO 0,55 0,5 0,24 0,2 1,69 1,0
Ca0 0,18 0,8 0,08 0,1 0,72 2,01
P,0s 0,22 0,06 0,01 0,2 0,29 0,09
Na,O 0,19 0,05 0,07 0,21 0 0
K,0 2,16 2,5 1,14 2,56 0 0
CO, 44 3,1 5,26 0,11 0 0
H,0 0,4 0 0,62 0 0 0
H,0" 53 1,0 1,0 3,68 0 0
Cynsuanas S 0,49 2,8 2,01 0,02 0,2 26,47
SO, 0,1 3,5 0,85 0,88 4,80 0,3
BaO 0 0 0,17 0 0 0
CyMmMa 97,73 85,96 99,84 98,33 79,88 71,635
As 0,17 0 0,1 0,15 0 0
Pb 0,84 12,5 3,3 0,81 3,82 1,82
Zn 0,34 1,5 0,68 0,097 0,27 30,66
Cu 0,13 0,01 0,13 0,077 0,26 0,26
Sn 0,002 0,01 0,1 0,12 0,48 0,35
Sb 0,18 0,05 0,28 0 ' 0 0
Ag, riT 2510 320 980 553,0 2797,0 1826,0
Au, /T 0,2 0,1 He o6H.

[To3TOMy MBI CUMTaeM, YTO OJHHM H3 HHCTpY-
MEHTOB peLIeHHMs BOMPOCa O pyaHO-(POPMaLIHOHHOM
NPHHAUIEKHOCTH TOr0 WM HHOro cepebpsHoro
MECTOPOXICHHS ABJSETCA CPaBHMTENbHbIH aHAIM3
TexHosoruyecknx npod. OHM  XapaKTepu3yloT
cpeliHee KauyeCTBO PYAbl HIH MO MECTOPOXAEHHUIO,
Wi no THmy pyasl (Tabn.l.1). Onepupys ToiBKO
3THUMH JaHHBIMM, Mbl Y>K€ MOXEM CKa3aTb O MpH-
HaanexHocTH MectopoxaeHHi Kynonbroe U Ilpo-
FHO3 K TMPOH3BOJHBIM OJIOBOPYAHBIX (OPMALMH.
Masnrazeiickoe ke MeECTOpOXKAEHHE HUuYero obuiero
C pAaMH ONOBOPYAHBIX (op-

03 0,6 0,4

THH, PacCMaTPHBAIOTCS B MOPSAAKE MX pacnoJoxe-
Hus B BepxosHo-UykoTckom cepebpsiHoM nosice ¢
3amajga Ha BOcTOK. Oto HroextamuHckoe, MaHra-
3eiickoe, CpeaHe-Henbrecunckoe, Anapa-Caxckoe,
3aps, BepxHeTapblHCKOe U DMKBIpYaHCKOE PyAHbIE
nons. Ha BocToke cepeOpsiHbIf nosc mpociexmuBa-
ercsi psAnoM cepeOpsiHbIX MECTOPOXKAEHHH THMa
Hykar. Mexay MecTOpOXXAECHUIMH 3anagHoro
Bepxosnes 1 J[ykaTcKMM pynHbIM padoHOM cepe6-
pAHas MHHepalu3aluMs uMeeT "THOpUAHBIH" TUN U
COBMeLIaeT METAJUIOreHUYeCKHe OCOGEHHOCTH Tep-

Mauui HMETb HE MOJXKET. 39,10 Pb 208/204
PynHple 1mos, BKIIO- 39,00 30 - e B

yalolide Haubosnee H3BecCT- 38.90 1
Hble cepeOpsHble MECTOPOXK- 38,80 1 N
neHus Ha Teppuropud Slky- /IO A AT ---.-

38,60 A. T R R REET -

| ®

38,50 {- o e e A e

38'40 4 ,,- ............................................... P
Puc.1.2. Pyaubie ¢opmauuu ce- ® AAg
peOpAHBIX  MecTopoXkaeHMH  Ha 38.30 |- g MAU-Ag
JiHarpamMMe 3aBUCHMOCTH pPecypcoB 38,20 1A - g - e Pecypcsl Ag, T ® Sn-Ag
cepebpa OT CBHHIUOBO-WU3OTOIMHBIX 2810 , . . ,
N1apaMcTpoB 0 5000 10000 15000 20000 25000 30000 35000 40000



Ta6nuua 1.2

OTHoweHHUs H30TONOB CBUHLIA, MOJEJIbHbIE B03pacTa H pecypchbl cepe6pa B MECTOPOXKAECHHAX Tuxookeanckoro nosica

MecTopoxIeHite OTHOLIEHHUS U30TOMNOB CBUHLA Tth Tu Pecypchl

P 206/204 | 207/204 | 208/204 207/206 (Amov) _(Steicy) Ag, T
BepxHeMeHKeueHCkoe 18,182 15,543 38,286 0,85 172 214 2000
Bynarckoe 18,329 15,542 38,314 0,85 136 98 3800
Xauak4aH 18,166 15,528 38,193 0,85 205 298 3500
[Tporxos 18,539 15,583 38,607 0,84 13 40 9000
Masraseiickoe 18,565 15,554 38,678 0,84 -49 -58 23500
Santa Eulalia 18,542 15,629 38,477 0,84 158 123 15000
Real de Angeles 18,809 15,626 38,707 0,83 33 -87 15500
HexnaanuHka 18,407 15,550 38,419 0,84 94 55 2021
Sado 18,320 15,480 38,210 0,84 82 -36 2295
JlyHHoe 18,396 15,540 38,297 0,84 138 41 3402
Jlyxat 18,323 15,509 38,195 0,85 144 29 6740
Tayoltita 18,690 15,612 38,569 0,84 45 -27 10000
Fresnillo 18,838 15,646 38,769 0,83 33 -65 22940
Zacatecas 18,823 15,629 38,706 0,83 38 -91 28350
Guanajuato 18,684 15,638 38,654 0,84 90 35 30422
YkaunIKaHCKOe 18,188 15,545 38,361 0,85 141 210 2700
KyrnonsHoe 18,465 15,556 38,553 0,84 22 22 5000
Potosi 18,644 15,675 38,998 0,84 -18 143 35000
Kopemnsuus c Ag, T 0,77 0,81 0,85 -0,69 -0,60 -0,36

PHTEHHOr0 OCHOBAHMA M KOHTHHEHTAIBLHOIO BYII-
kaHu3Mma (KoHcrantuHoB, 1995). MecropoxaeHus,
pacrosIoKeHHbIE B MEPEUHCIIEHHBIX PYAHBIX MONSX,
rpYNIHUpYIOTCS B Cepebpo-CypbMsHYIO, 30JI0TO-Ce-
pebpsiHyro, cepebpo-CynbPUAHYIO U 0JIOBO-cepe-
OpsiHy1O pyZaHble GOpMaLIHH.

CpaBHEHHE THIOB MCTOYHHMKOB IUIi MECTOPOXK-
JEHHH 3TUX pyaHbIX Gopmauuit B npenenax Tuxo-
okeaHckoro cepebpsHoro nosca (Koctun, 3aiiues,
2001) nokasano, 4yro a1 MoOOH M3 HMX XapaKTep-
HbI YHUKa/IbHbIE, KPYMHbIE, CPEIHHE H MEKHE Me-
cropoxaenus (puc.1.2, tabn. 1.2). D1o npuseno k
BBLIBOY O TOM, UTO Ui AHAJINW3a 3aKOHOMEPHOCTeH
¢dopmHpoBaHHs Gorathix cepeOpsHbIX pya ¢opma-
UMOHHAs MPHHAUIEKHOCTb MECTOPOXACHHS He
MOXET MrpaTh pellaoLlel posH.

Kbicbintacckoe

MecropoxaeHHe pacrnioyioxkeHo B OacceitHe
BEPXHHX TEYeHWH JIeBBIX NMPHTOKOB p. JldHbILIKA
(pyusn Youumban, KenbTepuaH) v npaBbixX MpUTO-
koB p.Duuit (pexu Hioekrame u Cepmxax).

Bnepsble Hanuuue pyasl B BepXxoBbe p. Hioek-
taMe obHapyxun B 1932 r. apenk Cnupunon Kait-
MeTaHHOB. B ToM >xe romy CasBoil I'paueBbiM B
3TOM paHoHe OblIM HaieHs! Mowaay cyabuau-
3MpOBAHHBIX MOPOA H PAA PYAHBIX >XKua. BreiBox o
XapakTepe pyJdONoABOAALIMX KaHAIOB, CAENaHHBIH
M.M.KoHcranTuHOBbIM B 1947 T., CBUAETENLCTBY-

€T 0 HeGnaronpusTHOH 0OCTaHOBKE Ul KOHLEH-
TPHPOBaHMA PYAHOrO Marepuaia. bonblas ero
4acTh HaXOOMTCH B OCHOBHOM B PacCESHHOM BHUIE,
a B MmpeAenax 3TOro KOHTypa MpPHCYTCTBYET He-
CKOJIBKO PYAHBIX k1 ¢ Pb-Zn-Cu-Ag-Au MuHepa-
JM3auMei, KOTopasi He UrpaeT CyLIECTBEHHOH posH
B o61ieM 06beMe METaIIOB.

Hawnbonee nonHo cynb¢uausHpoBaHHble NOpPO-
abl Kerreuttacos Obuid H3yueHs! B nepuon ¢ 1933
no 1947 r. skcneanuusamu "CorO3HHKENbOIOBOPa3-
Begka" W ObUIM MOJCYMUTaHBI 3amachl CyJIbGHUAN3H-
poBaHHOH moponbl, cocTaBuBuMe 93576 ThIC.T.
Ipu cpennem conepxxanund Au 1,12 u Ag 21,86 r/t
HX 3amachl COCTAaBIAIOT cOOTBeTCTBeHHO 104,8 T 1
2045,5 1. Ilo atum napamerpam Kbirsuitacckoe
MECTOPOXKAEHUE He YCTYNaeT HEKOTOPbIM MecTo-
POKAEHHAM MHpPOBOro Kiacca (Tabn. 1.3 u 1.4).

PynHble XHIBI IPHYpPOUYEHB! K CBOAOBOH 4acTH
HMIMTaHIKMHCKON AHTHUKIMHAIH, Ha Y4yacTKe OT
yetbst p. Keicein-Tac no cpennero teuenus p. Yo-
yuMban, a caMo pyJaHOe MoJie B [UaHe 3aHUMaeT
BBITAHYTYIO dopmy (25 x 15 k). B reonoruyeckom
CTPOEHMH pYJHOro [0S TNPHHUMAIOT Yy4acTHe
aeBPOJIMTHl H Pa3HO3EPHHUCTBIE MECUaHHKH HM-
TaHDKUHCKOM, COJIOHYAKCKOM M  KBITbIITaCCKOM
CBMT CPEIHErO-HWXKHEro kapOoHa H BepXHeH NepMu
(puc. 1.3).

Ha nnomanu pyasoro noJis u3BeCTHO OpyaeHe-
HHE pa3HbIX THIMOB: MOJHMETAJUIHYECKOE, MOIHO-
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Puc.1.3. I'econornueckas kapra Hioek-
TaMUHCKOro pyaHoro nons (no Xay,
1965 r.) v HoBbIE pyaHBIE TeNna:

I — sunlickas cBuTa, pazHO3EPHUCTHIE
QJIEBPOJIUTBI, APTHILIHTHI C OTAEBHEI-
L. MW [POCHOSIMM TMECHAHUKOB; 2 — KEbI-
TBUITACCKas CBUTA, BEPXHAS NOJCBHTA,
TIECYAHUCTHIE ANIEBPONIHTLI, AEBPOIU-

‘C:-Pakng. Pec ThbI; 3 — KBITBUITACCKAS CBMTA, HWXKHAS
- NOJCBUTA, BEPXHSAS Mayka, aneBpojy-
% e Thbl, NECHYAHHKU, 4 ~ KBITBIITACCKASA
S e CBUTA, HMXHAS TIOACBHTA, TnepBas

rnayka, YEepeAOBaHUE I1IECHAHMKOB M
aNeBPONIUTOB; 5 — COJIOHYAKCKas CBH-
Ta, BEPXHsis MOJCBUTA, BEPXHAA May-
Ka, NECYaHHKHM; 6 — COJIOHYaKCKas
CBHTa, BEPXHAS T[OJCBUTA, TnepBas
fauka, NeCYaHWKU M aJleBPONUThI; 7 —
COJIOHYAKCKast CBUTa, HIXKHSA TO4-
CBUTA, BEPXHSS Nayka, MECHAHHKH H
_NEBPONIMTEL; 8 — COMOHYAKCKAs CBUTA,

““HWKHAA TOICBMTA, Mepsas rauka,
NECYaHUKH T[IONMMUKTOBBIE M ANeB-
pPOMUTE, 9 — MMTaHIXKHUHCKAS CBHTA,
ANEBPOJINTBI U apIrHJUTMTHI C MPOCIO0s-

MH  MENKO3EPHUCTBIX IECYAHMKOB,

JAEHOBOE, CBHHLIOBO-CEpeOPAHOE, 30JI0TOE H 30JI0TO-
cepebpsaHoe. Haubonplune nepcrieKTHBBI CBS3bIBa-
I0TCS € CEKYIMMH 30JI0TO-CepeOpAHBIMU KHITaMH
CeBEpPO-BOCTOUHOTO MpocTHpaHus. ConpshkeHHbIe ¢
HHMMH TUIACTOBBIE PYAHBIE Tejla PAa3BHUTHl HE3HAYHM-
TenbHO. M3 cekylMX >XHIBHBIX cHCTeM Haubonee
npoTskeHHbIMHM ABistoTCa IlenTnym-1 — Kenbrep-
ckoe ¥ 3noe — Ilozonora. Tak e U3BECTHBI CEKY-
(e JXHIBl B CyJIb(UAWZHPOBAHHBIX IIECYAHHKAX
(KbicbuaTacer), xuisl pynonpossieHus bauskoe, Ha
y4actke Younmban ¥ psa HOBBIX pyOHbIX XHi1. Ce-
KyLIME >KHJIBI MPUYPOYEHBI K TPEIMHAM CKasblBa-
Hug ¥ npocnexusarorcs Ha 2004000 M. Hekoro-
pole u3 uux (Ilewtuym-1), 3a cuer coenuHeHus c
paHee M3BeCTHBIMU pymHbIMM >xunamu (Kenbrep-
CKOE€), MOI'YT MMETh MpOTKEHHOCTH A0 8-9 KM.
Mowmnoctd pyassix xua ot 0,5-3 M no 2040 M,
a TIPOTSDKEHHOCTh NPOAYKTHBHBIX YYacTKOB OT
200—400 M mo 1-2 kM,

ITnacToBble >xunel Haubonee pacrnpocTpaHEHE
Ha yyactkax Younmban u Ilentym. XKunel storo
THMa oO0pa3yioT JIECTHUYHBIE CTPYKTYPBI MEXAy
PYRONOABOAAIIMMY CEKYIMMMH Tenamu. Ilpots-
JKEHHOCTb IUIaCTOBBIX PYAHBIX *kHa 300-1000 M
npu MoinHoct ot 0,2 no 2 M. OHM OTHOCATCH K

=le NI 10 — pa3poisHbie Hapymenus; 11 —

[cs]7 3112 pyaHbIe XUAbL, 12 — nons cynsduau-

PN st S )]s [onls  E=13 3MPOBAHHBIX MECHaHHKOB; 13 — naliku
| g e
i [eas

cepebpo-CBUHLIOBOMY M 30JI0TO-CYJIb(MUIHOMY MH-
HepanpHbIM THUMaM. IlocieaHuit LIMPOKO pa3BUT B
CEeKyIIMX TpeLIMHaX CKoJla Ha MECTOPOXIEHHH
ApxkauaH.

ITonoca pacripocTpaHeHHs CEKYIUHWX M I1acTo-
BBIX PYIHBIX T€N KOHTPOJMPYETCS ABYMS pa3pblB-
HbIMHM HapyLICHHSMH JOJTOTHOTO APOCTHPaHUA —
Kenbrepckum u Kbicbuitacckum paznomamu. Ku-
HEMaTHKa pa3JIoOMOB HOCHJA CABHUro-cOpOCOBBIMH
xapaktep. CaBurn GMKCUpPYIOTCS M0 CMEIUEHHSM
MapKHpYIOIUX ITacTOB MECYaHHWKOB M ajleBPOJIH-
TOB B cpeaHeM TeueHne p. Koichkuirac. Xapakrtep
CIBMIOB IIPABOCTOPOHHHUH C FOPU3OHTAJBHOH aM-
IIMTYAOH B MepBBle COTHU MeTpoB. COpocoBas kH-
HemaTtuka Kenbrepckoro u Ksicelracckoro pasno-
MOB ITOJYEPKHUBAETCS LIETIOYKaMH Y3KHX U AOBOJIb-
HO riTy0OKHX IPOBaJIbHBIX 03€ep M BOIOMA0B.

Pacnipenenenue yyacTkoB ¢ HHTEHCHBHBIM OpY-
JeHEHUEM B MpefesiaX pyaOKOHTPOIMPYIOLMX pa3-
JIOMOB OTpEAeNseTcs ONnepsrOIMMH CKONIAMH CeBe-
pO-BOCTOYHOro mpocThpaHus. [y1aBHbIM criocobom
OTNIOXKEHMA MHHEPAJIOB B JKWJIAX SBJISETCS KpPH-
CTAJUIM3aLMs B OTKPBITBIX TMOJIOCTAX, WHOrZA 3Ha-
YHTENbHBIX pazMepoB. OTCYTCTBHE MeTacomaruye-
CKHX npeo0pa3oBaHMil BMEIIAIOIIMX NeCYaHUKOB



Tabnuua 1.3

CpasHenue pya Kbicblirracckoro MecToposKaeHus
¢ HEKOTOPBLIMH KPYNHOTOHHAKHBIMH
MeCTOPOMAEHHSIMH MUPA

MecToposxerHe Coaepxauus, 1/t 3anacel, T
P Au | Ag Au [ Ag
Keichirracckoe 1,12 21,86 104,8 2045,5
Ceppo-cau-Tleapo 0,62 24,5 71,7 2835,7
TTayyka* 0,17 40,0 13,18 3260,25

*Ilannsie komnanuy "Real del Monte" (http://www.imdex.com)

Ta6nuua 1.4

CopeprkaHHe MeTaNLI0B
B CyAb(HIHINPOBAHHBIX MECYaHHKAX

Aurt]  Agrit]  Pb,%]  Zn,%|] Cu%
- 23,0 - 0,02 0,09
0,7 246,0 0,2 0,11 0,98
9,5 25,0 - 0,14 0,02
- 27,0 0,06 0,14 0,03
1,5 31,0 - 2,02 0,39
- 38,0 - 0,31 0,08
- 24,0 - 0,25 0,01
- 25,0 - 0,01 0,11

TAKOKE CBUAETENBCTBYET O PYAOOTIIOKEHHUH B YCIO-
BHSAX PaCTKEHHUA.

Pynueie cTon6er obpasyrorcss 06bIMHO HAa KOH-
TakTe TOpPOJ pa3/IM4YHOW KOMIIETEHTHOCTH, TJe
QIEBPOJIMTEl  BBIMOJIHAIOT 3KPAHUPYIOWIYIO pOJib
(xunet Tlosonota W 3noe), Moj HUMH MOILHOCTH
PYAHBIX T€] MOTYT yBelIHuMBathes ¢ 2—4 M no 20—
40 M (tabn. 1.3, 1.4).

XunbHasa cuctema losonora

PacnonoxeHa B ucrokax py4. Pannuii 1 npors-
ruBaeTcs A0 UCTOkOB pyd. KpacHriit, mpasoro npu-
Toka p. Keiceui-Tac. OnHa BKIIOYaeT JBa PYIHBIX
Tena — Bepxnee u KpacHoe, npruypoYeHHBIX K e/lH-
HOMY pa3jiOMy CEBEpO-BOCTOUHOrO MpOCTHPaHUS.
ITo oTHOWEHNIO K BMEILAIOLIMM CPEIHE3EPHUCTDIM
TOHKOCJIOHCTBIM IeCUaHMKaM JKWIbHAS CHCTEMa
ABJIAETCSA CEKyIeH. B CTPYKTYPHOM OTHOLUEGHHH
OHA TIpUypoOYeHa K CBOAOBOH 4acTH aHTUKIHHAJb-
HOH CKJIQJK{, OCHOXHSIOLEH BOCTOYHOE KpbUIO
Keirsuiracckoit  antumHamd. K
JOro-3araay B 3TOH >XMIIBHOH 30HE
PacmoNoXKeHO  PYAONPOsBICHUE
3noe (puc.1.3). Ha y4actke 3T0ro0
NPOSIBJIEHUS.  YCTaHOBJIEHO  pas-
BETBJICHHE OCHOBHOH PYIHOH XKH-
JIbl ¥ YBEJIMYEHHE MOIUHOCTH pyA-
Horo tena go 15-20 M (puc.1.4).

PacnpoctpaHenne  KHIBHOH
CHUCTEMB! B BepXHHMe cTpaturpadu-

xuna Tosondra

TINABTT12

YeCKHE TOPU3OHTHl OFPaHHYECHO
9KPaHUPYIOLHM ILIACTOM aJIeBpO-
nauroB. Ha yuactke pynompossie-
HUs BepxHee moj skpaHupyrowu-
MH JIEBPOJHTaMH MOIIHOCTD XKH-

Puc.1.4. T'eonoruyeckuii miuaH ydacrka
3on0TO-cepebpsHbIX kU [losonora —
Youpmban HroekraMHHCKOrO pyRHOro
y3na: | — coloHYaKcKas CBUTA, BEPXHAS
TIOJICBHUTA, MIECYAHUKH H aNIeBPONUTHL; 2 —
CONOHYAKCKAas CBUTA, CPEAHAA [OACBATA,
NECYaHHKH M AJIEBPOJUTHI, 3 — COJIOH-
4aKcKasd CBHTA, HIKHSAS TOACBMTA, Mec-
YaHUKH TIOJHMMHKTOBBIE H QIEBPOJINTEL; 4
— WMTaHIXKUHCKAs CBUTA, ANEBPOJIUTHI U
aprUIUIMTEL € MPOCAOAMU  MENKO3EPHHU-
CTBIX TIECYAHUKOB; 5 — PYAHBIE HUIbI; 6 —
KBapLeBble XHIbL, 7 — paliku; 8 — ToukH
wtygHoro onpoboBanus; 9 — keabTep-
CKHH pa3ioM
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N O6pa3soBaHKe pyaHbIX CTONOOB

xubl [To3onoTa U pynonpossieHus
310€ noa IKpaHHPYIOLUHMH
NaykaMH aieBPOIUTOB

Puc.1.5. Jlutonoruvecku# nnau,
onpoboBaH1e U MozaeNbs Gopmupo-
BaHMA DPYAHOro CTON0a CHCTEMbLI
sxun 3noe-Ilo3onora

tepBane ot 0,5 10 3 M. Tek-

YAONpOSBAGHHE 3A0

YepHhie aAeBPOANTH C PEAKHUMU
MHPUTOBLIMH KOHKpPeIUAMH
[ . MeAKO3epHUCTBIR TeMHO-CepBlit NIeCYaHuK,
S KOMKOBATHI H TOHKOCAOMCTHIN
CpeAHe3epHUCTHI CBETAO-CepRIi
MAaCCHUBHRIH NeCYaHuK
KBapliieBbie XHUAN C Au-Ag MUIleparaalied
KeabTepckuit c6poco-cABHI

/g‘l—‘n Toukn onpo6oBaHUs, MOLLIHOCTH XXUA, COAEPIXKaHUS
®" & % 30a0ra M cepebpa, r/T

CTypa pynbl NATHHCTas, MNO-
nocyatas M BKparuleHHas.
Buaumoe 3070TO pa3MepoM
no 0,5 MM ormevaercs B
pyAHBIX THe3lax U BAOJb
JTUMOHHUTH3UPOBAHHBIX Tpe-
wuH. Coneprkanue cepebpa B
pyae ot 159 mo 3489 r/t, 30-
sota — ot 2,4 1o 69,9 r/1. [To
COAEPXKAHHIO TNaBHBIX TO-

Nbl yBenvuuBaercs ¢ 3-S5 M g0 26 M (puc.1.5). B
COCTaBe XKWIbl BBIAENAIOTCA KaK MHHUMYM [IBE pa3-
HOBMAHOCTH KBaplla, Kaxaas H3 KOTOPBIX HECET
cBOO MuHepanu3zauHio. [Tepsas cnoyxeHa MOIOYHO-
GenbiM KBapLeM, coAepxalum 305010 oT 1,2 1o
19,8 r/T u cepebpo MeHee | r/r. Bropas pasnosua-
HOCTh TMpEeACTaBleHa IIONIOCYATBIM KBapleM, CO-
aepkaudM 3omoro ot 192,7 no 231 r/t u cepebpo
ot 282,3 no 580 r/r. TlonocuaTocTs 06ycnoBiIeHa
TOHYAMUIHMH JIMH30YKaMM  KaTaKIa3MpOBaHHOIO
opranudeckoro Mareprana. M3 cynsdunos otmeya-
€TCS TONBKO TaJIEHUT, OCTaJIbHblE MHHEPAIbl OKHC-
neHbl. [IpoayKkThl OKHCIEHHSA MpPEACTABIIEHBl Masa-
XHTOM H a3ypuToM, obpasoBaBiuvMcs Gnaroaaps
OKHC/IEHHIO cepebpocoaeprkalled Oaeknod pyasl.
Yacto BCTpevaeTcs caMOpoJHOe 30710To. Pa3mepsl
30JI0THH HE MPEBLILIAIOT | MM.

[To MpOCTHpaHHUIO >KHIBI C IOro-3anaja K cese-
pO-BOCTOKY YBENMYHBAETCS KOJHYECTBO CyabOHUNOB
1 GneKJIoN pyabl — MIaBHOrO MHHepasa KOHLIEHTpa-
Topa cepebpa. Ha yuactke KpacHblii jkuna pac-
lennsercs Ha 30JI0TO-KBAapLEBYXD M  30J/10TO-
cepebOpsHylo. B mocnenneii conepxxanue cepebpa
cocrasnser 1153,0 r/t, 3onota — 3,7 r/T.

XunbHas cuctema fMeHTuym

[TpuypoyeHa Kk 30HE€ OOJTOTHBIX CABMIOBBIX H
copocosbix aucnokauuii Kenptepckoro u Keichin-
TaccKOro pasznoMoB. Ee NMpoTAXKEHHOCTh ¢ y4eToM
coenuHeHHs ¢ KeJlbTepCKHM PYAONpPOSBICHHEM
cocTapigeT 8,5 KM, MOLUHOCTb KojieOnercs B WH-

10

JIE3HBIX KOMIOHEHTOB pYIbl
ABJIAIOTCS 3010TO-CepeOpIHBIMH.

XunpHas cMcTeMa BKJIIOYaeT Heckonbko Oora-
TBIX PYAHbIX XU1. Haubosnee nepcrnexTHBHAs Xuia
[TentuyMm-1 nMeeT npoTskeHHOCTD 4,5 KM cO cpen-
HUMH cofepxanusmu Au — 3,06 r/t, Ag—575,5 r/T,
Pb — 11,5%, Zn — 8,32%. Xuna [lentuym-2 npo-
cliexxeHa Ha 1,5 KM M npu cpeaHed MOIHOCTH 1-
1,5 m comepxur Au — 27,86 r/t, Ag — 463,7 r/T1.
Xuna Kopotslmika npocnexeda Ha 0,5 kM U npu
cpenHeil MowHOCTH 1,5 M conepxuT Au — 5,87 r/T,
Ag — 16473 r/t. XXuna HeoxunanHas npocne-
>KeHa Ha 2,5 KM, npy cpenHei MouHoctH 0,5 M py-
Ibl ee 10kHbIH QraHr aBasercs cepebpsHbiM (Au —
0,4 r/T, Ag — 794 r/tT), a ceBepHbIH — 30510TbIM (Au
— 13,6 r/1, Ag — 33 r/1). B ceBepo-3anagHOM Ha-
NpaBieHHH 3TH XKHIIbl COeqHHAIOTCS ¢ xuoi Co-
rJacHas H B HHX yBEJTMYHBAETCS COAEPXKaHHE 30/10-
ta U cepebpa. Takum obpazom, "obrnaropaxmsa-
HUe" XUNbHOH cHcTeMbl [leHTHyM cBA3bIBaeTCA C
Y4YacTKOM COEAMHEHHs CEKyLUMX W U1aCTOBBIX XHUII
(puc.1.6).

Cexylide pyIaHbIe KWIIbl, COEAHHSACH C I1aCTO-
BBIMH, HE MPOC/IeKHUBAIOTCA BbILIE YPOBHA KbIbl-
TAacCKOH CBHUTHI BepXHero kapOoHa — HWbKHeH nep-
M. B cocraBe pya ycTaHOBJIEHO YETBIPE CTaaHH
MuHepanoobpasoBaHus. [lepBas cTaaus npeacras-
JieHa GOraTeIMH rajIeHUTOBBIMH PYAaMH FHe3N0BOH
M MPOXXHIIKOBO-BKpaIIeHHOH TeKCTYphl. [Ipucyrer-
BYIOT [IB€ Pa3HOBHIHOCTH aJIEHHTA: MEJIKO-, CPeA-
HE3epHMCThIE arperaThbl, LIEMEHTHUPYIOLLKE 0O6IOMKH -
KBapLa, U KPYMHO3EpPHHUCTas Pa3sHOBUIHOCTb, 0Opa-
3yrolias rHe3na pasMepoM 7-8 cM. B kpynHeIx
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Puc.1.6. Teonornueckuit nnaH yuactka 3010T0-cepebOpsanbIx xun Ilentuym-1 — Kensrepckoe HioekramuHckoro pyaHoro ysnma:
1 — KBIrBLITaCCKAs CBHTA, BEPXHSA NOJACBUTA; 2 — KBITBINITACCKAs CBMTA HIXKHSAA NMOJACBHUTA; 3 — COIOHYAKCKas CBUTA, BEPXHSA MOJ-
CBMTA, BEPXHSS mayka; 4 — CONOHYAKCKAs CBMTA, BEPXHAS TMOACBHTA, HHXHAS Nauyka; 5 — pyJHbIE ULl 6 — naliku; 7 — TOYKH

wrydHoro onpo6oBaHus

Onokax rajeHuTa OTMEYAKTCA NMPUMAa3K{ MajlaXura
M a3ypuTa, JIMH30YKH U MeJIKHE KpHCTalbl Oiek-
no#t pyanl. KBapir cnoxkeH Mo04HO-6€/1bIM MeITKO-
M CpeHEe3ePHUCTBIM arperatoM, OH pasapoblieH U
cuemeHTHpoBaH cynbdunamu. Conepxanue ceped-
pa B pyaax 3toro Tuna cocraeaser 1686,5 r/t, 3o0-
Jota — 0,6 r/1. Bropas ctapus cnoxeHa KpyMHO-

KPHUCTAUIHYECKHM MOJIOUHO-0€bIM py30BHIHBIM
KBapueM ¢ pa3sMepoM KpUCTaJLIOB 10 5 cM. [aneHut
obpasyeT Menkue BKparuleHHs B KBaple W B acco-
LHMalKH co calepuTOM BBIMONHSET rHe3aa pa3Me-
pom no 10-15 cm. Conep:kaHue cepebpa B 3TOM
MHHEPATILHOM THNE cocTapnsier 52-727 r/tT, 3o010Ta
— 0,1-4,35 r/t. TpeTbst cTafAuA XapaKTepu3yeTcs
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OenbiM KPYTIHOKPHCTAJUTHYECKHM KBapLEM, Crpyr-
MUPOBaHHBLIM B arperartsl , paHalbHO-TyYHCTOrO
cTpoeHus. Pa3Mep OTHENBHBIX KPHUCTAJUIOB JOCTH-
raet 7-8 cM npu TonuuHe He Gonee 1 cM. [anenur
obpa3syet ruezaa no 10 cM ¥ Npoxunky 10 3—4 cm.
On otnaraercs rocsie KBapLa, pa3beaas rojJJOBKH ero
KkpuctauioB, OTMeqaroTcs KpYIHbIE KpPHUCTasLIbl
6nexoii pyasl TeTpasApHYecKoro raburyca pasme-
pom 1o 1,5 cm. Conepxanue cepeGpa B pyaax co-
crapnser 447-554 r/t, 3on0ta — 0,3 r/T. YerBepras
cragus obpa3oBaHa IMONOCYaTBIMH pyJaMH KBapll-
rajeHuT-6netopyaHoro cocraea. Ksapiy 6esnblit 1o
pO30BaTOro, MenKo-, CPeHE3ePHUCTOrO CTPOEHHUS.
CoaepxxaHne cepebpa B 3TOM MHHEPaIbHOM THIE
coctasnseT 1997,5~-3489 r/t, 3onora — 3,2-69,9 r/T.
B pynmax ycTaHOBNEHBI Tale€HHUT, calepHr,
OypHOHHT, MHPUT, apCEHOMTMPUT, TETPadAPHUT, Ag-
TETPadPUT, PpeHdEpruT, MUPaprupuT, KOBEJUIHH,
301510T0 camopoaHoe. CepebpoHocHocTs pyn Kbi-
CbUITACCKOTO MECTOPOXKAEHHS MPaKTHYECKH T0J-
HOCTBIO OMNpEeAesIAeTCs] KONHYeCTBOM ONeKIIoN py-
Obl, KOTOpas KPUCTAJUTH3yeTCs MOc/ie TajleHuTa H
chanepura. XapakTepHbl Kak raneHHUT-O1exso-
PYIHbIE, TaK U CIIOKEHHbIE TONIbKO ONeKon pynoH
Kunbl. PasMmepbl arperaToB MHHepana AOCTHUraroT
10-15 cM, BCTpedaroTcst KpUcTaibl U Apy3bi. 1o
XUMHYECKOMY COCTaBY BBIAEIAETCS HECKOJIBKO
pasHoBuaHocTedl Onexnoit pyabl. Ileppas mnpen-
CTaBl€Ha TETPAdAPHTOM M COIEPKHMT cepebpo 1o
0,9%. Bcrpeuaetcs kpaitHe peako B MHHEPabHBIX
napareHe3Hcax nepBod craguu. TeTpasapHuT ¢ co-
nepxaHusimu cepebpa ot 6,14 no 15,77% npucyw
Afss MHHEpPaTIOB TpeThel craauH. 3asepliarollas
CTagus MHHepasoo6pa3oBaHHA XapaKTepU3yeTcs
LUMPOKHM pa3BUTHEM dpeibeprura ¢ conepxaHus-
mu cepebpa ot 22,41 no 34,9% u nupaprupwura,
KOTOpbIi  00pa3yeT MHOTOYMC/IEHHbIE —MeEJIKHE
BKJIFOYEHUs] B FaJIeHUTe. OTH BKJIIOYEHHMs pacrpe-
JeneHbl HEPaBHOMEPHO M TATOTEIOT K rpaHHLaM
rajieHuTa ¢ 61eKoi pynoi u caiepurom.

MaHrasenckoe

MecTopoxkieHHe HaxOAHTCA B MeXIypeube
Hioektame — ApkayaH, MpPOTATHBAsCh OT CPENHEro
TeueHus p. MyxankaH 1o ycTbs pyd. MbICOBOM.
PynHoe none mpHypoueHO K BOCTOYHOMY KpbUIY
KypaHaxckoro aHTHKJIMHOpPHS M pacrnosiaraercs B
KOHTypax JOHAbIOanscKol aHTHKIMHANK. CBOoJOBas
4yacTb OHABIOANBbCKOW aHTHKIMHAIH OCJIOXKHEHa
aCCUMETPUYHBIMM AHTHK/IUHAILHBIMH M CHHK/IH-
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HalIBHBIMHM ClJIagkaMH Gosiee BBICOKOrO MOPAIKA,
HUMEIOIUMHU TTPOTsHKEHHOCTh 2-20 kM. MyxankaH-
CKas aHTUKJIHHANb CEBEPO-CeBEpO-3aMajHOro npo-
ctupanus (340°) u npuMbIKarowwas K Heit ¢ 3amnaaa
Masnraseiickasi CHHIJIHHAIb OCJIOXKHSIIOT BOCTOUHOE
Kpbi10 OHABIOANbCKOH AHTHIJIMHAIK. Yron nafe-
HHS MOPOJ BOCTOYHOIO Kpbila DHABIOANbCKOH aH-
TUKJIMHAIMA B paioHe MaHraselfckoro pyaHoro rno-
JIst cocTaBnsAeT B cpenHeM 45°. IIpoctupanue nopon
GJIU3KO K JIOJITOTHOMY.

OCHOBY pYJHOIO NOJISL NPEACTABJIAIOT HECKOJb-
KO MOpP(OJIOrHYECKHX THIOB PYIHBIX XHII:

1. ITnacToBble, 3aKIIOYEHRHbIE MEXKAY YEPENYIO-
IIHUMHCS NMAYKaMH pa3HO3EPHUCTHIX MECYAHMKOB Ha
rpaHUle KbITBUITaCCKOH U 3uuiickor cBUT (Cs-P)).
OTH XUJbI UMEIOT JONTOTHOE NMPOCTHPaHHE H BOC-
TouyHOe naaeHue (kuisl Muxaunosckas + OnbrunHa
¥ Bacuneesckas + Anrnesur-LlepyccutoBas).

2. Cynbuan3vpoBaHHbIE MOPOABI C CUCTEMAMH
KOMOMHHPOBAHHBIX M1 M 30H MPOXHIIKOBAHHA
(HuxHesnapi6anbckoe MECTOPOXKACHHE).

3. Kom0uHHpOBaHHbIE MBI, AN KOTOPbIX
JOCTOBEPHO YCTAHOBIIEHbl COEAMHEHHS IUIACTOBbBIX
U cexyunx pyassix ten (bessiManHoe, MyxankaH-
ckoe, Ky3bMHHCKas).

4. CekyuiMe >HNbl, 30HbI TPOXUIKOBaAHHA H
6pexuupoBanus (3abeiToe, BeprukanpHoe, I'pa-
HU4Hoe, CeMeHoBckoe, CTEPKHEBOE).

B npepenax pyaHoro mnoss BbIAEJAIOTCS JBE
MPOAO/bHBIE 30HBI Pa3pbiBHbIX HapyluleHuid. Hau-
6onee 3HauuMas — HroekTaMHHCKas 30Ha CABHIOB U
paccnaHLeBaHUs, OrpaHHYHBAIOLIas pPacrpocTpa-
HEHHe OpYyJEHEHMs Ha BOCTOK. [lns Hee XxapakTep-
Hbl NPEUMYLIECTBEHHO JIEBOCTOPOHHHE CABHIOBBIE
nepeMelleHns. BTopbiM MO 3HaYWMOCTH paspbIB-
HBIM HapyILIE€HHeM SBIISIETCS CABUroBas 30Ha I'pa-
HHYHas C MPaBOCTOPOHHMM XapaKTepoM TMepeme-
weHuid. Capur I'paHUYHBIHA SBAsETCA OMEpsIOUIUM
ot HioekTaMHHCKOro pa3noma, U COBMECTHO OHHM
obpa3yloT KJIMHOOOpa3HbIH BBICTYN, MpeaCcTaB-
nstoui obnacte pactsokenus (puc.l.7). Chasuro-
Bast 30Ha | 'paHMYHAs BMEILAET HECKOJIBKO CEKYILHUX
pyaHsix Ten (CemeHoBckoe M ['paHHyHOE) W BAMSET
Ha of0pa3oBaHHe pPYAOBMELIAIOWMX CTPYKTYyp C
SMUreHEeTHYECKUM CcepeOpsiHBIM OpYAEHEHHEM BO
BCeM pynHoM y3iie. OcoOeHHO OTHYETIHBO 3TO Mpo-
ABWIOCH Ha HWKHEIHABIOANBECKOM MeCTOpoXIe-
HHMH, TAE CO CABMIOM CBS3aHBl pYyJOBMELIAIOLIHE
30HBI MOCNOMHBIX HAABUIOB, YTIIEKCHl H CUCTEMBI
cekyuux TpewuH. 1llupoko nposBneHHsle B npeae-
JIaX pyZHOro y3jia HaABHIroBble aedopmauun obpa-



30BJINCh Nociie (HOPMUPOBAaHHUS IMJIACTOBBIX pPyA-
HBIX TeJ W CYNbQUAU3UPOBAHHBIX MECYaHHKOB. 3TO
OTPa3sWIOChb B MHOTOYHCIEHHBIX MEXIIaCTOBBIX
CpbIBAaX M 3€pKajJlaX CKOJBKEHHS BAOJb TPaHHLl
NJacTOB MECYaHHUKOB H 3aib0aHAOB I1ACTOBBIX
#un Muxaunosckoii, Onerunoii, BacunbeBckoi u
Anrnesut-Lepyccurosoit. H3yueHue TpelquHOBa-
TOCTH PYAOBMEWIAOILMX MMOPOA M WX aHAIU3 MoKa-
3bIBAET MOBCEMECTHOE HAJIMYHE HAJBHrOBLIX AMC-
nokauuii (Koctun u agp., 1997). Hckmouenuem ss-
JIAIOTCA  MOPOAbl, Cjaralole DHABIOATLCKYIO
TpyOKy B3pbIBA M HaMKH KBAapLEBbIX NOP(HPOB.
OTo npHBENO K BHIBOAY O BPEMEHHOM nociefoBa-
TEABHOCTH COOBITHIA: MIaCTOBBIE PyNHbIE 3aEXKH U
CyNbGUAMZHPOBAHHBIE MECYAHUKH —> HAOBUTH H
MUHEPAIH30BAHHbIE 30HBI ApPOOJIEHHA —> DHAObI-
Ganbckast TpyOKa B3pbIBa.

30HBI MONEPEYHbIX OUCIOKALMH MPOC/IEKUBA-
IOTCA MO JIMHEMHBIM BBIXOJAM Ha MOBEPXHOCTD
KpYMHOI/IBI00BbIX KBapueBbIX pasBaioB. OHU Xa-
PaKkTEpH3YIOT T'MAPOTEPMaNIbHbIA Kapkac, npocTy-
NaloKH U3 HHXEIeXKallMX OTI0KEHHH KapOoHa
HECylMH Ha rnyOOKHX TrOpH30HTax 30J0TO-
cepebpsaHyto MuHepanusauuo (Koctun, 2000 r.).

3aKOHOMEPHOCTb B pacrpeie/eHHH y4acTKOB C
MHTEHCHBHBIM OpYyJEHEHHeM B TMpelenax KoMmrie-
TEHTHBIX IIaCTOB [€CYAHHKOB BbIPAXKEHA B Cleay-
uieM. TlnacToBble XH/IBl MPHYpPOUEHBbI K MENKO3ep-
HHUCTbIM TOHKOCIIOMCTBIM W KOMKOBATbIM TeCHaHM-
kaMm. JIng cekylMX pyaHBIX Te/l 3€pHHUCTOCTH Mec-
YaHHMKOB CYLECTBEHHOW poNM He urpaet. boraThbie
cepeOpsiHble pyabl MOTYT ObITb MPUYPOYEHBI K MH-
Hepaau30BaHHBIM 30HaM ApobieHus (M-e 3abpiToe)
WIH K TOMOroceKyliMM HaIUIacTOBaHHE MecHaHH-
KOB JIMHEHHBIM IUTOKBEPKOBBIM 30HaM (M-e Hux-
HeaHabibanbekoe). Ins HuxHesnavibansckoro me-
CTOPOXIEHHA pyAHbIE CTONOBI, BIPOYEM KakK H
PYZAHBIE TeJa, OKOHTYPHBAIOTCSA TOJIBKO 110 pe3yJib-
tataMm omnpobosaHus. Mix oOpa3oBaHue cBs3aHO ¢
3a[I0THEHHEM  Pa3HOOPHEHTMPOBAHHBIX  CHCTEM
TPEWMH MaTepHaIoM M3 CynbOHUIANIHPOBAHHBIX
NECYaHNKOB, B KOHTYPax KOTOPOT0 OHH M HaXoadT-
cs. PynHble cronbel o6pa3yrorcs B yuacTkax nepe-
CEYEHHUs TUTaCTOBBIX H CyOMIacTOBbIX PYAHBIX JKHI
(nepeceyenne xun OnbruHod W BacunbeBckoit).
Jns coOCTBEHHO MIACTOBBIX PYOHBIX TeNl pYAHbIE
cTonObl HMEOT ABOAKHIA cMbIc/. C OHON CTOPOHBI,
3TO yBe/lMYEHHe KOHUEHTpauuu cepebpa, cBs3aH-
Hoe ¢ OM30CThIO PYIONOABOASALIMX KaHAIOB (KHa
Onbruya), ¢ apyroit — 3T0 mecTpoe CTPOEHHe pas-
pe3a, BBIPXXEHHOE B YaCTOM Y€PeIOBaHHH IUIaCTOR

NeCYaHUKOB M PYAHBIX kUM (kuna MuxauiioBckas,
ueHTpanbHas 4acTb). [locneaHee MoxkeT ObITH CBS-
3aHO ¢ HEOJHOKDAaTHBIM MOCTYIUIEHHEM pPYIHbIX
THOPOTEPM M3 OJHOIO MOABOASALUErO KaHana, po-
HCXOAHUBIIMM ¢ HeOOJbIIMMU BPEMEHHBIMH [Epe-
pbIBaMH.

Bonbuias wacte pymsbix Ten Manrasehckoro
MECTOPOXIEHHS JIOKAIM30BaHA B OJHOM CTpaTH-
rpa¢M4ecKkOM YpOBHE — KBITBLITACCKOH CBHTE
BepxHero KapOoHa—HWXHeH nepmu. B Bepxnux
4acTAX PYJHOro paspesa npeobaajaioT MiIacTOBbLIE
pyaHele Tena. Bau3 no cTparurpadpuyeckoMy pas-
pe3y BHM3 HayMHAIOT npeobnanarh cekylude pya-
HbIE XKHWJbl, B HUX CTAaHOBUTCA OOJibllEe 30/10Ta, B
ToM yHcae camopoaHoro. Ha KeickinTacckom Me-
CTOPOXAEHHH CEKYILHE >KHIIbI, NMPHYPOUEHHbIE K
PYZONOABOASALIMM pa3nioMaM, MEPEXOAAT B MIacTo-
Bele. OTO pE3KO MOBBIIAET NEPCIEKTHBHI MaHra-
3€HCKOro pyqHOro rnoss, Tak Kak B €ro KOHTypax
pyAONOABOAALIME XHIbl ClaralT riayOoKHe ropu-
30HTEl (M- Beprukanbnoe, CemeHoBckoe, 3a6bI-
Toe). B MecTax mnepeceyeHUs COrNIaCHBIX U CEKYLINX
KW CIIeyeT 0)KHAATh OOraThie pyaHbIe CTONOBI.

PyaHble 30Hb! BacunweBckas n OnbruHa

- Ha nyiomany MecTopox/JeHHs: YCTaHOBIIEH nep-
CMEKTUBHBIA Yy4acTOK KOMOWHHPOBAHHOMN XXWIbHOM
MHHEpaIK3aUMy — 30Ha cOmmikeHHbIX Bacunbes-
ckoit u Onbruno# >xun (puc.1.8). 3oHa GyanHaxka,
HOJIOro-CeKyLas CIOUCTOCTb MECYAHUKOB, K KOTO-
po# mpuypoueHa xuna BacunbeBckas, Ha riybuHe
conmxkaerca ¢ >xunoi OabruHoi. OpHeHTHpOBOY-
Has OTMETKA COeAMHEHHUs OBYX PYAHBIX 30H — 880—
860 M. B MecTe ux nepecedeHHs NpeanonararOTcsa
yparaHHble coAep)KaHus cepedpa U LUTOKBEPKOBas
CTPYKTypa pyQHOro Tella, aHaJIorH4Has MECTOPOX-
aenvio Ruby (FOxneiit FOxoH, Anscka) (puc.1.9).

Pynuas 3oma BacuibeBckas u ee ceBepHoe
NpoAoIKEHHe — >una AHrnesut-Llepyccurosas —
OJIHa U3 CaMBbIX KPYMHBIX Ha MaHrazeiickoM MecTo-
poxxaeHuH. Ee npotsxenHocTs Gonee 4,1 km, cpen-
HAs MowHOCTh 1,87 M, npoctupanue 340-345° u
yriibl nageHus ot 35° no 85° Ha ceBepo-BOCTOK.
[TapannensHo 30He BacunbeBckoil pacnonoxeHa
kui1a OnbriHa H ee ceBepHOe MPOJOIDKEHHE — XKH-
na Muxaunosckas. Obe pyaHble 30HBI SBIAIOTCA
niacTosbiMu. Ilo comeprkaHHIO rMaBHBIX MONE3HBIX
KOMIIOHEHTOB — cepebpa W CBHHLA — OHU pa3fens-
IOTCSA Ha [IB€ YacTH: IOXKHYIO cepeOpsHYIo H ceBep-
Hy10 cepebpo-CBUHLOBYIO.
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Puc.1.7. Teonorrueckas cxeMa Manrasetickoro pyaHoro noas (no aanHeiM ['y['TTI "SHreonorus™ v M3MEHEHUAMYM ¥ NONOJHE-
HUAMH aBTOPa)H €ro CTPYKTYPHas MOJEIb:

1. Poixnble 4erBepTHYHBIE 0TNOXEHNUS; 2. TymapuHckas cButa. Bepxuas noacsura. [Nauka 1. PasHo3epHHCTEIE aneBpoUTHI ¢ Npo-
C/10AMH MecuaHnkoB. OnucTocTpoMoBBIi ropu3oHT. B nogouse necuanuctsiit (35 M) naker (170 m); 3. Tymapuckas csura. Huxk-
Hssg noxaceura. [Tauka 2. OnuwonaHOE NepecianBaHKe aaeBPONMTOB U necyaHukoB. OTaebHEIE NIACTH MeCYaHukoB (10 5 M). B
OCHOBaHHH MakKeTa pasHO3epHHUCThIE aneBponuTsl (240 m); 4. TymapuHckas cButa. HikHsas moacsuTa. Tauxa 1. PasHosepHucrsie
QIEBPO/NThI, ANEBPUTHCTHIE NECHAHHKHN C OTACNBHBIMM IIACTAMH MENKO3CPHHUCTHIX MECYAHHKOB. B KpoBie MecyaHUCTHIA naxer
(35 m). B ocHoBanuu anesponutsl (210 M); 5. Xabaxckas cBuTa. UepenoBaHHe MakeTOB NECYaHUKOB, MECYAHNCTHIX aN€BPOJIMTOB,
aneBponuToB. B KpoBNE ¥ MoJOLIBE OTMEYAIOTCS MecyaHncThie nakeTsl (35-50 M) (240 M.); 6. Duniickas cBuTa. BepxHss noacen-
Ta. [Tauka 2. Pa3HO3epHUCTBIC ANEBPOJIMTDI, a1eBPUTHUCTHIC MECYAHHKH, PEAKO aprUJUIMTHI B Pa3IM4HBIX YepenoBaHusx. OTaenbHsle
niacthbl (4-6 M) necuanukoB (230 M); 7. Duniickas cBura. Bepxnas noaceura. [Tauka 1. PasHo3epHHUCTHIE aeBPOANTDI, APTHILIATHL.
OraenbHble MAacThl necyaHukos 10 4 M. JIMH3bI W NPOCNOM U3BECTHSKOB M AOJOMHTOB. B kpoBne mecuanucteit maker (30 M)
(290 M); 8. Duuiickas cButa. HikHss moaceura. Pa3sHo3epHUCTBIE YEPHBIE aeBPONMTHI, aPrUIUIUTBL ¢ PEAKMMMI NpocioaMH (3—
5 cM) necyannkoB. B kpoBie Mapkupyrowmuii naker (32 M) GAHIIOWIHOrO NEpecIanBaHKs MECUAHNUKOB U aneBposmToB (150-210 m);
9. XopoksITckast cBuTa. Bepxusas noacsura. B kposne necyanuctbit maker (SO M). B mogomse 6uoTyp6rpoBaHHbIe aneBponTsl U
necyanucThie anesponutsl (105 m); 10. Xopoksitckas csuta. Huknss noaceuta. [lauka 2. B kposne (60—-65 M) necyaHucTbIR
naker. B nomouwse pasHO3epHYUCTbIE ANEBPOJMTBI C MJacTaMH aJEBPUTHCTBIX MecyaHukoB. [MHHUCThIe KoHkpeuuu (120 M),
11. XopoxsiTckas cButa. Hipknas noacsura. [Tayka 1. B kpoine (25 M) Mapkupytowuii necyaHucTiii naket. Hibke yepenosanne
aJIeBPOIUTOB M MecyaHuKoB. bpaxnononossie 6anku (65 M); 12. Keirbiiracckas csura. BepxHsas moacsura. B kposne (46 M) map-
KMPYIOLHI NECYAHUCTBIH MaKeT MAOTHBIX CPEAHE-KPYMHO3EPHHUCTBIX M MENKO-TOHKO3EPHUCTBIX CEPBIX W CBETNO-CEPHIX MECHAHM-
KOB. B mozolBe pasHO3EpHUCTbIE aNEBPONUTHI C PEAKHMH mpociosMu nmecuyaHukos (115 m); 13. Kbirsinracckas cuta. HyokHss
noaceura. [layka 2. B xposne (60—65 M) mapkupyromuit necuaHucTbifi naket. Hike TOHKOE MepeciiaiBaHWe NECYaHNKOB H aJieB-
POJIUTOB C OTAE/BHBIMH NMECYaHUCTBLIMK maxeTaMu (1o 20-23 M) (190 m); 14. Koirbintacckas cButa. HikHss noacsura. [lauka 1.
B kposine (40—-45 M) naker cBETNO-CEPBIX CpefHE-TpyOO3EPHUCTBIX MaCCHBHBIX MECYaHWKOB C PEAKMMH NPOCIOAMH aNEBPOIUTOB
(0,2-1 M). Hixe — anesponutsl (3040 Mm); 15. DHapiOanbckult WITOK NaarnorpaHut-nopbupos; 16. Jalkyi 1 XHJIbl MAArHOTPaHUT-
nop¢upoB, rpaHOAMOPHUT-NIOPGHPOB, MAArHOrPAHOAMOPHT-NMOPPHPOB, KBApLEBBIX, JAUMTOBBIX, PUOAALMTOBLIX, MIArHOPHOAALH-
TOBBIX NOpHHUPOB, AMOPHTOBLIX NopdupuToB; 17. Paznomsl; 18. Pyansie Tena; 19. ecuanucrele nayky; 20. Hassanus MecTopox-
JEHHUH ¥ PYIHBIX 30H

Ag,tit Pb,% Zn,% cynbdoconiMu. B LenoM 30Ha OyauHaxka ¢ Haio-

FOxHb1i danr XKEHHOH cepeOpsHON MHHepanu3aLWer sBngeTcs

Bacunbesckas 2703,7 09 0,4 MEXTIaCTOBOM W NUlIb MecTaMu (paiion pyd. Jle-

Onbruna 2698,2 1,79 0,75 AAHOrO) MepeceKaeT MIacT CPeAHE3EPHUCTOrO Mec-
CeBepHblif QpaHr YaHHKa.

AHrnesut- 2611,0 40,1 0,1 B CTpoeHMM pyIHOH >KMABI BBINEAIOTCA ABA

Lepyccurosas OCHOBHBIX MOP(OJIOTHUECKHX THMA: 1) NnacToBbIN,

Muxaunnosckas 2551,5 26,48 1,19 2) GymMHaX M CTPYKTypa "NManbMOBOrO aepepa’.

Pynxbie MuHepansl: nuadopur, Grexias pynaa,
NHpaprupuT, OBUXHHUT, OyJaHXKEPHUT, aKaHTUT, MH-
aprUPHT, apCEHOMUPHT, CaJIepHT, MUPUT, TAJICHHT,
XasipkonupuT, ¢peiecnebenur, crepaHuT, camo-
poaHoe cepebpo, KaHUIBAUT, NOAHOA3HUT.

PynHas 30Ha BacunbeBckas mnpuypoueHa K
MEXIUIacTOBON 30He OymuuHaxa (a3. man. 70/60—
80°) u npoxomut B 0,5 M HMXe KPOBJIM IU1acTa
MeJIKO3ePHHCTBIX TOHKOCJIOMCTBIX MecyaHHkoB. Ee
AnuHa coctaBaseT 2,3 kM. PyaHas 30Ha BKIIOUaeT
HECKOJIbKO JKWJI, OfJHA U3 KOTOPBIX SABJIAETCS IJaB-
HOM, U OpekyHpoBaHHbIE BMeELIAlOIKE nopoasl. B
HEKOTOPBIX Y4acTKaX Wbl OTMEHAIOTCS CEeKylue
KJIMHOOG pa3Hble TPELIMHBI, 3aTyXarolHE OT pyHOMH
XKUNbI B NOJACTHNAIOLIME CPEHE3ePHHCThIE necya-
Huku. Tpewunsl umerot winHy 0,2-0,5 M (a3. man.
200/80°), 3anonHeHs! CynbdunaMH U cepeOpIHbIMU

JuarpaMMbl TEKTOHHUYECKOW TPELIMHOBATOCTH M
TPELMH C PYAHBIM 3alOJHEHHEM JUIS 3TOro y4yacT-
Ka MaHra3eickoro MecTOpPOXKACHHsS CBHAETENbCT-
BYIOT O HUIHYMH KaK YHCTO IIACTOBBIX XMJI, TaK H
pyasbix cronabos (puc.1.8). UnTtepnperauns nonei
TEKTOHWYECKHX HanpsDKeHUH A/ I0kHOro ¢aaHra
pynHo# 3oHbl Bacunbeesckoii (Koctun u ap., 1997)
rosopur o6 00pa3oBaHHHM pPYAHBIX CTONOOB B y4a-
CTKaX COYETaHHMS CIBUIOBBIX M cOpocoBbIX Aedop-
Mauuii. bpexkunpoBaHHbIe MeCYaHUKH UMEIOT MOLI-
HocTh A0 0,5 M. I'panuusl Opexkunii poBHbie, noa-
YepKHYThl€ 3€pKajlaMH CKOJILKEHHUS C TOpPHU3OH-
TaJIbHBIMH LUITPUXOBKaMH (CABUroBbIe aedopMaLuu
paHHero 3Tana). bpexyupoBaHHe COMPOBOXKAANOCH
OKBapLIEBAHHEM TOHKOC/IOMCTBIX MEIKO3EPHUCTbIX
necyaHukoB. LleMeHTHpyOlas Macca npeacTaBne-
Ha CpENHE3epHHUCTbIM JpPY30BHIOHBIM KBapleM H
MEJIKO3EpHUCTBIM CBET/IO-KOPHYHEBBIM CHAEPHTOM.
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MeJIKOSEepHMUCTHI TOHKOCJIOMCTEIL
necyaHmuk

PymHBle XMUJIIE

YyacTok Haubonbumx
repcreKTMB Ha
GoraTeit Ag
PyAHbIR cTont

B Opekunsx BCTpeyaloTcs KpyMHbIE MyCTOTHI, pas-
mepom 10 10 cM, BHIMOJIHEHHbIE APY3aMH KBaplLia H
cuzepuTa ¢ cynbdoconamu cepebpa. Ha kapuesbix
Apy3ax HaOmiofaroTcs KpHCTauibl 6ieKioi pyns
TeTpadapuyeckoro raburyca pasmepom mo 0,5 cm.
Hexoropbie yuactku Opekuuii oborameHsl camo-
pOAHBIM cepebpoM MPoBOIOKOBHAHOH (popMbl. CH-
JEpUT B y4YacTKaX OpexunMpoBaHHs obpasyeT mo-
nocyatble TEKCTYPbl PYABl, YepeNyiChb C TOHKHMH
NpPOXHIKAaMH KBapLa, BOOJIb KOHTAaKTa C KOTOPBIM
BHIHBI TOHKHE MPOXKWIKH Cy/abdoconeil Menkosep-
HUCTOTO CTPOEHHS.

KBapu npeacraBieH aByMs pa3sHOBHAHOCTSAMH.
[MepBast — TOHKO3EPHHUCTBIH MOJIOYHO-Oenbli KBapIy
C KaTakJIa3UpOBaHHBLIMH OOJIOMKaMM BMEILAIOIHX
MECYaHHKOB, BKPArUIEHHOCTBIO MUPHTA M PEeAKHMH
3epHaMH KopuuHeBoro coanepura. PynHsie MuHe-
pasibl OOBIYHO KOHLIEHTPHPYIOTCS MEXIy OoKaMH
kBaplia. C HaoXeHHO! CHIepHTOBOH MHHepaiu3a-
UMelt CBs3aHBl BKpAIUTEeHHs TajleHHTa M Cynbdoco-

1%

‘:’ necyaHmk

I'MEHT CTPOEHMS PYOHOM
SOHR Bacunggscxas.p
ByouMHax B I[UlacTe
MeﬂKOSegHMCTNX
TOHKOCJIOMCTHX [1€CYaHUKOB,
LeMeHTauus OYyIMH pyIHEM
MaTepralioM U~ TpemnHbl
yChIXaHUSI B JiexadeM OOKy
XKWL, SBallOJIHEHHBIE PpYIHbEM
MaTepuralioM.

980

940 L

Ksapy-aaynsposas xuna c
cynsuaamu Ag, Pb, Zn

T

KBapL +KaoNMHUT:
AnyHUT+LEONUTHI

>

Puc.1.8. Jlutonoro-crpyx-
TYpHbIH Mpodunb Yepes LeH-
TpanbHeli Gnok Manraseit-
CKOT'O MECTOPOXAEHUA (KM~
nbl Bacunsesckas 1 Onbru-
Ha)

Puc.1.9.  Teonoruyeckas
Mojenb CcepebpsHOro Me-
cropoxaeHus Ruby (no
MaTepHaiam KOMMaHUH
"Tiberon Minerals")

30Ha OKpeMHeHus

LLiroksepkoBas 30Ha ¢ CaMOPOAHLIM cepeGpoM U
30N0TOM, CynbdoapceHUAaMU, CyNbdoaHTVMOHUAAMK,
cynbcbuaamun Ag, Pb, Zn

CopepxaHue Ag 23,69 - 48,29 «kr/T

Ksapy-aaynaposas Xxuna c
cynbunaamm Ag, Pb, Zn

Copepxanue Ag 2,9 kr/t



ne#t cepebpa. Bropas — npy30BHAHBINH KBapl, ¢ pas-
MepOM TIpO3payHbIX KPUCTAIMKOB 10 |1 cM, KOTO-
pble HapacTaloT Ha KBapll NEPBOro THIA, OTAE/EH-
HOrO OT HEro MpoCIOHKaMH KaTakia3HPOBAaHHBIX
necYaHWKoB. B MeX3epHOBBIX MPOCTPAHCTBAaX MNpH-
CYTCTBYIOT MHPHT, FaJIEHHT, MroyibyaTble Cyabdo-
conu cepebpa, cTeaHUT M NPOBOJIOKOBUAHOE Ce-
pebpo, obpasyroliee CpOCTKH A0 5—6 MM B norie-
pevHHKe. B onepsiolmX pyaHbIX NPOXHIIKAX BMe-
cTe ¢ Apy3aMH KBapla 06pa30BalMChb KPHCTaSLTbI
KOPHYHEBATO-KpacHoOro cdanepura, Ha KOTOPBIH
HApacTaloT KPHCTAJLIbI TUPaprUpHUTa.

Kap6onat npencraBieH IBYyMS pa3sHOBUIHO-
CTAMH — CBETJIO-KOPHYHEBOH M KOPHYHEBATO-
cepoi, MepexoAslIHMU OfHA B APYTYIO H HMEIO-
LKUMH cpeaHe3epHUcTOe cTpoeHHe. C HUMH acco-
UMHPYIOT cynbdoconu cepedpa, JIOKaIM3yOWKUecs
B MEX3CPHOBBIX NPOCTPAaHCTBAX CHAEPHUTA.

OcHoBHOE KONMMUEeCTBO cynbdoconeil cepebpa
OTJIOKMIIOCh B CHAEPUTOBBIX MPOXKMIKAX MOLIHO-
ctbto oT 3 mo 10 cm. Cupeput 3anumaer ot 30 mo
70% obbemMa MpPOXKUIIKOB, OCTalIbHAs 4acTb Mped-
CTaBjieHa MHHepalaMu cepebpa — OHadOPHTOM H
OBHUXHMHUTOM, pexe Onewtod pymoit. Hexortopsle
Y4aCTKH NPOXKHIKOB 0O0rallleHbl rajleHUTOM, obpa-
3YIOLMM BKPAaIIEHHOCTh Pa3/IMYHOM CTENEHH Ha-
CBILEHHOCTH. B yuacTkax, rjae pocT KpHCTaUIoB Mpo-
MCXOOMI B IyCTOTaX, HabaromaeTcss NpoBOJOKO-
BHIHOE cepeGpo, HapacTalollee Ha KPUCTa/UIbi CH-
Aeputa. B xune oTMedeHb! Apy3bl KPHCTAJLIOB IMH-
papruputa cronbuatoi Qopmbl. JUIMHAa OTAENBHBIX
cTOAOYATBIX KPUCTAJUIOB MHPAPTUPUTa JOCTUIaeT
1 cm.

XKuna OnpruHa 3aHUMaeT TOT XK€ JIUTOJIOTHYE-
CKHMii ¥ cTpaTHrpadMyecKiii ypoBEHb, YTO H XKHJa
Muxaunosckas, ABJISACH €€ F0XHBIM MPOAOJIKEHH-
eM. Ha yuactke counenenus >xun OnbruHot v Ba-
cunbesckoi (puc.1.8) ycraHoBnenel camble Gora-
Thle cepeOpsHble pynsl ManraseHckoro pyAaHoOro
y3na — o 43 xr/tT Ag.

PynHad xuna 3aneraet B MEJIKO3EPHHCTBIX TOH-
KOCJIOMCTHIX TiecyaHukax (a3. manm. 82/48°, 79/45°,
99/55°), koropble CBepXy MepeKpHIThI CpeaHe3ep-
HHUCTBIMM MAacCHBHBIMH CBETJIO-CEPBIMU [I€CUaHH-
kamu. Ee mowHocTs BapbupyeT oT 15 mo 50 cm.
OneMeHTBI 3aIeraHUst PyIHOH XKWIbl H3MEHSIOTCS C
ceBepa Ha 1or: a3. mam. 90/35°, 88/58°, 86/52°,
80/40°, 60/52°, 50/50°. TaM, rae MOLIHOCTb >KHIIBI
HauMeHbLast, HabIIoIat0TCsl MPOLIECCHl OKMCIIEHHUS.
B oxucneHHoM 4acTH >KWIBl COXPAHHIUCh JIHH304-
KH TIEPBUYHBIX PYA, CIOXKEHHBIX MPEUMYILECTBEH-

HO KBapueM, CyabPocosiMU cepebpa U raleHUTOM.
Han pynHoit >xunoff 3aneraer naact TOHKOCIOH-
CTBIX MEJIKO3EPHHUCTBIX MECYAaHHKOB MOLIHOCTBIO
0,5 m (a3. nan. 88/22°, 95/35°), npespaieHHbIX B
30HY pacC/iaHLEBaHHs C MNIMHKOH TpeHHs.

B cocTaBe »kuibl BBIAEJSIOTCA HECKOJbKO CTa-
nuit MuHepanooOpa3oBaHHs. MuHepansl mnepBoii
CTaJWM CHaraloT JMH3bl MAaCCHBHOTO MENIKO3epHH-
CTOrO MOJIOYHO-0€Nnoro KBapua, BAOJIb KOTOPBIX
pa3sBHBAIOTCS 30HKHM KaTawiasa, [OJ4epKHYTbIe
TOHKUMH MPOXHUIKaMH NMupuTa. KBapueBas MHHe-
panu3alis, Kak MpaBuio, CONMpPOBOXKIaercs kap6o-
HatHOM. KapboHart npencraBieH CBETIO-KOPHY-
HEBBIM aHKEPHTOM TOHKO3EPHHUCTOTO CTPOEHHA U
obpa3yeT B KBaple JIMH3bl M THe3a pa3MepoM 10
HECKOJIbKUX CAHTHMETpPOB. PynHas MUHepanusauus
B OTHX XM1axX MpeACTaBleHa peldKHMH BKparuie-
HHUAMH TaJIEHHTa W KpacHOro cdasepuTa, pa3Mepsbl
UX BBIEJIEHHH He NMpeBbIIIaloT -3 MM.

BTopas craius MHHepalW3auMHM COMpPOBOX/A-
nach 00pa3oBaHHEM CBET/IO-KOPHYHEBOTO CHAEPH-
Ta, apCEHONMHpHUTA, NMUPUTAa W TaleHHUTa, TeKCTypa
pyabl nosiocdatas. M3 cynsdunos npeobnanatot
NUPHUT U raneHUT. OHX GOPMUPYIOT CIOMKH, JTHH-
3bl, THE3/1a, @ MHOrJa 06pa3yloT ApY30BHIHbIE Cpa-
cTaHus. Pa3Mepb! KpUCTAIOB raJleHHTa JOCTUraloT
5 MM. B mycToTax oTMeuaroTCsl MENKHE KPUCTA/LIbI
KpacHoro cdanepura. B macce MenkosepHHUCTOro
KpeMoBoro kapGoHata HabmONAIOTCs BKJIIOYEHHS
nupaprupura (no 1 MmM) n 6newior pyast (1o 4-5
MM). B NMpHUTOBBIX JHMH30YKAaX BHAHBI arperarbl
nupapruputa pasmepoM 1x0,3 cm. B mycTorax —
KpHcTael ndpapripura ot 0,3 10 0,7 cm.

TpeTbs cTagusi MUHEpPATH3alUMH NpPEACTaB/EHA
accouMaliiei MenKO-CPeHE3EPHUCTOrO0 MOJIOYHO-
Gesoro Keapua ¢ cynbduaaMd U cyiabhoconiMu
cepebpa. B 3anbb6aHaax »Kunm OTMeU€HbI pacTallleH-
Hble 00JIOMKM YEepHBIX TOHKOCIOHMCTBIX MEJKO3ep-
HUCTBIX MECUYAHUKOB W MPOXHJIKOB CHAEPUTOBBIX
Xun ¢ cynbpuaamu. CTPOEHHE >KUIIbI MEHAETCS B
3aBUCHMOCTH OT KOJIHYEeCTBa B Hell kBapLa U MHMHe-
pasno cepebpa. B Tex yuactkax, roe npeobnanaer
KBapl, cepebpsiHble Cynbdocoan 0GbIYHO BBIMON-
HSIOT MeX3epHoBble npocTpaHcTBa. Hanbosnee pac-
NpOCTpaHEHbl OBUXHHUT, NHadOpHT H OeKas pyaa.
B HeKOTOpBIX YacTAX >KHJ BMeCTO Cynbdocoseit
cepebpa npeobnapaer rajseHUT. OH BBINONHAET
MEX3EpHOBblE MPOCTPAaHCTBA B arperarax Kpapla
UM o0pasyeT MOHOMHHepasibHble JHH3bI IJIHHOM
no 10 u wupuHoii no 2-3 cM. C yMeHblUEHHEM
MOLUHOCTH JXHJIbI B HeH cTaHOBHTCS OonbLue rane-
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HUTA, KOTOpBIH charaeT 3a1b0aHbl, a UeHTpaIbHas
4acTh BbINOMHEHAa MENKMMH KPHUCTaJUIaMH [Ipo-
3payHOro KBapla M BOJOKHHUCTBIMH arperatamu
cynbdoconeit cepebpa. MHorma BcTpedaroTcs He-
Oonblive JHMH30YKH TEMHO-KpacHOro cdanepura,
O6bIYHO CPENHE3EPHUCTOr0 CTPOEHUS U MacCHBHOMH
TEKCTYpbI, HO LIKPOKOTO pacnpoCTPaHEHHs B pyaax
3TOH MHHepasbHOM accouualuvd cdanepur He mo-
ayunn. [locnenHuM U3 pynoHbIX MHHEpaaoB 3TOM
CTafMH¥ KPHCTaMNIM30Bajica nupaprupur. HauGosnee
XapakTepHOH ¢opMOH ero BbIOeNeHHs ABISAIOTCA
KPHCTaJUIbl XOPOILUEH OrPaHKH, pacTyliue B MoJoc-
TSIX BMECTe C Jpy3aMu kBapua. Hepenko nupapru-
PUT ciaraeT JIMH30BHM/HBIE arperatbl pasMepoM B
nepsble MHATHMETpPBL. B 6oraTbix cepebpoM yuyact-
Kax M1 MUPaprupuT BeinonHseT no 20-30% o6s-
€Ma MEX3EpHOBOr0 MNpOCTpaHCTBA M 06pa3yeT
rHe3ga oo 2 cM. BerpedaroTces ydacTku xuil, roe
kBapy 3aHuMaeT 10 10% Bcero obbema, a JOMUHU-
pyT arperatsl cynabdoconei cepebpa TOHKO3EPHHU-
cToro cTpoeHus. I1peanonoxuTenbHbIA HX cOCTaB —
cMech OBHXMHTa M AuadopuTa. B 3TuX ke pynax
Hab0JaloTCs MOHOMUHEPAbHbIE arperaTsl HIH
KpHcTa/uIbl Auadopura pasmepom 1x0,5 cm. Mune-
pajibl 3TOH CTaJHM HAPacTalOT Kak Ha MMHEpabl
NepBOi, Tak M BTOPOH. DTO TOBOPHT O HEPaBHO-
MEPHOM paclpeeNeHHH B TIIOCKOCTH XKHJIbl MHHe-
paJloB TpeTbEH CTaauM, COOTBETCTBEHHO MOXHO
0XUAATh Ppe3KOH M3MEHYHBOCTH MHHEPAIBHOro
€OCTaBa ¥ MOWIHOCTH XHJibl OJIbIHHOM.

MuHepaibl ueTBEpPTOH CTAAMH MpPEACTaBIEHbI
KPYMHO3EPHUCTBIM CBETJIO-KOPHYHEBBIM CHAEPH-
ToM ¢ 6newsioil pymoi M mupapruputoM. Mexay
Hel M TpeTbell cTagueil He Habmiomaercs mepepsl-
BOB, CBSI3aHHBIX C TEKTOHHYECKHMH IOJBHIKKAMH.
XapakTepHoH 0COOEHHOCTBIO 3TOH CTaAuH ABNAIOT-
Csl KPYMHO3EPHUCTBIE arperatbl cepeOpsAHBIX CyJb-
docoselt BIONb NHH3 M THe3n cuieputa. MHTen-
CHBHOCTb MNpOSBJIEHHS MUHEpPAJIOB 3TOH CTagHuu
pa3nuuHa. MHOrna oHM caraeT TOHKHE MPOXKHIIKH
H JIHH3bl MOLIHOCTBIO OT 1 10 2 CM, B KOTOpBIX OT-
MEYaloTCs JIMIIb peKhie BKpamsieHus Grexiol py-
Ibl. 3HAUUTENBHO Yalle MOLIHOCTb BapbUpYeT OT 3
no 10 cM. B 3Tux yacTsax kM LIMPOKOE pa3BHTHE
NONy4uNIu GlieKiible pyabl, arperaTbl KOTOPBIX Clla-
raroT MOHOMHHEPAIbHBIE BBIJEIEHUS OO HECKOJIb-
KHX CaHTHMETPOB B nonepeyHuke. Yacto oTmeua-
IOTCS TMOJIOCTH C KPYNHBIMH KPHUCTAJUIaMH CHAEpPH-
Ta, GNEeKION pyasl TeTpadapuueckoro raburyca u
cTon6006pa3HbIMU  KpUCTAlJIaMH  MTUPaprUpuTa.
Pa3meps! kpucTanios 61exknoi pyasl M rMpaprupu-
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Ta He npesbimaroT 0,5 cM. B 6onbuinx kpucramiax
CHIEPHUTa, pa3MepoM 3—4 CM, MPUCYTCTBYIOT Kpyn-
Hble Bble/ieHHs Oyiexiiol pyasl u auadopura, 4To
MOJET rOBOPHTh 06 MX ONHOBPEMEHHOH KpHCTa-
au3aumH. B monoctax orcnoeHus o6pa3oBbiBaIUCH
CHAEPHTOBBIE IIETKH, B KOTOPBIX BCTpEHatOTCH
KpHCTa/Ibl MAPaprupura Ao 1 cm.

[TaTas cragus MHMHEpalH3auMu Tak Xe Mpe-
cTaBieHa cynsdoconsiMu cepebpa v kapOoHATOM.
OHHM HapacTaloT Ha MHHepanbl 4YeTBepToi Oe3 BH-
JUMOT0 TEeKTOHWYeckoro mnepepsiBa. KapOonar
npeacTaBieH TeMHO-CEpPOH IO KOPHYHEBATO-CEPOH
KPYIHO3EPHUCTOH pasHOBUAHOCTHIO. [Ipoxunku no
NPOCTHPAHHIO TMaBHOH J>KWIIBI JIMH3YIOTCS U BBI-
xinHuBatoTCA. OTaenbHble ¢GparMeHTbl 3THX MNpo-
XKM/IKOB WM arperartbl kapOOHaTa HapacTaloT Ha
Bcex Oosiee paHHUX MUHEPaIbHBIX TUMax pyA. Mu-
TEHCHBHOCTb MpPOSABJIEHHS 3TOH CTaJHH MO CpPaBHe-
HHMIO C MpeAblaylMMH Huskas. OrtmevaroTes OT-
nenbHele no 0,5 cm arperatsl 6Gnekioil pyasl M
JHagopHTa, CKOIUIEHUS TOHKOWIONbYaThIX arpera-
TOB cynbtoconei cepebpa.

Ulecras cragus npencTaBieHa KpacHbIM cda-
neputoM. ‘OH 3aBepiuaeT GOPMHPOBAHHE XK W B
BUIE JpY3 HapacTaeT Ha Bce Donee paHHHe MHHe-
paIbHBIE accOUMalUM. XapaKTepHbl OTIEbHbIE
KpHCTa/Ibl KPAacHOTO c@anepuTa Xopouieil orpaH-
KH, BCTPEYaIOLIHECS B Pa3/IHYHbIX THMAaX PyA.

Craguy MHHEpAIH3alldH, Claralolive pyAHYIo
XKUY, pa3feneHbl TEKTOHHYECKHMH TMOJBHXKKAMH.
IMepBble TpU NMpPHypOYEHb! K CABHIoOBbIM AedopMa-
MM, T.K. TMJIOCKOCTH paHee 0Opa30BaHHBIX XM
CrIaXKeHbl, MHOTAA [0 3epKaJl CKONBXEHHUs C FOpH-
30HTAJIbHBIMH IUTPUXaMH H KaTakjia3upoBaHbl. Ha-
YHHas C MHHEpalOB 4YEeTBEPTOH accouyalMu pyao-
OTJIOXKEHHE IMPOUCXOAMIO B YCIOBHAX cOpOCOB M
COTNPOBOXAAIOCH MPUOTKpbIBaHHEM TpewrH. OO
3TOM CBHMAETEIbCTBYIOT XOPOILO COXPaHHBLIHMECH
FOJIOBKM KPHCTaJUIOB, 3aBEepLUMBIIMX (OPMHUpOBA-
HHE TPeTbed MHMHEpaNbHOH acCOLMALMH, a Hayano
4eTBEPTOH MHHEpPalbHONW acCOUHAaUMM YCTaHaBJIH-
BaeTcs MO MONHOH CMeHe cocTaBa pyaoobpasyro-
LIMX pacTBOPOB.

Pyanas 3oHa CtepxHeBasn

310 coxHas 30Ha MpoXXWIkoBaHus (puc.1.10,A)
npoTskeHHOCThI0 600 M. MOIHOCTL OTAENbHbIX €€
MPOXXUIKOB H3MeHsieTcs: oT 10-20 cM, a 30H mpo-
KWIKOBAHMA — OO0 5 M MpH cpefHeH MOLUHOCTH
0,9 M. OCHOBHOMY pYAHOMY Te€Ny COMYTCTBYIOT Na-



cucTremMa pyaHbX NPOXUIIKOB

Puc.1.10. Crpoenue
B pyaHo#i 3oHbl CTepxHe-
Bas M KHHEMaTHyeckas
MOJENb o6pasoBaHus
CTPYKTYphl MaJibMOBOrO
ZiepeBa B 30HE CABHra M
OyavHaxa: A — MniaH;
b — pa3pes

Ha MpPOCIEeXHBAETCA
BIO/Ib BCcero MaHra-
3€HCKOro  pyAHOro
nons OT be3bIMsH-
HOTO  MECTOpOXK[e-
HUS [0 pYAOMNpOsB-
nenus 3absiToe. OHa
XapaKkTepulyeTcs

pannenbHble pyaHble Tena. CpeaHee coaepxaHue
cepebpa B pyne 2652 r/t. PyaHbie xxuiibl pacrnosno-
)KEHbl B CpefIHe- M KpPYIHO3EPHHCTBIX MECYaHHKaX
¥ TpaBENUTax,NepeXoAslinX B MOAOLIBE IJIacTa B
KOHIJIOMepaThl. B LleMeHTe NpHCYTCTBYET 3HAuH-
TeNbHOE KOJIMYECTBO YEPHOr0 OPraHHYECKOro Be-
LIEeCTBa — WIYHrHTa. B yyacTkax ruapoTepManbHON
rnepepaboTKH MECYaHHKOB LIYHIHT 00pa3yeT JIMH3bI
M YelyfKd B acCOLMALMH C KPYMHOKPHUCTaJUIHYe-
CKHM XpyCTaJleBUOHBIM Npy30BbIM KBapueMm. [loa-
CTHJIAIOLIME TOJILIM TEeCYaHMKOB COJEPIKAT pacce-
HHOe cepeOpsiHOE OpYINEHEHHE M COOTBETCTBYIOT
crpaturpaduyeckoMy ypoBHIO HimkHesHabIOab-
CKOTO MECTOPOXKAEHHUS.

CrtpoeHue pynHOH 30HBI B pa3pe3e COOTBETCT-
ByeT CTpYKType majabMoBoro aepesa (pwuc.l1.10,b).
['naBHag xuna UMeeT BOCTOYHOE NaJeHUE C yrilaMu
45-50°, Gnuskoe K HamnacToBanuo nopoa. OtMe-
4aeTcs HECKOJBbKO BTOPOCTENEHHBIX XXKHI ¢ obpar-
HBIMH YINlaMM MaJeHUs, KOTOpble MNPHMBIKAIOT K
rnaeHoi >kune. Ilo 3TOM npu4MHE pyAHOE TENO
CrepxxHeBoe pa3Bel0BAIOCh KakK MIacToBOE U 66110
notepsHo B S0 M HMWke MO MaJeHHIO pyLOBMeE-
aroLIero niacTa.

Pynuas 3oHa CrepyxHeBas obpa3oBanach B pe-
3ynbTaTe MNEpPeoTIONKEeHUs HIKenexauux obora-
LIEHHbIX cepeOpOM NeEeCYaHWKOB B  CTPYKTYpHI,
chopMUpOBaHHBIE B 30HE JOJITOTHBIX CABHIOB H
MHOTrOYHC/IEHHbIX BTOPHYHBIX COPOCOB M HaJBUIOB
(Koctun u ap., 1997). IlapanienibHO OCHOBHOMY
PYAHOMY Tely pacriofio>keH IUIacTOBbIA CpBIB €
MOLLHOM 30HOH OyauHAaXKa U TPELIMHOBATOCTH. 30-

6espyaHoit  ruppo-
TepPMaJIbHOH aKTHBHOCTBIO, BBIPAXKEHHOMW B MEPEOT-
JI0)KEHHH OPraHM4ecKOro BeLECTBAa U 06pa3s0BaHHUH
KBapLEBBIX ApPY3 W3 MaTepHala BMEIIAIOUWMX Mec-
yaHukoB. [IpociexMBaHHe TMAPOTEPMANIBHLIX H3-
MeHEHHI TIopon B 30He GyIHHaXka MO MPOCTHpa-
HHIO TUIacTa IpaBe/INTOB CEBEPHEE PYAHOro Tena
CrepkHeBoe IIOKa3aJlo, 4YTO NPH COXPAHEHHH
JKHIBHBIX MpeoOpa3oBaHui nopon (apy3bl KpH-
CTAJUIOB KBapL@a, JIMH3bl M YELIYHKH LIYHIWTa) Ce-
peGpopyaHas MHHEpalTH3aLMs OTCYTCTBYET. OTO
NpeanosaraeT, 4To pyaHble KOMMOHEHTH! Aja Tpo-
sBieHHs CTep>KHEBOTO 3aMMCTBOBAIUCH H3 CTPaTH-
rpaduyecky HHXKeNexKaluX nopon ypoBHs HuxkHe-
3HIBIOANBECKOr0 MECTOPOXKAEHHS, a THAPOTEPMalb-
Has aKTUBHOCTb 00YC/IOBHIIA HX MEPEOTIOXKEHHE B
fnaronpusTHbIe CTPYKTYPBI.

JertanbHoe H3yueHHe IUIaCTOBHIX CPBIBOB, CO-
NPSHKEHHBIX CHCTEM TPEIUMH H HX CTPYKTYPHbIH
aHanM3 MO3BOJIWJIM YCTAHOBHUTb XapakTep 3ajera-
Hus pyaHoro Tena CrepxHeBoe. CTpyKTypHas Mo-
3UUMA pyAHOH 30HbI CTeprkHeBas OTHOCHUTCA K Ie-
PEXOAHOH MeX Ty CIBUrOBBIMH H COPOCOBBIMH AHC-
nokauusaMu (Koctu U ap., 1997). Bee onepatowne
TpPeIHHBI Ha IyOUHE COEUHSIOTCS C MIOCKOCTHIO
OCHOBHOTO pa3noma u 00pasyloT CTpYKTypy "nasb-
MOBOTO iepeBa’.

B cTpoeHUH pyAHOHM 30HBI OTMEYarOTCs MHOIO-
YUCJIEHHBbIE MOJOCTH C IpY3aMM KBapuLa, pasMepsl
OTAENBHbIX €r0 KPUCTAJIOB 0 7 CM, U MaHraHCH-
neputa. Ha kBaplie H MaHraHCHAEPUTE BCTPEYALOT-
¢ TOHKHe JIenecTKu caMopoaHoro cepebpa. Takoe
CTpOEHHE PyQHOMN MBI yKa3blBaeT Ha HOPMHUPOBa-
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HHE B YCJOBHAX MPHOTKPBITBHIX TPELIHH, YTO BO3-
MOXKHO b B obcraHoBKe cOpocoB. PaHee Ha oc-
HOBaHHH CTPOEHHS (parMeHTOB pYAHOH 30HBI
CrtepxkHEBON Mbl CHEaNH BBIBOJ O NPaBOCTOPOH-
HEM XapaKTepe CABHIOBbIX nedopMauuii npu obpa-
30BaHHH 3TOro (QparMeHra »uibl ¢ GoraTbiM ce-
peOPSIHBIM OpyAEHEHUEM.

HwxHeanabiGanbckoe

Mecropoxaenne HikHesHapibanbckoe non
Ha3BaHueM "cepeOpsHbli pysHuk KokoBuHa" us-
BeCTHO ¢ 1774 r. 3mech B HeboapMX oObeMax
NPOBOJWINCE Pa3BEJOYHO-3KCILTyaTaUMOHHbIE pa-
6otsl. [IpoiineHo 6 wrToneH U 5 pyaHbIX Wyp¢oOB,
HO MaTepHaJIoB MO 3TUM paboTaM He COXPaHWIOCh.
3a 1990-1997 rr. Ha MecTOpOXIEHHH MNpPOHAEHO
HECKONIbKO FOPHBIX BBIPabOTOK, 60pO3MOBBIMH Ce-
uyeHdssMH Mo ceTH 20—40 M onpoGoBaHbl BBHIXOABI
pyaHeix 30H B OeperoBbix oOpbiBax. CkBaKHHa
BCKpbLIa JIMIIb XKWy, OMEPSIOLLYIO PyIHOE TeNo
Nel. Tlo pesynbTaram omnpoOoOBaHHS H C Y4YETOM
MHHHMaJIBHBIX TPOMBILUIEHHBIX COAEPXKaHHUHK ce-
pebpa, paBHbIX 362 r/T (naHHbIe Ha 1995 r.), Hux-
He3HBIOANIbCKOE MECTOPOXKAEHHE MO MOPQOIOruu
ABASETCA JIMHEHHBIM LUTOKBEPKOM, BKJIIOYAIOLIUM
TpY PYAHBIX Tela C BBICOKUMH COAEP:KAHUIMH T0-
JIe3HBIX KOMIIOHEHTOB U PAJ PYAHbIX TeN (He MeHee
7-8) ¢ HescHbIMHM mnepcnekTHBaMH. OOluue mnep-
CMEKTHBBI 3TOr0 00BEKTa BHICOKH H CBA3aHBI C IPO-
CIIeXKHBAHMEM PYIHBIX Te/l Kak IOA CTPYKTypaMH
Be3bIMAHHOrO MECTOPOXKIEHHS, Tak M B paioHe
pyZHO#H 30HbI CTepXKHEBOH.

Pynnoe Teno Nel umeet cnoxuyio dopMmy H B
OCHOBHOM 4acTH SABJAETCA ILUTOKBEpKOM. Mou-
HoCThb ero 24,7 M, anuHa 120 M. B oTaenbHBIX HH-
TepBajlaX OTMEYaeTcs IMOBBILIEHHOE COAEpKaHHe
Au po 0,57 r/t, conepxanus Ag — 489 r/t, Pb —
1,33%, Zn — 1,18%. Yrnb nagexus ot 5 go 35° npu
BOCTOYHOM 65-110° a3umyrte maneHusa. B roxHOM
HanpaBJIeHHH DyJHOE TeJIO pas3fiefiieTcs Ha ABa:
IOxHOe, uMerolee MOLTHOCTD 2 M, CoaepXKaHus Ag
- 939 r/T, Au - 0,55 r/t, Pb — 10,14%, Zn — 0,1%;
IOro-BocTouHoe, omepsolee, HMeOUlee MOLL-
HOCTB 5,5 M, ceKkyllee BMEUIAIOIIME MOPO/bI
(az.map. 70-80/80°). 310 pymHOE Teno, BUAWMO, W
BCKPBITO CKBOXKHHOM, I'’le OHO HMeeT MOLLHOCTD 0,7 M.
Cpenxss ero MouHocTs 3,1 M, mauHa 300 M, co-
nepxanus Ag — 298 r/t, Pb—7,13%, Zn — 1,62%.

Pynnoe teno Ne2 — 30Ha NpO>KWIIKOBaHUS IUTH-
Hol 600 M 1 MowHoCThIO 2,5 M (a3.nax. 80-135/9—

20

27°), conepxanus Ag — 4272 r/t, Au-0,72 r/1, Pb
-1,57%, Zn - 2,2%, Cu — o 0,14%.

PynHoe Teno Ne3 HaxomutTcs Yy BepLUMHBI
1060,0 m 1 umeet npoctupanue 330-340° ¢ yrnamu
nagenus 60-90°, nnuny 6onee 500 M U MOWHOCTH
18,9 M. Conepxanune Ag B pyne — 367,4 r/t, Au —
o 0,7 r/T, Pb — 0,5%, Zn — 0,54%, As, Cd — 6onee
0,1%, Cu, Sn u Sb — 0,01%. PynHoe Teno npen-
cTaBnseT M3 ceOs 30HY KBapll-CHAEpUT-Cynbdua-
HOrO MPOXKUIKOBaHMS, B Mpefenax KOTOpOH Bblfe-
JISI0TCA OBa 1-METPOBBIX MHTEpBasia ¢ OoraTbiMu
COfep)KaHHAMH cepeOpa. ONeMeHTH 3ajeraHus
BMeLL@IOLIKX nopox — a3.nag. 60-90/10-25°.

Tpu nepeuyncneHHbIX pyAHbIX Tena HuskHesn-
AbI6aNbCKOrO MECTOPOXKACHHS 00pa3yloT enuHYIo
MUHEpaJIM30BaHHYIO 30HY ApobieHus, nojaoro ce-
KyUIyl0 HarjactoBaHHe necyaHukoB. OHa BKJTIOYA-
eT Kak 6orarble, Tak U 6eHble pyaHbIE HHTEPBaJIbI.
Ceuenne 60po3a0BBIX NPoO, BKIIOYAIOLIEE UIACTDI
necyaHhka C paccesiHHbIM OpYAEHEHHEM, 30Hbl
PYAHBIX MPOXHWIKOB W PYAHBIE XKUIIBI 1 H 2, noka-
3an0 cpenHee comepxanue 205,92 r/t Ag Ha molw-
HOCTb 84,5 M.

Hapsgy ¢ mnactamMu M JIMH3aMH OpYJEHENbIX
NeCYaHHWKOB B KOHTYpax PYAHOIO Tejla yCTaHOBJIE-
HBl HECKOJIBKO IPYNI pyOHbIX Npoxuikos. [lepsas
uMeeT OnM3KMe 3JIeMEHTHl 3aleraHus K BMeLlao-
wuM nopoaam. Ins BTOpoi rpynmsl oOHapyxeHo
CXOACTBO a3MMYTOB MaJEHHUsl C BMELLAIOUIUMH [0-
poaamMH, Ho yrisl nageHus Gonee kpytble. TpeTba
rpynna MpeacTaBleHa COMNPSXKEHHBIMH CO BTOPOM
rpynmnoi TpelMHaMH, HMEIOLIMMH 0OpaTHbIE YIiIbl
napenus (Koctux u ap., 1997).

PacnpeneneHne TpeLIMHOBATOCTH B TJIaBHOM
pynHO# 30He HinkHesHAbI0anbcKOro MecTopoK/ie-
Hus nokasano: 1) asumytsl magenus ans 80% Bcex
PYAHBIX MPOXKHJIKOB HE mpeBblaloT 135° u B Le-
noM GNH3KH K a3UMYTY MaJeHHs pydOBMELLAIOUINX
necyaHukoB; 2) mpumepHo 70-75% Bcex pyaHbIX
MIPOXHIIKOB SIBJISIOTCS CEKYLIMMH 110 OTHOUIEHHIO K
HaIUIaCTOBAHHIO PpYAOBMELIAIOIIUX [E€CYAHHKOB
(puc.1.11).

Takum obpaszoM, ycTaHaBNMBaIOTCA ABE CHCTe-
MBI PYAHBIX MPOXKWJIKOB, HMEIOLIHE T€HETHUYECKOe
pasnuume. IlepBas cucTeMa cBsi3aHa ¢ MIOCKOCTAMHU
HaJIBUFOB W TMOCIOMHBIMH CcpblBaMM (a3. maf.
70/73°, 87/70°, 75/75°). B He#t npeoGnagatot npo-
YM/IKH CHIEPUT-aHKEPHUT-NIUPHT-apCEHONMUPUT-Cha-
NIepUT-raJIeHUT-MUpaprupUT-aHadopuT-6aekiopya-
HOro cocraBa. B ranenure HabmoparoTcs MHOro-
YHC/IEHHbIE BKPAIUIEHH TUPAprUpUTa, a B CEKYLIMUX
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Puc.1.12. CrpyxrypHo-kHHeMaTH4Yeckas cxeMa HrxHesHABIOATbCKOr0 MECTOPOXAECHUS U AMarpaMMbl TEKTOHWYECKOH TPELMHOBA-
TOCTH: | — KPYNHO3EPHUCTBIH NecyaHHK; 2 — CPEAHE3EPHUCTBINA NECYAHHK; 3 — METKO3EPHHCTBIH NEcYanuk; 4 — anesponecyaHuk; 5 —
peuHoit anmoBHit; 6 — caBuru; 7 — cOpockl; 8 — Haasury; 9 — Hanpas/ieHne ABKXKEHUS No caBuram; 10 — TpeLnHbl NOAHANBUIOBOTO
K/IWBaXa C PYIHBIM 3arnonHeHHeM; 11 — TPEIMHbI C PYIHBIM 3aMo/HEHHEM B BUcS4eM 60Ky Haasura; 12 — cyGcornacHele pyaHbie
NpOXHAKH; 13 — pyHbIE TMH3bI B CABUIOBLIX CTPYKTYpax
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KBApL-CHIEPUT-TUIEHUTOBBIX XHUJaX IMPUCYTCTBY-
10T KPYIHBbIE, XOpolleil COXPAHHOCTH KpPUCTAUIbI
nyMpaprupura. B raneHMTOBBIX MpPOXKHIKAX OTMe-
YaKOTCS JIMH3bI apCEHONMPUTA, MapMaTHTa, MUPHUTA,
CUIEpHTa, BKparjleH!us Nnupaprupura. Bropas cuc-
TeMa NPHYpOYEHa K TPELUHHAM IOJHAaABHIOBOrO
KJIMBaXKa, KOTOPBIE CEKYT MO KpPyThIMH YIJIaMH
CJIOH TIECYAaHHKOB M Ha OTpe3ke 1,5—2 M CTaHOBATCH
posiee MoJOrUMH, MeHAS yron nageHus ¢ 70-80° qo
30-40°. B 3THX TpellMHaX NOMHHUPYET TaJeHHT
p¥ NMOAYMHEHHOM 3HAYE€HHH JKeJEe3HCTOoro coase-
puTa, NupUTa, nupaprupura. [IpuMevartenen dakr
MPUCYTCTBHSI B 3THX JKHJIaX KPHUCTAUIOB MUpapru-
puTa pasMepoM A0 ! CM M KpHCTaIOB [OPHOTO
XpycTans pasMepoM 10 5 cM. B ranenute otmeva-
IOTC MHOMOYHC/IEHHbIE BKJIIOYEHHS NHUPaprupuTa,
YTO ONpPEAENAET BBICOKYIO CEpeOpOHOCHOCTH Py
HuxHesHapibanbckoro MecTopoxaeHus. B mpo-
KWIIKAaX M THe3[ax KajiblLWTa HabaromaioTces Kpyn-
ele (1o 0,8 cM) MoOHOKpHCTaNNBI AHadopHUTa.

O6obwenHas Moaens HuxHesHABIOATECKOrO
MECTOPOXKICHHS, XapaKTepH3YyIOLlas BCE THIIbI
TpeWMH C pYAHBIM 3afojHEHHEM, MOKa3aHa Ha
puc.1.12, B CTpyKTypHOM OTHOLIEHHH 3TOT THN
MECTOpPOXKIeHHH MaHra3seiickoro pyaHoro ysna He
umeer aHanoroB. C OIHOM CTOPOHBI, 3TO 3HAYH-
TeJbHBIE MO MOLIHOCTH CYMbPHUIHU3UPOBAHHbIE Ce-
pebpocozepialliie MnecyaHUKH, € OPYrod — 3TO
Pa3HOOPHEHTHUPOBAHHbIE PpyJHbIE XWbl, 00pa3o-
BaBIUIWECS B pe3y/bTaTe MEPEOTIIONEHHS PYIHbIX
KOMITOHEHTOB W3 BMELIAIOLINX MTOPOL.

HanGonee 3HauMmbIMM GakTOpaMy JHMTONIOMH-
YECKOTO M CTPYKTYPHOTO KOHTPOJIS cepeOpsAHOro
opyaeHenns HiKHEIHABIOATECKOrO MeECTOpOXK/e-
HUS ABJISIOTCS ClEAYyIOLUHE:

PaccesHHoe opyaeHeHHe COCpelOoTOYEHO B Oc-
HOBHOM B MEKO3€PHHUCTBIX TOHKOCJIOMCTBIX Ilec-
YaHHKaX KOMKOBAaTOH TEKCTyphbl, KOTOpble 3aHHMa-
10T okoJ10 90% pa3pes3a MecTOpOXKACHHS.

Ha toxxHoM ¢nanre MectopokaeHus Haubonee
Goratble Ku/bl MPUYPOYEHBI K KOHTAKTY MEJKO-
3EPHUCTHIX TOHKOCIOMCTBIX U MAacCHBHBIX CpeaHe-
3CPHUCTHIX MECYaHHKOB. BAosb 3TOro KOHTakTa
OTMEYaeTcs MOCNOHHBIA CPBIB, BIIIOUYAIOLIWHA pa3-
HOOPHMEHTHpPOBAHHbIE HAJABUrOBble aedopMaliu,
obpasylomue CTpykTYpy "Ayruiekc" W pasnuuHble
KOMOHHaLMK cOpOCOB U AOATOTHOTO CABHTa.

Pynnas MuHepanuzauus Bucsdero 6oka Haasu-
ra BBIMOJNHAET TPELIMHBI CKOMa, KoTopble cdop-
MHPOBAJIACh MOA BIHAHHEM Aedopmauui pasiny-
HOW KHHEMAaTHKKH — CABMIoBOM, COPOCOBOI M Haj-
BUroBoM. [Io OTHOLIEHHIO K BMELLAIOLIMM MOpoAaM

3TO COIJIACHBIE U CEKYLIME TPELUMHbI C PYIHBIM Bbl-
TIOJIHEHHEM.

Jlexxaunii 60K HagBUra XapaKTepH3yeTcs MeHb-
IUMM pa3HOoOOpa3ueM OpHEHTaLMi TPEeLUMH ¢ pyad-
HbIM BBINOJIHEHUEM. B OCHOBHOM 3TO TpeILMHbI MOA-
HaJBUIOBOrO KJIMBAXA, Y KOTOPBIX Yrofl MaaeHus
MeHsAeTes OT KpyToro 75-80° mo nonororo 15-25°.

Ha cesepHoM dnanre HauGonblune comepika-
HUs cepebpa MpHypoueHs! K [UIACTy CpeiHe3epHH-
CTBIX MeCYaHUKOB. TpeLHHbl C pyAHBIM BBIMOJHE-
HHMEM Pa3HOOPHEHTHPOBAHHBIE, UTO OOYCIIOBIEHO H
¢dbHu3HUeCKUMH CBOHCTBAMH BMELUAIOLIHX TMOPOA U
KHHEMaTH4YeCKMMH OCOOEHHOCTAMH BHcsuero 6oka
HaJIBHra.

B nocnepoBatenbHOCTH 00pa3oBaHHs PpyAOB-
MELIAIOIMX CTPYKTYP Y€TKO MpocMaTpuBatoTes Ho-
nee paHHUE CABHMIH U NPHYpPOUYEHHBIE K UX (aaHram
HaIBUTH U nonorue copockl. Onpenenstowas posnb
B (OPMHPOBaHUH PYIOBMELIAIOIMX CTPYKTYp OT-
BOJMTCSl CABMIOBOH 30HE I'paHndyHas. Ee akTuBu-
3alMs BbI3bIBaJIa MHOTOKPATHBIE MPOLEECChl PEMO-
Ounuzauuu cepebpa v APYrux METALIOB U3 CYb-
&HaM3MpoBaHHBIX MecyaHUKoB. [Ipu 3ToM o6paso-
BBIBA/IUCh KOHLIEHTpALMK cepebpa Ha MOpANOK Bbl-
1Ie, 4YeM BO BMELLAIOIIMX [TOPOAAX.

MNporHos

Mectopoxxaenne pacnonoxkeHo B CpenHe-
HenbrecuHckoM pyIHOM Moje Ha y4acTKe nepece-
yeHus npoponbHoro Annax-HenbrecuHckoro pas-
aoMa nonepeyHbIMM  padpeiBamu  CpenHe-Cap-
TAHICKOH 30HBbI. PyiHOE MoJsie NpHypo4eHO K CBOLY
ApaHracckoi aHTHKITMHAJIW, CIIOXEHHOW NecyYaHH-
KaMH cpenHero Tpdaca. Ilo maHHBIM rpaBuUMeTpH-
yeckoit ceeMkH M-6a 1:200000 (AnapyceHko,
1971 r.), pyaHoe mnoje pacrnonaraercs B CeBEpo-
3anagHOH 4acTH HaAUHTPY3UBHON 30HBI KPYMHOTO
(40 x 25 KM) HEBCKpPBITOrO TIpaHOAHOPHTOBOIO
MaccHuBa, riyOMHa 3ajleraHdst KOTOpOro OKoJjo 2
kM. Mectopoxaenue IlporHos nokamusyercs B
MpOBHCILEH KpOBJe HEBCKPBHITOro MHTpy3uBa. Oc-
HOBHBbIC DPyJOBMEILAlOUIHE 30HbI MECTOPOXIECHHS
pacronaraloTcsi Ha mnepudepuUd OBalbHBIX aMM-
KIbHBIX BBICTYIIOB KPOBIHM MEXIy CnabbIMU MO-
JIOXKMTENBHEIMH [PAaBHTALMOHHBIMH aHOMAJTHSMH,
KOTOpbI€ HHTEPIPETUPYIOTCSA KaK Mojs KapOoHaTH-
3al{MH BMELIAIOLINX [TOPO.

MecTtopoxxaeHHe BKJIIOUAET HECKOIBKO PYOHbIX
30H, M3 KOTOpPBIX HaubONBLWHHA HHTEpEC Npencras-
JiseT pyaHas 30Ha 'naBHas. OHa npoTsruBaeTcs oT
3amafHoro A0 BocTouHoro ¢manros CpeaHe-
Henbrecunckoro pyanHoro nons (puc.1.13). Ilpo -
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Puc.1.13. T'eonoruueckuii nnan cepeGpsisoro MecropoxaeHus ITporHos (cocrasun H.IT.3anopoxusiit, [yI'TTI “Sureonorus”, 2000 r.):

1. YerBepTnyHas cucrema. CoBpeMEHHOE 3BEHO. AJUIIOBHIM NOAMB! M pycna: ralneyHHkH, WebeHb, cynech; 2. YeTsepTHuHas cUcTeMa.
CpenHe-BepxHee 3B€HO. JIeMOBHANbHO-NPOIOBUANLHEIC M ACMOBUANLHO-CONM(MOKLUHOHHBIE FaNeYHUKH, webeHb, CynecH, Cyri1H-
ku; 3. Hopuiickuii sipyc. Bepxuuii noasapyc. AneBposuTsl U NecyaHHKH ¢ NPONIacTkaMM apruslintos; 4. Hopuiickuii apyc. Cpennuii
noAbApYC. ANEBPOJMTBI M NECYAHUKH C NMAYKaMu Mepec]anBaHus NECHaHUKOB M aeBPONUTOB; 5. KapHHCKHH Spyc W HUXHUI nOxb-
spyc HOpuiickoro spyca. [lecuanuku ¢ naukamy nepeciauBaHus NECYaHWKOB W aleBPOJMTOB W MJacTaMH aieBpONMTOB; 6. Jlamuu-
cxuit apyc. Bepxnan tomua. ITecuannku ¢ peaxamu nnacrame anesposutos; 7. Jlaauuckuit spyc. Huxnas tomwa. INecdaHuky ¢ nia-
CTaMH a/lEBPOJIMTOB W aprunauToB; 8. AHM3uiickuit spyc. Bepxusas tonwa. ITecyaHukn ¢ peIkUMH MmiacTaMH aneBpONHTOB; 9. AHu-
3uiickuit apyc. Huwxkass Tonma. Ilecyannku ¢ nmacramMu aneBpONMTOB M MaykamMM MEpeciavBaHus MECYAaHUKOB W aNEBPOJIMTOB;
10. To3nHeMenoBeie aafixy PHOMUTOB M MO3AHEIOPCKHE HalkH JNaMnpodupoB (xepcanTHToB); 11. PasphiBHBIE HapylleHHs;
12. MuHepanu3oBaHHbIe 30HBI IPOOIECHHA M MX Ha3BaHUA: | — yCTaHOBIEHHBIE; 2 — NpeAnojaracMble

cTHpaHHe pyaHoii 30Hb 90—-100° ¢ BapHauusamu ot
40-50° o 110-120°, mapenue 70-80° Ha ror co
CcMeHOH Ha obpaTHble yIJ/bl MaJiICcHHs Ha BOCTOYHOM
¢naure. Tlo matepuanam H.I1.3amopoxkHoro u np.
(2000 r.), pyaHas 30Ha sABISETCA CeKylleH Mo oT-
HOLIEHHIO K BMELUAIOLUMM IE€CUYAHHCTHIM TOMLUAM
JIaIMHCKOrO sipyca M K CKJIaJ4aThiM CTPYKTYpam.
PynoeMelatonias cTpykTypa NpeacTaBiseT coboi
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CEPHIO SIENIOHUPOBAHHBIX KYJIHC, COEHHSAIOLUXCS
30HaMH pa3IBHUIOB, KOTOpbie 00OecrevHBaloT Uello-
CTHOCTb CTPYKTYpbl Ha OOJIBLIOM TPOTSHKEHHH.
OceBble TMHUH KYJIMC UMEIOT MPOTAKEHHOCTh oT 270
o 950 M. X npocTHpaHue cOBMagaeT ¢ reHepasib-
HBIM HarpaB/ieHHEM DYAHOH 30HBbI, a2 Ha MX OKOH-
YaHHAX 00pa3yloTcs CTPYKTYphl "KOHCKOI'O XBO-

cra". Pa3gBurd, coeaMHSIOLUHE KYJIHCHI, HMEIOT



nporskeHHocTh 100-150 M M OpHEHTHPOBaHBI MO
asumytam 40-50° u 60-80°. MowHocTs pyaHO#H
30Hbl OT 0,2 no 17,0 M, cpennss 2,8 m. Conepxa-
uns: Ag ot 10 no 10155,2 r/t, cpeanee 930 r/t; Pb
ot 0,01 no 33,59%, cpenuee 3,3%; Zn ot 0,01 mo
4,2%, cpenuee 0,68%; Cu — 0,11%; Bi — 0,022%;
As — 0,11%; Sn - cotble gonu %; Cd — 0,005%; Sb
- 0,09%.

B npepenax UEHTPaIbHOrO y4acTKa pyAHOH 30-
Hbl BbigeneH OoraTelil pyaHblit cTonG H3rub | ko-
Topbiii, mo MHenuto H.I1.3amopokHoro, sensercs
Haubonee MPOAYKTHBHBIM M BiUItOoYaeT 25% mpor-
HO3HBIX pecypcoB cepebpa pyaHoro Tena I'naBHoe.
CTpykTypa yuacTka W3ru6 Obina OeTanbHO M3y-
yeHa JI.H.3anopoxubsim (2000 r.). [To ero nanHsIM
yyacTok M3ru6 npHypoyeH K 30He COulleHEeHHs
CYOLIHPOTHBIX M CEBEPO-BOCTOUHBIX pa3phIBHBIX
HapylIeHHH, C KOTOPBIMH CBsA3aHa cepebpo-cysib-
duaHO-CynbhOCONbHAT MHHEpAIM3aLMA, U pacro-

JlaraeTcs Ha y4acTKe MEepHKIMHAILHOTO 3aMbIKaHH s
CHHKJIMHaIBHOM criankH. [IpocTHpaHue pyaHoro
Tena M3MEHSETCS OT CeBepoO-3amagHoro W cyOuiu-
pPOTHOro 10 ceBepo-BocTodHoro. Haubonee Gora-
ThIE PyAbl MPHYPOYEHBbI K 30HaM MHOTOKPATHOro
ApoO/EeHUs M XapaKTePU3YIOTCS MHOTOCTaJAHMHHBIM
cTpoeHreM. Pynbl ciioxkeHs! cupepuT-chanepur-
FaJIEHUTOBBIM,  CHIEPHUT-ChanepuT-OaexnopynHo-
FaJIEHUTOBBIM M CHEPUT-TAIEHUT-IHaQOPUTOBLIM
napareHesdcamu. OHHM XapaKTepH3yloTcs Opekuu-
POBaHHBIMHM H MPOXMIKOBAHHBIMH TMECYaHUKAMH C
KBapL-Kap6oHaT-cynbOUAHO-CYNbHOCONBHON  MH-
HepayiM3zaluleH. B ueHTpanbHOM yacTH pyxHOro Te-
Jla pacnpoCTPaHEHbI >KHIbHbIE U OpeKuneBbie Tena
MowHocTbio 0,5-2 M 10 5 M U NpOTHKEHHOCTBHIO
JeCATKH MeTpoB. B cocraBe pynbl pacnpocTpaHeHsl
MUPApTUPHT, OBHUXHMUT, MHApPTUPUT, OHAGOPHT,
dpeibeprut, cepebpo-BUCMYTOBbIE MHUHEpaIbl, OY-
JIaH>KEPHT.

PYOHAA 30HA TJIABHAA
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— PYZAHBEIE S3BOHBI

RDaMKy JaMnpoompon

pa3JIoMH

Puc.1.14, Crpoenne u crpykrypHas moaens (pOPMHUpOBaHHsS PYNOJOKANM3YIOIKX CTPYKTYP KY/IMCO-CABMIOBOFO THIIA PyAHOM
30Hb! ['naBHas. A — LlenTpanshan yacts: yyactok Maru6'; b — yuactok " Bocrounsiit' (no matepuanam JI. H. 3anopoxHoro u ap.,

2000 r.)
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Boratbie cepeOpsHble pyabl JOKAIM3YIOTCA B
NPUNOBEPXHOCTHOW YacTH XKMJIBI U MPOC/IEXEHbI B
LIMPOTHOM HarpasjieHHHd Ha 230 M, a no mageHHIo
Ha 600 M. I1lTokBepk umMeet crioHeHue 25-30° U xa-
pakTepu3yeTcs BbiAep)KaHHBIMH NapaMeTpaMH Ha
rmy6uHe, XOTa yribl MaJE€HUs PyIHOrO Tena CTaHo-
BATCS KpyThIMH (70-80°). MowmHocTs pyaHoro Tena
mensercs oT 0,5-5 M, cocTaBiias B cpegHeM 2,2 M.

MakcumanbHble coaep)kaHus cepebpa 3055-
27755 r/T oTMe4eHb! Ha yyacTKaxX pa3sBUTHUA HauGo-
nee no3gHHX cepedpo-cynbGHOCONBHBIX MapareHe-
3ucoB. CopmepkaHue cepebpa B TaKMX y4yacTKax
BBIILE CPEIHETO 110 MECTOPOXIAEHHIO OT 3—4 no 14—
30 pa3. HMHtepBanbl ¢ GoraThiMH coaep)XaHHUAMU
cepebpa: ckBaxuHa la — 27755 r/t Ag Ha 0,3 m;
ckBaxkvHa 68—-11244 r/t Ag na 0,2 m.

[To nageHuIo pyaHOro Tena KOJIHYECTBO CYJlb-
toconeii cepebpa pe3ko yMeHbIaeTCs U ¢ IyOHHbI
350 M B cocTaBe pya OTMEYEHBl JIMIUb TAJCHHT,
cdanepuT, MUPHT, apCEHONUPUT, MapKa3UT, MHPpPO-
TUH, 6N1eKnas pyJa.

Cpenune mapamerpbl ydactka HM3rub : mou-
HocTb OT 0,5 1o 5 M, cpenusas 2,2 M; colepxaHus:
Ag ot 1071,6 mo 27755,0 r/t, cpennee 3667,2 r/T;
Pb ot 0,01 no 2,92%, cpennee 0,83%; Zn ot 0,1 mo
0,49%, cpenuee 0,31%; Cu no 1,04%; Bi go 0,35%;
As no 1,37%; Sb go 1,08%; As no 1,37%.

CocenHuit ysactok BocTouHbIH , aBasiomuii-
cs poAo/bkeHueM y4yactka M3ru6’, xapaxrepusy-
ercs MouHocTeio oT 0,1 no 4,5 M, cpennss 1,4 wm;
comepxanuaMu Ag ot 28,2 mo 2750 r/t, cpennee
8289 r/t; Pb ot 0,03 mo 33,59%, Zn ot 0,02 mo
2,74%. Kax BuaHo u3 puc.l.14, ¢ H3MeHeHHeM
CTPYKTYPHBIX YCTOBMH PYHOOTIIOXEHHS CBS3aHO M
YMEHbLIEHHE coliepKaHus cepebpa B pyne.

XayakyaHckoe U HouyHoe

MecTopoxeHus pacronoXkeHsl B npeaenax
Anapa-Caxckoro pyaHoro noss, KOTOpoe HaxoauT-
ci Ha ceBepHOM okoH4aHMH IOxxHO-BepxosHckoro
cHHKIHMHOpHs. CTpyKTypoH mnepBoro nopsaxka ss-
nsercs Anapa-Caxckas aHTHKJIMHAIb, KOTOopas Ha
9TOM y4YacCTKe MEPUKIMHAIBHO 3aMBIKAeTCH, a HOXK-
Hee HMeeT cybmonrotHoe npoctupaHnde. lllapHup
AHTHK/IMHAIM TIOTpYyXaeTcs Ha CeBepo-3amajg mnoj
yrioM 10°, B 3TOM e HalpaB/IeHUH NPOHMCXOIUT
BBIMOJIAKUBAHHE CEBEPO-BOCTOYHOrO Kpblla. AM-
mutyna ckaaaku — 4,5-5 kM. B npesenax pynHoro
NonA pa3BUThl pa3pbiBHbIE HApYUIEHHUS JBYX pa3HO-
BO3PACTHBIX M pa3HOHAMpaBIEHHBIX chcTeM. [lep-
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Bas — COCKJIagyaThle CEBepO-3amajJHble MPONOIb-
Hble B30pOChl M B3OPOCO-HAABUIH; BTOpas — MOCT-
CKJIafivaThleé CEBEPO-BOCTOYHbIE, PpEXE CeBEpO-
3anafHble U LWHPOTHBIE CIBHIH M B36POCO-CABHUIH.
Bce QU3BIOHKTHBHBIE CTPYKTYpbl paioHa HMEIOT
BbIIEp)KaHHOE MPOCTHPaHHE, XOpOoLIYy newndpu-
pyeMocTb, 6oNbLIYIO0 MPOTAXKEHHOCTb MPH Nepece-
YeHH! OTJIOKEHMH TpHaca. B mepMckux noponax
HapylleHHs BETBATCSA, NpHoOperas CTPYKTypy
"koHckoro xBocta" (puc.1.15), 6bicTpo TepsaOT am-
INIMTYOY M 3aTyXaloT Mo npocTHpaHuwo. [lo paH-
HbIM [".B.JlenncoBa u ap. (1999), Beimensiorcs He-
CKOJIBKO CHCTEM Pa3pbIBHBIX HapyLIEHUH M TpeLLH-
HOBAaTOCTH.

Paznombl cyOLIMPOTHOrO MpOCTHpaHUs pa3Bu-
Thl B 10XKHOM 4acTH pyaHoro nojs. OHY UMEIOT CO-
FMacHYl0 C MPOCTHPAHHEM MOPOJ OPUEHTHPOBKY
(265-290°) ¢ kpythiM (65-85°) roro-3amagHbiM M
IOr0-BOCTOYHBIM NajgeHHeM. CTpoeHHe 30H pasno-
MOB MO MPOCTUPAHHUIO M3MEHYHMBO, MOLLHOCTb Me-
nsercs ot 0,1 go 3—-5 M Ha KOPOTKOM pacCTOSHHH.
PaznoMbl mpencTaBneHbl 30HaMH ApobJeHHS U MHU-
JIOHMTH3allMH, KOTOpble BBINOJHEHBl KBapLeM U
KBapl-KapOOHATHBIM  NPOXWIKOBAHHEM, MHOTAA
KBapL-KkapboHaTHBIMK kunaMH. lllupuHa nonockl
pPa3lOMOB CYBLIMPOTHOTO MPOCTHPAHHA JOCTHIAeT
1,5 xM, npoTskeHHOCTs — Gonee 5 kM. K omHoli u3
TaKWX CHCTEM pa3lioMOB NPUYPOYEHBI PydHbIE Tesa
MecTopoxxaeHus Hounoe. Paznomsl ceBepo-BocTou-
HOH OpHEHTHPOBKH paclpoCTpaHeHbl B MNpenesax
nposBieHus XayakyaH U KOHTPOJIIUPYIOT pa3Melle-
HHe cepebpsiHoro opyaeHeHus. OHU OpHUEHTHpOBaA-
Hbl BKPECT NMpPOCTpaHHUs MOpOA M HMMeIT Giu3no-
BEPXHOCTHOE 3ajeraHue. AMIUIUTYa CIOBUIOBLIX
NPaBOCTOPOHHHUX TMEPEMELLIEHUH He TIpeBblllaeT
100 m. Hanbonee kpynHble U3 3TUX pa3noMOB Npo-
CIEXHBAIOTCS YEPE3 BCIO TEPHTOPHUIO Ha 3-5 KM.
Pasnombl npencraBiieHbl 30HaMH ApPOOGJEHHs, MHU-
JIOHUTH3ALKMK W pPa3BaIbLEBaHUS MOLLUHOCTBIO OT
0,1 mo 4,5 M co cnaboii ruapoTepMaibHOM Mpopa-
6otkor. YacTo OHM npenctaBiieHbl cepuel cOu-
JKEHHBIX MaJIOMOUIHBIX 30H. KBapi-xap6oHarHas,
06bIYHO MPOXKMUIKOBAss MMUHEPATH3ALMs COCTaBsET
He 6onee 10—-15%. KapboHaTel npesncTaBieHs! MaH-
FaHCHIEPHTOM, CUAEPUTOM H KaJlbLMTOM. B rox-
HOM HalpaBJEHHU M3 JKUIIbHBIX MHUHEPAIOB B pYyn-
HbIX 30HaxX npeobnanaer kpapu. PynHas muHepanu-
3alMs paccesHHas, BKpaIIeHHas, pexxe MpOoXKHIKO-
Bas, MpEACTaB/ieHa TAIEHHTOM, CaMOpPOJHBIM ce-
pebpom, GreKIbIMU pylaMH, pexxe MUPUTOM, Xallb-
KONHPHTOM H cdanepuroM. [ns obeux cucrem pas-



Monesib Ag MeCTOpPOX-—
nenun Anapa-Caxckoro
pPyOHOTO MOJA B i
CTpyKTypax “KOHCKOTIO
xBocTa” . '

| YdacTKkmu <
NPOTHO3MPYEMBIM
foraTeM cepedpAHBM
opyIOeHeHVeM

Puc.1.15. Texronuyeckas cxema Anapa-Caxckoro pyaHoro nons (no Marepuanam A. E. OkyHesa u ap. , 1994 r.).
Pynuete 30Hb1 XonoanuHckoro, Hounoro u Xayak4anckoro MeCTOpPOXKACHHUH B 30He pacuierienust BapeikuaHckoro 1 CMHBMIHCKO-
o pa3oMoB: | — ceBepckas CBHUTa, KOHTIOMEpAThI, TECYaHHUKH apKo30Bbie (CEpPOLBETHAN; 2 — MANThIPKAHCKas-HHIIbYAHCKas CBUTHI,
Ty(oaneBponuTel, TyQOrNeCUaHHKH, NECYaHMKU (KBApUEBHIE W apko30Bbic) (CEpOLBETHas); 3 — CKaHIMHCKAs CBUTA, aleBPONMTHI,
NeCYaHUkH (KBapleBhlE H apKO30Bbie), rpayBakkH (CepoLBETHas); 4 — MaapaHCKas CBMTa, aleBPOJIMTHI, NECUAHUKM KBApLEBbIE
ApKO30BbIE, TpayBakKK (CEpOUBETHAA); 5 — anapa-caxckas-CUpPErsCkas CBUTHI, NIECYAHHKH, aNeBPONMTh], aprHIINThI (MECTpoUBeT-
Had); 6 — onyoHckas CBWTa, Ty(OmecCUaHHKM, aneBPOIUTHI (CepouBeTHas);, 7 — QalOWCKas CBMTA, aleBPOJMTbI, NECYAHUKH; 8 —
Cpeaue-, BepxHeTe6epaAeHbCKas MOJCBHUTA, ANIEBPOJIMTEI, apTHILIUTLL, 9 — HibkHETeOepAeHbCKAs MOACBHUTA, aJ€BPOJIHUTEI, APIUIHTLI;
10 — apanracckas cBuTa, aneBpONUTEI (OTUCTOCTPOMOBAS, YepHOUBETHas); |1 — paspLiBHLIE HapylleHHs W UX Ha3zpauus; 12 — pyi-
HBIC 30HBI; |3 — HasBaHusa cknafok; 14 — oceas nuHUA Anapa-Caxckolf aHTHKIMHAMK.

Pasnomsr: 1-Bapeixuanckuit, 2-CHHbISHCKHH, 3-XyH3axckuit, 4-XyaHUTCKuM

Cknanku: AC - Anapa-Caxckas aHTHKIHHE, CA - CakaHIMHCKasd CUHKIMHAND

Mecropoxaenus: Xn — Xononuunckoe, Hu — Hounoe, X4 — XauakyaHckoe
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JIOMOB XapaKTepHO KpaiHe HepaBHOMEpPHOE pac-
npeneneHye pyAHON MUHepanu3auud. PaspbiBHbIE
HapyLIEHUs CceBepo-3allaJHOro NPOCTHpaHUA pas-
BUTBI BeCbMa HE3HAYMTENIBHO U pyIHOH MHHepau-
3alldM He cojepkaT. MakcHMalibHble COJep)KaHHsl
cepebpa B HUX paBHbl 16,9 r/T.

Ilo Marepnanam [.B.[lenucoBa u np. (1999),
TPELIKMHOBATOCTb B paiioHe Xa4aK4aHCKOTo pyaHoO-
ro nons OnpeaenseTcss B OCHOBHOM pasnomamu C-B
MPOCTHPAHUS M ONEPAIOLMMH HUX HapYLUEHHAMM.
JIATONOrMYECKH KOHTPACTHbIE BEPXHEMEPMCKHE
TONLIM B CBOJAE aHTHKIMHAIM B TIPOLIECCE CMATHA
noaBeprajiich MaKCHMaJIbHOMY pacTSKEHHIO, UTO
MpUBENO K PAa3sBUTHIO COCKIAQYaThiX TPELIMH OT-
pbIBa, M0I0CTEH OTC/IOEHHS HAa MPAaHMLIAX IIaCTOB U
MOBBIIUEHHOW TPEIHHOBATOCTH MecyaHUkoB, OT-
YETJIMBO BBIPAKEH COCKJIaA4aThlii BeepooOpasHblH
KJIMBaX, OOBIYHO C ABYMS MOJIOCaMH, OAMH U3 KO-
TOPBIX COBMANAET CO CJIOMCTOCTBIO, BTOPOH €il nep-
neHaukynspeH. ILTOTHOCTP TpelwMH JOCTHraeTr
100-150 Ha 1 noroHHbIi MeTp. MuHepanuzoBaH-
Hble 30Hbl OTYETJIMBO BBLAENSAIOTCS IO [EOXUMH-
yeckUM aHoMausM Ag, Hg u Pb.

OrtcyTcTBHE MpOSABIEHHH MarMaTW3Ma Ha 3TOH
rowany no3ponunu A.E.Okynesy u B.B.MexoHo-
wuHy (1994 r.) caenate BHIBOX O aMarMaTOreHHO-
cTH cepebpsiHoro opyaeHeHHs Anapa-Caxckoro
pyaHoro mons. OfHaKo Mo reopH3M4YECKHM JaH-
HBIM MpeArnonaraeTcs HaTHYHe HeOoNbLIOro LITOKa
Uy anodusza rpaHHTOMAHOrO MaccuBa Ha IyGHHe
1 kv (Hamonog, Cadonos, 1984 r.). B To e BpeMs
BEpPXHEMEPMCKHE OTIOXKEHHs (TebepaeHbckas, na-
JOMcKas U OMyOHCKas CBUTHI) BKJIIOYAIOT MOPH30H-
Thbl C aHOMaJIbHO BBICOKHMH COJEPXKAaHUAMH ceped-
pa — 10 30 r/1, 30101a — 10 0,2 r/T, KOTOpbIE MOIIH
CITY>)XMUTb HCTOUHHKOM A1 GopMHpoBaHus OoraTeix
PYAHBIX XKHII.

MecropoxaeHne  Xa4yaKuyaHCKOE  OTKPBITO
A E.OkyHesbiM B 1990 r. OHo pacnonoxeHo B 6ac-
ceiine py4yses Hom u JleBbiit Xavakuan. BMmernato-
e OpyaeHeHHe MOpoJbl MPEACTaBleHbl OTIOXKeE-
HUAMH TeOepAeHbCKOM, JaJOMCKOH M OIyOHCKO#H
cBut (puc.l.15), MOHOKIMHANIBHO 3a/IeralolIuX Ha
CEBEpO-BOCTOYHOM Kpbule Anapa-Caxckoil aHTH-
KwidHan. [InacTel nmopoa pa3opBaHsl cepueld cyo-
BEPTHUKaIBHBIX HapyweHu# (JeHucos u mp., 1999),
B GOMBLUMHCTBE Cliy4aeB 0e3aMIUIUTYIHbIX, U JTULLDb
Mo OTHAEJbHBIM pa3ioMaM CEBEPO-BOCTOY-HOTO
NPOCTHPaHHS OTMEYaloTCA MMPaBOCABUIOBLIE CMe-
wenus go 20-120 M. OpyneHeHHe OKaIU30BaHO B
pa3pbIBHBIX HAPYLUEHHUSX CEBEPO-BOCTOYHOrO Mpo-
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cTHpaHus. Ha nioiaay MecToposkaeHHs BbISBIEHO
Gonee 40 nNOTEHUMATBHO CEPEOPOHOCHBIX 30H.
Hanbonee nepcrnekTHBHBIMHM U3 HUX sABnsAtoTCs 18,
B KOTOPbIX, M0 JaHHBIM WTydHOro uau 6opo3noBo-
ro onpoOoBaHMsA, YCTAaHOBJIEHbI MPOMBILIIEHHbIE
cozep>kaHus cepebpa.

[IpoTsXKEHHOCTh PYOHBIX 30H, MO OaHHBIM
I'.B.Jenucosa u gp. (1999), xone6nercs or 250 M
1o 4 KM, MOLIHOCTb MeHsieTcs oT 0,2 A0 5 M, HUHO-
raoa yseauunBasick no 10 M. YacTo >wunbl BeTBATCS,
obpa3ys cTpykTypbl "KoHckoro xBocta'". [Ipeo6ia-
JAalOT 30HBI ApoGiAeHUs C OOHABHBIMH TJIMHAMH
TPEHHS M 3EpKalaMM CKOJIBXXEHHs, NpPOHU3aHHble
TOHKMMH MpPOXXHJIKAMH KBapL-KapOOHaTHOro co-
craBa. KonuuectBo kBapu-kap6oHaTHOro marepua-
Na B HUX cocTaBiseT B cpeaneM 10-20 %, uHorna
nocturas 50-70 %. Kap6oHats! npeacTaBieHs! cH-
JIEPUTOM M MaHraHcHIepUTOM. B peakux cnyuasx
XHIBl TIOMHOCTBIO COCTOAT M3 KBapua, a B OQHOM
cnydae 3aGUKCHpPOBaHAa MOHOMHHeEpa/IbHas TaleHH-
TOBas XHia MouHOCThIO A0 0,2 M. PynHele MuHe-
pasibl 30H MpENCTABIEHbl B OCHOBHOM TaJIeHUTOM
(ot cnemoB — go 50 %), GynaHxepuToM, AKeMco-
HHUTOM, cynbdoconaMu cepebpa, OneknbIMU pyna-
MH, ApreHTHTOM, CaMOpPOAHBIM cepebpoM (OKono
1%). B ranenute MpUCYTCTBYIOT FHE3/a ¥ NpUMas-
KA KHHOBapu. MecTOpOoXI€HHE YHHUKAIBHO TMpH-
CYTCTBHEM B pynax amanbramsl cepedpa. Kourc-
Oeprut, apkBepHT, OOpAO3HT OTMEHAlOTCSA B pa3-
JIMYHBIX KOJIMYECTBAaX B 0OJIbIIMHCTBE PyIHBIX 30H
(KpbutoBa, Kuuurun, 1991, AMy3uHckudi u ap.,
1992; Babuu u ap., 1993). Beigenenus ux B Bume
NPOXKHIKOB M THE3[ 3K30THYECKOH (OpMbI UMEIOT
pasmepsl oT 1 mMM* 10 150 oM’ a maccy o | kr.
Conepxanus cepebpa B TakMX pyAaX NOCTHraioT
73 kr/T. Coneprkanus cepebpa MeHstoTes ot 602 1o
3293 r/T npu cpeaHeM 3HaYeHHH | Kr/T.

Haubonee nepcnextuBHoe pynHoe Teno Nel
NPEACTABAEHO 30HOH MHIOHUTH3aLMH MOLUHOCTBIO
0,4 M, pa3BUTOM Mo OpeKYMPOBAHHBIM W OpyAeHe-
nbIM anesponitaM. OHO coAepXHUT OyIUHUpOBaH-
Hble 00MOMKH cynbQUAHON >KWIbI, KBapUua U Kap-
HoHata ¥ oOunMe MIACTHHOK CaMOPOIHOro ceped-
pa. IlocnenHue KOHLEHTPUPYIOTCS BAOJIb KOHTAK-
TOB 30HbI, B 0OJIOMKax CynbGHIHON KU U B ca-
MOM MHJIOHHUTE. BMewarowmue pyaHyro MUHepaiu-
3alMI0 TMECUYaHHCThIE AJEBPOIMTHI NoapobieHsl Ha
pacctossHuM 0,5-1 M OT KOHTaKTa U YaCTHYHO Lie-
MEHTHUPYIOTCS CaMOpoaHbIM cepedpom. [lnacTHHbI
cepebpa nocturator 10-15 cm npu TomumMHe
0,5 cM, a Ha TIOBEPXHOCTH MMEIOT 3epKajla CKOJIb-
xkeHus. LiBeT cepebpa MaTOBO-XKENTHIH.



BoraTble cepeOpoM yyacTKM XapaKTepH3YIOTCS
HEBBIIEP)KaHHBIMY TTapaMeTpamMH. B ogHoH H3 mo-
BEPXHOCTHBIX FOPHBIX BBIPaOOTOK 110 MPOCTHPAHHIO
pyAHOro Tena Oblla BCKpHITa Cylb(HAHAA >XHia
mouHocThio 0,2 M (a3. mag. 300-330/75-80°). B
KOHTYpaxX Wbl Ha OTpe3Ke MIHHON 7 M Oblan 06-
HapyXeHbl OOM/IbHbIE BKIIIOUEHHA amMasibraM ce-
pebpa, a ro pesyabTaraM NpoOHMpPHOro aHaIU3a Co-
nepxaHue cepebpa B pyae cocraBuio ot 20 go 61,5
kr/T. MeHee GoraTtas 4acTb >KHJbI CIIOXKEHA Jelle-
3UCTHIM kapOOHATOM, KBapueM, PeAKOH BKparuUlieH-
HOCTbIO FaJIEHUTa U COOEP>KUT cepedpo a0 1 Kr/T.

Mectopoxxaenne Hounoe Haxomutes B Gacceid-
He py4. Hous u Ha npaBoGepexbe pyu. XKionu.
[Tnowaapr MECTOPOXICHHS CIOXEHa BEpXHerepM-
CKMUMH TEPPUIEHHBIMH OTIOXKEHUSAMU TebepneHs-
CKOH W JalOMCKOM CBHT, NMpencTaBlCHHBIX Tepe-
CNanBaHWeM aJieBPOJUTOB, IECYaHHKOB M MEPEXO.-
HBIX MexJy HHMM pa3Hocteil. 3ajeraHue ocajaou-
HbIX NOPOJ MOHOKIHHATILHOE ¢ nageHHem Ha C-CB
/35-50°. MecTopoxaeHHE pacMOIOXKEHO Ha CeBe-
po-BocTOUHOM Kpblie Anapa-CaxckoH aHTMKIHHa-
7Y Ha y4yacTke KJIMHooOpa3Horo neperuba ero mno
bapbikyaHckoMmy pasnoMy. PynHele 30HBI mpHypo-
YeHBl K CepHH OMU3LIMPOTHBIX Pa3pbIBHBIX Hapy-
WEeHUH, SABAAIOLIMXCS PpaCLUEVICHHBIMH OKOHua-
HUSIMM  pernoHasibHOro bapbIkyaHCkoro pasnoma
AHo-AnpryaHckoii cuctemsl. IlpocTHpaHue pa3pbl-
BOB B OCHOBHOM COTJIaCHOE C MPOCTHPaHHWEM MOPOJ
(270-280°), a nanenune FO-KO3 (65-80°), pexe kpy-
toe Ha C-CB.

[To A.E.OxyHeBy (1993 r.), bapbixuanckuit pas-
JIOM sBASIETCS MPABOCTOPOHHHUM COPOCO-CABHIOM C
MaJIbIMH aMIUTUTYJaMH CMELLEHHH, KOTOphble TPYa-
HO YCTaHOBMTb BBHAY MOHOTOHHOCTH pa3spesa
BMELUAIOIIMX MOPOA M CyOCOrNacHOro MX MpoCTH-
panus. Onepsrowme ero paspbiBbl MPENCTaBIEHBI
30HaMH NpoOneHUs, MUIIOHUTH3ALMH, OKBapUeBa-
HUA ¥ kapboHaTu3auuu MouHocThio oT 0,1 go 5-
10 M. OTH HapylieHus ABASAIOTCS PyAONOABOASALIH-
MH W pynoBMellarouumu ctpykrypamu. OpyaeHe-
HHE MPUYPOYEHO K OKBapLOBAHHBIM U KapOOHATH-
3UpOBAHHBIM y4acTKaM 30H, HECYHIHX CYyAbPUIHYIO
MHHEPAJIM3aUMI0O M paclpeleneHHbIX KpaHHe He-
paBHOMepHbIMH GOraThIMH JIMH3aMH. MecTopox-
ACHHE BKIIOYAET 5 MepcrneKTUBHBIX cepeOpoHoc-
HBIX PYIHBIX 30H NPOTAKEHHOCTHIO 10 6 KM, B IIpe-
Aenax KOTOphIX NPOTSXKEHHOCTb PYAHLIX Tel CO-
crasnsteT 350-560 M. CpeiHss MOLWIHOCTH PyAHBIX
Ten meusercs ot 0,4 no 0,7 M, a conepxaHue ce-
pebpa - ot 794,6 no 1214,7 r/t.

®opMHupoBaHUE PYIOHBIX 30H MPOMUCXOAMIO B
Tpu 3t1ana (OkyHes, 1993 r.): rugpoTepMaibHO-Me-
TacOMaTHYECKHUH, TMAPOTEPMAIbHBIA W CUNEpPreH-
Hbli. Bes Macca cynsdoconeit u amansram cepedpa
OTJIOXKH/IaCh BO BTOPYIO CTafMIO B KBapl-CHIe-
PUTOBBIX M MaHTAHCHIEPHTOBBIX JXHMJaX B 30HaX
WHTCHCHBHOH KapOOHATH3aLIMH.

Haubonee xpynHas pynHas 3oHa Nel npocre-
XKeHa Ha 5,5 kM. OHa UMeeT KpyTble YI/ibl NageHHs
(65-80°) Ha FO-FO3 u uerkoBMOHOE CTpOEHHE.
Mo1HoCcTb 30HBI MO MpOCTUpaHHIO MeHseTed oT 0,1
a0 5 M. Ha pasHbIx HHTepBasax Mo MpoCTHPaHHIO
OHa MNpeACTaB/ieHa 30HOH ApobJieHHs U OKBapLiEeBa-
HHS, 30HAMH TMPOXKHIKOBAHHs, KBapLEBbIMH H
KBapll-kapOOHAaTHBIMU >kHnaMH. Boratoe cepebps-
HOE€ OpYyICHEHHE MpPHYpPO4YEeHO K KapOOHaTHBIM H
KBapL-KapOOHAaTHBIM >HiIaM oOLLeH NpOTIKEHHO-
cThio 560 M, cpenHer MowHocThio 0,7 M U BEpTH-
KaJbHBIM pa3zmaxom opyaeHeHus 150 m. Cpennee
cofepykaHue cepebpa Ha 3TOM OTpe3Ke COCTaBJIAET
945,8 r/t. Pynnas 30oHa Ne2 uMeeT aHalOTHYHOE
cTpoeHre. OHa pacnionoxeHna B 100 M ro)kHee 30HbI
Nel, npocnexena Ha 700 M u comepxut 1931,1 r/T
cepebpa. OcTanbHble pyaHble 30HBI MeEHee Mep-
CIEKTHUBHbl M XapaKTepH3YIOTCS HHU3KHMH cojlep-
»KaHHAMH cepebpa.

3aKOHOMEpPHOCTHU pa3mMelleHun
6oraTtoro cepebpsAHOro opyaeHeHnsa
Anapa-Caxckoro pyaHoro noss

CepebpsiHble  MecTOpOXIeHMs XadakuaH W
HouHoe pacrnonoxeHbl B BEPXHEMEPMCKHUX OTIIO-
XKEHUSAX TEPPUrE€HHOTO KOMIUIEKCA W HE HMEIOT
MPOCTPAHCTBEHHOH CBA3M C MarMaTHYeCKUMH KOM-
wiekcaMu. [lo npennonoxxenuto B.M.SlHoBckoro u
aop. (1991) Mectopoxkaenus 3Toro Tuma Haubonee
yoaJleHbl OT FPaHUTOMIHBIX MacCHBOB M CBSA3aHbI C
0710BO-CEPEeOPAHBIMH  BYJIKAHO-TUTyTOHHYECKHMH
CHCTEMaMM, XOTS OJTOBOHOCHOCTb 3THX cepeOpsHbiX
MECTOPOXKAEHUH He noka3ana. YeTkoH cBsa3M ce-
pebpsiHOro opyldeHEeHUs co cTpaTHrpadHuecKHMH
ropu3oHTamMM He Habnromaercs. Ha nnowagu me-
cropoxxaeHHit XavyakuaH ¥ HouHoe pa3BuTbl OTJIO-
XKEHHUs BEPXHEH MOJCBHUTbI TeOEpAEHbCKOH CBHTBI,
nanofckoi U omyoHcko# cBuT. Hanbonee Goraroe
cepeOpsiHOE MecTOpOXKAeHHe XadaK4yaH JIOKaJIH30-
BaHO B Haubosee MOJIOAbIX OTIOXKEHHAX OIyOH-
CKOM CBHUTHI, OTAEIbHbIE MauKy KOTOpoH oboralue-
HbI cepebpom.

TekToHH4eCKHI A KOHTpoONb cepebpsHOro opy-
JCHEHHs 3aKII0YAETCd B CMEHE CEBEPO-BOCTOUHBIX
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HapylleHuid Ha Xa4yaKk4aHCKOM W CyOUIMPOTHBIX Ha
Hounom Mectopoxaenusx. PyaHele 30HbI Xauak-
YAHCKOFO MECTOPOXAEHHA Ha IOKHOM (naHre
MMEIOT CYOIUHPOTHOE MPOCTHPAaHHE M CMBIKAIOTCS
CO CTPYKTYpaMH MecTopoxxaeHHs HouHoe.

Jlutonoruyeckuit cocTaB MOPOA TaKKe He OKa-
3pIBA€T CYLUECTBEHHOH PONH B JIOKaIM3aUUH OpY-
AeHeHus. PynHele MHTepBanbl 30H ApoGieHHs Jio-
KaJU30BaHbl B MpeAenaX pa3BUTHUSA IMPAaKTHYECKH
BCEX JIUTOJIOrHYECKUX Pa3HOCTEH MOPOA: apruiiu-
TOB, QJIEBPOJIMTOB, MECYAHHKOB M MEPEXOJHBIX pa3-
HOBHIHOCTEH Mexay HUMH. Pelarouree BrusHue
Ha KOHLIEHTPHPOBAHHE PYIHBIX KOMIIOHEHTOB OKa-
3pIBaeT MepecedeHHe 30HaMH JpoOsieHus reTepo-
reHHsix TOomu. B mnecyaHukax 30HBI ApobneHus
MMEIOT ONHU3BEPTHKAIBHOE 3aJleraHHe, B HUX OTMe-
YaeTcs BKpaIUIEHHOCTb CaMOpOAHOro cepebpa, ap-
FeHTUTa, rajleHuTa. Ha KOHTakTe ¢ ajJeBpOJHTaMH
30Hbl pPE3KO MOABOPAYMBAIOTCA M MNpHOOpeTaloT
cybcornacHoe ¢ HanaCTOBaHHEM MOPOJ 3aJieraHue
¥ B 3TOM MHTEpBaje pyAHas MHHepau3auus OT-
cyTcTByeT. TakuM 00pa3oM aJIeBpOJMTHI BBINOJ-
HSIOT pOJib SKPAaHOB NpPH MPOHHKHOBEHHH cepebpo-
colepiKalliX pacTBOPOB.

B 3oHax papobnenus obpasytoTcs GoraTele
cepeOpoM nuH3bl. OTOOpaHHAas B OAHOM M3 TaKMX
JIMH3 TeXHOoJoruueckas npoba maccoit 10 T mokasa-
na cpefHee conep>kaHdHe cepebpa 15 kr/r. 3oHa
npobneHus nepecekaeT 0Cago4YHble MOPOAbI BKPECT
NPOCTHpaHHs, 3a/lleraeT B MpejaenaX MajJoMOLHOrO
(mo 10 M) niacTa aJieBpONUTOB, PACNONIOKEHHOIO
MeXIY OBYX MOLIHBIX INAacTOB necyaHukos. Hau-
Gosiee GoraTble pyabl OTMEYEHbl B KpOBJE IiacTa
aneBponuToB. PyaHas MUHEpaIN3aLUs IPOHHKAET B
MOJOLIBY BEPXHEro IUlacTa Nec4aHHKOB Ha 2—-3 M H
ObICTpO 3aTyXaeT.

3aps

MecTopoxaeHHe pacrnoioXeHO B OXHOUMEH-
HOM pYZHOM MOJie B BEPXOBbAX pyu. I'Hy Ha npaso-
Gepexxbe p. JlenvHbs, MpUYpoueHO k XaTapblHbHH-
CKOM aHTHMKIMHAIM W MMeeT IuIolanas okojio S50
kM’. B ero KOHTypax paclojioXeHbl OJHOUMEHHOE
MecTopokaeHne ¥ 32 Touku cepeOpsHOi MHHepa-
nu3auud. [paHuIbl pyAHOrO MONS MPOBEAEHBI MO
KOHTYpY MHTEHCHBHOM KOMIUIEKCHOHW reoXHMHue-
CKOIf aHOMAJIHH ¥ NOTOKaM paccesHus Ag, Pb u Sn,
COMpPSKEHHBIMU CO LINTHXOBBIM OPEOJIOM apreHTH-
Ta, MUPAprupHTa, rajleHuTa U canepura.

Pynxoe nosne crnoxeHo aneBpoMTaMH M Mecya-
HMKAMH QHTBIKYaHCKOM W JIAr€pHUHCKOH CBHT
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BEpXHEro TpHaca, CJIaralolMxX sapo U Kpbuibd Xa-
TapblHbHHCKOHW aHTHIIMHAIK. C ceBepa pyAHOe
rnone orpaHHyeHo XeHEKMYaHCKUM, a ¢ tora — XyH-
XaJMHCKHM pa3/ioMaMHM C MpPaBOCABMIOBBIMH aM-
IUIMTYAaMH COOTBETCTBEHHO 2 W 5 kM. B ero npe-
Jenax BBIIENAIOTCS ABe CyOmapa/ule/ibHble CBHTHI
JaeK JHOPUTOBBIX MOPOHPHUTOB M NaMnpodupos
wrpuHoi no 1-1,5 kM.

CreneHb 3pO3HMOHHOrO cpe3a, MO MHEHMIO
[.B.Jdenucosa (1995 r.), xapakrepusyercs BelHYH-
HoWi Sn/Ag otHoweHus. B 3ToM nnaHe oOBEKTHI
Anapa-Caxckoro ¥ 3apHHHCKOTO pYAHBIX Mo
00pa3yroT 30HaIBHBIN Pl OT Haubonee kK HaUMeHee
spoaupoBaHHbIM: bpamun (39,8) — Koacrenen
(18,1) —> 3aps — xwuna Dmnana (6,88) — 3apsa —
MaHraHcuaepurt-raieHurossie  pyasl  (3,18) —
Hounoe (0,68) — Bocrtounoe (0,29). Pecypchl ce-
pebpa nposeieHuss BocTtouHoe, HauMeHee 3poaM-
POBAHHOIO MO 3TOM cXeme, Ha NMOPANOK MEHbLIE,
4YeM Ha MECTOpOXJEHHHU 3aps. DTOT (akT roBOpuT
CKOpee O HAIHYUM MECTOPOXKAEHHH pa3IMuyHOro
reHesuca, KOTopble Hellelecoobpa3Ho BbICTpauBaTh
B OJIUH psif.

Mecropoxxaenne 3aps oTkpbiTo M.E.Epouien-
ko B 1989 r. OHO pacrnonoXeHo B LEHTpaJbHOH
YacTH PyIHOTO MOJA ¥ NPUYPOUYECHO K NPHUCBOAOBOH
4acTH XaTapblHBHHCKON CyHIOY4YHOH aHTHKIIMHAIM.
MakcuMyM OpyIeHEHHs TATOTEET K M0IOroMy Aapy
AHTUKJIMHAH, OCJIO)KHEHHOMY MENKHMH CKJIafiKa-
MM WwHpHHOH 50—100 M, ¢ yrnamMu nafeHus Kpblib-
eB 5—40°. Criaayaras CTpyKTypa HapylleHa Maio-
aMIUTUTYIHBIMH CYOIUMPOTHBIMH pPa3fioMaMH, KO-
TOpble OMEPSIOTCA MENKHMH pYAOBMELIAIOINMH
HapyweHHsaMH CB u C-CB mnpoctupanuii. PynHvle
XWIBI MECTOPOXJICHHS MPHYpPOUYEHBI K CTPYKTYype
"nasbMoOBOro AepeBa’ B 30HE MPAaBOCTOPOHHErO
casura. Bes crpykrypa ofpasyeT ruaporepMalib-
Hbl# kapkac (puc.1.16), B OTAENbHBIX YaCcTIX KOTO-
pOro COBPEMEHHBIM 3PO3HOHHBIM CpE30M Ha IO-
BEPXHOCTb BBIBE/IEHbI GoraThle cepeOpsaHble pyabl.

B nmnpenenax pyaHoro nons onpeaensowas
poJib B KOHUEHTpaUuK GoraTbix pya OTBOJHTCS MH-
HepaJM30BaHHbLIM 30HaM Japobnenus. Bcero Bbine-
neHo 13 mepcreKTUBHBIX PYAHBIX TeJl MaHraHcHe-
PUT-TaICHUTOBOTO COCTaBa C COACpPXKaHHAMHM ce-
pebpa oT 2 10 6 KI/T ¥ NpOTAXKEHHOCTLIO 0T 150 o
350 M. OnHa U3 XU aHKEPHT-NHUPUT-CYNbHOCONb-
Horo cocrtaBa (kuja Onflaga) SBASETCS TEIOM —
JUOEPOM, B KOTOPOM COCPEIOTOYEHA OCHOBHAs
4acTb pecypcoB cepebpa MecTopoXkaeHHs 3aps.
Xuna npeacraBneHa ABYMs CyOmapauienbHbIMU
¢parmentamu CB npocTHpaHus MOLHOCTBIO 1,5 M
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Puc.1.16. Cxemarnueckas reonoruueckas kapra pyasoro noas 3aps (no I'. B. lenucosy v ap., 1999): 1 — cesepckas csuta (T3sv),
NeCYaHMKH, KOHTIoOMepaTsl; 2 — narepruHckas ceuta (T31g), necuannky, aneBponuThl; 3 — aHThIKYaHcKas ceuTa (T3an), ancspo-
JMTBL, MECYAHHKH; 4 — 30Hbl MAHIAHCHIEPUT-TANIEHUTOBOTO OpYACHEHUSA; S5 — Aaliku AMOPUTOBBIX 110pGUPHTOB, Tamnpodupos; 6
— CABWTH ¥ NPOYHE TEKTOHWYECKHE HapyLeHHs; 7 — 30HbI TMAPOTEPMAILHOI aKTUBH3aLMH; 8 — pyHBIE 30HbI U UX HOMEpa

v 1,3 M, Mexay KOoTOpbIMH Haxoautcs 1,2-merpo-
BbIA Oe3pyAHBIH MHTEpBAN, CIOXKEHHBIH MECTPbIMU
TEKTOHHYECKUMH [JIHHAMM.

MuHepanusoBaHHble 30HBI APOGIIEHHS [TPHYPO-
YEHbl K KDPYTOMAJaroMM MM CYOBEpTHKaIbHBIM
CUCTeEMaM pa3peIBHBIX HapyuieHui. WHorna oxu
BKJIIOYAIOT 2-3 COMMKEHHBIX PYOHBIX Tena, Clo-
)KEHHBbIX OpEKYMPOBaHHBIMM TMOPOAAMH, HHOTAA C
MECTPBIMM  TEKTOHUYECKUMH FJIMHKAMH, MOUIHO-
CTbIO OT NEPBLIX CAHTUMETPOB 10 HECKOJILKHUX MET-
poB (B cpeaHeM okono 1 M). O610MKkH Mopon
OObIYHO OKBapuUOBaHbl M CLIEMEHTHPOBAHBI WIH
TNIPOHU3aHbI NPOXHJIKAMH MaHTaHCHUEPHTA B acco-
UHalMK € raJleHUTOM, KOJMMYECTBO KOTOPOro He
npesbiaer 1-3%. KoHTakTsl ¢ BMEMAIOIMMHU O-
poiamu oObluHO yeTkHe M mpurepThle. O61O0MKH
MOPOA  CLUEMEHTMPOBAHBl MaHTAHCHOAEPUTOM C
BKparuieHHMKamu rajieHnTa. CpeaHee conepikaHue
cepebpa B 30Hax Apo6neHns 696 r/T, a B 30HaX
Npoxuikosanus — 137,2 r/t.

Kuna Dnnaga uMeer 3oHanbHoe crpoeHue ([e-
HUCOB M np., 1999). LleHTpanbHbIii yuyacTok ee
NpelCTaBlIeH >KWIOH MHPHT-aHKePHT-CYIb(HOCOIb-
HOro cocTaBa, KOTopas Ha (1aHrax nepexogur B 30-
Hy fApoOJieHHs C MaHraHCHAePHUT-rajJeHUTOBBIMU
pydaMH, MeHee MEepPCNEeKTUBHBIMM B OTHOLIECHWH
cepebpa. OOwias NpOTSKEHHOCTb PYIHOH 30HBI
COCTaB/IS€T 3,5 KM NpH MPOTHKEHHOCTH MepCreK-
THBHOH 4YacTv okosio 2,5 kM. PynHas 3onHa umeeT
YETKOBHUHOE CTPOEHHE C MNepexMMaMH W COKpa-
mieHHeM MoIuHocTH. Crararoliye KUty MUHEpasbl
3a4acTyio 060cobIeHbl APYr OT Apyra B BUZE LIeNO-
YeK YIJIMHEHHBIX arperaToB, CO3JAlOLIUX HEACHO-
TI0JIOCUYATYI0 W T0JIOCHATYIO TeKCTypbl pyasl. [lo
PYAHBIM MHTEpBAJaM >XHJ colepXKaHHe cepebpa
BapbupyeT ot 1202,4 no 6466,0 r/T, no TekToHUYe-
ckoit 3oHe — 116,6 r/T. CpenHer3pelueHHoe coaep-
)KaHHe cepeOpa Ha IOJIHYIO MOIUHOCTh 30HBI CO-
crasnisier 3036,0 /T, a ¢ y4eTOM OKOHTYpPHBAOLIMX
npo6 Ha mouHocTh 4,8 M — 2459,5 r/T; cBUHLA H
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CYPbMBI, MO AaHHBIM Oopo3moBOro onpobopaHHs,
Ha MOIIHOCTL 4 M cocTaBuio 5,69 n 3,78% coot-
BETCTBEHHO.

KynonbHoe

BepxHerapblHCKOe pYAHOE MM0JI€ PacCIONIOKEHO
B Oacceilne BepxHero TteveHus p. HMuaurupku.
Inowaas pyAHOTO MOJS XapaKTEPH3YeTCs HU3KUM

YPOBHEM MOJIsSt CHJIbI TSDKECTU U CMOKOHMHBIM, B OC-
HOBHOM ¢1a00 OTpHLATE/IEHBIM MArHUTHBIM T10JIEM.
Cyas no paBHOMEPHO MOHWXKAIOLIEMYCS K UEHTpY
YPOBHIO TPaBUTALIMOHHOTO NMOAS M PE3KUM Ipaju-
€HTHbIM IPaHHULAM 30HbI, nocieaHss chopMUpoBa-
Ha BJIMAHHUEM KPYMTHOrO YaCTHHHO BCKPBITOrO WH-
TPY3UBHOIO MacCHBa KMCJIOrO cOCTaBa, o6afaro-
uIero Cj0XHOM Mopdosorueil. MHOro4YMuc/IeHHble
OCJIOXHEHHS TONS B BUAE JIOKATbHBIX MUHHUMYMOB
CBUAETENLCTBYIOT O pPa3HOM TIHII-

COMETPHYECKOM YPOBHE KpOBJH
MacCHBa B pa3JIMUHbIX €ro 4acTsX.
OTpuuarensHble TpaBUTALMOHHbIE
aHOMaJIMM B UEHTPaJbHOM 4acTH
Tapbinckoit 30HbI 06pasyloT noJo-
Cy WHMPUHOH 20-25 KM, OpHEHTH-
POBaHHYIO B CEBEpO-3aMajJHoOM Ha-

npasienuu. K 3To#i nonoce npu-
ypoueHa rpynma cepelpsHbIX H
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0/10BO-cepeOpsiHbIX  MpOsIBIEHUH,
obbenrMHeHHbIX B BepxHerapbiH-
CKO€ pyIHOe Toe.

TapbiHckuit cy6BynkaH npopsl-
BAeT IOPCKME M TpPHACOBBIE OT/O-
KEHHA, KOTOpble HMelT Hebonb-
YO MOLIHOCTb U B BUAC TOHKOM
NOKPBILIKY HaJeraloT Ha KPOBJIIO
eAUHOro KpYIHOTO rpaHUT-
IPaHOJHMOPHTOBOTO HMHTPY3HUBHOIO
Tena. MarmaTtnueckue oOpasosa-
HUS  cjaraloT  GoNbluyr  4acThb
NJIOMWAAY MECTOPOXKAEHUs. Maccus
Tpyn, B npenenax KOoToporo fioka-
JIM3YeTCs OCHOBHOE KOJIMYECTBO
PYZHBIX Tell, copMHpOBANICS B TPH
¢asbl. ToHanUTLI, MeTaHOKpaTOBbIE
W  HOPMaIbHbIE IPAHOJUOPHTHI,
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IapameTps! MeCTOpPOXKAEHHI
BepxHeTapbIHCKOro pyAHOro y3aa

Puc.1.17. CxeMa pa3pbiBHOH TEKTOHHKH
BepxHrerapbiHckoro pyaHoro y3na (no ®Ou-
mumoHoBy, CyaeiimanoBy, 1994) u napa-

Mecropox- CoaepxaHue, 3anackl Ag, Kareropus METpbI MeC‘ropoxfncHuﬁ Bcpxx-xe‘rapmycxm
uemlie Pyna, Teic.T Ag, r/t TBIC.T 3anacoB ;ga% i};z;?dl.y?]ﬁ;(blwgb:pg“M;’:S::;’.’ % _
Caxuan 1037,74 530 350 P PYAOKOHTPONUPYIOWME CABHTH: AMWIWH-
Cepn 1079,14 1390 1500 Py ckuii (A), TMepesanshbtit (I1), Kanpususiit
[lepeBansHoe 1335,22 673 898,6 C, (K); 5~ KOMbLEBBIC W paRMANbHbIE P3N0~
1507,12 618 931,4 P MbL, 6 — COPOCHI; 7 — ManoOaMIMHTYAHBIE
Hroro C2+P1 1830 pa3noMel; 8 — pyaHble Tena ¢ cepedpaHoi
Kynonshoe 3297,24 500,6 1650,6 C, MUHEpaNH3aLUHeil; MECTOPOXAEHHS 1 PyAO-
1094,31 504,7 552,3 P, nposBnenus cepebpa: | — Caxuan, 2 —
472,74 3723 176 P, Cepn, 3 — [lepeBanbHoe, 4 — KynonsHoe,

Hroro C2+P1+P2 2378,9 5 — Xapa-Tac
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q)aul/laJ'lebIMl/l B3aMMOOTHOLUCHUAMHU, BHEOAPSAIUCH Opl/lCHTPIpOBKa PyAOBMELAOLIHX  pa3pbIBOB

B nepBylo a3y, Aailku rpaHOAMOPUT-NOPHUPOB. — OTHOCHTENIPHO TJIaBHBIX PYXOKOHTPONHPYIOLIUX
BO BTOPYIO, NalKW aruIHTOB — B Tperhto. Mccneno- pa3IOMOB MOKAa3bIBAET, YTO CHPOPMUPOBATHUCH OHU
paTenu BepxHerapbiHckoro pyaHoro ysna (Ounu- NpH MNpaBOCABUTOBBIX CMELIEHHAX MO TJIaBHbIM
moHoB, CyneiManoB, 1994) yka3blBaloT Ha BiIMS- wBaM. Pynneie Tena KynonsHoro mecropoxaeHus
HHE ABYX pa3/ioMOB CyOLIHPOTHOrO HanpaeieHUs — pa3sMellaloTcs B CKOJIOBBIX pa3pblBax, OMEpPAIOLIMX
[lepesanbHOro M Kanpu3HOro, KOHTPOJIMPYHOILMX cyOrmnpoTHble Bkl pasnoMma [lepeBaibHblid, U JIO-
pasMellieHne cepebpaHoro opyneHenus. Baons Ie- KaJM3yIOTCA MPEUMYILECTBEHHO B Npejenax BbIXO-
peBAILHOrO pa3/ioMa ¢ 3amaja Ha BOCTOK JIOKaJIH- JI0B TPaHUTOMOB.

sytotest pyaonpossiaeHus Caxdan, Cepn, Ilepe- CepebpoHOCHBIE KHJbl  BYJIKaHO-MITYyTOHHYE-
BaibHOE M MecTopoxaeHHe KymonbHoe. B 30He CKOM CTPYKTYpBI JIOKaNH30BaHbl B CyOUHTPY3HBHBIX
BAMsHHUS pasnoma KanpusHslit pasmeliaiores pyno- AAUUTaX, UHTPY3UBHBIX 'PAHUTOMOAX W TEPPUreH-
nposBnenua Juuex, [Tnacrooe, Xapa-Tac (puc.1.17). HbIX noponax tpuaca (Kopcykos u ap., 1989 r.), a
B HaripaB/ieHHH C 3anajia Ha BOCTOK yBe/IMYMBAETCH no marepyanaM A.B.Angounna (1985 r.) rnybuna
BeJIMYMHA pecypcoB cepebpa MeCTOpOXKAEHHIA. pynoo6pa3zoBaHus B cpepe maccusa Tpya — oca-

Pynnsle Tena BepxHeTapblHCKOrO pyaQHOro mo- JOYHas TOJILIA COCTABJIs/Ia OKOJIO 1 KM.

75 MpeACTaBlieHbl KPYTOMAaJaloIUMH SKWJIaMH H Mectopoxxnenne KynonbHoe H3BeCTHO Kak
MHHEpaIM30BaHHBIMHU 30HAMH, NPHYpPOYEHHBIMH K cpeaHee no 3amacaM cepebpa. Ero pynHele Tena
pa3pbiBaM  CEBEPO-BOCTOYHOTO, pexXe CeBepo- TIPHYpOUeHBl K BOCTOYHOMY ¢naHry CapblueBckoii
3aMafiHOro W LHPOTHOro MNpocTHpaHuii. HMx mpo- BYJIK&HO-TUTYTOHUYECKON CTPYKTYpbi. PaiioH me-
CTPaHCTBEHHOE pa3MelUeHUE MOTYHHEHO CTPOroH CTOPOXACHHS CJIOXKEH TEPPUTeHHOH TOJLUCH BEpX-
3akoHOMepHOCTH. [lpakTHuyeckd Bce H3BECTHbIE HETPHACOBLIX [MOPOHA, KOTOpbIE Ha 3HAYHUTEJIBHBIX
NpOSBJIEHUA cepe6pa NMpHYpOYEHbl K paspbiBaM y4acTKax MepeKpbITbl BEPXHEYETBEPTUYHBIMU JIEd-
onepeHUst KPyMHbIX PYAOKOHTPOJIUPYIOLIUX TEKTO- HHKOBBIMH W COBPEMEHHBIMH ACTIOBHAIBHBIMH H
HUYECKHMX UWBOB: CEBEPHOro — HCpCBaﬂbHOI‘O U aJUTIOBHANIbHBIMH  OTNOXKeHHAMH. OcafoyHas TOJI-
10%HOro — KanpmsHoro pasioMos. lia MpopBaHa M MeTaMop(Hu30BaHa IpaHUTOMIOAMH

MmaccuBa Tpyn (puc.1.18). B pa3spese ocapoyHoit

v + + +.+ + +
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Puc.1.18.  Teonoruue-
CKHH NJlaH MeCTopoxkae-
g KynonsHoe (mo
B.A. Kopcykosy W mp.
1989 r): 1 - ropckas
cucremMa.  ANEBPOJHUTHI
MENKO- ¥ KPYMHO3EPHH-
CTbl€, apruIuTH, 2 —
TpHacoBas CHCTEMa,
BEPXHUH OTaen, aneBpo-
JIUTBI MENKO- H KpPYIHO-
3€PHUCTBIE, APTHIIHTEI,
MEJIKO3EPHUCThIE MeCYa-
HUKH, 3 — TpHacoBas
CUCTEMa, CpeaHuit oT-
ZeN, aNeBPONHTBI MENKO-
1 KPYMHO3EPHUCTbIE, ap-
THIUTATDL,  METKO3EPHH-
CThle TeCYaHUkH; 4 —
nepsas ¢asa, rpaHuTHI,
TPaHOAHOPHTHI; S — BTO-
pas ¢asa, maitku rpaso-
avopur-nopgupos; 6 —
nepsas ¢asa, rpaHuThl,
FPAHOAMOPHTHI; 7 — KOH-
TaKTOBO-MeETaMOp(u30-
BaHHbIE mnopoasl; 8 —
Pa3peIBHBIE HapyuleHus;
9 — pynHsie 30Hs!




TOMIWM TpeobnafaloT aneBpoJIMThl M aprUUIMTHI,
OTMEYAIOTCA MpPOC/IOH MENKO3EPHHUCTBIX MECHaHH-
koB. B cocraBe nmopoa JOMHHHUPYIOT IJIaCTHYHBIE
MHHepaibl — CEPHULHT, XJIOPUT, OHOTHT, YTO B COBO-
KYMHOCTH C CYLIECTBEHHO IJIMHHMCTBIM THIOM Lie-
MeHTa OOYCIOBMIO MX BBICOKYIO IUTACTHYHOCTE.
CylUecTBEHHO TIMHUCTBIA COCTaB pa3spe3a U ero
BbICOKAs TIUIACTUYHOCTb HeONarompusaTHel AJis
(GOpMHPOBAHUA NPOTHKEHHBIX NPOHULIAEMBIX pY-
JOBMELIAIOLMUX CTPYKTYP M BBINOJIHAIOT B OCHOB-
HOM pOJIb 3KPAaHUPOBAHUS PYAHBIX pacTBOpPOB (Du-
nuMoHoB, CyneiiMaHOB, 1994).

Mecropoxnenue KynosnbHoe pa3melnaercs Ha
3amagHoM Kpblie EHeMIOHCKOM aHTHIIMHAMHM, co-
npsbkeHHoH Ha 3anane ¢ TapeiH-IOpsaxckoii rpaben-
CHHIJTHHANBIO. [IpoTshkeHHOCTh aHTHKIMHAMH 20—
25 kM, LIMpHUHA 15 KM, NpocTHpaHue ceBep-CeBepo-
3anagHoe. B cBoue ckinankyd oOHa)keHb! HHXXHeE- H
CpEJHEHOpUICKHE, a Ha KpbUIBAX — CpeaHe- H
BepXHeHOpuiickue oTinokenns. CyOWMpoTHbIe pas-
JIOMBI, MpOXOJsLIME NO A0AMHaM pyuseB Eiiemro,
Kanpusnsiii u IlepeBanbHelil, pazaenunu Eilemion-
CKYI0 aHTHKIMHAIb Ha KpYIHble GJIOKH, KOTOpbIE
cOpOLIEHBl OTHOCHTENBHO JpPYT ApPYra B CEBEPHOM
HalpaBleHMH. MHTEHCHBHO MposiBlIeHHas NpHpas-
JIOMHas CKIaA4aTOCTh HE KOHTPOJIMPYET pa3Melle-
HHe cepeOpsaHOro opyaeHeHHU.

PaspriBHBIE HapyLUeHHs Pa3IHYHOrO MaciuTaba
M BO3pacTa OCJOXHAIOT CKIaqyaThle CTPYKTYpBbI,
paccekas UX Ha OTAesbHbIE OJIOKH U KOHTPOJIMPYIOT
MOJIOXKEHHE MarMaTH4ecKHX obpa3oBaHHii.
HO.A.®umumonoB u A.M.CynetimanoB (1994) Bbl-
JeNMuId 4eTblpe 3Tana (GOpMHPOBAHUS CTPYKTYpBI
MeCTOPOXIECHHS:

paHHue cybmonrotHele cOpochl 3Tama Kajabae-
poobpazoBaHus;

KOJIbLieBbIE (yroBble) H paguaibHble pasioMbl
JTana BHeAPEHHA IPaHUTOU/IOB;

CHHXPOHHbBIE OPYACHEHHIO CYOIIMPOTHBIE CABU-
ru u B36poco-casuru (AuauHckui, TlepeBanbHbli,
KanpusHblit) ¥ onepsoliMe HX HapyLeHHs ceBepo-
BOCTOYHOTO ¥ CEBEPO-3araqHOrO MPOCTHPAHHIA;

NOCTPYAHbIE CABUTH, COPOCO-CABUTH, COPOCHI.

Jlokanuzauus pYAHBIX Tel MECTOPOXICHHS
KynonvHoe cBsizaHa ¢ pasnomoM IlepeBanbHeiii.
Paznom mpociexuBaercs B CyOIIMPOTHOM Hampas-
JIeHHH, nepecekas BCIO TUIolaas BepxuerapeiHcko-
ro pyQHOro ys3jia Ha mpoTskeHuH Gonee 20 kM M
XapaKTepu3yeTcs Kak TOpH3OHTalbHBIMH, TaK H
BEPTHRAIIBHBIMM CMeElUeHHAMH. B cTpoenuu pasno-
Ma yCTaHOBJIEHa CHCTeMa 2—3 cOnvkeHHBIX cybna-
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paJuleNBHBIX TEKTOHHUYECKHMX LUBOB, NMPEHMYLLECT-
BEHHO cyOBepTUkanbHbIX. [10 HUM ycTaHaBIMBaeT-
Cs aMIUTMTY/a BEPTUKAIbHBIX CMELIEHHH B NepBble
COTHH METPOB U TOPH3OHTAIbHbIE MEPEMELICHHS B
1-1,2 kM. Pa3pbIBHas cTpyKTypa pa3BuBajach M-
TenbHOe Bpems. BO3HMKHYB mepBOHAuanbHO Kak
ONMH U3 paJHAIbHBIX pa3/IOMOB, CBS3aHHBIX C
topmupoBanreM Capbpl4eBCKOr0 BYJIKaHO-MLTYyTOHA,
B PYAHBIH 3Tamn ero KHHeMaTHKa HOCHJIa CIBMIOBbIH
1 B30pOCO-CABUIOBBII XapaKkTep, a B OCTPYAHbIH —
cOpocoBblit. TIpakTHUECKH Ha BCEM MNpPOTSHKEHHU
30Ha pa3jioMa COMPOBOXKAAETCS ONEPSIOLIUMH CKO-
JIOBBIMM pa3pbiBaMH CEBEpPO-BOCTOYHOIO MNpOCTH-
pauus nof yrnamu 75—85°. OHM cONpoBOXAAIOTCS
MHHEPAIM30BAaHHBIMH 30HaMH APOOJIEHHS MOLLHO-
cThio 0T 1 1o 12 M ¢ MeTacoMaTHMYeCKUM OKBaplie-
BaHHeM, cyabduausaumel, aprumsanveid 1 yya-
CTKaMH MPO>KHIIKOBO-BKpAarieHHOTo cepebpsHoro
OpYIEHEHHSL.

IpeapynHsle ¥ BHYTpUpYAHble nedopMaLiu
OKa3zalH BJMAHHE Ha MOpP(}OJOrHIO M CTPOEHHE
pyansix Ten (®unumonos, Cyneiimano, 1994).
Hapsay ¢ npocThIMH XXMJIaMH BBIMOJIHEHUS H MH-
HepaJIM30BAHHBIMH 30HAMH ApOOJICHHs BCTPEUaroT-
Csl OKWJIBI IOJIOCYATOrO CTPOCHHUSI C COBMELIEHHEM
HECKOJIbKUX CTagui MHHEpain3alliH, 30HbI CeTya-
TOTO TIPOXKMJIKOBAHHWA, MHHEpalU30BaHHbIE 30HBI
MHOTOKpAaTHOro ApoOieHus, OpyAeHesble 30Hbl Me-
TacoMaTH4eckoi MpopaboTKH BMELIAIOLWIMX MOPO..
Ipu coyeTaHUM >KMIT BBHIMIOJIHEHHS U 30H Apobne-
HMS, SKWJT BBIMOJIHEHUS W 30H METacOMAaTHTOB MOp-
¢onorus v CTpoeHMe PyAHBIX TeN YCI0KHSAIOTCS.

B npenenax MectopoxaeHus ussecTHo 20 pya-
HBIX Tesl, Haubonee KpynmHoe M NEepCreKTUBHOE —
pyasoe teno Nel (puc.1.18). Ero mpoTskeHHOCTE
no npoctupanuio 1300 M 1 Gonee 250 M no nane-
HUIO. MOUIHOCTD Ha y4acTKax MEHSETCS B 3aBUCH-
MOCTH OT €ro MOpGOJOTMH: >KHJBHOTO BbINOJIHE-
Husa — 0,2-0,9 M, 30H apobnenus — 0,5-5 M, 30H
meracoMatiToB — 0,5-11 M. MuHepanbHbIi cocTaB
pya agoctatouHo npoctoi: kBapu (50-90%), man-
rancugeput (10-30%), ranenur (1-5%), cyasdo-
conu onosa M cepebpa (1-3%), yyacTkamu camo-
poaHoe 3o10T0. Pynnsle Tena Ne2, 3, 4, 7, 8 pacro-
naraloTcs KynucooOpasHo, cybnapannenbHO pya-
HoMmy Teity Nel.

O61uee mpocTupaHHe pyaHoro Tena Nel okoso
40°, npeobnafaloT y4yacTKH C MPOCTUPAHUAMH 25—
40° 1 40-50° u yrnamy nanenus 75-85°. Ilo nage-
HUIO pYAHOro Tena HaboJaroTcs M3rvbbl BIUIOTh
no obpatHoro moa yrnamu 80-85°. Mopdonorus



Puc.1.19. TI'eonornueckuii nna

pyZHol 30HBI 1 MecTopoxae-

° uus Kymonshoe (no B.A. Kop-
o° cykoBy, 1989r.)
[e]
O
o,
9,41
1100,4
0,35
4,71

JKUJIKaMUd. MuHepanu3zo-
BaHHBIE 30HBI U XKHIIbI
COMpPOBOXIAKTCA  OKO-
JIOPYOHBIMH HW3MEHEHHUs-
MH BMELUIAIOUIMX MOpon,
LIMpHHA 30H M3MEHEH-
HBIX TOpOJ HM3MEHsEeTcs
ot 0,5 no 3 M. O.A.Du-
aumoHoB ¥ A.M.Cyneit-
MaHoB (1994) ormeuaroT
ropUpoBaHHbI Xapak-
Tep MOBEPXHOCTH PYAHO-
ro Tela C OTYECTIUBBIMH

Z, ﬁ/ aCUMMETPHYHBLIMH  BON-
: G+ 4+ + F -
Ly &9‘\, T HaMH, KOTOpbIE pacno
H SSECSEE 5,04 [paverpsisos.  JIOKEHBI B TUIOCKOCTH

\1,66°.3,59 0,18 MouHocTs, M 1.66 PYLHOro Tejla co CKJIo-
576,86 438,8 Ag, /T 576.8 _QN°
506 0,03 ST, 0.05 HeH”WeM okosio 70-80°.
0,97 0,49 Pb. % 0.97 Ulnpuxa sBonx ot 170 oo

270 M. [lnuHa KOPOTKHX
Eiok CpeaHHE CO10poKa Hu 3anachl pyibl, rpaHeﬁ 50-60 M, JIUH-
Ag, r/t I Sn. % | Pb. % TLIC. T. Hbrx 11-120 u 180200 m.
1 513.61 0.141 0,574 625,820 n

2 5176 0,083 0472 785,318 POCTHpaHHE  KOPOTKHMX
3 3977 0172 0,701 244,755 rpaned 40-50°, IMHHBIX

4 5176 0,083 0472 355,082 —25-40°
Ta6nuua 1.5 B mnockocTH pyaHoOro Tena opyAeHEHHE pac-
npe H BHOM U a1 B

XapakTepHCcTHKA PYAHBIX CT0160B PEAENICHO HEPAaBHOMEPHO M KOHLCHTPHPYETC

mecTopoxaenns Kynansnoe OTYET/IMBO BBIPAXKEHHBIX KPYTOMAAaloIIMUX cTonbax

Pymneii | Wprra, | TryGnria, - / (puc.1.19, Tabn.1.5). Pynnsie cronbbl cybnapan-

cron6 M M OZepxKaHus Ag, r/T JNIEJIbHBI U NPUYPOYEHBI K ANHHHBIM I'PaHAM rodpu-
1 100-120 380  1900-2350, Buu3y — 432 pPOBaHHOM NOBEPXHOCTH pyZAoBMelLaoLEeR nooc-
2 100120  210-220 800-1520 TH. Ha 105KHO# NNMMHHOM rpaHH, OCIOXHEHHON Mno-
3 50-70 140 490-1770 nepeyHbIMH u3rubaMu, BBIAENEHO J[ABa pPYAHbIX
4 70-80  300-320 560-2710 cronba. 3akOHOMEpPHOE MOJIOKEHHUE PYIAHBIX CTOJI-

PyAHOro Tena mno NpoCTMPaHHIO MEHAETCS OT
MHHEPAIM30BaHHBIX 30H JOpOGJIEHHS OO >KKJI Bbl-
TIONHEHUA U OpYyJEeHENBIX JTHH3OBUIHBIX pa3ayBoB,
30H METacOMaTHTOB C CEKYyIUHMH PYAHBIMH [IpO-

GOB yKa3blBaeT Ha CBA3b UX C Mopdosoruei py-
JIOBMeILAIOero paspbiBa ¥ (GOpPMHUPOBAHHEM B
npouecce NMPUOTKPbIBAHUS IPaHEN MpPU MOBTOPHBIX
JIEBOCTOPOHHHX CHBUTOBBIX MOABMXKax (Puaumo-
HOB, CyneiiMaHoB, 1994).
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KyTuHckoe

MecropoxaeHue pachonoXkeHo B OMKbIpYaH-
CKOM PYAHOM MOJIE, KOTOpOe MPHYPOUEHO K MECTY
cowleHeHUs DMKBIPUAHCKOH CHHKIMH&IM U Kpae-
BOH 4yacTH BHHTO-XanbIMHCKOH BYJIKAHO-TEKTOHH-
YecKOM JernpeccHH W KOHTpoJaupyercs 3oHoH Ky-
THHCKOTO pasjioma. PalioH cnoxkeH MopoaaMu AByX
CTPYKTYPHBIX SIPYCOB: HHXXHHUH — HHTE€HCHUBHO JHC-
JIOUMPOBAHHBIMH  TEPPUTE€HHBIMH  OTJIOKEHHAMHU
BEPXHENMEPMCKOr0 — HMXKHETPHACOBOTO BO3pAcTa;
BEPXHHUH — MEJIOBBIMH BYJIKAHHTaMH, 3aJleratoLH-
MM Ha MOACTHJIAIOLIEH OCafoyHOM ToJe C yrjo-
BBIM HECOTJIACHEM.

B pasmewmieHMH OpyNeHEHHMs BedyLIyl pOJb
urpaeT paspblBHas TEKTOHHMKa. Bce pyaHble Tena
JIOKANIM30BaHbl B 30HAX pa3pbIBHBIX HapYyLUECHWH,
cpemu KOTOpBIX Beayiias posb MPHHAIEXKHUT CyO-
AoNroTHLIM cOpocaM, ceBepo-3anagHbIM cbpocam U
cOpoco-caBUraM, CeBEpO-BOCTOUHBIM CIBHraM H
B30pOCO-cABMraM W CyOLUMPOTHBIM TpELIMHAM,
casuram u B36poco-caBuram. Pynosmelnarommmu
CITy>kaT B OCHOBHOM pa3pblBbl JONTFOTHOTO M [Ha-
rOHAJILHOTO HanpaBJIeHWH, W3 HUX Belyullas DPOJIb
orBoautcs KyTHHCkOoMy pasnoMy ceBepo-3anaj-
Horo mpoctupanus (puc.1.20). Ha BceM mpotsxe-

HUH Pa3jioM COMpPOBOXIAETCA THIPOTEpManbHOM
JIeSTeNIbHOCTBIO, B €ro KOHTYpe pacrnoJjiaraercs
Haubonee kpynHoe pyzaHoe Tesno Ned. Hapsany c Me-
CTOpOXAEHUAMH moaobHoro tvna (Bepxnemenke-
yeHckoe M XacTelpckoe) MecropoxkieHue KyTun-
CKOE OTHOCHTCS K rpynie BHYTPEHHHUX YacTei 30H
PErHOHaIBHBIX Pa3/IOMOB H NpPH BBICOKOM Ka4yecTBE
pya XapakTepusyeTcs HEGOJIBIIMMU MPOrHO3HBIMU
pecypcamu cepebpa.

ITo matepuanam A.C.YepHo6poskuna (1990 r.),
Mopdonoruyeckd pa3pblBHblE HapyWieHHs Ipea-
CTaBAsIOT COGOM MUHepanM30BaHHble 30HBI ApO6-
JIEHUs, pexe CMATHS, KOTOpbIE MPOC/IEKUBAIOTCA OT
HECKOJIBKMX cOTeH MeTpoB po 10-15 kM. BuyTpu
3THX 30H MNPOTSXKEHHOCTh OOraThlX MHHEPANH30-
BAHHBIX YYaCTKOB [JOCTHIaeT HECKOJBKHX COTEH
MeTpoB, pexe 1 kM. bonbliag 4acTh pyaHbIX Ten
pacnonaraetcs B nopojax 3¢dy3nsHo-cy6ByikaHu-
4ecKoro KoMruiekca v nvwsb tena Ne 1-4 — B Teppu-
reHHbIX, HO MMEHHO C HHUMM CBS3aHa OCHOBHas
yacTb pecypcoB cepebpa MecTopoxaeHus. OcHOB-
HOM MOpQONOrvYecKuil THI PYIHBIX TEN — CJIOXK-
HbIE SKHJTbl © MHHEPAJIM30BaHHble 30Hbl APOOIEHH,
npotsxkeHHocTh0 OT 50-100 go 1000 M, cpenne#
molHocThio 1-2 M go 10-20 m. Pyaubie Tena
MMEIOT YETKOBHUAHOE CTpoeHHe: Gorarble MacCHB-

- Hble, OpekuueBble W T10JIOCHAThlE PYAbl, Kak

K 7gs?.  TIPAaBUIIO, CIIATaloT OTAC/bHBIC JKHIbL W JIMH3bI
N5 N

102 N1 mporsbkeHHocThio oT 40 go 200 M ¥ mMowHo-
L/}\(}\;gs:’/ cThiO 1—3 M, KOTOpble BBIKJIMHMBAIOTCS MO MpPO-
SAPANd 2
B
iavd
:\_/V\)VV\,/; 3
S.Tst
P . Puc.1.20. Teonornyeckas cxema HikHeKyTHHCKOTO y4a-
IWj'mZ ‘5 crka  (MectopoxaeHHe  Kyra) (no  marepuanam
ﬁ A.C.YepHoGpoBkuHa u ap., 1990 r.): 1 — mocrayanckas
CPoim, 6 CBWTa, BTOpas Nauka, NECTPOLBETHbIE KPUCTANIOKIACTH-

4eckue Ty(bl, BUTPOKIACTUHCCKAE WTHUMOPUTBI PHONH-
TOB; 2 — MIOCTAayaHCKas CBUTA, NepBas Mauka, PUOMTLI,
PHOJAUMTBL, 3 — aBIMHCKAs CBHTA, aHAE3WMTHI, AHAE3UTO-

JAUMTBL; 4 — CETOPHLIMCKAs CBWTA, PAa3HO3EPHHUCTLIC MeC-
P.mn g  UAHHKHM C MPOCTOSAMH IPABEIUTOB, KOHIJIOMEDATOB, anes-
_ PONUTOB; 5 — MMTayaHCkas CBHTA, BEPXHAA IOACBHTA,
MK, 9 aNeBpOUTHl C MIACTaMH NMECYaHHKOB; 6 — HMTayaHCcKas
. CBUTA, HIXKHSS MOACBHTA, MECYaHUKHU C NIPOCAOAMY aJIeB-
+ 4 POJIMTOB, JIMH3aMH KOHr10MeparoB; 7 — yaMOuHCKas CBY-
LK*?JO Ta, rpyfoe mnepecnauBaHME MECYAHHUKOB, MECYAHHUCTBIX
L aNeBpoUTOB, ANEBPOIMTOB, NPeobNafalOT MECUAHHMKH,
[;/‘11 8 — ueHKeyeHCKas CBHTA, PHUTMHUYHOE MepeEC/anBaHue
S a/ICBPO/NTOB, NECYAHUCTBIX ANEBPOJMTOB, MECHAHUKOB,
/ ; TPOCOH ¥ FOPH30HTHI “psbuKKoB”; 9 — puogauntsi, 10 —
12

rpanut — nopupsl; 11 — MUHepanu3oBaHHas 30Ha Apob-
neHus ¥ cMaThs KyTuHckoro pasnoma; 12 — pyaHble Tena



CTHpaHHIO, CMeHAACh OenHpIMH pynamu. Conepixa-
HHS TJIaBHBIX 3JIEMEHTOB, OINpPElesAIOlHX Mpo-
MBILJIEHHYIO LEHHOCTb DYyIbl, ciemywoowue: Pb —
6,66—13,19%; Zn — 2,68-6,97%; Ag — 118,8-207,8
r/r; Sn - 0,2-1%; Cd - 0,011-0,037%; In -
0,00021-0,056%; Sb — 0,07-0,12%. MuHepanbHblif
cocTaB pYA BKJIIOYAeT: IylaBHble (canepur, raie-
HWT, MUPPOTHH, KBapLl), BTOPOCTENEHHbIE (XJIOPHT,
kapOOHAT, MapKa3WT, NHPHT, apCeHONHPHT, rema-
THT) M peakue (MMpapruput, 6iexnas pyna, ceped-
PO CaMOPOZHOE, 30JI0TO CaMOPOJHOE, BONb(pPaMHUT,
THJIMT, IIOOPUT) MUHEpPAJTBL.

Brntoyaer Haubonee KpynHble pyAHblE Tena
(Nel, 3 n 4) KyTMHCKOTO MECTOPOKAEHHS, KOTOphIe
pacrojioxeHbl B mpeaenax MoluHod (230-250 M)
Maykd TEeCYaHHKOB B OCHOBAaHMH HWMTAa4yaHCKOMH
cButhl. PyaHoe Teno Ned4 npencrapieHo MUHEpaIH-
30BaHHOM 30HOH C METacOMaTH4YeCKHUM TaJieHUT-
cthanepuToBEIM  OpyNeHEHHMEM W cdanepur-
rajeHMToBbIMH xunaMu. [IpocTupaHue 30HbI H0JI-
roTHOe, MajeHWe Ha BOCTOK MoA yrjiamu 65-75°,
MouHocTs pyaHoro Tena ot 0,1 no 16,9 M, B cpen-
HeM 2-6 M. XapaKTepHO YETKOBHUAHOE JIMH3OBHA-
HOE CTpPOEHUE TeJla MO MNpocTHpaHHui. Pynwl mpo-
)KWUJIKOBO-BKpAIUIEHHbIE, OpeKuMeBUIHbIE, MACCHUB-
HblE, FAICHUT-CaNePUTOBBIE M CYLIECTBEHHO Ta-
JIEHUTOBBIE.

Haubonee Goraroii sBnsercs ceBepHas 4acThb
pyaHoro tena anuHol 200 M. 3gech MHHeEpaM30-
BaHHasd 30Ha C  BKPAlUICHHBIM  TaJIeHUT-
chaNepuTOBBIM OpYACHEHHEM MMEET MOLIHOCTH
10-15 m. B ee koHTypax mpucyTCTBYIOT aBe cOMu-
keHHble xuibl (0,8 1 0,4 M) MACCHBHOTO H IOJIOC-
4aToro JWHaAMOMETaMOp(HU30BAHHOTO raJIeHHTa,
cnararouue JMH3y 60raTbiX MacCHBHBIX YA, MpO-
TA)KEHHOCTb KOTOPBIX MO NaHHBIM 3JIEKTpOpa3Ben-
ki — 70 M. CopepxxaHuss cepebpa B JIMH3e
konebnotes ot 92,6 no 1584 r/r, B cpemmem
1278,86 r/r wa wMomHocTs 4 M. Cpeanue
COAEpXAaHUS ApPYruX 3jeMeHTOB. Pb-21,4%; Zn-—
11,02%; Bi-0,02%; Sb-0,09%; In-0,011%; Cd-
0,025%; Au-0,31 r/1. Ha riyGoKHX rOPH3OHTax B
pyanomM Tene  Ned  mosABAAIOTCA  MHUPPOTHH-
chaniepuT-raneHUTOBbIE PY/IbI C XATHKOMHPUTOM. C
TOSIBJIECHHEM MUPPOTHHA MPOUCXOJHUT MOCTENEHHOE
CHIXKEHHE CcepeOpOHOCHOCTH pyd, a r1yGuHa
nonsecku 6oraThix pyn cocrasnser 195 M.

CHu3y BBEpX BBIIENAIOTCH TPH (aLHATIbHBIE
SOHBI pa3HO# ry6uHHOCTH pymoobpa3oBaHus, He-
CYWHUE pa3nn4Hble MHHepabHble [apareHe3HCh
(Heprobposkun, 1990 r.):

IMuppoTHHOBas 30Ha C KAacCCHUTEPUTOM, BOJIbG-
pPaMHMTOM, MapMaTHTOM H apCEHONHPUTOM Haubo-
nee OMM3KO pacnoiokeHa K MarMaTHYeCKOMY O4a-
ry. OHa 3aHuMaeT GONBLIYIO YacTb PYJHOTO [0S
(yyactok LleHTpanbHblf ) n XapakrepusyeTcs ce-
pe6ponocHocteio pya B 81,81 r/r. BepTukanbHas
MOLIHOCTB 3TOH 30HBI 0k0J10 500 M.

[anenur-canepuroBas 30Ha 3aHUMaeET ceBepo-
3anafHylo (y4actox HipkHeKyTHMHCkMH ) W 1Oro-
3anagHyro (ydactok JlanbHMH' ) yacTd pyAaHoro
nond. OHa BKJIFOUAET OCHOBHbIE PyOHbIE Tejaa Me-
CTOPOXIEHHA M XapakTepusyercs cepebpoHOCHO-
cThio pyAa B 130,22-432.79 r/t. TunomopdHble MU-
Hepasbl: rajeHur, chanepur, Ag-Gnexnas pyna.
BepTukanbHas MOIWHOCTL 3TOMH 30HbI 300 M.

[anenuroBas ¢ MMpPaprypMTOM 30HAa OXBAaThbIBa-
€T He3HAYUTEJbHYIO CEBEPHYIO 4acTb PYAHOro MoJs
M XapaKTepHu3yeTcs COAEp)KaHHAMH cepebpa mo
4000 r/r. Ee BepTHkanbHas MowHOCTh okono 100
M, Ho DoiblIIast ee YacTh 3pOJAMPOBaHa.

3aknoueHue

W37105)KeHHBII MaTeprasl No3BosiseT 0603HaAYUTh
ciepyromue Haubonee 3HauuMble ¢akTopel ¢op-
MUpOBaHHHU GoraTbix cepeOpsHbIX pya:

1. TMonoxeHue pyaHBIX XM OTHOCHTENBHO
KPOBJIA MHTPY3MH B pallOHax pa3BHUTHA TEPPUreH-
Hbix nopoa. Yem ganblue yaaneHbl OT HHTPY3HBa
cepeOpOHOCHBIE b, TeM Gonblue WX cepebpo-
HOCHOCTh W 0o0mmuii pecypc cepebpa. 3ayacTyio B
pailioHax pa3BUTUA Ooratbix cepeOpsHBIX XKHII NMOJI-
HOCTBIO OTCYTCTBYIOT Kakue-THOO MarmaTHueckue
obpasoBanus. Kak mpaBuio, opyaeHeHHe TAroTeeT
K T1OpoJaM, HACBIWEHHBIM OpraHHYecKUM Be-
LECTBOM. :

2. AnpTepHaTHBHas pa3HOBHIHOCTbL IEPBOrO
dakTopa — nOKaNu3auus cepeOpOpyaHbIX KU B
BYJIKAHO-TUTYTOHHUYECKHX KOMIIIEKCaX MNP TOUTH
MOJIHOM OTCYTCTBMH OCaflouHbIX nopoa. Ompene-
nSWUM  GaKTOpOM  JIOKATW3ALMKH  OpYAeHEeHHs
3flech SABIAIOTCS BHYTPUPYAHBIE BTOPHUHbIE pa3pbl-
BBl (IPEUMYILECTBEHHO cOPOCHI), KOTOpble 00pa3y-
ercs B 30HaX PETHOHAIbHBIX CBHIOB.

3. ®opmupoBaHHE PYOHBIX Tesl B PYAOMOABO-
JALUX CTPYKTYpax MPOUCXOIMT B YCIIOBHSAX PE3KO-
ro majJeHHus AaBleHHs W TeMIlepaTypbl pacTBOpOB.
I'maBHBIM CcITOCOOOM OT/IOKEHHS MHHEPATOB SBIIA-
€TCsl KPUCTAUIH3aLMsA B OTKPBITBIX MonocTaxX. Ponb
METacoOMaTHYeCKOTO 3aMELUEHHS BMELIAIOILHX MOo-
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pod B KOHUEHTPALMH OpYNEHEHHA MHHUMalbHa
(oTCyTCTBHE BKpArIEHHBIX pYA M cnaboe npossiie-
HHE OKOJIOXKM/IbHBIX H3MEHEHHH).

4. Hanuune 61aronpUATHBIX CTPYKTYPHBIX 06-
CTAaHOBOK /1 pa3rpy3KH pyAHBIX PaCTBOPOB B KOH-
Typax *XWJIBHOTO M'MAPOTepMaJILHOTO Kapkaca. Pyn-
Hble CcTONOBI MOIYT JIOKQJIM30BAaThCS B Mpenenax
Oonee KpyMHBIX THAPOTEPMANIBHBIX CHCTEM U ¢dop-
MHpPOBATb KyJHCOOOPa3HO pacnoiOKEHHBIE JIMH3BI.
CaMH NHH3BI MOTYT 3aKOHOMEPHO pacrojiaraTbes
KaK B IUIaHe, Tak M Mo BepTHKanu. Kak mpasuio,
Takde cucteMbl 06pa3yrorcs BOJIH3M KpYMHBIX pe-
TMOHAJILHBIX JOJITOXHBYLUMX Pa3liOMOB, aKTHBH3a-
LIMs KOTOPBIX I'€HEPHUPYET pa3pblBHbIE HApyLIEHHUS
pasnM4HON KHHEMAaTHKH. XapaKTepHO MHoroobpa-
3M€ pa3sHOOPMEHTHPOBAHHBIX CHCTEM pYAOBMe-
WAIOLIMX TpellrH, o6pa3ylolyX B3auMHbIe Nepe-
CEYEeHHS.

5. Tlectpoe uepenoBaHMe pYyOOBMEILAOLIMX
ocafouHbiX mopoJ. Bonbuioe BIHsHHE OKa3biBAET
HaTHuMe HEOONbLWIMX MO MOIIHOCTH YepenyroLuX-
Csl IUIaCTOB AJIEBPOJIMTOB M TECYaHUKOB. Paznuy-
Hble IUIaCTHYECKHE CBOWMCTBA 3THX MOPOA B YCINO-
BHSX BJIMAHHSA TEKTOHMYECKHUX 30H MPUBOAAT K 00-
pa3oBaHMIO GOMNBLIOrO KOJHYecTBa ApoGJIEHOro
marepuana, 4To siBiseTcs OnaronpusTHo# cpemoi
A1 PYAOOTIOKEHHS.
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6. OKpaHupyIOILas posib IJTIMHUCTBIX CJIaHLEB W
JaeK Hapsay C TOBBILIEHHOH TPELIMHOBATOCThIO
MECYAHUKOB, KOTOpPas MCIOJIb30Banack THAPOTEp-
MaMH. PacTBopsl mNpocauuBasuCh, B OCHOBHOM,
B0JIb KOHTAKTOB NMOPOJ C Pa3s/IMuHbIMU MeXaHHue-
CKMMH cBoHcTBaMH. B mnecuaHukax o6pa3oBbiBa-
JIMChb aCMMMETPHYHbIE OPYIEHENble YYacTKU ¢ Mo-
CTEMEHHBIMBl MEpPEXONaMH OT MACCHBHBIX Yepes
Opex4neBble 10 NPOXKWIKOBBIX 30H. J[aiku U 30HBI
paccraHLeBaHUS MOYTH He HECYT OpYyIEHEHHs, KO-
TOpOE TEM He MeHee TATOTeeT K KOHTaKTaM MX C
necyaHHUKaMH.

7. TlpocTpaHCTBEHHOE COBMELLEHHE PasHOBpE-
MEHHBIX MUHEPAIbHbIX acCOLMALUMHA B NOITOXKHBY-
LIMX PYIOHOCHBIX CTPYKTypax, ocobeHHo B obnac-
TAX COMpPSKEHHA MOA OCTPHIMH YIJIaMH pYAOBMe-
IAIOIINX CTPYKTYp W obnacteli BonHOOGpa3HbIX
M3ruboB IUIOCKOCTEH pPYAOHOCHBIX pa3pbiBoB. Ha-
JIMYME MHOTOYHMCIIEHHBIX JIOKAIbHBIX TEKTOHHYe-
CKHX MOJBWXKEK NpPH OTINOKEHHH Py M BCJIEACTBHE
3TOr0 BHYTPHUpPYAHOE OGpeKuUMpOBaHME, MHOIOKparT-
Hasi CMEHa OJHOTHMITHBIX MHHEpaIbHBIX NapareHe-
3ucoB. PynHble rHe3na HeOosbLIMX pasMepoB TATO-
TEIOT K JIOKAIbHBIM H3rubaM pymoOBMELIAIOMUX
CTPYKTYp W y4yacTKaM COMNPSDKEHHS PYIHBIX Tes C
AOPYAHBIMM MonepeuHbIMH Hapywenuamu (Kow-
CT&HTHHOB U Op., 1995).



MECTOPOXOEHUA 30JIOTA

3onoToe OpyAeHEHHE Ha TepPUTOPHH BepxosH-
CKOM CKJIaMaTO CHCTEMBI NPEACTaBIIEHO MOHOME-
TaIbHBIMH M KOMIUIEKCHBIMH MECTOPOXICHHAMH,
3anachl KOTOPBIX CBS3aHBI C PYIHBIMH TeJlaMH, J10-
KaJIH30BaHHBIMH TIPEUMYLIECTBEHHO B TEPPHreH-
HbIX Mopojax. Benyluee 3HauyeHHe UMEIOT MHHepa-
JAU30BaHHble 30HBI JApoOJeHHs ¢ MeracoMaTHye-
CKMMH  CcynbQUAHO-KBapLEBBIMH  MPOXHIKOBO-
BKparuieHHBIMU pynamu. Ilo macwrraby uM ycry-
NawT CeKyllHe U MmIacToobpasHbie y6oro- U mMaio-
cynsduaHble KBapuesble >xuibl. HeGonpiume 3ana-
Chbl 30J10Ta pa3BeAaHbl B ITOKBEPKAX U KBAPLEBBIX
XHax, CEeKyLUMX MAacCHBbl W AalKH Marmartuue-
CKHX MOpOJI.

B cooTtBercTBUM ¢ HOBeHIIMMH pa3paboTkamu
¢opmaumonHoro ananusa (Msencen u ap., 1975,
Dupcos, 1985; I'opaues, 1998; Gusev et al., 2000)
B 30JI0OTOHOCHBIX y3/1ax BepxosHckoi ckiagyaToi
CHUCTEMBI B TECHOM COOOLIECTBE BbIABICHBI MECTO-
poXxaeHus ManocynbGUAHOH 30JI0TO-KBapLEBOH,
30/10TO-aHTUMOHHUTOBOH, 30J10TO-cepeOpsiHOH, 30-
JIOTO-peIKOMETAINILHOM, 30/710TO-CKapHOBOH, 30J10-
TO-NOJIMMETANIMYECKOH 1 ApYrHX GopMaLHid.

Ilpy nokanbHOM MporHo3WpoBaHMH HauGolnee
PalMOHANBHBIM ABJsETCS NMPHUMEHEHUE KIacCHpH-
Kalui, OCHOBaHHBIX Ha NpPUHUMNAX BblAEJIEHHS
T€0MOro-NpOMBILIIEHHBIX THIOB MECTOPOXKIEHUH.
YnpoueHHbIi BapuaHT nogoGHOM K1accUHKaLHU
MecTopoxaenuit BepxosHckoit criagyaToli cucre-
MBI NIPEACTABJIEH HUXKE;

1. Harankusckuii THRN — MuHepanu30BaHHbIE
30HBI fIpobiieHus B TeppureHHelx mnopogax (He-
*NanuHckoe, banpanckoe, 3omortoii Por, Tapbin-
ckoe, OHKy4axckoe, DMHCCKOE, Kuenr-FOpsaxckoe,
Kapkoe, Xmypoe, Cameip, Cyoppaxckoe, Baigax-
ckoe, Kbitaxckoe).

2. CyXONOKCKHii THI — IITOKBEPKU BROMb CHC-
TEMbI MHUHEPAI30BaHHBIX 30H APOGIEHHS B TeppH-
FeHHBIX mopopax (Kioutocckoe, Tac-FOpaxckoe,

basosckoe, Tyopa-Tac, IlpaBo-Bypryarckoe, My-
Hyna, HoBoe Mykckoe).

3. UryMeHOBCKHI THN — CEKyLUME >KHIIbl B MH-
HepaIN30BaHHbBIX 30HaX APOOJIEHHS B TEPPUreHHBIX
noponax (HexnanuHckoe, CeHrauyaHckoe, Capbl-
naxckoe, banpaHckoe, ba3soBckoe, ManraHckoe,
Jlero-Bypryarckoe, Baiinaxckoe, Yynnoe, Couyp-
ckoe, Omykckoe, JIArpux).

4. KUpOBCKMH THM — CEKYyLUHE XHJIbI B Marma-
THUYECKHMX W KOHTaKTOBO-METaMOpP(H30BAaHHBIX MO-
ponax (Xanraraii-Xas, Dprensx, 3aps, Conypckoe,
Crpena, BepxHexktoutocckoe, Tupextaxckoe.

5. bepe3zoBckuit THII — MMHEPAIU30BAHHbIE 30-
HEI ApoOneHus BAOMb AaeK U IUTOKBEPKH B AaHKax
(3onoroit Por, Ceipreiiinax, IMunsckoe, baiinaxckoe,
Cyopunaxckoe).

6. IToppupoBbIi THN — LUTOKBEPKH B HAAUHTPY-
3UBHBIX 30HAaX M MacCHBaX MarMaTH4eCKWX IMOPO.
(Sxytckoe, [lesyHbuHckoe, Xatbicckoe, batbip-
YAHCKOE).

7. ATBUIKMHCKMH THIT — IUTOKBEPKOBBIE 3aJIEXKH
B cKapHaX (ArbUIKHHCKOe, [DKeTaHBHHCKOE).

8. Coeerckuii THIT — mIacTOOOpa3HbIE XKHUIIbI B
teppuredHbix mopomax (FOpckoe, Bynapckoe,
XKnanoe, Tananaxckoe, XaHranacckoe, IMHCCKOE,
Kroinnaxckoe, baitnaxckoe).

H3ydeHne cTpyKTYPHBIX YCJIOBHH MX JIOKaNU3a-
L{MH TIO3BOJIAET BHECTH ONpeAEsIeHHbIE KOPPEKTHBBI
B LIMPOKO paclpOCTPAaHEHHOE MHEHHE O TOM, YTO
KpynHble U CpeAHHe N0 pa3MepaM pa3pbiBHble Ha-
pyLIeHHs UMEIOT 3HaYeHHE JIMILIb PyAOTIOABOASLUNX
M pynopacnpeiensiomMx cTpykryp. Pynosme-
HIaroLas pojib NOJOOGHBIX AU3BIOHKTHBOB O4YEBHIHA
¥ NOMCK MMHEPATM30BaHHBIX WX YYaCTKOB SBJISETCA
BOKHEHLIMM HamnpaBJI€eHHMEM BCEX BHAOB reoJIOrO-
pa3BeNO4HBIX paboT, MOCKONbKY UMEHHO C 3TUMH
reoJIOrO-MPOMBIILIEHHBIMH  THIIAMH  OpYZAEHEHMA
CBSI3aHbl OCHOBHBIE 3aMacChl 30J10Ta.
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B npeaenax MHOTMX pyIQHbIX y3J10B H nonei yc-
TaHOBJIEHO COBMELIEHHE HECKOJIbKHX T[eoJIoro-
NPOMBILUIEHHBIX THIIOB OpyJAeHeHHs. B TakoM cny-
yae OLEHKa IUIOLAAN JO/DKHA OBbITE KOMIUIEKCHOM,
a MOMCKH M pa3Bellka OPUEHTUPOBaHbI HA HECKOJIb-
ko THnoB. HeobXoauMO OTMETHTB, YTO B CBA3U C
HEBBICOKMM cpeHHM (no 5-7 TI/T)-coneprkaHueM
30J10Ta B pyJax KpyNHOOObEMHBIX MECTOPOXKAEHHIA
C MEJIKUM U JMCIEPCHBIM XapaKTEPOM CaMOpPOHO-
ro 30J10Ta, BLICOKOH 307I0TOHOCHOCTBIO CYbGOHIOB
TUIOTEHHBIE PYIbl OOBIYHO HE COMpPOBOXIAKOTCA
POCCHINIHBIMH MECTOPOXKIEHUAMH MM HWHTEHCHB-
HBIMH LWJIMXOBBIMU OpeonaMH. Pa3BuTue pocceineit
OTMEYaeTcs, Kak MpaBH/IO, HA TEX MECTOPOXIEHH-
X, B Mpe/IeNiaX KOTOPBIX Pynbl NpeTepresiy UHTEH-
CHBHBIE THIIEPrE€HHbIE H3MEHEHHUs, COMPOBOXKAAB-
lMe npouecchl  KopooOpa3oBaHus  MaJleoreH-
HEOreHOBOI'0 BO3pacTa.

BappaH

Kopennbie nposiBnenus 3osora bampaHckoro
NoJis M3YYEHBI C LENBIO BBIABIEHUS 3aKOHOMEPHO-
CTeH JIOKaNU3aLKHY pyOHbBIX Tel U CTOJA6O0B B CKIIa-
YaThIX M Pa3pbIBHBIX CTPYKTYPaX, FOPHU30HTaIbHON
M BEPTUKAJbHOH 30HATBHOCTH OpYAEHEHHs, napa-
METPOB MpPOrHO3HBIX pecypcoB. Hcnonb3oBaHbl
CTPYKTYPHbIE, MHHEPAIOrHYECKHEe W TeoXuMHye-
ckue Metofbl. [1aBHOM pymoBMelnarolled CTpyk-
TYpO#i ABJIIETCA NPOTAXKEHHBIH (OKOMO 6 KM) OTpe-
30Kk nosoro# (25-30°) pernoHansHOM 30HBI APOG-
nenus (bappaH-Orensaxckuil HafBHT) Ha ydacTke
COMNpPSHKEHHS C KPYMHBbIM KPYTOMAJAIOLIMM pas3Jio-
moM (pa3nom bBanxaH), KoTopwiii sBNsgeTCS pyno-
KOHTPOJIMPYIOLIMM M, YaCTH4YHO, pPYyXOBMELLAO-
wmM. [TpakTH4eckoe 3Ha4YeHHE UMEIOT TPH reoso-
rO-NPOMBILIEHHBIX THIA PYOHbIX TeJ: MUHEpaIH-
30BAHHBIE  30HBI  JPOOJNEHHs  C  OKWIbHO-
NPOXWIKOBBIM U IPOXKHIJIKOBO-BKPAIIEHHbIM
Cy1bQUAHO-KBAapLIEBbIM OpYJACHEHHEM, CeKyllHe H
cybnnactoBele KBaplLieBble XHIbI. PynHsle cronbul
B MHHEDAJIH30BaHHOW 30HE NpOOJIEHUs MECTOPOXK-
Nenus baapaH KOHTPOJIMPYIOTCS CTPYKTYPHBIMH
HEOJHOPOAHOCTAMH TEKTOHHYECKOro mBa (H3Me-
HEHHEM MOIUHOCTH M YCJIOBHH €ro 3ajeraHus, ys-
JIaMH COTIPSXKEHHS OCJIOKHSIOLIMX CUCTEM TPELIHH,
MHTEHCHBHOCTBIO M YCIOBHAMHM 3aJI€raHUs KJIHUBAXKA
B TEKTOHHTaX, XapaKTepoM M MacwrabamMu CHH-
PYAHBIX OMclOKauuit M ap.). PynHsie ctonbbl xa-
PaKTepU3ylOTCd COBMELLEHHEM MHHEpabHBIX ac-
COUMalMA Tpex CTaguH M BBIABIAIOTCS [IPU MHHe-

40

paJIorH4ecKoM KapTUpoBaHHH no 10-15 Tuno-
MopdHBIM mpu3HakaM. PaspaGoraHHas cHcTema
KPHTEPHEB TMPOTHO3MPOBAHHS MOPGOIOrHUECKHX
PYAHBIX CTONGOB MO3BOJIMNA OCYLIECTBUTH pacyeT
NPOTHO3HBIX PECYPCOB MO Kareropusm Py, P, u P;.

Feonoruyeckue n reomopconoruyeckume
0COBEHHOCTN 30NTOTOHOCHOCTH
BaapaHCcKOro pyaAHo-poccbInHOro ysna

PaccmaTpuBaemas Tepputopus cnoxkena ofpa-
30BaHUAMH JBYX KOMIUIEKCOB:

1) NMTHOHUMPOBAHHBIMH OCaJOYHBIMH TEPPHU-
FeHHbIMHM OTJIOXKEHHSMH BEPXHEro TpHaca, OTHO-
CHMBIMH K BEPXOSHCKOMY KOMIUIEKCY;

2) PpBIXJIBIMA aUIIOBMAIbHBIMM OCaJKaMH M
NpOAYKTaMH KOpPbl BBIBETPHUBAHHS, NpPUHAJIEKA-
IIMMH K KaHHO30HCKOMY KOMIUIEKCY, KOTOpble pa3-
BMBAIOTCS MMPU THMEPreHHOM pa3pylUeHHH MOPOR
NepBOro KoMIjeKca U nnameo6pa3Ho no Beei mo-
BEPXHOCTH MEPEKPBIBAIOT HX.

[Topoasl BEpXOSHCKOrO KOMIUIEKCa MpeacTaB-
JIEHBI aN€BPOJHMTAMH, MECYAHWKaMH, apru/UIMTaMd
H, pelko, koHrioMepataMu. CocTas nopoa cyuie-
CTBEHHO M3MEHAETCA M MEX Iy HHUMH H3BECTHBI ne-
pexoanble pa3sHocTH. O6GOMOYHas wacTh MOpoOA
0BBIYHO MOJMMMKTOBAs HIIM MOJIEBOLUNAT-KBapLe-
Basl; OJIMTOMHMKTOBbIE PA3HOBMAHOCTH BCTPEYAIOTCS
penko. I'TMHUCTas YacTb B LEMEHTE MECYaHUKOB M
aJIeBPOJIMTOB, a TaKKe B OCHOBHOW 4aCTH apru/u-
TOB, 110 JaHHBIM TEPMHUYECKOIO aHajiM3a, CIOXKeHa
TUAPOCTIOAMCTEIMM  MMHepanaMd ¢ HefobLIoi
NPHUMECBIO XJIOPHTA M, BO3MOXKHO, kaonuHuTa. Tu-
NHYHONH 0COGEHHOCTBIO MOPO. ABSAETCS MOBbILIEH-
Has KapOOHATHOCTb (MHOIA OTMEYaIoTCsl Mepreu-
CThie aJIEBPOJIUTHI) M Bbicokoe (o 3—4%) comep-
)KaHWe YTJIMCTOro opraHMveckoro marepuana. ITo
paspe3y TOILIM COOTHOUIEHHE TJIaBHBIX THIMOB MO-
POA CYLUECTBEHHO M3MEHAETCS, YTO IT03BOJIMIIO
M.P.AxbsieBy M Ap. pacuJeHWTb TOJILY Ha NATh
JIUTOJIOrO-CTpaTHrpaHUECKUX noapasacaeH1H
(HMKHe- M BepXHEKapHHMHCKHe, a TaxKe HHXKHe-,
cpenHe- ¥ BepxHeHopuickue). TTopoasl ncnbiTany
CHJIbHBIM MCIIOKALMOHHBIH W yMEpEeHHBIH TeMIe-
paTypHbIi perMoHaabHbIH MeTamopdusm dauuu
3€JIEHBIX C/TAHLEB.

Pynueie M pocchbinHble NPOABIEHHS 30J10Ta y3/1a
pasmeliaoTcs B NOJNAX PAclpoCTpaHEHHs MOpoA
pasHoro crpaTurpay4eckoro ypoBHs, YTO Mpen-
NoJIaraéT OTCYTCTBME CTpaTUrpaguueckoro KoH-
TpoJd opyneHeHus. JJOCTaTOYHO OTYETIMBO MPOAB-



7IeH JUTOJOTHYECKHI KOHTpPOJb, YTO OTpaXkaeTcs
rnaBHbIM 00pa3oM B CTPYKTYpHO-Mopgosoruye-
CKOM THMe pYAHBIX Ted. B miacrax mecyaHHKOB W
CYLLECTBEHHO MECYaHUKOBBIX TNOPH30HTax Haubo-
flee TMITHYHBI CEKYILME M COIJIacHble KBapLEBbIE H
xapGOHAT-KBAPLEBBIE XKUIIb[; B alIEBPONIMTAX U ap-
FMJUIMTaX OpYIEHEHHE TpeACcTaBlIeHO OOBIYHO MU-
HEepAIM30BAHHBIMH 30HaMU ApobiieHus. Jlutonoru-
yecKHil KOHTpPOJb OpYAEHEHHs OIpejensercs, B
OCHOBHOM, HE TMEPBHUYHBIMH JIUTOJOrMYECKHMH Ma-
paMeTpaMi NOpPOJ, @ BTOPUYHO MPHOGPETEHHBIMU
dakTopamu (HapyuieHHe LUeIOCTHOCTH, NOBBILIEHHE
TPELIMHOBATOCTH W T.A.), TMPOSBIEHHE KOTOPBIX
0043aHO TEKTOHMYECKUM Mpoleccam. FIMEHHO 3THM
MOXET ObITb OOBACHEHO pPa3BUTHE PYAHBIX Tel B
3oHe HafBHroBoil Ha rpaHHLe FIIMHUCTOH “NOACTH-
nawtei” ¥ necuaHUCTOH “SKpaHHpYOMWEH” TonwL,
[MonoOHeIH XapakTep JHMTONOTMYECKHUX OCOOEHHO-
cTeil pazMelleHUs opyaeHeHHs OyAeT NposBIATbLCS
Ha MPOTSXKEHHOM (OKOJO 2,5 KM) OTpe3Ke 30HbI
Hansuroeoil — rinaBHOH pynoBMeLIArOLIEHd CTPYK-
TYpbl MECTOPOXKAEHHs. DTO JOKa3bIBaeTCsA Kak 00-
el reojIOTMYeCKOM CHTyalHel, Tak U pe3ysbTa-
TaMu pa3BelovHbIX paboT. B ceBepHO yacTH 30HB!
Hansurosoil siuTonorudeckas HEOAHOPOAHOCTb
Tonuy GydeT MMeTb MeHbllee BIMAHHE Ha M0Jo-
)KEHHE PYAHBIX TeJl, T.K. pyAOBMellamollee Hapy-
IIEHHE JIOKATH30BaHO NPEHMYLUECTBEHHO B ajieB-
POJIMTOBOH TOMLLE. ]

CosepuieHHO OYEBHIHO, YTO OTMEYEHHBIE BbI-
e 0COGEHHOCTH HaXOMAT OTPaXKEHHE W Ha JPYTHX
y4acTtkax ysna. Heo6xoquMo Taxoke OTMETHTB, 4TO
TOPH30HTBI HEOAHOPOIHOrO JIMTOJIOHYECKOro CO-
CTaBa, C MPUMEPHO PaBHOMEPHBIM YepeOBaHHEM B
pa3spese necu4aHMKOB M ajeBpPOJIMTOB, Oiaronpusr-
HBl 111 HOpMHMpPOBaHMs COrNIacHBIX M cyGcornac-
HBIX PYNOBMEILAIOWMUX 30H, B KOTOPBIX JIOKAJIU3Y-
10TCA TIacToo6pa3sHele M CeANOBHIHBIE 30/10TOHOC-
Hble KBapLEBble XXU/bL. DTOT CTPYKTYpHO-MOpdo-
JIOTHYECKUA THI PyAHBIX Te MOXET ObITh Pacrpo-
CTPaHEH B OTJIOXKEHMAX BHMCAYEro Kpbula 30HBI
Hansurosodt, a Take Ha nnomwamu apyrux
pynonpossieHuit ysna.

OuenriBas 3HaueHUE JUTONOIHYECKOrO KOHTPO-
714, CYUTaEM HEOOXOMMUMBIM MOJYEPKHYTh!

1. 3onotoe opynenenne Bagpauckoro ysna jo-
KaIM30BaHO  BO  (MIMINOMAHBIX  YrJIEPOAMCTO-
KapOOHATHO-TePPUreHHBIX OTIOKEHHUSX, YTO TH-
MAYHO 19 KPYMHBIX W YHHKANBHBIX MECTOPOXK/IE-

HHM THN2 MHHEpPaNM30OBAHHBIX 30H APOGIEHHA M
LUTOKBEPKOB,

2. Jluronoruyeckas HEOZHOPOAHOCTb pYHOB-
MELIAOWEH TOMIIM OKAa3blBaeT CYLIECTBEHHOE
BAMAHME Ha (OPMHPOBAHME TEKTOHMYECKHX 3Jie-
MEHTOB 30H pYAOBMELLAIOLINX AUCIOKALUHMHA.

3. KomnnekcHoe MHHEpanoro-reOXMMH4Yeckoe
M3y4YeHHE THAPOTEPMAIbHO-U3MEHEHHbIX U HE NOA-
BEP>KEHHBIX H3MEHEHHSM MOPOA CBHAETEIbCTBYET O
HAJIOXKEHHOM XapaKTepe 30JI0TOrO OpydeHeHMs,
KOTOpbIH He npenornpeneseH YCIoBHAMH JIHTOreHe-
3a, 3MMreHe3a W PErMOHAILHOro MeTamopdusMa
TNOpOA.

BagpaHckuii y3en pacriosioxkeH B CTPYKTypax
ONBrUHCKOro  CKJIAJ4aTo-I/IbIGOBOrO  MOOHATHA
BepxosHckoit cxnaguaroi cuctemsl. Ilo maHHbIM
M.P.AxpsieBa H Jp., OCaqO4HBIe NOPOAbI BEPXHEro
Tpyaca B MpeAenax ysja ClaraloT TPH KpyINHble
TeKTOHH4YecKUe CTpykTypbl: Tananaxckuih u Cene-
PHUKAHCKHH aHTHUKJIMHOPHH, KOTOpblE pa3aeNeHbl
JIMHEMHO-BBITAHYTBIM B CEBEPO-3aMaJiHOM Hanpae-
JaeHu Myrypaaxckum CcHHKIMHOpHeM (pHc.2.1).
[paHMUaMH 3THX CTPYKTYp y3na sBASIOTCH KpYyI-
Hbl€ PerHOHaIbHBIE pa3pbIBHblE HapyLIEHHS CeBe-
po-3anagHoOro M 3amnaja-ceBepo-3arnafHOro Hamnpae-
nenud. K nepBoit cucrteme ortHocatcs I[lpaBo-
O6nauenckas, Xonbonox-Kenrneiickas u Ilpaso-
HapexxarHckas 30Hbl pa3peIBOB; KO BTOpoi — ban-
paH-Orensaxckui B36pOCO-HaABHT, Cpente-
Orensxckuil U Kenrneli-Tanunckuit B36pocsl. Obe
CHUCTEMBl HWMEIOT TIJIaBEHCTBYIOIEE 3HAYEHHE W
KOHTPOJHMPYIOT OOJIBIIMHCTBO BBIABICHHBIX PYHO-
nposeneHui. Tak, HanpuMep, pyAOHOCHBIH OTPe30K
BangpaH-Orensxckoro B30poca-HagBura (MUHEpaIu-
30BaHHas 30Ha HaaBuroBas) orpaHuyeH Ha 3anaje
Xonbonox-Kenrneiickoif, a Ha BocTtoke — [IpaBo-
HanesxavHckoH 30HaMM  pa3peiBOB, KOTOpble Ha
y4yacTKax MepeceueHHs TOXXe BMELIAIOT 30JI0TOHOC-
Hble THPOTEPMAaIUThI.

Marmatuueckue oOpa3oBaHUs Ha YpOBHE CO-
BPEMEHHOTO 3PO3MOHHOro cpe3a opyneHeHus ban-
PaHCKOro y3na He ycTaHoBjeHbl. CylLlecTBOBaHHE
HEBCKPBITOTO MAacCHBa, CJIOKEHHOTO IOpPOAaMHU
CpelHero cocrasa, MNpejanosaraeTcs MO AaHHbIM
reopusndecknx pabotr JI.B.By3ukoBoi B toxHOH
YacTH y3na. AHaJIu3 MarHUTHOTO M TPaBHTALUOH-
HOTO MNoJjied MOoKa3bIBaeT, YTO MAacCHUB pa3MelLaeTcs
Ha riyOuHe OkolIo 3 KM M BBITAHYT B CEBEpO-
BOCTOYHOM HaNpaBlleHHH Ha 15 KM npu LMpHHE
okono 6 kM. I'TyOMHHBIA KOHTYp 3TOro Maccusa
OrpaHU4YMBAETCSA JIOKAIbHOM aHOManuel CHIIbl TH-
xKecTH. B 06sacTH 1Oro-BOCTOYHOrO 3aMbIKaHUA
MaccMBa M3BECTHO HECKOJIBKO IOJIOXKHTENbHbIX
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A Puc.2.1. TekToHHMYECKOE CTpOEHUE
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MAarHUTHBIX AHOMaNHUiH, KOTOPBIMH, MNO-BHIHMOMY,
(uKcHpyIOTCs Hermy6oKo 3alerarolMe OporoBHKO-
BaHHBIE NMOPOABI. DTH aHOMAIMH B IJIaHe JIOKAH-
30BaHbl B BUAE Y3KOH M MPOTSHKEHHOH nonocsl 3a-
Maji-ceBepo-3aMafiHOro MPOCTHPaHHs, T.€. COBMa-
JAlOT C HanpaBlieHHeM OJHOHM W3 rNIaBHBIX CHUCTEM
PeTHOHAIBHBIX AHW3BIOHKTUBHBIX HapylleHWH. Xa-
paKkTep pa3MelleHHs] PaBUTALIMOHHBIX H MAarHMT-
HBIX aHOMaJTHM, UX COOTHOLUEHHe Mexay coboi, a
TaKKE CO CKIaAYaTbIMH CTPYKTYPaMH CBHIETE/b-
CTBYIOT O TOM, YTO HEBCKPBITHIi MaccHB WMeEET
C/IOXHOE CTPOEHHE M AalUKChl €ro HEeBCKPBITBIX
ano¢us, BO3MOXHO, 3HAYHUTENbHO MPUONMKEHBI K
3eMHOI MOBEPXHOCTH.

AHaMH3 KOCMHMYECKHMX CHHMKOB M a3podoTo-
CHUMKOB, a TakoKe TOMorpa¢M4ecKUX OCHOB MO3BO-
JUN OUEHHUTh CHAEAYIOLUIME 3JEMEHTBl CTPYKTYDBI
penbeda: 1 — oBaNbHO-KONBLUEBbIE (LUEHTPAIBLHOTO
TUNa); 2 — JuHelHble (JIMHEaMEeHThl U Pa3jloMBl);
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3 — nangwadTHBIE 30HBI, 4 — TEKTOHUUECKYIO Tpe-
IIMHOBATOCTh; 5 — 30HbI YIJIOBOTO Hecornacus; 6 —
JIUTONIOTHYECKHE TOPU3OHTHI.

PacnonoxeHne M B3aHMOOTHOLIEHHE pETHO-
HalbHBIX JIHHEAMEHTOB W PErHOHAJIBHOH CTpPYKTY-
pEI LIEHTpaibHOTO THMa bajpaHckoro y3na AeMOH-
CTpUpYIOTCA Ha puc.2.2. AHallu3 TeoJoruyeckoro
CTPOEHHs Y371, BBIMOJIHEHHBIH C HCMOJb30BaHHEM
BCEX THITOB KapT, He MO3BOJIAET OJHO3HAYHO OOB-
SCHUTb TeO0JIOTMYeCKOEe COAEPIKAaHUE D3IEMEHTOB
BbISIBJICHHON perHOHaIbHOM KOIbLIEBOH CTPYKTYPEI.
BMecTe ¢ TeM YCTaHOBJIEHO, YTO LEHTpabHas
4acTb KOJIBLUEBOH CTPYKTYPhl TNPOCTPAHCTBEHHO
COBMAJaeT ¢ LEHTPATbHOH YacTblO €AMHCTBEHHOM
Ha TEPPUTOPHH TMONOKUTEIBHON aHOMAIHMEH CHIIbI
TSDKECTH, KOTOopas reopU3MKaMH HHTEpPIpETHpYeT-
CS KaK HEBCKPBITBIA HHTPY3UB. UeTblpe MOJIOKH-
Te/IbHble MarHUTHbIE aHOMAJIHH, BBISABJIEHHBIE reo-
¢H3MKaMH Ha CeBepO-BOCTOYHOM 3aMBIKAHHH Ipa-



Puc.2.2. Cxema peruo-

HaIbHBIX KONBLEBBIX
CTPYKTYp W JIMHEaMEHTOB
Banpauckoro y3sma: 1 -
KOJIbLIEBBIE CTPYKTYpbI
(opo- u ruapodopmsr); 2 —
JIMHEAMEHTHBIE  CTPYKTY-
pbl; 3 — KOpPEHHblE MPOsB-
NeHus 30510Ta; 4 — MecTo-
poxaeHue banpax.

KoHTypoM mnoka3aHsl rpa-
HULB! TUIOWAAH, B mpene-
nax KOTOpo#l BBISBIEHSI
JIOKaNbHbIE KONbLEBbIE

CTPYKTYphI (puc. 2.3)

BUTaLUMOHHOW aHOMaJiMM, B TUIaHE OKOHTYpPHBAIOT
“s10po” KONBLEBOH CTPYKTYPBI.

Takum obpazom, conmocTaBiieHHe CTPYKTYpPHO-
reoMophonoruyeckuX U reo(U3MYeCKHX OaHHbIX
NI03BOJIAET NPETIONOKHUTD:

1. “Snpo” perMoHaNBHOM KONBLEBOH CTPYKTY-
pel QuKcupyeT B penbede HauMeHee TITyGHHHOE
3a/IeraHHe MJIaBHOTO TeJla HHTPY3UBHOIO MacCHBa.

2. BHeluHHe 3/1€MeHTHI KOJNBUEBOM CTPYKTYPHI
CONpPSDKEHBI C KPaeBbIMH YaCTAMH HEBCKPBITOrO
MHTPY3MBa. MOXHO JOIMYCTHUTBh, YTO KPOBJS MUHTpY-
3MBa NOJIOrO MOTpYXAeTCs K 3amagy H ceBepy u 6o-
nee KpyTo (KosMbLEBbie 3EMEHThI “pasMbITH”) K
10Ty ¥ BOCTOKY.

3. [Jlea yuacTka C MOBBILIGHHBIM TPaIMEHTOM
CHIIBI TSKECTH (3amagHblii W BOCTOYHBIA (paHrH
Bagpanckoro mons) moryr paccmaTpuBathes Kak
KPYNHbLIE arMKCBl HHTPY3HH C MeHbLUeH ryGHHO#
OT MOBEPXHOCTH (110 CPABHEHHIO C INIABHBIM TEJIOM).

4. TlonoxurenbHele MardUTHBIE aHOMATUM 1O-
TyCTUMO CBA3aTh C CYyOLIMPOTHOM 30HOH cynbdH-
An3aliy, pa3sBUTOM Ha HE3HAYUTENbHOMU [IyOHHe.

AHAaJIM3 KOPEHHOM M POCCHITHOM 30I0TOHOCHO-
CTW Bagpanckoro ysna, BEIMONHEHHBIN Ha OCHOBE
PETHOHANLHBIX AemH(pPUPYyeMbIX CTPYKTYp, MOKa-
3bIBACT, YTO pacnpoCTpaHEHHE 30JOTOHOCHBIX 06-

pa3oBaHUI Ha TeppHTOpHU Mexaypeubs Tymapa-
Orenax-HOUrMpka MpoCTPaHCTBEHHO COMPSKEHO
C UEHTPAITBHBIMH 3JIEMEHTAaMH KOJBLIEBOH CTPYKTY-
pbl. YUuTbIBas TakXe TO, YTO BCE MPOABIEHHA 30-
JI0Ta [JaHHOTO Y3/ja JIOKaIM30BaHB! B Npegenax
KOJIBLIEBOH CTPYKTYpPbl, MOXXHO NpPUHSATH 3a IPaHu-
LBl y371a €€ BHELUHHE 3JIEMEHTEI.

MHeHMe O TOM, YTO KOJbLEBBIE CTPYKTYpBl H
HX 371eMEeHTBl OKa3bIBAlOT BIHMSIHUE Ha MPOCTPAHCT-
BEHHOE NMOJIOXKEHHE MPOSIBICHHI pyaHbIX MONE3HBIX
HCKOMaeMbIX, BbICKA3bIBAETCH YKe JaBHO M BO MHO-
rux paborax (ABaees, 1965; Yctues, 1966; Xunnc,
1967; OysH, 1967; LlladbpaHoBckuit, 1968; 3efnuk,
1968; lllapnenok, Bacuneeckwuii, 1977). YcraHos-
JIEHO, YTO pEeJKOMETAJUIbHOE OpYyAEHEHHE [po-
CTPaHCTBEHHO TATOTEET K IPAaHUTHBIM MacchBaM,
ClaraioliMM LEHTpanbHble YacTd (sapa) KoJjblie-
BBIX CTPYKTYp, BBIP@XKEHHBIX T'PABUTALMOHHBIMU
aHoManmusamy (IIporHo3Has oueHka ..., 1977), a no-
numetauinueckde — K ¢uanram (MBaHos, 1969).
Ha ceBepo-BocToke SIKyTuM nepBble JaHHbBIE TaKoO-
ro Tuma u3BecTHel no pabotam H.S.Hekpacosa
(1961), B.B.Enosckux (1966), E.K.Ycruesa (1966),
E.Il.Makcumosa (1972), M.3.'nyxosckoro (1978)
W 1p.
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Puc.2.3. CxeMa NOKanbHbIX KOJbUEBLIX CTPYKTYp H
30/10TOHOCHOCTH banpanckoro y3na:

1-3 - pewndpupyeMsie CTPYKTYphl: | — paspsiBHbIE
HapyleHus, 2 — opotopMel, 3 — ruapodopmbl; 4 —
KOpeHHBIE MPOABNEHUS 30J10Ta; 5 — MECTOPOXKICHUE
BazxpaH; 6 — POCCHINHBIC MECTOPOXAEHHS 3010Ta; 7 —
rpanuua Baapakckoro pyaHoro yina; 8 — pyaubie
nons: I — Banpanckoe, 1I — Kerepckoe, Il — Tanus-
ckoe, IV — HanexauHckoe, V — Kenrneiickoe

YeTHOM ryGMHON 3aJieraHus KPOBJIM MHTpY-
3WBa MOpsAAKa 3 KM, CPEIHsAs UMEET YPOBEHb
pacnoyioXkeHUs KPOBIIM Ha ITyOHHE yxKe 2 KM,
a HauMeHbIIas — 1,3 kM. Y4acTKu comnpsike-
HHMS 3TUX CTPYKTYp Haubosnee 61aronpusTHbL
AN  KOHLeHTpauuu opyaeHeHus. Camas
KpYIHas KOJbLieBas CTPYKTypa 3TOW rpymnIibl
¥MeeT OTHOCHTENBLHO Herayboko 3anerao-
uyto (mopsiaka 100-200 M) ¥ mpakTH4Yecku
BCKPBIBAEMYIO COBPEMEHHBIMHM BOJOTOKaMH
LIeHTPaIbHON YacTH KOJbLA 30HY HAIBHra,
Tem Gosiee, 4TO 31ech HabarogaeTcs mnepece-

CnenyeT 0cof60 OTMETHTB, YTO pYAHBIE U POC-
ChilHBIE MposiBNieHHs BagpaHckoro mojis He OTpa-
JKEHbl B 3JIEMEHTaX pPErHOHAIbHON KOJbLEBOH
cTpyktypsl. IloaTomy 6bin paspaboTan Bompoc o
BO3MOXKHOM CBsA3M OpyAeHEeHHUs (a Takxke COMPOBO-
Xpaowux poccoinedf) ¢ Gonee MeNKUMH JIOKab-
HBIMH KOJIbLIEBEIMH 31eMeHTaMH. Ha momanu ysna
KOJIbLIEBbIE CTPYKTYpPBI BTOPOrO MOpsaKa pacrnpo-
CTpaHeHbI HEPaBHOMEPHO M BBIACJSAIOTCS HeThbIpe
yyacTka MX KoHUeHTpauuu (puc.2.3): 1 rpynna —
B Mexaypeube Onbra-Orensx (3 cTpyKTyphl);
2 rpynna — B Mexaypeuse Cenepukan-Xonbonox
(2 cTpykTypsl); 3 rpynna — B Mexaypeube Tupex-
tax-Tananax-Tymapa (2 cTpykTypbi), 4 rpynna — B
MeXAypeube Tymapa-TeiA-FOpsax-Orensx-
Huaurupka (4 CTpyKTyphI).

CTpyKTYpbl MepBoii rpynIbl 06pasyloT AONTOT-
HBIA psfl, COCTOSIUMA W3 YMEHBIUAIOWKMXCA B Ha-
MpaB/ieHWH C Kora Ha cepep Kojel OT 2 10 5 kM B
nonepeyHuke, npuueM Gosee MeNKHE M MOJIOAbIE
CTPYKTYpbl [TOC/IEAOBATENBHO CeKyT bonee ApeBHue
KpynHble, B TOM e MOps/IKe YMEHbIIAETCS H CTe-
NeHb KOHTPACTHOCTH MX BBID@XEHHS B COBPEMEH-
HOM penbede.

CornacHo MarMaTOreHHOM TUIOTe3e O reHe3uce
CTPYKTYp LeHTpajbHOro THma, Hanbonee KpynHas
CTPYKTypa 3TOro psfa COOTBETCTBYeT AApY C pac-
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YeHHe KOJIBLIEBOH CTPYKTYpPBl pasjioMami
pasnuyYHBIX HampaBieHud. I'nyOuHa 3po3u-
OHHOTO BCKPBITHA COCTaBIseT okoso 250 M,
MO3TOMY MOXXHO O>KHAATh MPOSIBJIICHUE 3JIEMEHTOB
BEPTHKAIbHON 30HAJIbHOCTH MHHEPAIU3ALIMH.

" Bropas rpynmna (cobcrBeHHo baapanckoe nose)
COCTOMT M3 IBYX CTPYKTYp OnHM3KOH pasMepHOCTH
(7-8 kM) B nonepeuHuke (rmybuHa 3aneraHus saep
oKono 3 KM), MpHYeM TMepBas, pacrojioXKeHHas
toro-3anagHee, ceuet BTOpyro. Ilo cTeneHu Bbipa-
)KEHHOCTH B pelbedhe COOTHOLIEHHE 0OpaTHOE, YTO
OOBACHAETCS BJIMSHUEM JIUTOMOpQHOro ¢akropa
Bo BTOpOM ciy4ae. O6e CTPyKTypbl NPOABJISIOT Ce-
61 B coBpeMeHHOM penbede cnabo, YTO KOCBEHHO
yKa3bIBaeT Ha OTHOCHTEBLHO APEBHHH MX BO3pACT.
VCTaHOB/IEHO, YTO KOPEHHBIE W POCCHIMHEIE MPOsB-
neHus 3omoTa baapaHCKOro mnons CONpSHKEHbl C
iomansio MHTephepeHUuH OBYX paccMmaTpuBae-
MBIX JIOKAJBHBIX KOJBUEBBIX CTPYKTYp. OJIEMEHTHI
rOPH3OHTAILHOW MHHEPAIOro-reOXHMHUYECKON 30-
HAIBHOCTH OpYAEHEHHs CBHMAETENBCTBYIOT, 4TO
LIEHTPaIbHas 4acTh 06JIaCTH COMPSKEHHUA KobLe-
BBIX CTPYKTYP XapaKTepH3yeTCs MOJMCTaaHiHO-
CTBIO MHMHEpaTH3aLMH H MOXET paccMaTpUBaTHCA
KaK UEHTp ruaporepManbHoi kojioHHel. Cesepo-
3amafHblil ¥ IOTO-BOCTOYHBIA (JIAHIH 30HBI COYIe-
HEHHA CTPYKTYpP LEHTPAJIBHOrO THIA — ITO YHaCTKH
MPEeUMYLIECTBEHHOTO Pa3BUTHA MOJUMETANTHYE-
CKHMX, OTHOCHTEJNIBHO HHU3KOTEMIEpaTypHBIX acco-
LMalMii pya Ha (riaHrax KoJOHHEI.



BecbMa XapaKTE€pPHO [MOJIOXKEHHE POCCHIMTHBIX
MECTOPOXKAEHMH 30/10Ta B paccMaTpUBaeMoM rpyn-
ne CTPYKTYp UEHTpalbHOro tuna. Pocceinu bap-
PAHCKOTO MOJIS pafHalbHO PAaCXOAATCS OT LEHTpa
cowIeHeHHs 00eHX KOBLEBBIX CTPYKTYP.

AHAJIOTHYHBIA XapaKTep CBA3M KOPEHHBIX H
POCCHIMHBIX MPOSABIEHHH 30/10Ta C JIOKAIbHBIMH
KOJBLEBBIMH CTPYKTYpaMH YCTaHOBJIEH B Npeaesnax
ApYyrvX pyAHBIX Mone# bagpaHckoro yana.

Ha ocHOBe CXeMBI JIOKAJIBHBIX KOJIEILEBBIX
CTPYKTYP H Ie0JIOro-TeKTOHHYECKOMN MO3HLIMH OpY-
JAeHeHus BbIAENIEHB! MNATh PYAHbIX monei: BanmpaH-
ckoe, Hanexxaunckoe, TanuHckoe, KeHruelickoe u
Kerepckoe. Ha coBpeMeHHOM 3Tare H3y4YeHHOCTH,
no-BUAWMOMY, Haubolee NpaBUJIBHO 3a IUIOLIAdb
noJiell MPUHATh YYACTKHA Pa3sBHTHS TE€X JIOKaJIbHBIX
KOJBLEBBIX CTPYKTYP, C KOTOPbIMH CONpPSKEHbI
PYZAHbIE W POCCBHIMHbIE MPOSABIEHHsA 3070Ta. B Ta-
KOM CJIydde TpaHHLeH noned OyayT BHeLUHHe 3Je-
MEHTBl KOJIBLEBBIX CTPYKTYyp. Takum obpa3som,
Bappanckoe, Hanesxxaunckoe, TanuHckoe U KeHr-
HEHCKOoe M0/ 3aHWUMAIOT TUIOLHAAM ABOMHBIX CO-
NpsHKEHHBIX KONBUEBBIX CTPYKTYp, Kerepckoe mone
— Tpex cTpykTyp. Ocob0 nog4yepkHeEM, YTO ILIO-
Waap KaxAaoro Mnonis XapaKTepH3yeTcs HepaBHO-

MepHOﬁ 30JI0TOHOCHOCTBIO; Haubosnee NEPCINEKTUB-
Hbl T€ YYacCTKH noneﬁ, B Ipeaenax KOTOpPbIX Ha-
fnromaeTcs HHTep(bepeHum 3JIEMECHTOB KOJIBLEBBIX

CTPYKTYp.
Crtpykrypa BagpaHckoro pyaHoro nons

banpaHckoe pyaHoe mone COXEHO TeppureH-
HBIMH MMOpOJaMH BEPXHEro TpUaca U ero pa3peaaH-
Has 4acTb JIOKaJW30BaHa B TEKTOHWTax baapan-
Orensixckoro Ha/BUra, MMEOLLEro CeBepo-3amnaf-
HOe MPOCTHPaHHE U CEBEPO-BOCTOWHOE MajeHue. B
3anafHOM YacTH NOJA M0 HAaJBHUIY KOHTaKTHPYIOT
(puc.2.4) ornoxeHuss HwxkHero kapHus (Tsk;) u
HIbkHero-cpegHero Hopus (Tsn; u Tsny). B uel-
TPaJlbHOM 4acTH OTJIOXKEHHS BEPXHEro KapHHA-
HmwkHero Hopus (Tsk; u Tsn;) HapBUHYTHI Ha nopo-
Iel cpenHero Hopus (Tiny). Ha BocTouHOM ¢hnawre
Mo/is NO HaJABMI'Y NpPHBEAEHbI B KOHTAKT OTJIOXKE-
nus HwkHero (Tsn,) u BepxHero Hopus (Tsns).

Iopoabl BHCSUEro, ceBEpPO-BOCTOYHOTO Kphlia
HajaBHUra B Ipeesax IO CNaraloT HOKHOE 3aMbl-
KaHWe KpYMHOH aHTHKJIMHaNIKM l-ro nopsaka, oc-
JIO)KHEHHOe GoJiee MeNKMMH CKIaJKaMH: W30MET-

Epurar
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M. Cen

Puc.2.4. Teonoro-crpykrypuas cxema Banpauckoro pyasoro nons (no marepuanam ['TTTI “BepxHeunaurupckoe”):

1 - peixasie anmosuansHbie OTJIOXKEHHUSA; 2—6 — TPHACOBbIC TEPPUTCHHBIE TTOPOILI BEPXOSHCKOTO KOMIIIEKCA; 2 — BEPXHEIO HO-
PHs, 3 — cpeanero Hopus, 4 — HMKHero HOpHs, 5 — BEPXHET0o KapHHUsl, 6 — HHXXKHETO KapHUA; 7 — pa3pbIBHbIE HAPYUICHHUS: HANBUT
1 KPYTHIE Pa3fioMBl, B T.4. CKPBITBIE ANMOBHAILHBIMU OTI0KEHUAMY; 8 — MHHepan3oBaHHas 30Ha Hansurosas (MecTopoxaeHue
Banpan); 9 - passanu KBapLEBBIX XHJI; 10 — pocCHINMHBIE MECTOPOXKIAEHHUSA
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PHYHBIMH CHHKIMHAIAMH, JIMHEAHO-BBITAHYTHIMH
AHTHKIMHAIAMM M DPa3’pbIBHBIMH HapYUICHHIMH.
[lopozbl exa4ero Kpblia HaaBHra CIOXeHbI Ipe-
MMYIIIECTBEHHO TIMHHCTBIMU oTnoxeHusaMu (Tsng-
Tsn;) ¥ BHIMONHSIOT CEBEPHOE KPbUIO JIMHHEHHOM
CHMHKJIMHA/IM, NpOTATMBAIOIIEHCS B CeBepo-3amnaf-
Hom HanpaeneHud. [Toponp! nexavero Kpbiia Tak-
e HapylUeHbl CepHei MEJKMX pa3phIBOB, HO HX
3HAYUTENHHO MEHbIle, YeM B BHcAdeM Kpbute. [lo
JIaHHBIM HApYILEHUSIM MPOUCXOWIN 3HAYHTEIbHbIE
CMELIEHHS CKJIaQ4aThlX CTPYKTYp, MPH 3TOM HMH,
BEpOATHO, KOHTPOJIMPYETCS M3rHO W pa3BEeTBIICHHE
Baapan-OrensiXckoro HaJBMra.

banpaH-OrenaXCKMH HaJBHT Ha H3YYCHHOM
y4acTKe 10/ UMeeT M3MEHYHBOE 3ajleraHue: asu-
MyT najenus oT 0° Ha BOCTOYHOM ¢nanre U o 60°
Ha 3amagHoM. Bucsdee KpbUIO HaJBHIa CIO0XEHO
[IPEUMYILECTBEHHO MECYaHUCTHIMU TOJILAMH, CJla-
ralolWMMH CMHK/IMHAIBHYIO CKJIaAKy, OCh KOTOPOH
NPOTATHBAETCA BAOJAb MPOCTHUPAHUS  ILTIOCKOCTH
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wrdpupoBaHHs

a3poOTOCHHMKOB.
(B KOJIMYECTBEHHOM OTHOIUEHHH) JeWHpHUpye-
MBIMH 3JIEMEHTaMH Ha TeppuTOpuM banpaHckoro
noJs SBJAIOTCA ABE CHCTEMbl MENKHX Pa3pbIBHBIX
Hapyuwenuii (puc.2.5). Cyns no 4eTKOCTH BbIpaxe-
HUs 3THX HapyLIEHHH, KOTopble BUAHBI HA CHUMKaX
Ja)Ke Yepe3 4eXoJl PIXJIBIX KaiHO30MCKUX OTIIoNKe-
HHMH, OHM aKTHBHO MpPOSIBUJIMCh B HOBeHLIee BpeMs
M OTHOCSTCA K THIy TpeluH pacTsokenus. C yyact-
KaMH HauGoJblIed KOHUEHTPALMH TpellMH obenx
CHCTEM COTPSDKEHBI OTHOCHUTENBLHO IOHMIKEHHbIE
(OpMEI COBPEMEHHOrO penbeda; NMpakTHYECKH BCe-
rfia OHH YHac/leJOBaHbl COBPEMEHHOH I'MAPOCETHIO
— KpYnHble 30Hbl TPEUHHOBATOCTH COOTBETCTBYIOT
JOJIMHAM BOJOTOKOB HM3KOTO MOPAMAKA, a MEJIKHE
OIMHOYHBIE TPEIMHBI — pY4YbsIM H [POMOHHAM.
BecbMa XxapaKTepHO, YTO 30JI0TOPY/AHBIE MpOsBIE-
HUS HEe MMEIOT CBA3H C 3TUMH JEHIMPHpYEMbIMH
CTPYKTYpPaMH, MO3TOMY WX JaibHelllas xapakre-
PHUCTHKA HE MPHBOAUTCA.

Puc.2.5. Cxema aewudpu-
PYEeMbIX pPa3pbIBHBIX W CK1al-
yaThIXx CTPykTYyp Bampauckoro
nona: 1 — CHCTEMBI MENKHX
TPEeLMH; 2 — KPYMHBIE KPyTO-
Nafaloime paspblBHbIE Hapy-
WIEHUS; 3 — PErHoHaIbHbIE
NoJIorKe PasphbIBHLIE Hapyule-
HuUA; 4 — IaCThl NECYAHUKOB H
HanpaBleHHe X NaieHus; 5 —
MIOUanM  pacrnpoCTpPaHEHHs
anespoJUTOB; 6 — JOJHMHBI
BONOTOKOB C Haubojee MOLL-
HbIMH aNOBHANBHEIMH OTJO-
KEHUAMH

HaABHra. Yrosn naaeHus
nopon HM3MeHseTcs: Ha
KpPBUIbAX CKIafKK oT 50—
80° (BOnM3M HaABMIa) 10
20-25° Ha ypnajieHuWH OT
nnockocTH Hazasura. [lo-
podbl JieXauyero Kpbuia
BOJIM3M IUIOCKOCTH Haj-
Bura (go 500 M) B 3anan-
HOM ¥ LEHTpalTbHOH yac-
TAX MECTOPOXKAEHHA H 10
250 M B BOCTOYHOH 4acTH
HUMEIOT OMPOKHHYTOE 3a-
JleraHke ¢ yrinaMu mnaje-
Hus 50-80°.

CTpykTypa pyaHOro
noNs u3y4yeHa MyTeM [e-
Benyumumu



Hau6osnee KPYIHBIMH M BaXXHBIMH B MpaKTH4e-
CKOM OTHOLIEHHH Aelln(PUPYEMBIMH CTPYKTYpaMH
ABAAIOTCSA [BE 30HBI YIJIOBOrO Hecornacus, Ipo-
cexeHHble B CyOUIMPOTHOM U 3amaj-ceBepo-
3anagHOM HarpaBJIeHUsAX Yepe3 BCIO paccMaTpH-
gaemylo Tuiomane. CeBepHas 30Ha COOTBETCTBYET
XOpOLIO W3YYEHHOMY I€0JIOrO-ChEMOUYHBIMM M pas3-
BelOUHbIMU MeTonaMu bampaH-Orensxckomy Hap-
pury. 30Ha HalBUTa Ha a’3poOTOCHUMKAX AeLIHd-
pupyeTcst B BUZE M0I0Ckl WKpKHHOA oT 100 go 200 M
¢ XapaKTepHbIM MUKpopenbedoM, 06ycI0BIeHHBIM
Pa3BUTHEM MHTEHCHBHOM, MPEMMYLUECTBEHHO Mep-
NEHANKYAPHOH (MO OTHOIIEHHIO K 30HE) TpeLlH-
HOBaTOCTH U OoJlee TEeMHBIM Ha (OHe BMELLAIOLIMX
nopoa amopdHbiM oTtoToHam. Tomma nepecnau-
BaHHA [ECYAHO-TJIMHUCTHIX TOPOA, 3ajerarolas
BeIlE 30Hbl HaABHra, o0JagaeT XapaKTepHBIM
naHawadToOM M COMPOBOXKAAETCS CTYNEHYATHIM
MHKpOpenbeOoM, BOSHUKIINM B pe3ysbTaTe Mojo-
roro 3ajleralusi M1acToB pa3jiM4YHOH LeHYAAlUOH-
Holt ycroiunBocTH. OTueTnUBO HewwUdpUpyeTcs
CEeBep-CeBEPO-BOCTOYHOE MajeHUe 30HbI MOJ YTJIOoM
15-30°, BonHMcTOOOpa3HOE M3rHbaHMe IIOCKOCTH
CMECTUTENS, a TaKke HM3MEHYHUBOCTh MOLIHOCTH.
Yetko nposeasercs OpoHMpyrowuit 3pdekT mia-
CTOB [IECYAHHKOB. Y4acTKaM pa3BUTHA 3TOH TOJINH
COOTBETCTBYIOT THIIBI JJAHAIIA(TOB — KPHBOJIMHEH-
HO-TIOJIOCYATBIH, ceTyaThld (32 CHeT TPELIHHOBATO-
CTH), pa3NMYHON YETKOCTH PUCYHKA B 3aBUCHMOCTH
OT ycoBui oOHaxkeHHOCTH. ['uHMCTas Tonmuwa B
JIeXKayeM KphUle HaaBUra HMEET MSATKUE, YBalH-
cThle GpopMbl MHKpopenbeda B YCIOBHUAX HU3KOIO-
pest M Menkoropesi. TunuveH nanamadT 3pO3UOH-
HBIX OKOH C XapaKTepHbIM 3pO3HOHHO-AEeHY JalIUOH-
HbIM penbeOM M MPAKTMYECKH HECMELIEHHBIM
HEXJIOM PBIXJIbIX OT/IOXKEHHH, COXPaHAOUIMX 3Jie-
MEHTBI 3afieraH1s KOPEHHBIX Mopol. XapakTepeH
TOHKOLUTPUXOBOH PHUCYHOK (hoTOM30OparkeHUsI Ha
KOpEHHBIX ycTymax, HEACHO-CTpyH4aThlii M pac-
TUIbIBYATO-NIATHUCTBIH MpPU HAIMYMM YeXjaa [o-
KPOBHBIX OTJIOXEHU.

O6e cucTeMbl Menkux TPELHH, OIMHCaHHbIe
KPaTko BbILIE, HECKOJILKO H3MEHSIOT OPUEHTHPOBKY
M TYCTOTY CeTH B JINTOJNOIMYECKH PasHOPOAHBIX
OTJIOKCHUAX BUCSYETO M Jexkayero KpeuibeB ban-
pPaH-Orensxckoro Haasura. B nepexpolBarolei
CYWECTBEHHO MECYAHUCTOM TOJNLUE, B LIEJOM, CO-
XPaHAIOTCA Hanpas/eHHe 06enX CHCTEM M OOBIYHAS
AT NIOLAKM 4acTOTa BCTPEYaeMOCTH TpewuH. B
NOACTUNAOWMX KE TIHHUCTBIX OTIONKEHMAX XO-
POLUO BBIpaXkeHa B COBPEMeHHOM pesibede cHCTeMa
TPELMH CeBEPO-BOCTOYHOrO MPOCTHPAHMS, A MOMe-

peYHble TPEIIMHBI M TPELUMHBI APYTHX Hanpasjie-
HHH — cnabo, npuyeM OOBIYHO KOPOTKHMH M pef-
KHMH IUTPUXAMHU.

FOxHas 30Ha BbIACNEHA MO TEM XKe NpPU3HAKaM,
4To W ceBepHas. JlOCTOBEPHOCTb €€ BblIEICHUA
3HAYUTEILHO MEHbIAs B CBA3M C TEM, YTO pacro-
JIOXXEHA OHA B HIKHHX YAcTAX CKJIOHOB JOJIUH MpH
HAJIMYHH YeXJla CKJIOHOBBIX OTiOXeHHH. [IpusHa-
KaMH €€ CyLIeCTBOBAHHS SABJAIOTCA: PE3KOE YIJo-
BO€ HECOIJIaCHe MEPEKPbIBAIOIIMX H MOACTHUIAKO-
LWIUX TOJIL, XapaKTEPHBIH JJii CEBEPHOH 30HBI JIM-
HEeHHO-CTpyHYaThI  MonepeyHslii  MHKpopesbed.
IOxHast 30Ha WMeeT 3HauMTeNLHO Gonee momoroe
3ajleraHue, BIUIOTE A0 FOPH3OHTaIbHOTO, H ofiiee
najJeHue Ha Ior.

BbappaH-Orensxckuil HaABUT ABJISETCA KPYMHOH
pynosMmellarolier cTpyktypoit bagpanckoro nosns.
HurepBan pacripocTpaHeHHs 30J0TOro OpyAeHEHHs
OXBaTbIBAET TY YacTb HaJABHra, KOTOpas MPOCTpaH-
CTBEHHO CBs3aHa C 30HOH COMPSXEHHUsS KOJbLEBBIX
IEMEHTOB [BYX JIOKAIbHBIX CTPYKTYpP UEHTpab-
HOro Tumna. BaxxHoe pyHIOKOHTpoONUpylollee 3Haye-
HHME Ha y4acTKe 30J0TOHOCHOCTH banpan-Orensx-
CKOro HaJBUra MMeeT KpYMHbIH KpyTonajarowui
pasioM bBanxaH ceBepo-3anagHOro MmpocTHpaHus.
Pasznom mpocnexeH aewndpupoBaHuem Ha 7 KM OT
HCTOKOB py4. X0s60s10X 10 CpeAHEH YacTH AOJHHBI
py4. Banxan. C HHM compsbKeHBl YeThlpe ydacTka
PacnpoCTpaHEHUs 30JO0TOHOCHBIX THAPOTEPMaIb-
HBIX 00pa3oBaHMil, KOTOpblEe MO MHUHEPAILHOMY
COCTaBy OJHOTHIIHBI OpPyAEHEeHHIO 30Hb! HanBuro-
BOH. Bce yuacTku KOHLEHTpauun OpyAeHEHUS NpU-
ypO4eHbl K 30HaM IMepeceyeHus pasnoma banxaH
CyOLIMPOTHBIMH Pa3ioOMaMH.

VuuThiBas ycjao0BHS 3ajeraHus 3oHbl Hagsuro-
BOH, pa3noma banxaH, CyOGIUMpOTHBIX Ppa3/OMOB,
XapakTep CKJIag4aTocTH, OCOOEHHOCTH pacmpo-
CTpaHeHMs OPYACHEHHS U Apyrue GaKkTopbi, MOXKHO
YBEPEHHO MPEANOJOXKHUTh, YTO pacrnpocTpaHeHHe
30JI0TOPYAAHON MHHepasin3auuk no 3oHe Haasuro-
BOH Ha ryOuHy npociexkusaercs oo 1-1,5 kM, T.e.
J0 MHTEepBaIa CONPSXKEHHS 3TOH 30HBI C Pa3OMOM
banxaH. Pasznom BanxaH, asnsiommiics ais 30HbI
HanBuroBo#i pyaomoABOASAIIMM, Takoke BMeLIaeT
30710TOpYAHble 00pa3oBaHMd U 3aClyXHBaeT Je-
TaJIbHOrO OMOHMCKOBaHHUA. PyNOHOCHBIMHU ABASIOTCA
U T€ 4acTd CyOLIMPOTHBIX Pa3/oMOB, KOTOpEIE OT-
MevaloTcs B BHcs4YeM Kpbuie 30Hbl Hagsuroeoit. B
NecYaHO-IVIMHHCTON TOJILE 3TH pa3jioOMBl BbIpax<e-
Hbl YeTKMMH M Y3KHMH JIHHHAMH, TOTAa KaK B IJIH-
HHUCTON — OTHOCHUTENBHO TOJICTHIMU W pPa3Ma3aHHbI-
MH. DopMupoBaHHE pPyJOBMELIAIOLIMX CTPYKTYP
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Bappanckoro mons npenwectBoBano ruapotep-
MaJIbHOH JeaTe/IbHOCTH. MakcuManbHas ammiuTy-
na B3bpoca no 3oHe Hamsuropoii oleHuBaercs B
600-800 M (puc.2.1). Ilpu pymoo6paszosanuu pas-
JIOMBI TIOJHOBJISUTMCH, YTO BJIMAMIO HA pa3sMelleHHe
pymHeIX cTonGos. Tak, cyms 1Mo KynaucoobpasHomy
Pa3MELLEHHIO JKHJI, XapaKTepy KOHTAKTOB XM, aro-
(pH3HOMY BBLIKIMHUMBAHMIO MX B MOPOJAX BHCAYEro
KPBUIa, MOXXHO 3aK/IFOUYUTD, YTO Mo 30He Hansurosoii
B npouecce pynoo6pa3oBaHus NMPOMCXOMMIN MPaBO-
CTOPOHHHE TOPU3OHTANbHbIE MOABKMKKU. OHU CBS-
3bIBAIOTCA C BHEJPEHHEM HEBCKPBITOTO MHTDY3HBa,
KOTOpbI (UKCHPYETCa KOJMbLEBOI CTPYKTYpO#l B
BepxoBbe pyu. JIbIMHBIH, cpe3aroweii noaobHyio
CTPYKTYpY Boaopasiena bagpan-Xon6omnox.
Pa3noMer TpeTsero pemmppupyemoro snementa
00pasyroT 3aKOHOMEpHBIE OPHEHTHPOBAHHbIE CHCTe-
mbl. Hanbonee npencrasurensHoii sissercs cucrema
CYOLUMPOTHEIX HapylIeHH, NepeceKarowas uccie-
AKYEMYIO TEpPUTOPHIO C OMpene/ieHHbIM IaroM, o6-
pa3ys cBoeobpasHble “Myuyku”, BETBSLIHECS B BOC-
TOYHOM HanpaBieHHMH. 3HauuTeNbHO crnabee, HO TO-
XK€ C SBHO BBIPAXEHHOH PUTMHUYHOCTBIO MpOABIS-
FOTCA pasNioMbl Cy60roTHOrO mpocTupanus. Cpeau
HUX HanGollee M3YHEHHOM ABIAETCA CHCTEMa, Mpo-
XOJslIas HEMOCPEACTBEHHO Yepe3 pyAHOE MoJe.
UeTBepThiM AewUbpUpyeMBIM 110 aspodoto-
CHHMKaM 3JIEMEHTOM ABJISIOTCA BBIXOABl Ha IIO-
BEPXHOCTh KOMIIETEHTHBIX IUIaCTOB (MECYAHHUKOB M
KOHIJIOMEPATOB) 0cafo4HOMH ToMuu. OHH yBepeHHO
AeWHOPUPYIOTCA MO XapakTepHOMY TPSLOBO-
M0J10CYaTOMYy MHKpOpenbedy. 3HAYHTENBHO Xyske
OHH PAaclo3HAIOTCA MPH HATWYMH YeXJIa MOKPOBHBIX
OTJIOXKEHHH, 31€Ch BO3MOXHBI OLIMGKH, 06YC/IOB-

Puc.2.6. Brok-anarpamma pynmo- BN .
ro cron6a (pa3senouHbIA npodus N NG

400):

I — necuaHukH; 2 — mecuaHHCThIE
ICBPONIHTELL, 3 ~ aneBpONUTEL; 4 —
Pa3pbiBHBIC HapylIEHHs; 5 — KBap-
UeBBIE XHUABL, 6 — TO Xe€, pa3apo6-
NCHHEIE W 6pex4npoBaHHele; 7 —
TeKTOHHYeCKHE OPEKYMH C KCEHO-
NUTaM# XHILHOTO KBapua W mnec-
YaHuKa; 8 — CKBAXHMHBI ¥ UX HOMEp
(passenounslii npoduns 400)
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JIeHHble TMPUHATHEM OIMOJI3HEBBIX CTPYKTYp HIH
CTPYKTYD TeYEHHs I'PYHTOB 3a “‘Clieibl” OTAENbHbIX
T1aCTOB.

CTpykTypa mecTopoxaenus BagpaH

3ona HansuroBas KOHTponumpyeT B BHCSHeM
KpBUIC CHHIUTMHAIbHYIO CKJIafKy 2-TO [OpsKa ¢
M3MEHYHBEIM MaJeHHEM KpblibeB. OHa 0C/IOXKHEHa
NPOMONILHBIMH H TONEPEYHBIMH CTPYKTYPaMH Clie-
Aywowero nopsaka. Boctounas uacte mectopox-
ACHHUS OCJIOKHACTCA MENKAMU CKIAfkaMH C Mpo-
CTHpaHHeM oced npubausnuTensHo 60-20°, T.e. no-
MEPEYHBIMH IO OTHOLIEHHIO K NMPOCTHPAHHMIO 30HbI
Hapnurosoit. 3anagHas uacTe ocnoxHeHa cybmpo-
AONbHBIMU CKITANKAMH, OCH KOTOPBIX MMEIOT Mpo-
CTHpaHue npubnmsurensuo 300-330°. Dtu ckiuan-
yaTble GOPMBbI YETKO BbIPaXKEHbI B H3MEHEHHH MO-
JIOXEHUA IIAPHHUPA TNABHOH CHUHKIMHAIM K CeKy-
IIMX KPYTHBIX Pa3phIBHBIX HApYUIECHHMIA.

Mzononru 3one1 Hagsurosoit dukcupytor sosn-
HUCTbIA XapaKTep IUIOCKOCTH cMecTuTens. B miane
OHM C/1ab0 M3OTHYTbI, Cy6napassenbHbl OCH CHHK-
JIMHAIA 2-TO NOPANKA W YaCTHYHO MOBTOPSIOT KOH-
TYPbI OCJIOXKHSAIOLUIMX MENKHX CKNIaJ0K. AHanu3 cxe-
MBIl U30JIOHT, B YaCTHOCTH OTCYTCTBHME Pe3KHX Mepe-
ru60B, CBUIETENBCTBYET O TOM, uTO 30Ha Hamsuro-
Bali HE OCJIOXXHEHA KPYIHBIMH CMELEHHAMH MO [1O-
NEpevHBIM paspeiBaM. MoXHO clenaTh BBIBOA 00
OTCYTCTBHH CEKYIUMX pa3pbIBOB C BEPTHKAILHON aM-
TUIMTY RO cMeleHns 30HbI Hansrrosoit Gonee 20 M.

30Ha XapaKTepu3yeTcs W3MEHUMBOH MOI[HO-
CTbIO (PHUC.2.6), CIIOXHBIM CTPOEHHEM KaK Mo npo-
CTHpaHHUIO, Tak W MO majeHHio. B paspese ee Ha-
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GI0faeTCd CErMEHTHOE 4epeJOBAHHE TEKTOHHTOB
1 THAPOTEPMAIMTOB (CBEPXY BHH3):

-  rpybopacc/iaHLIOBaHHEIE,
BMELLAIOILHE TTOPOAbI;

— paccnaHLOBaHHEIE, C1abopacc/aHIIOBaHHbIE
mopodbl C EAMHHYHBIMH  KBapl-KapGOHATHBIMH
NpOKM/IKaMM, MHOTAA OKBAapLOBaHHBIE C JIMH3aMHU
METACOMATHUYECKHUX KBapLIEBbIX CKOMIEHHH;

— WHTEHCHBHO pAaCC/IaHLIOBAHHBIE aJIeBPOJIMTEI,
4acTo JO TTMHKH TPEHMsl ¢ TOHKMMH KBapLEBBIMH
MPOXHIIKAMM, HHOTAAA C KBAPLEBBIMU XXHIIaMHu;

— HUHTEHCHBHO PAacC/IaHLIOBAHHBIE CMSATBIE B MeJl-
KHe CKJIaIKH TeKTOHHTBI 10 OCaA04HEIM NOPOAAM C
YyaCTbIMM KBapUEBBIMH TNPOKHWIKAMH, C MPOCIOH-
KaM¥ TJIMHKH TPEHHs B TIPHKOHTAKTOBBIX 4acTAX;

— CerMeHT KBapLEBOrO MPOXWIKOBaHHs, HHO-
roa npeacTaBleHHBIM KBapLeBOH XHIoOH ¢ Opek-
YHeBOH TEKCTYPOH, MIMHKA TPEHHMs B HHTEHCHBHO
pacciaHLOBaHHBIX ([0 Pa3MCTOBAHUA) MOPOAAX,
najieHle TMPOXWIKOB Kpy4ye TMajeHUs NNOCKOCTH
30HHI;

— MHTEHCHBHO paccCllaHLOBaHHble (10 pa3suc-
TOBAaHUSA U IUVIOHYATOCTH) TEKTOHHUTBI C KBapLEBbIMH
npoxawtkamH. “TIpociion” YepHO# IMIMHKK ¢ MPOXKMII-
KaMH THMCa, JIMH30YKAMH KBapLEBOH ChITYYKH,
MHOrJa C TMHPUTOM. YTOja MajeHds TPelUWH pac-
C/IaHLIEBAHMA KpyYe yTiia NaJleHHs KBapLIEBbIX XKW,

— IJIMHKA TPEHHS MIOHYaTOro CTPOeHHs C JIMH-
3aMH  pa3IMCTOBAHHBIX MOPOA, C MPOXHIKAMH
KBapLEeBOH ChIMTyYKH, C MPOXHJIKAMH THUIca, peld-
KUMH MPOXHIKAMH MacCHBHOIO KBaplia C BKparl-
JICHHOCTBIO W MPOXKHJIKAMH MTHPUTA;

= paccnaHuoBaHHble A0 clabopacciaHLoBaH-
HBIX MOPOJIbI C MPOXKHJIKAMH FHIICA, FMAPOOKHCIOB
KBaplla, XapakTepHa BKPAIUIEHHOCTb MUPUTA. YTOJ
MajeHUA pacClaHUEeBaHUs Kpyde yria MaJeHus
MPOXHUIIKOB;

= cnabopaccaHIOBaHHbIE TUIOTHBIE TPEUIMHO-
BaTble OCaOYHBIE MOPOIBI.

B npusenenHom paspese konuuectso KBapLa
TOCTENEHHO HapacTaeT OT Jiexayero Goka 30HBI K
UEHTPANBHON YacTH U AOBOJILHO 6bICTPO yMeHbIIa-
€TCA K ee BUCA4YeMy Goky. g BHCsYero 6oka Tak-
7K€ XapaKTePHO MOBLILICHHOE KOIHYECTBO JKHIIBHO-
O KBaplua, Toraa kak Ajs nexadero Kpbina Gosee
THIIMYHBL METACOMAaTHYECKHe CyNbGHIBI, NPOCIOU
“ICPHOH IMIHHKHM ¢ KBAPLEBO# CHIMTyYKOM, IPOKHIIKH
TUNEePreHHsIX cynbhaToB,

B npenenax tektonuros HajaBura Hab0JaroT-
Cfl YHACTKH W3ruGaHus ClaHLEeBATOCTH (ocHOBHOTO
KnBaka) ot 0 1o 90°; cremews u3rubanus (OTHO-

TPELLHHOBATEIC

LI€HHe aMIUIMTYAb! U3ruba K ero HMpHHE) COCTaB-
nser ot 1/16 po 1/4 v onpegensercs yrioMm BCTpedH
CIaHUEBATOCTH BHCAYEro M Jexadero 610koB. Pas-
BUTHE MEJIKOAMIUVIUTYAHBIX OCJIONHAIOWMX H3IH-
60B OOYCNOBIEHO TPEIUMHHBIMUH CTPYKTYPaMH H
aurosorueit mopon. Ha yvactkax coBnageHus asu-
MYTOB MajfieHHs CJIAHLEBAaTOCTH BMELUAIOLIUX TMO-
pPOd  U3BMAMCTOCTh IJIMBaXa oOOYC/iaB/IUBAETCA
TPELIMHHBIMHA CTPYKTYpaMH, UMeeT wiar ao 12 w,
371eMeHThl GoJiee KPYMHOro M3ruba OTCYTCTBYIOT.
Jins BHCSYero Kpblla M UEHTPaIbHON YaCTH TEKTO-
HHTOB HAaJBHIa XapaKTepHbl Pe3KO BbIPAKEHHbIE
AHOMAJHH TPELIMHOBAaTOCTH, TOrJA Kak Jiexauee
KpbIo 60/lee paBHOMEPHO OCJIOXKHEHO TPELIMHAMM.
Ortcroga crnepyet, 4TO MOPQOJIOTHS pyaHOro Tena
onpenensercs Mopdojorueii BHCAYEro KOHTAKTa
30HBI.

MOIIHOCT TEKTOHUTOB HagBUTa TakK e, KaK U
Mopdonorus, onpefenseTcs CTPYKTypaMH BHCsue-
ro KpbUIa, YCJIOBHAMH 3aJleraHHs W JIUTOJOTMEeH
BMELIAIOUIUX OCAJOYHbIX OTIOXKEHHH. TeKTOHHUTBI
HACBILIEHBl KBAPLEBHIMH XHIAMU M TMPOXKHIKAMH.
B y3nax couneHeHMs KBapUEBbIX MPOXMIKOB pas-
JIHYHOH OPUEHTHUPOBKH HAOMOJAIOTCA JHH3BI WK
pa3ayBbl, CJOXHBIE JIMH3YIOIIHECS KBapLEBBIE XU-
nel-3anexu. Hanbonee 3HaunTenbHBIE 10 pa3mMepam
JIMH3bl XapaKTepHbl /s TeX Y3/I0B MEpeceyeHHUs
TPELUKH, TAE Yroj MexIy TpeLIMHAMH B IUIaHE CO-
crasaseT 60-90°. Pa3BuTHe e y3/10B nepeceycHus
TPeIMH 3aHMMaeT ofpe/ejeHHOe IOJOXEHHe B
pa3pe3e TEKTOHHTOB HaJABMra.

N3 BBILIEH3NOKEHHOTO CIIEAYIOT BBIBOABI, KO-
TOpbI€ YYTEHBI NPH TNPOrHo3e MOPQONOrHYECKHX
pyaHbIX cTon6oB 30H6I HagBuropoii:

— OPHEHTUPOBKa CJIAHLEBATOCTH TEKTOHHUTOB B
nexcayeM OOKy HaJBHra OIpeAeNnseTcs NpocTHpa-
HHEM [TOPOJA JiexKayero Kpblia;

— CTpOGHHE BHCA4ero Goka CTpPYKTypbl 00y-
CJIaBJIMBAETCS YCJIOBUAMH 3ajJeraHus MOpod W JiH-
TOJIOTHEN BUCAYETO KPBIIa;

— MOLIHOCTb TEKTOHHTOB YBEJIHYUBAETCA Ha TeX
y4acTKax, rie a3sMMyThl MaJeHHS BMELUAIOLIMX 10-
pon o6ouX KpbUlbeB OIM3KH; MOLUHOCTL YMEHbIla-
€TCsl C YBENIMYEHHEM Pa3HHLIbI B a3UMYTax MaJeHHs,

— pe3Kkas U3MEHYHBOCTh MOLLHOCTH TEKTOHHTOB
HaJBMra CBf3aHa C OCJIO)KHEHHEM KpbUIBEB pa3-
PBIBHBIMH HapyLICHUSMH.

I'maBeHCTBYIOIUMMH  CTPYKTypaMH, omnpene-
JIIIOLUMMHA  OCHOBHBIE OCOO€HHOCTH pa3MelleHHs
30JI0TOrO OPYAEHEHUS B TEKTOHMTaX HAABMra, BbI-
CTYNAIOT TPELIMHBI ¢ a3UMYTOM Nafenus 350-15°,
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B3aMMOOTHOLIEHHE AaHHBIX CTPYKTYP KOHTpPOJIH-
pYyeT KOJIM4eCTBO KBaplia, ero TEKCTYPY H OPHEHTH-
POBKY KBapLUEBBIX XWI. Y BHUCAYEro KOHTAKTa Tpe-
LIMHHOM  CTPYKTYphl  Pa3BUBAIOTCS  M30THYThIE
KBapLEBbIe KWJIBI, OOYCJIOBJEHHBIE OMEPSIONMHU
TpeuIMHamMy OTpPbIBa MO KIMBAXY BUCA4Yero 6oka M
CKOJIOBbIE TPEILMHE], Pa3BUBAIOLIMECS 110 KJIUBAXKY
nexxayero Ooka. Yem Onuke YCNOBHMS 3ajeraHus
TPELIHH ONEePEeHUs ¢ KIMBAXHBIMHU TpeIMHAMH (T.€.
CO CNaHLEBATOCTbIO BMELIAIOMIMX MOPOA), TeM
MOLLHee KBapLeBble TeNa.

TeKCTYPHO-CTPYKTYPHbIE TUNbI PYA U
UX pa3melleHue B CTPYKTypax nons
u 30Hbl HapBuroson

Pynel 3ouel Hapgsurosod xapaktepusyroTcs
JOCTaTOYHO pPa3HOOOpa3HBIMH TEKCTYPHBIMH H
CTPYKTYpHBIMH THnamu (Tabn.2.1). Bsiaensercs
ulecTh Ipynnm M YeTbIpHAaAUATh BHOOB TEKCTYD.
CreneHp MX paclmpoCcTpaHeHHs KpaliHe HepaBHO-
3HayHas; Haubosee WUPOKO pacNpPOCTPaHEHH! Pybl
¢ OpekuyreBoii, Mojoc4aToi, JUH3OBHIOHOH, Mac-
CHBHOM M CETHATOM TEKCTYpPaMH, a TAKXKE CMelllaH-
HOTO THNA.

Tabnuua 2.1

Texcrypnl pya mecTopoxaenus baapan

I'pynna Texcryp Texcrypa Pacnpoctpa-
HEHHOCTb
Hpobnenus Bpexuuesas +++
ITepecedeHus +
IMonocuatas INonocuaras +++
JlentouHas +
JInH3oBHAHAS ++
I'pebenyaras +
[Tpoxunkosas  Ceryaras +++
[TapannenbHbIX NPOXKHUIKOB ++
MaccusHas MaccuHas +++
IaTHucTas Bxpannennas ++
I'nesnosast +
Codeponnansas Kokapnosas +
Jpy3oBas +
CmewanHas PasHooOpa3Hoe coueTaHue +++

PacnpoctpaHeHHOCT: +++ — Haubonblias, ++ — CpeaHss, + —
HE3HAYUTEbHASA.

B pyne GpexuneBoit TekcTyphl 06JOMOYHBIH
MaTepHaJi NpeCTaB/IeH KCEHONUTaMH BMeLIAtOUHX
nopoA (aJeBPOIHTOB, aprHJUINTOB, MECYAHHKOB), A
LIEMEHTOM ABJISETCH >KWIIBHBIH KBapl[ C He3Ha4H-
TeBHON MPUMECHI0 KapOOHATOB, CEPHLINTA, XJIOPH-
Ta ¥ yrnucroro BewectBa. Hapsaay ¢ 3Tum oTmeua-
I0TCSI KCEHONTMTBI MOJIOYHO-6€J10ro 1 6e10ro #uib-
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HOTo KBapla, KOTOpble CLIEMEHTHPOBAHbI CIUBHBIM
KBapueM, OOHJIBHO  HACBILEHHBIM  YIJIHCTO-
FMUHUCTBIM MaTepHaIoM M I03TOMY HMMEIOLUHM
CepBIi U TEMHO-CEPBIH LBET.

Pyna 6pexuneBoii U MoONOCYaTOBUOHON TEKCTY-
pbl B OCHOBHOM HabmiojaeTcs BJOAb 3aab6aHI0B
PYAHBIX TeJl, IOKATU30BAHHBIX B 30HaX ApOGIEHHs.
[MonocuarocTs  ofycnoBneHa cybnapanienbHbIM
pacnosiokeHHeM IIaCTUHOOOPa3HbIX KCEHOIMTOB
BMeLIaomMx ocafo4Helx nopod. llupoxo pacnpo-
CTpaHEeHbl KBapLEBbIE pYJbl CETYATOH TEKCTYphI, B
KOTOPBIX MeJKHe (YaCTO MOHO3EPHUCTbIE) 0ONOMKH
MOJIOYHO-6€10ro  KBapua UEMEHTHPYIOTC CYyJlb-
(buOHO-CepULIMT-KBApLUEBbIM — arperaToM. Bkpan-
JIEHHBIE M TPOXHJIKOBO-BKpAIJIeHHble KBapLIEBblE
PYABl XapaKTepH3YIOTCS Pa3BUTHEM MEJIKHX Bbile-
JeHui pyaHeIX MHHepanoB. Kpome Toro, k Bkpan-
NIEHHBIM pYyJlaM OTHECEHbl OKONIOpYAHO-CYNbGHAH-
3UpoBaHHble (MUPHT U apCEHONMHMPHT) BMeElLAIOLIHE
nopoasl. MacCHBHOW TeKCTypoit pya obnapator
MOHOMHMHEpAbHBIE MPOXHIIKH H >KHJIbl RHTUMOHH-
TOBOTO COCTaBa, a TAKOKE KBAPLIEBbIE JKUJIbI C BU3Y-
aJIbHO HEBHIMMOH BKpAIIEHHOCTBIO CYAbOHIOB U
3on0Ta. [IpOXKUIKOBO-BKpaIieHHblE DPYAbl Xapak-
TEpHU3YIOTCS Pa3sBHTHEM METACOMATHYECKHX BbIJe-
JICHHH apCeHONHMpHTa W INHPHTAa B OKOJIOPYOHO-
M3MEHEHHBIX OCaJIOYHBIX ropojax. B oTnenbHbIX
NPOSBJIEHHSIX OTMEHAIOTCA OOJOMKH pyAbl BOJIHH-
CTO-II0JIOCUYATOH TeKCTYpbl, 00ycloBIeHHON “nepe-
cllaMBaHHeM” alIeBpPOJIMTOB M JIMH3 KBapU-MOiEBO-
INaToBOro cocraBa. Ha KOHTakTe ajieBpOJIMTA H
KBaplia NMpPHCYTCTBYET XJIOPUT 3€leHOro usera. B
KBaplue HabnoaaroTcs eAMHUYHBIE BIJTIOYEHHUS ra-
JIEHUTa; PYAbl XapaKTEPHU3YIOTCS MOBBIIIEHHBIMH
KOHLEHTpaUMIMHM MapraHua, no4ty Ha -2 nopsaj-
Ka BbllU€, 4eM B APYTHX THMAX pyA.

IIpy MHKPOCKOMHUUYECKOM H3YYEHUH MOXHO Bbl-
JeJIMTE  MHKPOTEKCTYphl: 3aMelleHHus, pacnana
TBEPAOro pacTBOpa U MacCHBHY:0. B cBoto ouepenp
TEKCTYpbl 3aMELIECHHUs Pa3/e/IAlOTCA Ha neTenbya-
TYIO, PEJMKTOBYIO M KaeMouHyk. OOBIYHO TakHe
TEKCTYpBl 00pa3yloTCsi TNPH 3aMELUEHHH FaleHHTa
LEepPYCCUTOM, OneKol pyAbl XalbKO3MHOM H KO-
BEJUIMHOM, apCEHONHUPHTA U MUPUTA MMAPOOKUCIIA-
mH xenesa. TexcTypy pacnama obpasyeT Xanbko-
mupuT B cdanepute. MaccHBHas MHKPOTEKCTYpPa
OTMEYAETCd Yy KPYMHOKPHCTAIMYECKOTO aHTHMO-
HHUTA.

CTpykTypbl pyA MECTOPOXKAEHHA TUIHYHbBI A4
MasiocynbQUAHONH 30JI0TO-KBapLeBOH Qopmaiii
(Tabn. 2.2). '




Ta6auua 2.2
CTpyKTYpbl pya MecTopoxaenust Banpau

Pacnpocrpa-
['pynna CTPYKTYp Crpykrypa HCHHOCTS
PaBHOMEPHO- unnauoMopdHo3epHUCTas +++
3epHUCTast AnnotpuoMopdHO3EpHUCTAS +++
KcenomopdHo3epHUCTas ++
UnunomopdHas +
HepapHomepHo-  MIHTepCTHUMANbHAS ++
3epHUCTast OMynbCHOHHAA +
Bo/IOKHHCTAS BosokHMCTas +
3oHanbHas 3oHanbHad +
KOHUEHTPUYECKU-30HUTbHAS +
PUTMHYECKH-30HANBHASL +
OxkaitmiieHHas Kaemounas ++
3aMmeleHus IMerenbyaras +
Penuxrosas +
CkeneTHas +
JpobneHus ITepeceyeHust +++

PacnpocTpaHeHHOCTh: +++ — Haubosbas, ++ — Cpeauss, + —
HE3HAYMUTE/IbHAA. ’

B npenenax pyaHoro noss HauGonee KpyIHble
W BBIIEpXaHHbIE MepBHYHblE Opeossl 00pasyioT
THAPOTEPMATINTBl MAaCCHBHOM TEKCTYpbl CpEMHe-
3EPHUCTOM CTPYKTYpbl KBAapUEBOTO W Ka/lbLMT-
KBapLEBOro COCTaBOB 0e3 BHUIMMBIX CY/IbGUIOB U
3010Ta. OHK WKPOKO pa3BUTHI Ha (anrax nons, 3a
npenenamu Haubosee MEPCNeKTHBHBIX MIOWACH,
XOTsl CIOpPaMYecK OTMEYAIOTCs M B LIEHTpE MoJIA.

MasocynbMaHO-KBapLEBbIE THAPOTEPMAINTEI
NPOXKUIIKOBO-BKPAIJIEHHONW TEKCTYPBl CO CpeaHe-
3€PHHUCTON CTPYKTYpOit CBA3aHBI C MOJIOTMMU 30HaA-
MH YTJIOBOFO HECOTJiacHsi M pa3BUTHI B LEHTpallb-
HOM yacTu 30HbI HanBuUroBoM, peako Ha ApPYrux
ydactkax. OHu sBAsIOTCS Haubosee 30J0TOHOCHBIM
(Gonee 100 r/T) THNOM OpyaeHeHUS W XapaKTepH-
3YIOTCH PacCesHHOM BKPAIUIEHHOCTBIO Cynb(QHUIOB,
CEpPHLIMTA H CaMOpOHOTO 30/0Ta. TakuM oOpa3oM,
HajlMude opeona pyA NoaobHOro TeKCTypHO-
CTPYKTYPHOIO THIa MOXXET YKa3blBaTh Ha MepCIeK-
THUBHOCTb y4aCTKa Ha 30/10TOe OPyIEHEHHE.

Pynel ¢ BkparsieHHON TeKCTypo#t W MelKo3ep-
HUCTOH CTPYKTYpOM cBsS3aHbl C MOJOrMMH 30HaMH
YTJIOBOTO HECOrNacus, ceBepo-3amajHbiMM M cyO-
LIMPOTHBIMU KPYITHBIMH TEKTOHHYECKUMH Hapyllle-
HUAMH. C NaHHBIM TEKCTYPHO-CTPYKTYPHBIM THIIOM
ruaporepmanuroB (5-10 r/T Au) Takke CBS3aHO
30JI0TO€ OpyfeHeHHe, NMpUYeM MepPCNeKTHBbI ITOro
TWMa BBICOKHE (KaK Y TMpedbIAYLIEro), OQHAKO B
TIOBEPXHOCTHBIX YCIOBUAX PY/bl CHIBHO OKHCIICHBI
H TJIOXO IMarHOCTHPYIOTCH.

['uapoTepMasibHble 00pPa3oBaHMs  MOJ0CYATON
tekctypbl (10-25 r/t Au) kap6oHaT-kBapLEBOro
COCTaBa C BKPAIUIEHHOCTBIO CyJb(QHIOB W 30j0Ta
CBA3aHbl CO CTEP)KHEBBIMH XHJIAMH B MOJIOTHX 30-
Hax yrJIOBOTO HECOI/IacHs, MEXIUIACTOBBIX 30HAX H
KPYMHBIX KpYTOMafaloWKX TEKTOHWYECKHX Hapy-
LIEHHAX CeBepO-3aMaHOro ¥ CyOMepHAMOHAILHOTO
npoctipanus. Opeossl rMAPOTEPMATUTOB OMMCHI-
BAEMOT0 TEKCTYPHO-CTPYKTYPHOTO THIAa Pa3BHTI
Ha npaBoOepexxbe pyd. banxaH, rae ¢ HUMH MOXET
6BbITh CBA3aHO MPOMBILIIEHHOE OpYAeHEeHHe, Ha BO-
Jopasjenax Banxau-Besroansiil, BeapoaHeiii-beno-
BbIit, bagpan-benosblif, B Onokax 5 u 6 30nHbl Han-
BUCOBOM, B IUIOTHKE POCCBHIMU pyd. Ycay, Mexuay-
peube Ycau u Toxra. Hanuuue cynbduaos 1 30710-
Ta B JJAHHOM THIE PYA SBJAETCA MPAMBIM MpH3HA-
KoM opyneHeHus. Takum 06pa3soM, MepCreKTHBbI
yuactkoB Bazpan, Ycau u benoseiii OynyT cBs3aHbl
MUMEHHO ¢ 3THM THIIOM I'HAPOTEPMAIIUTOB.

CneayeT 0co60 OTMETHUTb, YTO COBMECTHOE Ha-
XO)KIEHHE BbIIIEHa3BaHHBIX TEKCTYPHO-CTPYKTYp-
HbIX THIIOB HAPOTEPMATHUTOB ABIAETCS Haubosee
HaJEXKHbIM KpHUTEpHeM OpYAEHEHHs W YKa3bIBaeT
Ha TIEPCHEKTHBHOCTb BbLIABJEHHS PYAHBIX Tel H
cron6os. IlocneqHee NOATBepXKOAETCs HATHIHEM
pyaHeIX cTonGOB B 30He HagBMroBoid Ha Tex HH-
TepBajiaX, B MpeAe]ax KOTOPbIX PacnpoCTPaHEHbI
PYZbl 3THX TPEX TEKCTYPHO-CTPYKTYPHBIX THIIOB.

[uapoTepmanbHble 00pasoBaHus COOCTBEHHO
OpeK4YHeBOil TEKCTYpPbl IPEMMYLIECTBEHHO CBS3aHbl
C MENKHMH Da3pbiBHBIMH HapyUIEHHSAMH, NPUUYEM
COTpPSDKEHDbI C I1aCTaMH MECUAHHKOB, PEXE, ajes-
ponutoB. OHK He 00pa3ylOT BbIAEPKAHHBIX U 3HA-
yuTeNbHBIX TI0 pa3MepaM OpeoloB. ['uapoTepmanu-
TBI, COCTaBJAIOLME MEIKHE MPOCThie OPeObl PyA
OpeKuMeBOH TEKCTYpbl ¢ KCEHONMTaMHM BMellaio-
LMX MOPOA B KBaplle, M3pe/lka BCTPEHAIOTCA Ha
¢naHrax pymHoro mons. B 3TOM TeKCTypHo-
CTPYKTYPHOM THME FMAPOTEPMAINTOB OpYAEHEHHE
He OOHapy>XeHO, C/eJOBATENbHO CBA3BIBATE C HUM
nepcnekTHBbl 6€3HaNEKHO.

HHoe 3HaueHHe WMEIOT OpeoJibl KBapLEBbIX Me-
TenbuaTo-GpeKuMeBBIX Py, KoTopble Haubonee Ae-
TanbHO u3ydeHsl B 610ke 6 30HBI Hansurosoi. Or-
paHWYEHHOE PacNpoCTpaHeHHe PyAbl MOAOGHOrO
THIA Ha MOBEPXHOCTH — ABJICHHE KaXYILleecs U CBA-
3aHO C T€M, YTO 3TH THAPOTEPMAIUTEI BecbMa He-
YCTOHUMBBI K OKHCJICHHIO H Ha MOBEPXHOCTH ObICT-
PO pa3pylaloTcs, MPEeBPAAACh B MENKYIO LeOeH-
ky. Takue 0Opa3oBaHHs LMPOKO Pa3BUTHI B 3O
BUM BIONb 3070TOHOCHOH uactH bampan-Ore-
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NAXCKOM 30HBI M Ha ryOOKHX TOPH3OHTaX 30HBI
Hanuroso#.

Pynbl kBapueBbIx Gpekynit (KCEHOMUTBI MOIOY-
Ho-6enoro KkBapua B CEpPOM KBaplie) OTMEYeHbI
TOJABKO B OTBalax pocceinu pyd. bessoaubiii. B
JIAaHHOM Ture pyasl HabnomaeTcss BUAUMOE 30J10TO,
T.e. HaJIAYHE 3TOrO THMa PYIAbl ABASETCH TNPAMbBIM
MUHEPIbHBIM MPHU3HAKOM 30/10TOr0 OpY/AEHEHHS.

luapoTepManuThl MOJOCUATOH TEKCTYPH! CepH-
LMT-TI0/IEBOLINAT-KapOOHAT-KBAapLIEBOrO  COCTaBa
obHapy)eHbl B IUTOTHKE pOCChINU pyd. Ycauy, rae
OHM TIPUYPOUEHB! K HApYLIEHHIO CeBEpO-3amaHoro
MPOCTHPaHHUs, KOTOpOE MpOCIeXHUBAETCs IO Bep-
xoBbeB pyd. bagpan. Pymel momo6Horo THma cro-
paf{ueckd OTMEYalOTCS B KOHTAKTOBBIX 4acTAX
PYIOHBIX TEJ, IOKATU30BaHHBIX B 30He HagBurosoi.
ITepcneKTHBHOCTD 3TOrO TEKCTYPHO-CTPYKTYPHOrO
THIa YA HEBBICOKA.

OkonopyAHO-H3MEHEHHbIE OCa04Hble MOPO/bI
C MPOXXWIKOBO-BKPAIJIeHHbIM OpYAEHEHHEM OTMe-
yaloTcs B IUIOTMKaX pocchlineit pyuseB banxan,
Bessoanwbiit, Ycau, no 3one Hansurosoi, Ha Boao-
paznene BangpaH-UYeGypek. Haubonee mmpoko no-
N00HbIe THAPOTEPMATIMTBI BCTpeualoTcs Ha riay6o-
KUX FOPU3OHTaX pYAHBIX Tea. OCHOBHBIMM DYAHbI-
MU MHUHEpaJlaMH OKOJIOPYAHO-HU3MEHEHHBIX BMe-
WAKOWMX [OPOA SBJAKOTCA MHUPUT M apCEHOMMUPHUT.
XapakTepHa OOBONBHO BbICOKas 30J0TOHOCHOCTb
CynbpUIOB (AECATKH I/T), YTO TAaKXKe ABAAETCA MO-
Ka3aTe/JIbHbIM MPH3HAKOM MEPCMNEKTUBHOCTH OpY-
JEHEHHUA.

Oco0eHHOCTH pa3MeUIeHUs TEKCTypHO-CTPYyK-
TYpHBIX THMOB Pyl B TEKTOHHMTax 30HH Haasuro-
BOW OmpejesieHbl MHOTMMH (DaKTOpaMH: CTPOCHHEM
1 MOLIHOCTBIO 30HbI, IUTOJIOTHEH MOPOA B BUCAYEM
1 JieXayeM KpbUIbAX, CTENEHbIO THAPOTEPMalIbHOM
npopaboTKH 30HbI, XapaKTePOM TPELUMHOBATOCTH H
ap. B 3aBUCHMOCTH OT cTeneHM COBMAJCHHS Tpe-
UHH OMepeHHs ¢ KIMBAXKOM, a TaKKe MHTEHCHBHO-
CTH pa3BUTHA TpeulMH ofpasyeTcs KBapLEBOe
JKMJIbHOE BBHIMOJIHEHUE PA3TUYHON TeKcTypsl. Ilpu
MOJIHOM COBMaJeHHH oGpa3yercs KBapLl MacCHBHOM
TEKCTYPBI, TIPH HEMOJIHOM — MOJI0CHAaTON TEKCTYPBI,
NpH YaCTUYHOM — OGpeKuueBMIHas TEKCTypa, MpH
CHJIBHOM HECOBMAaJeHHH BO3HHUKAIOT ceTyaThie 30-
Hbl NpoXKHaKoBaHus. [Ipn oTCyTCTBMM CyOIMpPOT-
HBIX TPELMH WIM Ha JOCTaTOYHO GonbLuem yaalie-
HHH OT HHX, B TPEIIMHAX OMEpEeHHs, TEKCTypa pyd
npoxuikoBas. CneaoBarebHO, TEKCTYpPHBIH PHCY-
HOK PYA M HMX HaxOXJECHHE B 30HE OMpPEAE/AIOTCA
HalMuMeM CYOIUMPOTHBIX CTPYKTYp, yrjiamMu co-
uileHeHHs UX Kak B IUaHe, Tak M B pa3pe3e, CllaH-
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LIeBaTOCTbIO MOPOA BUCAYEro Kpblla M JIeXKauyero
KOHTaKTa 30Hbl, Pa3sBHTHEM CEKYIUMX TpEUIHH C
asumyToM nagenus 290-360°. Ha rny6okux ropu-
30HTaX 30HbI HanBuroBoii Bceraa oTrMmevaeTcs He-
CKOJIKO TEKCTYPHBIX THIOB pPYA.

3aKOHOMEpPHOCTH pa3MeLLeHUR U KpUTEPUN
NPOrHo3UpoOBaHMWA 30M10TOr0 OpPyAeHEHUs!

H3yyeHne 3aKOHOMEPHOCTEH pa3MelleHHs opy-
JeHeHHs B 30He HaaBurosoil mposoamnoce ¢ ue-
JIbIO BBISBJIEHHS KPHTEPHEB NPOrHO3UPOBAHHA OpY-
[EHeHHS W, B YAaCTHOCTH, PYAHBIX CTOJ60B pa3sHbIX
MOp(}OOrHHECKHX THIOB: XXWJIbHBIX KBApLEBBLIX H
TMPOXKHIIKOBO-BKPAIUIEHHBIX KBapLIEBO-CY/Ib)HAHBIX.

[ToHsATHE O KPUTEPHUSIX MPOTHO3UPOBAHHMSA OpY-
JeHeHus BrepBble paccMoTpeHo B.M.Kpeiitepom
(1960) n B panbHeilieM pa3BHMBANOCh MHOTHUMH
uccienoatensmMi. Hamu kpurepuu paspabateiBa-
JIMCh HAa OCHOBE KpyNHOMacluTaGHOro MuHepao-
FMYECKOTO0 M CTPYKTYPHOTO KapTUPOBAHHUA 30HbI
HajBuroBoii B MOA3EMHBIX U MOBEPXHOCTHBIX rop-
HbIX BBIpabOTKaX, a TakKe NMPH U3YYEHHH KEpHa
CKBa)XXMH. AHaIM3 JaHHBIX MO cocTaBy, MOpdoJo-
MU, pa3MepaM, CTPOEHHIO, TEHE3UCy M COXPaHHO-
CTH MHHEpaJIbHbIX OPEOJIOB MO3BOJIKI OXapaKTepH-
30BaTh HHHOPMATHUBHbIE MPU3HAKH, KOTOPBIE MOTYT
ObITH MOJIOXKEHBI B OCHOBY CHCTEMbI KPUTEpHEB
NPOTHO3UPOBAHHA PYAHBIX CTONOOB. MHuHepasib-
HbIMH TNPU3HAKaMK OPYAEHEHHUS SABJIAIOTCA: Hajlu-
ype XapaKTepHbIX MMHEpAIOB B pyaax, OKOJOpYA-
HO-M3MEHEHHBIX NMOPOJaX, MEXaHMYECKHX Opeosiax
paccesHus (MOBHANIBHBIX H JETIOBHANBHBIX); OCO-
GeHHOCTH CcoCTaBa, MOPGOJIOTHH, KPYMHOCTH H
CTPOEHHUs MMHEPATbHBIX BHIOB; HAJIMUME M Xapak-

TEp pacnpoCcTpaHEeHHA B 30HE HaJABHUIa pa3HbIX TCK'}

CTYPHO-CTPYKTYPHBIX THIIOB PYJ, a Taloke APyrue.
1o 3HaYMMOCTH NMpHU3HAKK Pa3AENAIOTCSA Ha NpAMbIE
M KOCBEHHble; HH)OPMATHBHOCTb NpHU3HAaKa IpH
MOBBILIEHUH AETAILHOCTH paboT coXpaHseTcs, BO3-
pacTtaeT WM NMOHUXaeTCs.

B npenenax mosas pa3BUTBl TpHU Treosioro-mnpo-
MBILIJIEHHBIX THMAa OpPYAEHEeHHUs: | — MHHepaau3o-
BaHHbl€ 30HBI JApOOJeHHs ¢ MPOXUIKOBO-BKpa-
TUIEHHBIM W KWJIbHO-TIPOXHMIIKOBBIM OPYAEHEHHEM,
2 — CeKyILHe XHIb, 3 — MEXI1/1aCTOBbIE XKHUIIBI.

3oHa HapgeuroBas mpenctaBiseT NEpBblA THI,
U3YYyeHHe KOTOPOTO BBIABHJIO 3HAYMTEIBHOE CXOML
CTBO C HEKOTOPHIMH KPYMHBIMHU MECTOPOXAECHHSA
MH, JIOKQJIM30BaHHBIMH B YIJIEPOAHCTO-IIIUHHCTBIX
tonwax (HexnanuHckoe, HartankuHckoe, Cyxofl
Jlor u gp.). OTH MeCTOpPOXKAEHUs JIOKaNU30BaHbl B




30Hax ApOO/eHHs PErMOHAIBHBIX Pa3jioOMOB MEPBO-
ro U BTOpOro mopsaakos. Hapymienus xapakrepu-
3yl0TCS PA3TUYHBIMH yriamu magenus (ot 20 mo
90°) ¥ MHUHEpaIM30BaHbl Ha 3Ha4YHTENILHOM NpPOTH-
»EHHH 110 MpocTHpaHHio (10 5-10 kM) U mageHuro
(no 2-3 kM). TunuyHO pasHOOGpasHOe cCTpoeHHe
TEKTOHHTOB: OYIHHAX, IJIaCTHYECKHE AUCIIOKALIUH,
pacC/IaHLEBAaHHe U CIOXKHeHIas TPELHHOBATOCTb.
VIMEeHHO TakMMH MapaMeTpaMH XapaKTepH3YHTCs
MHHEpPAITM30BaHHBIE 30HbI ApobienHHs baapaHckoro
yana (Hapsurosas, HanexauHckas, TanuHckas).

KpynHble MECTOPOXICHHSA THMAa MHHEPaIH30-
BAaHHBIX 30H APOOJICHHS OOBIYHO 3HAYMTENBHO YAa-
NEHBI OT MarMaTHYeCKUX 06pa3oBaHHi, BCKPBITBHIX
Ha YpOBHE COBPEMEHHOIO 3PO3HOHHOrO Cpe3a, HO
MPOCTPAHCTBEHHO COMPSKEHbl C  HEBCKPBITBIMH
MacCHBaMH, 4YacTO 3aHHUMas HaJalHKaJbHOE MOJI0-
xeHue. [Ipy 3TOM HMHTPY3HBBHI MPOSBIAIOT NEOXH-
MHYECKYK CeLaIn3aluio Ha 30moT1o. IIpocTpaH-
CTBEHHOE COMpsDKeHHEe opylneHeHHs bampaHckoro
y3/7a ¢ HEBCKPBITBIMH MacCHBaMH I'PaHHTOUIHOTO
cocTaBa TMOATBEPKJAAETCS TeOPHU3UYSCKUMH JIaH-
HbIMU (rpaBUMETPUYECKHE M MAaTrHHTHbIE aHOMa-
JIMM), a TaKkKe pe3yJbTaTaMHM CTPYKTYPHO-TeOoMOop-
¢onoruueckoro aHanuza penbeda (KonbLEBbIE
CTPYKTYPbl PETMOHAIBHOTO M JIOK&JIBHOTO THIOB).
Pacuethl mokaseiBaloT, 4To rAyOMHa 3ajieraHus
HEBCKPBITBIX MAacCHBOB MarMaTH4ecKHX MOpoJ
Banpanckoro ysma kome6nercs B mpegenax 1,5—
5 KM, T.e. 3TO TOT MOPANOK IJIYGHH, KOTOpBbIH Xa-
PaKTEpeH KPYMHBIM MeCTOPOXIEHHAM THMNA MHHe-
PaNHU30BaHHEBIX 30H ApOGIeHHS.

CTpykTyphl JeTalbHO M3YYeHHBIX MECTOPOX-
ACHHH NOCTATOYHO PasHOOGPAa3Hbl MO COYETAHHUIO
Pa3peIBHBIX U CKIaQuaThiX gUcIOKauui. [1aBHBIMU
SJIEMEHTaMH CTPYKTYpB! ABJAIOTCA pa3pblBHblE Ha-
PYylWeHns, onpenensionMe OIIOKOBOE CTPOEHHE
pyaHoro mons. Byioku XapakTepH3yroTCs pa3HO-
POIHOM CKJIATYATOCTBIO, PA3IMUHBIM HATPABICHH-
€M M WHTECHCHUBHOCTLIO CHCTEM pa3pbIBHBIX Hapy-
LICHMH BTOPOro M TpeThero Mopaakos. CTPYKTyp-
HO-TEKTOHMYECKUIA KOHTpPOJIb OpYHEHEHHs KpyI-
HbIMH  Pa3pbIBHBIMM MC/IOKALMAMH Npelonpese-
/AN MOPGONOTHIO PYAHBIX Tes, THIMYHBI KpymMHble
MINTOOOpa3Hble, JIECHTOBMAHbIE W JIMH3OBHIHBIE
PyAHbIE Tena. XapaKTepoM BHYTPHPYAHBIX TOABH-
ek oOBscHAETCS MOpdONOrUs M B3aMMOPACIoo-
KCHUE pynHbIX cTONGOB. Bonbwias wacth 3anmacos
MECTOPOXICHHs CBA3aHA C PyAHBIMHM CTOAGAMH C
NPOXKM/IKOBO-BKPAMNIEHHBIM M XKHJIBHO-TIPOXKHII-
KOBbIM  OpyneHeHWeM, MM NOZMMHEHBI PpyaHble
CTONOEI XUNbHOrO TrMa, OCHOBHOM TOHHMK cocpe-

AOTOYEH B Mpe/ie/laX MOIIHBIX U MPOTHKEHHBIX 30H
npobneHns; CeKyIHe M MEXIUIACTOBLIE >KHIIbI B
CTPYKTYpaX CONPSIKEHHA C 3THMHM 30HAMH HUMEIOT
Mo 3amacaM OrpaHMYEHHOE 3HaueHHe. YPOBEHb
KOHLICHTPALMK 30JI0Ta M 3IEMEHTOB-CITyTHUKOB B
pyaax orav4aerca cabo BBIPOXEHHOH KOHTpacT-
HOCTBIO M HE3HAYMTEJIbHOH 30HAIBHOCTHIO. Pyjbl
MUMEIOT B LIEJIOM HEBBICOKOE COIepXaHHe 30/0Ta
(5-10 r/1) ¥ NpocTPaHCTBEHHYIO COBMELIEHHOCTD
MHHEPAIbHBIX accouraunii pasHeIX craguit. Ilo
pasMepy, MOpQONIOTHH U CTPOEHHIO PYAHBIX Tell,
CpeliHeMy COJEpXAHHIO 30J0Ta MPOTSHKEHHBIH
(oxon0 6 kM) pyHOHOCHBIH HHTepBan 30HbI Haxsu-
roBoi 00nafaeT MMEHHO 3THMH NapaMeTpaMu TH-
MOBBIX MECTOPOXACHHUH.

B npenenax 3onpl Hagsurosoii, Hapsay ¢ wu-
POKO  pacmpOCTpPaHEHHBIMH  MPOXKHJIKOBO-BKpa-
TUIEHHEIMH HEBBICOKO 30JIOTOHOCHBLIMU THIIaMH PYA
(6n10ku 1-5), ycTaHOBNEH KPYNHBIA CTONG KHILHO-
ro tvna (6;10k 6), pyAbl KOTOPOTO XapaKTepU3yIOT-
Cf OYeHb BBICOKMM cojepkaHueM 3osota (o S0—
100 r/t). CeromHs HeT OCHOBaHMii MpeAronarars,
4TO OJIOK 6 ABNAETCA MCKIIIOYMTENbHBIM SABIEHHEM
s opyneHeHus 30oHbel Hapsurosoit. bonee Toro,
N0 CTPYKTYPHBIM OCOOCHHOCTAM MOBEPXHOCTHBIX
YacTeH 30Hbl MOXKHO OXKHIaTb BLIABJICHUS aHANIO-
THYHBIX PYAHBIX CTON60B, c1abo 3aTPOHYTBIX 3po-
3ueit M Booblle He BCKPBITHIX (Cherbix). Bbise-
JieHHE BBICOKOKBApLEBBIX PYOHBIX CTONOOB B 30HE
Hansuroso# crnemyer paccMarpuBath JIMIIbL Kak
JOTIOJTHUTEBbHBIN MONMOXHTENbHbIA (aKTOP OLEHKH
opyaeHenus. ITogoOHble cTOnGBI M3BECTHBI M Ha
ApYr¥X AETAIBHO pa3BeNaHHBIX MECTOPOXKIACHHAX
paccMaTtpuBaemoro Tumna (Hexxmanunckoe, Harai-
KHMHCKO€ H JIp.).

Pan uccnemoBarene#t BbicKasbiBaid aBTOpaM
r7aBbl COMHEHHS OTHOCHTENbHO MacTabHOCTH
BKpAIJIECHHOTO OpYyJAeHeHHMsA; OHM OTHOCAT ero K
crniopagu4eckoMy ssineHuto. Ham npencrasnsercs,
YTO MX BLIBOJ] HE YYHMTHIBAET BJIMAHHS THIEpreH-
HBIX MPOLIECCOB, KOTOPbIE HEOJHOKpPATHO Mpeobpa-
30BBIBAIM PyIbl B J0-, CHH- M MOCIEMEp3/IOTHOE
BpeMs. BxparyieHHHKHM 3070TOHOCHBIX CyNb()UAOB
¥ KapOOHATOB Pa3BUTHI B PyJax OYeHb LIKPOKO, HO
B MOBEPXHOCTHBIX YCJIOBHAX MOYTH He Habiwona-
IOTCA, TaK KaK 3aMelleHbl JIErKO BHIBETPUBAEMbIMH
CynbdaTaMH, THAPOOKHUCIAMH U OKHCJIaMHU XKeJle3a,
MarHus, KajlbLus U APYyTrUX 37eMeHTOB. Pe3ynbTaThl
6ypoBbIX paboT OHO3HAYHO MOKA3a/IH, YTO JO Iy-
Ounbl 250-300 M pyab! 30HBI MHTEHCHBHO OKHCJIE-
Hbl, TaKXXe CHJIbHO OKHCJIeHbl MOPOAbl BHCAYEro
Kpbula 30HbI ApobsieHHA. 3TO ecTecTBEHHO, NO-
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CKOJIBKY B CHJTy reOMOp(OIOrHYecKoro noyoxkeH!s
MWIOHHUTBl 30HBI SBJIJIACH BBICOKONPOHHULIAEMBIM
TEeNOM 11 TMMEPreHHBIX PacTBOPOB B JOMEP3INOT-
Hoe BpeMs. BnusHue runepreHHsIX MpoLeccoB He-
006XOIMMO Y4YMTHIBATh NMpH ONpPOOOBaHMM pyd, Ha
4TO paHee obpaianock ocoboe BHUMaHHe. Tak, Ha
puc.2.7 npuBeAeHbl rHCTOrpaMMbl COAEPMXKAHUA 30-
JoTa B pyaax Onoka 6 Mo JaHHBIM KaHaBHBIX,
WITONBHEBbIX M GypoBbix pabot. Huskoe conepixa-
HHe 30JI0Ta B KEPHOBBIX Mpobax (Mo cpaBHEHHIO C
npobamMu KaHaB) PAAOM reo00roB ObUIO MOJIMKEHO
B OCHOBY HEraTHBHOW OLICHKH IIyOOKHX MOpH30H-
ToB 30Hbl Haapuropoit. OnHako HaMu Ha OCHOBE
MMHEpaJIOrH4eCKHX HcCNeqOBaHMi 6bl10 JO0Ka3aHo,
yto mpu OypoBbIx paboTax 3070TO, KaK W CHIep-
reHHble MHHepasbl, YJIaBIMBaeTCs IUIOXO, Orpa-
Hu4veHHo. [lo3qHee Mpoxoaka IUTONEH MOMHOCTHIO
NOATBepAHIa JaHHbIA BeIBOA. M3 npuBeneHHOro
BBILLE ClIe[lyeT, YTO Ha riyOOKHX rOpH30HTaX 30HBI
Hapsurosoit (6onee 300 M OT MOBEpXHOCTH) MOX-
HO OXKHIATh YBEJIMYEHHs PONM TMIIOreHHbIX Mpo-
JKWJIKOBO-BKPAIUICHHBIX PYH, CKPBITBIX TIMIEpreH-
HBIMH NpoLieccaMy BOJIW3H MOBEPXHOCTH.
PaccMOTpeHHbIH Bbllle BOMPOC HMEET elle
OJIMH BaXKHBIH aCMeKT, KOTOPbIi, MO Mpeanosnoxe-
HUAM aBTOPOB IJIaBbl, BO3HHKHET MpH pasBelke
nepBUYHBIX pyA 30HbI Hapsurosoi. Peus uper o
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Puc.2.7. T'ucrorpamma pacnpenenenus 3onota B pyae 610ka 6
30Hbl Hansuroso#t no naHHeiM onpoGoBanus kaHas (1), wToms-
HeBbIx BeipaboTok (1) u ckaxku (I1I). n — konuyectso npo6

KPYMHOCTH BbIJIeJIEHUH caMopoaHoro 3o50ta. Mu-
HEPAIOro-reOXHMHUYeCKHe HCCIeAOBaHUA TMOKa3bl-
BAIOT, YTO B OKMUCJIEHHBIX pPyJaX Ha BEpXHHX ropH-
30HTaX OCHOBHAs YacTb 30JI0Ta NpeACTaB/eHa Mel-
KHMH M KPYIHBIMH PpakuusaMu (NpeuMyLIeCTBEHHO
6onee 0,05 mm). Takum 06pa3om, OKHCIIEHHBIE PY-
Jbl JO/DKHBI OBITb OTHECEHBI K JIErKO 000TraTHMbIM
rpaBHTALIMOHHBIMU cllocobamu. OxHako Ha rmy6o-
KHX FOPHU30HTaX B MEPBUYHEIX Pylax ClelyeT 0XH-
JaTh CHIDKEHHUs JOJIH 3TUX ppakuuii U BO3pacTaHHs
NPOLEHTa AMCIEPCHBIX CBA3aHHBIX (opM 3070Ta.
OTO NOATBEpXAAETCA TakxKe pe3yabTaTaMH Hcclle-
JOBaHMM MO 30JI0TOHOCHOCTH PYIHbIX MUHEPAJIOB.

Opynenenne banpanckoro ys3na chopmupoBa-
JIOCh B MOCNECKIAqYaTyIO 3MoXy; (OpMHpOBaHHe
IMaBHBIX PYJOKOHTPOJMPYIOIIHX W PyJoBMeELLatO-
IMX CTPYKTYP 3aBEpPUIMIOCH B LOPYAHOE BpeMs.
O6pa3oBaHHe pyA OCYUIECTBISIIOCH B TPH CTaa{M
(Tabn.2.3). B paHHIOIO NPOHCXOMIM HHTEHCUBHbIE
NpoLecchl OKOJIOPYIHOrO MeTacoMaTo3a C pa3BH-
THEM THNOMOP(QHBIX MUPUTA, APCEHONHPHTA, CEPH-
uuta ¥ ¢epponosomura. Taioke (GopMHUPOBAIHCH
NpOAYKTHBHAs NHPHT-apCeHONMPHUT-KBapLIEBas
XunpHas accouuauus. CpenHss ctaaus MpeAcTaB-
JieHa BBICOKOMpPOMYKTHBHBIMH acCOUHaLMAMH T'UA-
POCTIOANCTO-NONUCYJ 1B HIHO-KBAPLIEBOrO COCTABA.
3awirounTenbHas, HeNPOAYKTHBHAA CTa[Hs CJIOXKeE-
Ha AaHTHMOHMT-KBapUeBOH accorauuei. Takas
MOCJIeI0BATENILHOCTD pPynooOpa3oBaHHs — 0OBIYHOE
ABJIeHHe A8 OOJBIIMHCTBA KPYMHOOOBEMHBIX Me-
CTOPOXKAEHUH THMA MUHEPaTU30BaHHbLIX 30H Apo6-
JIEHHA.

Ilpeanaraemas cucrema KpWTEpHeB MpPOrHO3M-
POBaHKA 30J0TOr0 opyaeHeHus 3oubl Hansurosoi
OCHOBaHa Ha pa3paboTKe TaKUX MoKasaTeneH, Ko-
TOpPBIE MOTYT OBITh MCMOJIB30BaHbl Ha YPOBHE Tpa-
JULHMOHHBIX TPOH3BOACTBEHHBIX I'E€0JIOr0-CheMOY-
HBIX, MOMCKOBO-OLIEHOYHBIX U Pa3BeOYHbIX paboT.
INepBbiii onbIT pa3spaboTKH TaKOW CUCTEMbI MpUBE-
JeH B Tabn.2.4. BaxHeliulee 3HaueHHe OTBOAUTCA
CTPYKTYPHO-MOP(OJIOTHYECKHUM,  MHHEpaJloruye-
CKHM M TreOXMMHUUYEeCKHUM KpHuTepusam. OmHako ciie-
ayeTr 0co60 Mog4YepkHyThb, YTO 3HauYeHHe (Bec) KOH-
KPETHOTO KpUTEpHs OrnpenenseTcs MHOXECTBEHHO-
CTBIO €ro CBA3eH ¢ APYIMMH KPHTEPHAMM.



Ta6baunua 2.3

Jranbl, CTAAHH pynooﬁpasoaauuﬂ H MHHepaJ/ibHble aCCOUHARHH PYA Banpauclcoro noixs

F'mnmoreHHsI# 3Tan

FmnepreHub i 3Tan

IlepBas cranus

Btopas cranus

Tpertbs cranus

Munepans-
HBIE aCCO-
uMauny

MeracoMatu-
YECKUX BBICOKO-|
30/10TOHOCHBIX
MUpUTAa U apce-
HOMHPHUTA

APpCEHOMHPUT-
MUpHUT-Kap6o-
HaT-KBapLEeBas

MuHepabl

XansKonupHr-
rajeHur-kap6o-
HaT-anboUT-
KBapLeBas

Cdanepur-
TETPadApHT-
CEepHLIMT-KBap-
nesas

CepHo-
cynbdar-
HOTO COCTaBa

OKCHAHOTO
cocrasa

KBapu-aHTumo-
HUTOBAS

3oa0TO
Xansko3uH
ApreHTHT
lanenut
Caneput
XanbKonupHT
Kosennmnu
AHTHUMOHHT
[Tuput
Mapkasur
ApCEHONUPHT
Tetpasapur
Opeitbeprur
BypHouut
Bynanxepur
JIKEMCOHUT
Pytun
bpykut
[Monuauut
Ksapu
Xanuenox
[Cerur
CepBaHTUT
Kansuur

000000000000  +t+++++++++

bttt bt

000000000000 000000000000
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000000000000

Jonomur
Lepyceur
Manaxur
Asypur
AHraesur
lunc
Dncomur
Anarur
Sposur
Ckopoaut
Uupkon
Typmanun
Cepuuur

FHtb

000000000000

000000000000

At

Xnopur
Kaonuuur
Ansbur

Oprokias

[Ipumenanue. 0oo

000000000000
000000000000
000000000000

000000000000
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— FnaBHbIE, +++ — BTOPOCTEMNEHHbIC MUHEPAJIBl; —— — NOCTOsSHHAA, ----- — CIIOPAAHUYECKas MPHUMCCh.
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Tabnuna 24

Cucrema KpuTepHeB NPOrHO3HPOBAHHSA KHAbHBIX KBApLIEBbIX H MPOXHIKOBO-BKPANJICHHBIX

KBapueBo-Cy/Jb(UAHBIX THNOB opyAeHeHHs 30HblI Hansurosoh

Kpurepun

I OueHuBaeMbIe MapaMeTpbl

CrpyktypHO-Mopdonornieckue

MHHCPMOFH‘ICCKHC

IMpocTeie NAHTOOOpa3HbIE, TMH3OBUAHBIE M NEHTOBUIHBIE 3/IEXKH; MPAHMULLI TEN ONIPENENSIOTCS
onpo6oBaHHeM.

Paamepe! pyaHBIX TEN O4YeHb KPYMHbIE W KPYMHbIE MO MPOCTHPAHHIO U MAICHUIO, BbLAEPKAHHAS
MOILHOCTb.

Menko-, cpenHewebeHYaTnie IMOBHANBHO-ACMIOBUANIBHEIE OPEObl NPEUMYLIECTBEHHO Opek-
4YHUEBBIX TEKCTYPHO-CTPYKTYPHBIX THIIOB Py C BKPAINIEHHOCTBIO CAMOPOIHOro 30710Ta,
apceHONUpHuTa, 61eki0M pynrl, 6YPHOHHTA, caEPHTa, XANbKOITUPUTA, KENEIUCTOTO NONOMH-
Ta, MMPUTA, CEPULIUTA U NOJIEBOTO IUMATA.

MuHepaneHele 3110BHaAIbHO-NETIOBHANIBHBIE OPEObl OPYICHEHHS UMEIOT KPYIHBIE PasMepbl,
HEPABHOMEDPHOE 1 30HANLHOE CTPOEHHE, IMHEAHYIO GOPMY; COCTOAT U3 MHOTUX JIEMEHTAPHBIX
OpEOoNOoB.

30HaNbHOCTh THMNOMOP(HBIX CBOHCTB MHHEPANoB (CAaMOPOAHOI0 30/10Ta, 3070TOHOCHOCTH
cyne$unos, kKapOOHATHEIX MUHEPANIOB).

Cnabble aJTIIOBUANLHBIC OPEOJIBI-MOTOKM OPEKYHEBBIX TEKCTYPHO-CTPYKTYPHBIX TMMOB PyX C
BKPAIIEHHOCTBIO CAMOPOLHOT0 30/10Ta U COMYTCTBYIOIIMX PYAHBIX H HEPYIHBIX MHHEPAJIOB.
HVIHTeHCHBHBIE ATIOBHANIbHBIE OPEOBI-MIOTOKH TMIPOTEPMATIBHO-H3MEHEHHBIX NTOPOJ, XapaKTe-
PH3YIOLIMXCS BbICOKOH CynbpuamM3anHei.

PeauKTHI MOLLHEIX THHERHBIX KaHHO30HCKHX 30H OKHC/IEHUS CY1b(aTHOro ¥ OKCHIHOIO TUIOB.
PocchinHas 3010TOROCHOCTS.

FeoxuMmuueckue

Hesslicokoe CpeHee coaepxKaHue H paBHOMEPHOE paclpeae/ICHHE 30/10Ta B pyleE.

KpynHele nuHeHHble MaJOKOHTPACTHbIE METALIOMETPUUECKME OPEOJIbl M IPYMIbl OPEOJIOB 30-
N0Ta, MBILLbAKA, CYPEMBI, LIMHKA M KaJus.

MolnHele 30HBI OKOJIOPYAHO-W3MEHEHHBIX OCANOYHbIX NMOPOX (OKBAapLUEBaHME, CEPHUNTH3ALNS,
cyabpuau3aLms, kapooHaTU3aLMA).

KpynHsle 3moBHanbHO-AEMIOBHANBHBIE THHEHHBIE OPEOJbI OKONIOPYAKO-U3MEHEHHBIX MOPOA C
TMOBBIIEHHON KOHUEHTpae MbILIBSKA, LIMHKA U KaJus.

TexkToHnyeckne

KpynHsie, ¢ yrioBbiM HecorjiacieM perHOHANbHBIE M JIOKAIbHbIE 30HB APO6IEHHs, pasrpaHu-

YMBAIOILKE GIOKM C PA3HBIM THIIOM CKMAfyaThlX M Pa3phIBHLIX CTPYKTYp, pexe BHyTpPHOIOKO-

BbIC.

Y4acTKM COMPsKEHHA KPYIHBIX Pa3oMOB C OJHOM MM HECKONbKMMHM CHCTEMaMH COTOAYM-
HEHHBIX Pa3pbIBHBIX HAPYILIEHHH.

Jlutonornyeckue
HHUS.

K cTpykTypHO-MOPGHOIOrH4EeCKUM KPUTEPUAM
OTHeceHO JBa: (opMa M pa3mMepbl pyAHbIX CTONGOB.
O6a kpuTepHs OLEHHBAIOTCS KOHKPETHBIMM Mapa-
MEeTpaMH W BIOJIHE YBEPEHHO OMpeAesAoTCs Ha
nroboit ctaguy MX u3ydeHus. Eciau gaxe pynHsid
cToN0 He H3YYeH B KOPEHHOM OOHAaXXEHMH W He
BCKPBIT FOPHBIMK BBIPAOOTKAMH, TO MO TEKCTYPHO-
CTPYKTYPHbBIM THIIaM pYA, X COCTaBy B MUHepasb-
HOM OpeoJie MEepPBUYHOr0 WJIH BTOPHYHOTO THMA
MOXHO CO 3HAYHTENbHOH JOCTOBEPHOCTBIO OMNpE-
JeUTh CTPYKTYypHO-MOp(onoruyeckue ocobeHHo-
cTH opyaeHeHHs. CTPyKTypHO-MOpQOIOrHYECKHE
KPHUTEpHH SBNSIOTCA TNIaBHEHILIMMH U1 Ompenene-
HUSA eoJIoro-MPOMBIIUIEHHOr0 THIA OpyJCHEeHHS,
YTO MMeeT OonpeJesfioulee 3HaYeHHE NPH TEXHUKO-
9KOHOMHMYECKOM O0OCHOBAHHH JaIbHEHIIMX pa3Be-
JIOYHBIX paboT.

Becbma  pa3sHOOOpa3Hbl  MMHEpalorMyeckue
KpuTepud. BakHelluee 3HaYeHHe cpead HUX HMe-
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HCO}IHOPOI{HOC CTPOCHHE FHPIHHCTO-HCC‘{aHO-aJlCBpHTOBOﬁ TONIUK B KpPBUIBAX 30HBI Ilp06ﬂ6'

I0T KpynHble MenkoulebeHuaTbie caaboBblpaXKeH-
Hble MHHEpaIbHBIE Ope0sbl OpeKUHeBBbIX, MONOCYa-
ThIX U "MapwasuroBbix" Tunos pya. O6s3aresb-
HBIM ABJAETCS pa3sBUTHE B OpeoJie CaMOpOJHOro
30J10Ta MM €ro MHHepanos-cryTHHkoB. [lepuu-
Hble, 3/IIOBHANIbHO-AEMIOBHANIbHBIE OpEOJbl MOTYT
OBITH TakKEe MOHO-, OU- U MOJIUMUHEPATbHBIMA.
BecombimM nokasareneM ABIAIOTCA pa3Mepbl JJHOBH-
aJIbHO-JIEIIOBUAIbHBIX OpPEOJIOB, OCOOEHHOCTH HX
cTpoeHus U popm. OpyneHeHHe TUMa MHUHEPAIU30-
BAHHBIX 30H APOOJIEHHS COMPOBOXKAAETCA KPYMHBI-
MM JIMHEHHBIMH YETKOBHIAHBIMH OpEOJiaMH, KOTO-
pele MpOSABJIEHBl OYeHb cab0 M XapaKTepHU3yroTC
HHU3KOH MHTEHCHBHOCTBIO U KOHTPACTHOCTBIO.

K MuHepamoruyeckuM KpHUTEpHAM OTHECEHbI
TUNOMOp(Hble OCOGEHHOCTH OTACIbHBIX MHHepa-
JI0B, IJ1aBHBIM 00pa3oM, 30HAIbHOE U3MEHEHHe TH-
NIOMOP(QHBIX CBOHCTB TaKMX MHHEPANOB, KaK camo-
poaHoe 3010TO, kapOoHaThl, cyiabguasl. Panee, B



4AaCTHOCTH, HEOJHOKPATHO OTMEYasoch, 4TO pYA-
Hpie CTONOBI MECTOPOXKAEHHHM XapaKTepH3yoTCs
06bIYHO OTHOCHTENIBHO Haubonee KPYMNHbIM H BbI-
cokonpobHbiM 30m0ToM. Cyas no  uMerolmMCs
JaHHbIM, MOMy4YeHHbIM no 30He Hangsurosoi, aHa-
JIOTHYHOE SBJIEHHE HMeeT MecTo W Ha banpane.
Tak, B mpeaenax pyaHoro cronfa 61oka 6 camo-
pPOJHOE 30JI0TO HMeEeT OTHOCHTENbHO HanGosee
KpyMHblEe pa3Mepbl. AHAIOTHYHOE HIH OYeHb CXOX-
HOE 30JI0TO YCTaHOBJIEHO TaKoKe B 6110Ke 5.

OcobeHHOCTH HM3MEHEHHs BHAOBOrO COCTaBa
KapOOHATOB BBHISIBUJIM TECHYIO CBS3b 30JI0TOrO OpY-
neHenns ¢ QeppogonoMuToM. Opeonsl pa3BUTHA
depponoaoMHTa — 3TO GIArONpPHUATHBIH MOKa3aTesb
30/10TOHOCHOCTH PYIHBIX TE.

ABTOpaMM HEOJHOKPAaTHO oOTMevanoch (Amy-
3UHCKMA U ap., 1977; 1979), uto cpeanee coaep-
»KaHWE 30JI0Ta ¥ BEJHYHHA ero AMCIIepCHH B pya-
HBIX MMHepasiax HauOosplIHe B caMbIX GoraTbIx
pyaax. OpyneHenue 30HbI HanBuroso# BrosHe co-
OTBETCTBYET ITOMY MOJOXEHHIO, XOTH 30J0TOHOC-
HOCTb PYAHBIX MUHEPAJIOB W3yYeHa noka cnabo us-
3a BHICOKOM CTENEeHH OKMCJIEHHOCTH Py

lonoxuTensHbIM ~ JIOKaIbHBIM  KPHUTEpHEM
OLEHKH OpyHEHeHHS SBIAETCS HIM4ME asUTIOBH-
aNbHBIX OPEOJIOB-TIOTOKOB Talek pyd, a TaKke
LLJTUXOBblE OPEOIbl CAMOPOAHOrO 30J0Ta U COMyT-
CTBYIOLIMX MHHEpaIOB. OTH OpeoJibl XOPOILO BBI-
ABJIAIOTCA MIPH KPYMHOMAaCIUTaOHOM KapTHPOBaHUM
KaK M0 COBPEMEHHOMY aJUTIOBHIO, TaK W MO rajeuy-
HbIM W 3QeNbHBIM OTBaTaM “TieckOB” OTpaboTaH-
HbIX POCCHINHBIX MeCTOpOXAeHHH. BecbMa xapak-
TEPHO, YTO NPOXKHIKOBO-BKpaIJIeHHOEe OpyJdeHeHHe
B MMHEPAIM30BaHHBIX 30HaX APOOJICHHS COMpPOBO-
KAAeTCsl 04eHb CMaObIMH MU MENKMMH IOTOKaMH.
OTo onpenenseTcs TOHKOMPOXH/IKOBBIM XapakTe-
POM OpyZAeHeHHsl, BBICOKOH CTENEHbIO HHTpapyaHO-
ro ApoGiEHHS TMAPOTEPMAIMTOB, BBICOKOH CIIO-
COGHOCTBIO pyn K (U3MYECKOMY H XMMMYECKOMY
BBIBETPUBaHUIO. TIpH MCMONB30BAaHUH ITOrO KpHTE-
pua crepyer obpamate ocoboe BHHMaHHE Ha CO-
CTaB PYAHBIX W HEPYAHBIX MHUHEPAIOB B TajbKe.
AHaJIOTMYHBIA XapaKTep MpOSBIAIOT TAKXKe ALTHO-
BHAILHBIE OPEONbI-TIOTOKH TUAPOTEPMAIbHO-H3Me-
HCHHBIX MOPOJ, KOTOPBIE OOBIYHO XapaKTEPU3YIOT-
Cs Haubosee BLICOKOM cyasdunuzanme.

Pynui Bagpauckoro ysna npeTepresy CIOXKHbIE
THNEPreHHbIe M3MEHEeHHs, M0ITOMY MpH OLEHKE
OPYACHEHUS HEOOXOIMMO YUTBIBATE PA3BUTHE JH-
HCHHBIX 30H OKHMCNIEHMs, KOTOpble Ha YPOBHE CO-
BPEMEHHOTO Cpe3a OueHb CUJILHO MCKAXKAIOT TpH-
3HaKH NePBUYHOro OpyaeHeHHS.

I'eoxuMHUUECKHEe KPUTEPUH OLIEHKH OpyAeHEHUS
MHoroo6pasHsl. [IpoXunkoBoO-BKparieHHOe Opy-
JIeHeHHe B MMHEPaJIM30BaHHBIX 30Hax ApoOseHHs
XapaKTepu3yeTcs HEBBICOKHM CpPefHHM colepXKa-
HHEM M PaBHOMEDHBIM paclpe/leIeHHeM 30J10Ta B
pyae, >XKWIbHBIE KBapLEBble CTONAOBI OTIHYAIOTCS
YMEPEHHO BBICOKHM H OY€Hb BBICOKHM COAEPXKAaHH-
€M 30JI0Ta NMPU HEPaBHOMEPHOM W HCKJIIOYHUTENBHO
HepaBHOMEpHOM pacnpeneneHuu B pyae. CoorTser-
CTBEHHO, MeTaJIIOMETPHYECKHE OpeoJibl 3070Ta H
COMYTCTBYIOWIMX 3J€MEHTOB 001afaloT aHaJIoTHY-
HBIMU MapaMeTpaMHy.

3HaueHHe JMTONOTHYECKHX KpUTepHeB ofuie-
H3BECTHO U HE HY)KJAeTcs B JeTAIbHOM OMHCaHMHU.

[pennaraemas cucTeMa KpUTEpUEB MO3BONAET
3HAYMTEIbHO KOHKPETH3HPOBaTh OLEHKY PYIOHOC-
HOCTH 30HBI HamBuroBoH Ha ypoBHe pa3HOH Mac-
wmrabHocTH, Tak, Ha OCHOBEe HOaHHBIX TeoorHue-
CKOro KapTHpPOBaHHA M delMpHpoBaHHs adpodo-
TOCHMUMKOB [UIOIIAJH PYAHOrO Yy3/a BBIABJISIOTCSA
JIOKa/bHBIE 37€MEHThl 30HAJILHOCTH OpYJIEHEHHs
30Hpl HaBUroBO# M Opyrux CTpyKTyp, peliaercs
BOMPOC O MOTEHLHaNLHOH 30JOTOHOCHOCTH BCEX
cTpykTyp nons. C HCMOAb30BaHMEM JAHHBIX TO
KaHaBaM M TpaHLIesM U Ha OCHOBE Te€0J0ro-
reoMop¢ONOrHyeckuX CBEACHHH MOTyT ObITb KOH-
KpeTH3HPOBaHbI BEIBOABI O pa3Mepax, CTPyKTYpHOH
NO3ULMH ¥ MHHEPaIOro-reoXMMH4YeckHX OocobeH-
HOCTSAX OOOraiieHHbIX 30JJOTOM UHTEpBAJIOB CTPYK-
Typ Ha ypOBHE COBPEMEHHOro Bpe3a. Marepuansl,
MOJyYyeHHbIe MPH U3YYEHHH KEPHA CKBAXHH, SBNS-
I0TCS MeHee MPeICTaBUTENbHbIMU U1 OUEHKH MH-
HEpAIOro-reOXMMHUECKUX 0cOOeHHOCTEH OopyAeHe-
HHMsl, HO MO3BOJIAIOT OLIEHUBATh MOJIOXKEeHHe Mop¢o-
JIOrMYeCKUX PYAHBIX CTONOOB Ha riayOuHy, yTou-
HWTb YC/IOBHA 3aleraHus CTPYKTypsl W T.n. Ilpu
UITONLHEBBIX METOJaX pPa3BEAKH NOABISETCH BO3-
MOXXHOCTb JETILHOrO M3Y4eHHs PyaHbIX cTOn00B
B 30HE, HO YaCTO HEJOCTATOUeH YpOBEeHb HH(OpPMa-
LMK 110 CTPOCHHIO MHHEPATIM30BaHHBIX 30H, T.K. H3-
3a UX 3HAYUTEJIBHOM MOIIHOCTH, MOCTENEHHOrO
XapakTepa IpaHHIl M T.d. OHM 4acTO H3Yy4aroTCA
¢parmeHTapHoO.

Haubonee palyioHanbHBIM ABAAETCS MyTh KOM-
IUIEKCHOTO MCIOJIb30BaHWA Ppa3iMyHBIX METOAOB
H3YUeHHs 30JI0TOPYAHBIX CTPYKTyp  miowaneit. C
UENBI0 BBIABJICHHSA JIOKQIbHBIX 3aKOHOMEpPHOCTEH
pa3MellleHHs OpyAeHeHus Ha muioiaau baxpancko-
ro moJis BHIMOJIHEH CHUCTEMAaTHU4eCKUH aHanu3 Mu-
HEePaIOrHYecKUX, FeOXUMHUYECKUX M ApYrMX AaH-
HBIX Ha OCHOBE CTPYKTYP, AelIH(pUPYEeMBIX B npe-
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Puc.2.8. Cxema kommnekc-
HBIX MHHEPAIBHBIX OPEOJIOB
B JeuIMpPHPYEMBIX CTpPYK-
Typax Baapanckoro pyaHoro
mons: 1-6 — cMm. puc. 2.5;
7-9 — MuHEpallbHBIE OPEOJIbI
(a — no KopeHHbIM OOHaxe-
HHAM W 2MoBHIO, 6 — IO
N rajleyHsiM OTBaJlaM  OTpa-
GoTkH pocchineit  3010Ta):
7 — MeHee 5 npu3HakoB, 8 —
oT 5 mo 10 npusnakos, 9 —
6onee 10 npusHakos

—~
AN

AN

pasioMOB M COBCEM
HEBBICOKOH MpEeACTaB-
: asietcs 30JI0TOHOC-
HOCTb CTPaTH(OPMHBIX
TUMOB CTPYKTYP.

3ona Hansurosas B
HUHTEpBaJe Mexay
pyubimMu Ycau u ban-
paH NpeACTaBIeHa
NPAKTHYECKH EIHHBIM
NPOTSKEHHBIM (4 KM)
JIMHEHHBIM  OpEOJIOM,
ypoBeHb HMH(OpMaTHB-
HOCTHM B Tipeaenax Ko-
TOPOro  M3MEHSETCH.
Crtpoenue opeona oc-
JIOXHAETCA ABYMS

Aenax mojis Ha KpymHomaclITabHBIX CHMMKaX. Ya-
CTHBlE MHHEpAbHBIE OpEONbl OMpPEACNANINCh Ha
OCHOBE CXeM PacrpoCTpaHeHHs MHHEPAIOB M TEK-
CTYPHO-CTPYKTYPHBIX pa3sHoBuAHOCTeH pya. [lpu
3ToM MHGOPMaTHBHOCTh Opeosia OLEHHMBAJlach Ha
Haubosee H3YYeHHBIX pYAOHOCHBIX HWHTEpBajax
TeJl, PUHMMAEMbIX 33 3TaJIOH. B urTore 6b110 BBI-
neneHo 1S TUNOB MPH3HAKOB, CBA3AHHBIX C 3TAJIOH-
HBIMH 30JIOTOHOCHBIMH CTPYKTYPaMH, a Ha MX OC-
HOBE COCTaBJIEHa CXeMa KOMIUIEKCHBIX MHHepallb-
HBIX opeonoB (puc.2.8) u onpenesneHsl IWIOWAAH C
BoIcOKOH (Gonee 10 THMOB MpPH3HAKOB), CpeAHEH
(5-10 TinoB) u ymepeHHOH (10 S5 THMOB) Mepcrnek-
THBHOCTBIO. B 1I€/IOM OTHeTIMBO BBIPAXKEHO, UTO
rMaBHEHIIMMH PYAOHOCHBIMH CTPyKTypamu ban-
PaHCKOro moJis ABNATCA 30Ha HaaBurosas u pas-
noM BanxaH, T.e. [Ba KPYMHBIX COMPSOKEHHBIX pa3-
PBIBHBIX 3JIEMEHTa CEBepo-3allaJHOro MpOCTHpa-
Hus, Pe3k0 MOAYMHEHO 3HaueHHe CyOIIMPOTHBIX
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anoduzamu (B paifoHax
Bogopasaenos Ycay-JpiMHBIH U Baapan-JIpiMHBIi)
BOJIb HapyLIeHHH CyOLIMPOTHOrO MpOCTHpaHus. B
oboux ciyyasx anogussl MpoCIekKMUBAIOTCS A0 pa3-
noma banmxaH, oxBarbiBas BTOPOCTENEHHBIE 3Jle-
MEHTHI 3TOH cTpyKTyphl. B npenenax pasnoma ban-
XaH, NMOMHMO OTMEYEHHBIX JBYX COBMEIUCHHBIX
opeosoB-anodu3oB ¢ 30Hoi Hansuroso#, BeisBie-
HO TPHU KpYNHBIX 000COOJIEHHBIX KOMIUIEKCHBIX
opeoJa, CBA3aHHBIX C YYaCTKaMM COMpsDKEHUA pas-
JoMa ¢ CyOIIMPOTHBIMH HapylIeHHsMH. TakuMm 06-
pa3oM, MOXXHO Mpeamnojiarath, YTo PYJOHOCHOCTb
pasznoMa BanxaH npocnexuBaercs Ha 6 KM M BCE
MATh YYaCTKOB B MpeJie/laX OPEOJIOB 3aCay KMBAKOT
aeTanbHOM oueHkn. OGocobneHHbli opeon B Hac-
ceiiHe py4. Ycad, MO-BUIANMOMY, CBS3aH C CEBEPO-
3aMagHbBIM HapyLIeHHeM, MpPOCJIeXKHUBAEMBIM B HC-
TOKH py4. BagpaH. BeposaTHo, ¢ HMUM MOXHO yBS-
3aTh opeos Ha npasoM Gopty py4. Bampan B 2,5-
3 kM BbIlLIE YCThs py4. be3soaHoro, koTopsli nmpo-



CTpaHCTBEHHO TATOTEET K CyOLIMPOTHOMY Hapy-
LIEHHIO.

[HnepreHHble OPEOibl, BbIAETEHHBIE MO rajey-
HBIM OTBaJaM pPOCCHIMHBIX MECTOPOXKAEHHH, Co-
npskeHbl ¢ THMOrEHHBIMA OpeonlaMi. OHaKo OHH
He BCerma SABJASAIOTCA Pe3ynbTaTOM ajUTIOBHAJIbHBIX
pOLIECCOB  Pa3pyLICHHS  OXapaKTepH3OBAaHHBIX
Bbillle MEPBUYHBIX OpeosioB. Tak, MOXHO mpeamno-
JIOXKHTH CYLIECTBOBAHHE PYOHBIX TeNl B MJIOTHKAX
poccbinu pyd. banpaun B yctbe pyd. bessonHoro, B
ycThe py4. banixaH, B BepXHeM TeueHuu pyd. ban-
paH.

BbINOoSHEHHBIH aHATA3 ITO3BOJISIET 3HAYUTEIBHO
YTOYHHUTB BbIOOp MEPBOOYEPENHBIX TUIOWIAAEH M
TIOMCKOB Y pa3Be/IKH, HalpaBUTh pabOTHI Ha OLIEHKY
KOHKPETHBIX JEIIMPPHPYEMBIX CTPYKTYP, MPOH3BE-
CTH OLIEHKY MPOTHO3HBIX PECYPCOB IUIOLIAAH PY.-
HOTO MoJs.

PyaHble cton6b! 30HbLI HaaBurosowu

VYpoBeHb M3YYEHHOCTH W AOCTOBEPHOCTb MpO-
THO3HUPOBAHHS MOP(OIOTHYECKUX PYAHBIX CTONOOB
B 30He HanBuroso# onpenensercsd BUAaMH FOPHBIX
BBIPaBOTOK, MOCKONBKY 00BbEM M KayecTBO MHGOp-
MAaLMH CYLECTBEHHO Pa3JHYHbl Ul KaHaB U TpaH-
ek, WTONbHEBBIX BEIPAOOTOK U ckBaxuH. Mcxons
M3 3TOro, BHayasle LenecooOpa3HoO BHIMOIHHTD aHa-
JIU3 1aHHBIX Ha YPOBHE Pa3HBIX CHCTEM BbIPaGOTOK.

Ha ypoBHe coBpeMeHHOro 3pOo3MOHHOro cpesa
30oHa HaaBHrosas BCKpbITa KaHaBaMM, TpaHILESMH

v o0HakeHa B IUIOTHKaX OTpabOTaHHOH pocchlnu
py4. be3Boanelii Ha paccTOAHHH OKONO 2,5 KM.
Y4uThIBass rOpHO-reoMop¢oIOrH4ecKrue yC/IoBHs B
npejenax BOAOpa3fe/lbHOW 4acTH be3BoaHbIi-
Banpan, BeIsBNEeHO, uTo 30Ha Hagsurosas BckpbiTa
B penbede Ha OTHOCHTENbHYIO ryOuHy okono 200—
250 M, a no nageHHIo 30HbI — okoso S00 M. Takum
o6pa3oM, aHaM3 AaHHBIX MO MOBEPXHOCTH T0O3BO-
JIsieT OLEHHTb U OTAENbHBIE HEBCKPBITHIE HHTEPBa-
JIbI 30HBI.

Boienenne Mopgosoruyeckux pyAaHbIX CTOJ-
0oB Ha MOBepXHOCTH 30HBI HanBurosoii oueHeHo
TEMHU k€ TUMaMH MHGOPMATHBHBIX MHHEPATbHBIX
OpeoJsIoB, KOTOPbIE HCMOMb30BaHbl MPH OLEHKe py-
JIOHOCHOCTH CTPYKTYp Bcero bagpanckoro mons. B
pe3y/ibTaTe COCTaB/IeHa CXeMa KOMIUIEKCHBIX MH-
HepaJibHbIX OpeosioB 30HbI Haasurosoii (puc.2.9) u
BbIJIEJIEHB! MJIOLIAAW C BLICOKOH, cpeaHeil M yme-
peHHOM nepcnekTUBHOCTBIO. Hanbonee kpymnHbiM
AB/IAETCA JIMHEHHBIH MHHEpasbHbIH Opeos, npoTi-
TMBAIOILMIACA BAOJIb BbIXOJA 30HBI Ha MOBEPXHOCTb
mexay npodunamu 280-330, koTopslii npocTpaH-
CTBEHHO COBMAZaeT ¢ GJIOKOM 5, BbIjIEJEHHBIM reo-
noramu BUI'PD mno pesynsraTam omnpoboBaHus.
JlaHHBIA Opeon MpOCTPaHCTBEHHO CBA3aH C y4acT-
KOM HauOOJBbIIETO COBMEIUEHHS MEeCHYaHHKOB B Jie-
’KayeM M BHCSYEM KpbUlbiAX 30Hb! HagBuromoit u
XapaKTepu3yeTcs He3HaYMTeNbHOH (B OCHOBHOM,
MeHee 6 M) MOIIHOCTHIO TEKTOHHUTOB, BbiCOKOM
npobo# pyaHoro 3o10ta. Bropoi nuHedHsli opeon
(mpodunu 390—410) BbicOKOro ypoBHs HHbOpMa-

HomEpP nopwuast

[ %% 30 0 30

e eteteaetecese
QXXX

(IR SRS
S O >
4 o.:‘:s""‘:". (0

O 380

g 8%

i

a 8 ¢

\“A..I . 2

s B (IR

Nt

Puc. .
2.9. CxeMa KOMIIEKCHBIX MHHEDANIEHBIX OPE0IIOB Pa3BeaHHOT0 HHTEpBalla 30HE HanBuroBo# (MpoekuHs Ha rOpU3OHTANIBHYIO

nockocTe): 1 -

(a-

r
OPHBIM BEIDaGOTKaM (FOPU3OHT 960 M), S — N0 CKBAKHHAM

PHCKaMH yka3aH BBIXOJ MHHEPANM30BAHHOM 30HBI HA MOBEPXHOCTh;, 2 — CKBAXHHbI; 3—5 — MHUHEPAIbHBIE OPEOIBI
MeHee 5 npustakos, 6 — ot 5 1o 10 npu3Hakos, B — Gosnee 10 npu3Hakos): 3 — Mo KaHaBaM W TpaHIIEsM, 4 — MO NOAIEMHBIM
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THUBHOCTH cornagaeT ¢ 610koM 6. OH npocTpaHCT-
BEHHO CBs3aH C YYaCTKOM COYJICHEHMs 30HEI C Ha-
pYIEHHUAMH CYOIIMPOTHOTO M CEBEPO-BOCTOYHOIO
NPOCTUPAHUs, HMEET YMEPEHHYIO MOILHOCTh TeK-
TOHHTOB U BBICOKYIO MpoOy pyAHOro 3onota. [[sa
HeOOJbIINX Opeosia BBICOKOTO YPOBHS MepCrek-
THUBHOCTH BblAeNeHbI MO podumam 250-260 u 430.
Boratoro opyaeHeHHs B HX npeaenax No AaHHBIM
KaHaB He BBIABICHO, HO CTETIEHb HX M3YyYEHHOCTH
HeynoBneTBopuTenbHasi. Heckonbko opeosioB ycra-
HOBJIEHO B OpYyruX 4acTax 30Hbl Hapsurosoi. Oc-
TanbHON 0OHaXKEHHBIA HHTepBasn 30Hbl Hagsurosofi
XapakTepusyeTcss cpefHeH H, B MeHbIliel Mepe,
YMEPEHHON 3HaYUMOCTbIO MHHEPAIbHBIX OPEOJIOB,
YTO MO3BOJIAET CHeNaTh BLIBOX O BBICOKOH mep-
CTMIEKTHBHOCTH BCEH M3Y4YEHHOM 4acTH 30HBI, a Tak-
ke TTy6OKUX €€ FOpU30HTOB.

OueHka MHGOPMATHBHOCTH KOMIUIEKCHBIX MU-
HepaJIbHbIX OPEOJIOB, BBIABICHHBIX B MOA3EMHBIX
pa3BeqoYHBIX BbIpaboTkax ropusoHra 960 M
(wrtonbhu 290 u 400), MPHHUMITHAILHO COOTBETCT-
BYET MPUHATBIM KPUTEPHIM BBIABIEHHA PYyIOHOC-
HOCTH 30HbI HazBurosoii. BMecre ¢ Tem psan otiu-
YU COCTOMT B TOM, YTO B OCHOBY MOJIOXKEHA 3Ha-
4UTeNbHO OOonbLIasg COBOKYMHOCTb 3MITUPHYECKHX
MPU3HAKOB, XapaKTepU3YIOIHMXcs Gonbllied K0CTO-
BEPHOCTBIO U, CJIeIOBATENbHO, MOJHEE OTpaXKalo-
X MO3MUMIO T€X MIM MHBIX PYAHBIX CTOJNOOB B
npenenax pa3BeJaHHBIX HWHTEPBATIOB MHHEPAIH30-
BaHHOM cTpPykTyphl. Hapsamy ¢ cucremMaTHveckum
onpoOoBaHHEM M aHAIM30OM LIMXOKOHLEHTPATOB
PYAHBIX TPOTOJOYEK, B MOCTPOEHHUAX KOMIUIEKC-
HBIX MHHEPAIbHBIX OpEOJIOB MCIOIB30BaHbl pe-
3ynbTaThl LUTMXO-MUHEPAJIONMYECKOTO H3Y4YEeHHs
ny6nukatoB 60po30BBIX MPOG.

B xoHTypax npodwuneit 380-390 wronsuu 400
obocobnsercs OBa pa3sHOMAacIITaOHBIX KOMIUTEKC-
HBIX MHHEpabHBIX Opeosa, oOnajalolHUX Hau-
Gonpwie  MHPOpPMATUBHOCTHIO. MHHepalbHbIH
OpeoN TpOCTBIX MO COCTaBYy Cyab(UAOB paHHeH
accoUMallMd — MHPHTa U apceHOMHpUTa obpasyer
MPOTSHXKEHHYIO TMOI0CY, C KOTOPOi MOJHOCTBIO COB-
NajfaloT KOHTYPBI Opeosia KapOoHaTOB H THAPOCIION
M TUNEpPreHHbIX MHHEPAIOB — JIMMOHUTA, Cylbda-
TOB W CypbMsHBIX 0Xp. MakcuMaslbHas KOHLEHTpa-
UM UPHTA U apCEHOMHPHUTA TATOTEET K JiexadeMy
Ooky MHHepanu3oBaHHOH 30HBl. O6pawaer Ha cebs
BHMMaHHe MosBleHue B Npobax eAWHUYHBIX 3HAKOB
KMHOBApH, HaJIM4YHe KOTOPOH MOATBEPXKIAECHO PEeHT-
reHOCTPYKTYPHBIM METOJOM aHalIu3a. MuHepaib-
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HbIH OpeoJ1, craraeMblii 30JI0TOHOCHBIMH MapareHe-
3MCaMHM — CaMOPOJHBIM 30JI0TOM, TETPa3APHTOM U
aHTHMOHHMTOM, NpH AeTaTH3alMH OOHapy)XUBaeT
fornee CI0XKHOE CTPOEHHE M PACCIIOEHHE, YTO COOT-
BETCTBYET MOP(OCTPYKTYpPHBIM XapaKTepHCTHKaM
MWHEpaJIM30BaHHOM 30HBI MO wWTpeky |. B koHeu-
HOM HMTOre 3TO MO3BOJMIO 060cOOUTH 1Ba Hanbo-
nee MH)OPMATHBHBIX Ope€OJa, COOTBETCTBYIOLIUX
JIBYM PYAHBIM CTOJI0aM C pa3iIMYHBIMM MapameTpa-
mu. OHH pa3fesieHbl M 3aMbIKAIOTCS MHHEpPabHbI-
MH opeojiaMM yMepeHHoH 3HauuMmocTH. [Tokasa-
TeJbHO BO3pacTarolliee KOJIHYECTBO >KUIIBHBIX MH-
HEepaJIOB B 3aMajHOM HarpaBJIeHHH, NO-BHIUMOMY,
CBs3aHHOE€ CO CMEHOM >XHWIIbHbIX (HOPM pyIHBIX Ten
Ha TPOXKHJIKOBO-BKPAIJIEeHHBIH THIT MHWHEpasin3a-
uMd. HecMOTps Ha KaXkylHecsi MeHbILIHE MapaMer-
Pbl MHHEPaNILHOrO Opeosia BOCTOYHOIO OKOHYaHHs
IITpeKa 1, OH XapakTepu3yeTcs HauOONbLIHMH MH-
HepaJIOrMYeCKHMH NMOKa3aTeNIMH PYIOHOCHOCTH.

B xoHTypax npo¢wuneii 396—410 wronsuu 400
MO MPOCTUPAHHIO PYAOHOCHOH CTPYKTYpBI OTYET-
JMBO 060COONAIOTCA MO CYIUECTBY TPH paBHOMAc-
wTabHBIX ‘HanbosNee MHPOPMATHBHBIX MHHEPab-
HBIX OpeoJla, COOTBETCTBYIOLIMX AOBOIBLHO MpPOTH-
XEHHbIM pyaHbIM cTonbaM. OcobeHHO penbedHas
KapTHHa pacripefleieHusl BbIABAETCS MO pacrpo-
CTPaHEHHIO MaKCHMYMOB PYAHBIX MMHEpAIOB; C
OAHOH CTOPOHBI, MHPUTA U apPCEHONMUPHTA, U C ApPY-
roif — caMOPOAHOr0 30/10Ta, TETPA3APUTA U aHTH-
MoHuTa. [IpHyeM HauGonblias cTeNeHb MOMUMUHE-
PaIBHOCTH CBOMCTBEHHA LIEHTPAJIbHOMY KOMILIEKC-
HOMY OpeOsy, OXBaThIBAIOLIEMY CaMbli pyaOHOC-
HbIH HMHTEpBaJ] MHHepalM30BaHHOH 30HBI. JKuib-
Hble MUHepasibl — KapOOHAT M THAPOCIIOAbI Xapak-
TepU3YIOTC OJHOPOAHBIM pacnpejesieHHeM U 00-
pas’yrioT eAMHBIN NpOTHKEHHBIH Opeosi, MepeKphl-
BAIOLIMH BCce OCTajlbHOe. MakcuMasbHas rumnep-
reHHas MOoJIMMHHEPAIbHOCTb Opeosla COOTBETCTBYET
LUEHTPaJIbHOMY pyaHOMy cTonly. YkasaHHbIE IUIO-
IWaa¥d HMHPOPMATHBHBIX MHHEPAIbHBIX OpEOJIOB,
OT/IHYAIOIIMECH BBICOKUMH MHHEPATOTHYECKUMH H
TEKCTYPHO-CTPYKTYPHBIMH TOKa3aTelsaMM, pa3e-
JIEHBl YYacTKaMU paspsHKeHHs YMEpPeHHOH rmep-
cnektHBHOCTH. [locneqHue xapakrepusyroTcs pas-
BHTHEM METacOMaTHYeCKHX Mpeobpa3oBaHMi: Kap-
GoHaTH3aUMH, MPOKBAPUEBaHUA U CYIbOUINALIHH,
OYEBUIHO, PUKCUPYS NMEPEXXHUMBI U BBIKITMHMBaHHC
PYAHBIX CTONIOOB.

B KOHTypax ropHsix BbIpab6oTok wronshu 290,
BCKpBIBaIOIIei CaMblii NPOTHKEHHbIH MHTEpBal



30Hbl HaZiBUTOBOM, MPH COBMELIEHHH YaCTHBIX MH-
HepaTbHBIX OPEOJIOB BBIABICHO WIECTh HEPaBHO-
MaclITabHbIX TUIOLIAZEH C Haubonblueit HHpopMma-
tuBHOCTbI0. OHH 1O CYLIECTBY NPOELUPYIOT MOJIO-
’KeHWe PyNHBIX CTONGOB Pa3nU4HONH MOPHONOrky H
TEKCTYpPHO-CTPYKTypHOH HeoaHopoaHocTH. Cpenn
TeKCTYPHO-CTPYKTYPHBIX PasHOBHAHOCTEH [OMH-
HUPYIOT KBapLEBO-KMIBHBIE Tea C BHICOKOH CTe-
MeHbIO KaTakjia3a i MIWIOHHTH3auMu. IIprycTheBoit
unTepBal WwronbHK 290 XapakTepusyerTcs pa3BUTH-
eM OByX COMIKEHHBIX MHHEPAIbHBIX OpEOJIOB,
MMEIOLIMX pa3/IM4HbIE NapaMeTpbl ¥ HEOXMHAKO-
BYIO CTPYKTYpHO-MOpQONnoruyeckyto ocHosy. Mu-
Hepanu30BaHHas 30Ha, BUPTHUPYs 30ECh 110 MPOCTH-
paHHIO, pacuienniseTcs Ha aBe BeTBH. OnHa, COOT-
BETCTBYIOLLAs TEHEPaIbHOMY HaMpaB/IeHHIO CTPYK-
Typsl, GuKcHpyeTCs Haubosiee MPOTSKEHHBIM Ope-
0JIOM C BBICOKUMH MHHEpAJIOTHYECKUMMH [OKa3aTe-
namu. Jlpyras, omepsioiias 30Ha, o6beAMHAET Mo-
JIOCY MPOXHIIKOBO-BKPAIIEHHOW MHMHEpPaIM3alHH C
MeHee 3HaYMMBIMH MHHEPAJOrM4eCKUMH ToKa3are-
nsmu. HecMoTps Ha HEOAHOPOAHOCTh TEKCTYPHOrO
PUCYHKa KBapLEBO-XXHJIBHBIX Tel YCTbA WITOJLHU
290, BOeONMb HUX PacnonaraeTcs NPOTHKEHHBIA MU-
HEpabHbI Opeon ¢ MOBBIIEHHBIMH KOHLEHTpa-
UMSAMH MHPUTA, aPCEHOTIHPUTA, CAMOPOAHOTO 30J10-
Ta, TeTpadApUTa ¥ aHTHMOHMUTA. Hapsmy ¢ 3THMH
MUHEpanaMH NPHCYTCTBYET 3HAKOBas MPHUMECh KH-
HOBapH, TAroTelomas K BOCTOYHOMY 3aMBIKaHHIO
pyaHoro ctonba.

Yxa3auHbIii Opeon BBICOKONM MHHepanoruye-
CKOM 3Ha4MMOCTH B BOCTOYHOM HAIpaBJI€HHH CMe-
HACTCH IM0C/IEA0BATE/IbHBIM YMEHBLIEHHEM KOHLIEH-
Tpauuid Kap60oHAaTOB, HAPOCIIOA, MHUpPUTA H apce-
HOMHPHTA, YTO COOTBETCTBYET MEPEXKUMY PydOHOC-
HOH CTPYKTypBI Ha NpoTsHKeHHH okono 50 M. Benen
3a MHTEpBAIOM oOpeosla YMEpPEeHHOH 3HaYWMOCTH
06ocobseTcss KOpOTKHil yyacToK, B Mpeienax Ko-
TOPOro CMBIKAIOTCA THPHUT-apPCEHONHPUTOBBIA U
30/I0TOHOCHBIH OpeOJIbl, NEPeKPHIBAEMBIE SKHIIbHBI-
MH W THnepreHHeIMH MUHepanamu. [lo 3To# npu-
YHHE NaHHas 1Iowaah OTHECEHa K KaTeropuu KOM-
TNIEKCHBIX WH(OPMAaTHBHBIX OpEOJIOB. 3areM 110
TIPOCTHPAHHIO Ha BOCTOK BHOBbL 060C0O0NA€TCA BTO-
POCTENEHHBI N0 MUHEpPATOrHYeckoi 3HAYMMOCTH
YHAaCTOK C y3KkOH 1ONI0CO# pa3sBUTHA 30710Ta, THAPO-
C/ION M runeprenHpix MUHepaitos. [lanee (npodunu
Ne 320-330) srigensercs YeTBEPThIH KOMIUIEKCHBIH
MHUHEDNbHBIH OPEONt ¢ BBICOKMMH MHHEpaIOrHye-
CKUMH mokaszatenamu. 3peck Hapsaay ¢ BBICOKHUMH

KOHLIEHTpaUMAMH IMUPHTAa U MEHee apCeHONMUpUTa
oOHapyXMBaeTCs 3HAKOBas 30JI0TOHOCHOCTb.

TlaTeii MpoTsXeHHBIH MUHEpaIbHBIH Opeod,
Onu3kuit Mo MaciuTabam BTOPOMY, XapaKTepH3yeT-
Csl MPOCTPaHCTBEHHBIM COBMELIEHHEM BCEX HH-
topMaTHBHBIX MHHEpa1OB. BHyTpH opeona ¢ 3amna-
Aa Ha BOCTOK OTMEYaeTCs HapacTaHHe KONHYEeCTBA
apCeHONHpPHUTa, aCCOLMHMPYIOILEr0 ¢ NHUpUTOM. B
LTMXOKOHLIEHTPATax MOABIAIOTCA 3HAKH KMHOBapH
— MHHepasa 30H Hanbojiee HHTEHCUBHOH M MHOro-
KpaTHOM TekroHH4eckoit npopabortku. Ilokasa-
TENBHO [OMHHHUpYIOLlee Pa3BUTHE THAPOCITIOAM-
CThIX O0Opa30BaHHIf B CPaBHEHHH C MOAYUHEHHBIM
kapOoHaTOM. DTO 0OCTOATENBLCTBO ABASETCS OAHHUM
M3 Ba)XHBIX MHHEPAJIOTMYECKUX TOKa3aTelel BbICo-
KOH MNepCreKTHBHOCTH AAHHOTO HMHTEPBaa 30HBI
Happurosoii. C 4acTo BCTpeYarOLIUMCS CaMOpoa-
HBIM 30710TOM OOGHApPY>KMBAIOTCA 3HAKOBbIE KOHLEH-
TpaUMH TEeTPadApUTa M AHTUMOHHTA, KOTOpbie
CBOMicTBeHHB! HauOonee 0OOrameHHbIM pYAHBIM
cron6aM. PasHooOpa3ue 1 BbICOKME KOHLEHTpaLUHH
TUMEpreHHbIX MMHEpaoB — JINMOHHUTA, Cynbdaros
M CYypbMSHBIX OXP OJHO3HAYHO YKa3blBalOT Ha I'H-
MOTeHHYIO CY/Ib()UIOHOCHOCTh JAHHOrO PYIHOTO
cton6a. C u3BMEHEHHEM OPHEHTHPOBKH PYAOHOCHO#H
CTPYKTYpbl CBS3aHO 3aMblKaHME Opeosa, BCed 3a
KOTOPBIM BbISBJIEH O€3pyaHbI HHTEpBaJl 30HBI pac-
cnaHueBanus. Jlanee Ha 10ro-socTok obocobnsercs
CPaBHHUTENBHO HEOONBLIONH KOMIUIEKCHBIH oOpeod,
COOTBETCTBYIOILMHA KBAapLEBBIM JHH3aM. 31eCh Ha-
pAAy ¢ MHPUTOM U apCEHOMUPHUTOM pacnpocTpaHe-
Hbl CaMOPOJAHOE 30JI0TO, TETPAdAPHT, KapOOHATBhI,
THAPOCTIONBI U BHICOKHE KOHLEHTPALUH THIIEPreH-
HBbIX MHHEPAJIOB.

I'nybokue ropuzoHTsl 30HBl Hapeurosoit oxa-
pakTepu3oBaHbl Pa3pO3HEHHBIMH M €IMHHYHBIMH
cKkBaxkMHaMH. [IpencTaBUTENbHOCTD CKBAXHH B OT-
HOLIEHHH TOTIOMHHEPAIOTHUECKOTO KapTHPOBaHUsS
3HAYUTENBHO HHIXKE, UM KaHaB, TPaHLUEeH U LUTONb-
HeBbIX BbIpaboTok. COOTBETCTBEHHO OPEOBI Bbife-
ASIOTCA BeCbMa MNPOO/IEMATHYHO, MMeEs KPYIIHBbIE
pasMepbl ¥ MeHee OIpejesIeHHble rpaHuLbl. YcTa-
HOBJICHO IIECTb KPYMHBIX KOMIUIEKCHBIX OPEOJIOB
BbICOKOH nepcnekTHBHOCTH. Hanbonee obwmpHbIi
Opeon yCTaHOBINIEH Ha ropu3onTe 860-930 M mexay
npodunsamu 385-410. OH cooTBeTCTBYET IiyOMH-
HOMY NMpoao/DKeHHUIO 610ka 6 ¥ BecbMa NMepcrekTH-
BEH Ha 3oJl0TOe opyneHeHHe. Opeon cBA3aH ¢ 0CO-
OEHHOCTAMH JIHTOJIOTHYECKOTO M CTPYKTYPHOrO
CTPOEHHS 30HBI; B BUCAYEM KpBbI€ 30HBI 3[€Ch YC-
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TAHOBJIEHO TMpeobjagaHne MEeCYaHUKOB, Craraio-
IWHX MYJIbAY CHHKJIMHANBHOM CKIAAKM; B J1&XKaueM
KpbUle TakKe OTMEYaeTcs MOBBILIEHHE MOLUHOCTH
MNacToB Nec4YaHWKoB. [[Ba opeosia Ha rOpU3OHTE
910-950 M no mpodunsam 295-335 umMeror ortuer-
JIMBYIO CBA3b C Pa3pbIBHBIMH HapyILIEHMSIMH CeBe-
pO-3aMafiHOro MPOCTHPAHMSA, OCIOKHAIOLIUMH 30HY
Hapsurosyro u cexymumu ee. O6a opeona sBnsooT-
cs npopomkeHueM Osoka S -Ha riy6uHy. He6onb-
woi opeon Ha npodwune 330 Ha ropusonre 750—
760 m mo3BonseT CAENaTh BHIBOJ O NPOIAO/DKEHHH
6noka 5 Ha 3HauuTenbHble rMyOuHbI. HeGonpimm
OpeosioM oxapakTepu3oBaH npoduwis 250 Ha ropu-
3oHTE 700-750 M.

[To cpeaneit WHPOPMATHBHOCTH BBIAENAIOTCH
OOIUMpHBIE YYacTKH 30HBl B palioHe mnpoduiei
290-340 (mo ropusonta 700 m) u 370—410 (o ro-
pusoHTa 810 M). ITo ocTansHON rmyOMHHOH uyacTH
30HBI CBEIEHH# HENOCTATOUHO.

HecMoTps Ha orpaHu4eHHbIH xapakTep HHOP-
MaluH, HeT COMHEHMH, YTO UHTepBal 30HbI HanBu-
roBOH, orpaHMueHHbli npodunimu 250-420 u no
riny6uHsl ropusonTa 700 M, MOXXeT GbITh YBEPEHHO
OUEHEH TMOJIOXHTENBHO, 3aCily)XHBas [IeTalbHOH
Pa3BEeIKH LITONBHAMU.

OueHka MPOTrHO3HBIX 3anacoB Hanbonee pasBe-
AAaHHOrO MHTepBaIa 30HbI HagBHroBo# BbIMONHEHA
Mo IMOJHOMY KOMIUIEKCY MpH3HAaKoB. B kauectse
OMNOpPHOW 3TaJlOHHOW Monend MpuHAT 650K 6.
BriepBble oLieHKa NMPOTHO3HBIX PECYPCOB KOPEHHBIX
nposBneHui 3on0ta bagpaHckoro y3na BEINOTHEHA
B.A.Amy3unckuM B 1984 r. B nocnenyrowem Ha
IIOWAAH y3na TMOMCKOBO-OLEHOYHbIX paboT He
npoBogunocs. Ho 1TOnbHeBas pa3sBeaka 30HEI
Hapgsuroeoid u onbITHas skcrutyaTauus Omoka 6
MOATBEPAMIH NMPABUIBHOCTh MPOrHO3HBIX OLIEHOK B
npenenax pa3BedaHHON 4acTH PYIHOTO TeNa W npa-
BOMEPHOCTb HCIONb30BAaHHOH METOAMKH pacuera
MPOrHO3HOTO pecypea.

B OCHOBY nporHosa Nnono>XeHbl pazHooOpasHsle
JaHHbIE U MaTepHabl:

1. CTpyKTYpHO-Tre0IOrHYeCKHE KapThl.

2. CxeMbl reoNnoru4eckoro CTPOEHHUs BHCAYEro
H JIe)Ka4yero KpbUibeB 30HBI.

3. Teonoruyeckue paspesbl Nno NpoduniaM Ko-
JIOHKOBOTO OypeHHs.

4. bnok-nuarpamMMa OMBITHOrO y4YacTKa OTpa-
60T1ku 30HBI Hansuropoit.

5. [Toropu3oHTHbIE re0OrHYeCcKHe TIaHBl.

6. CxeMa U3MEHEHHS MOIIHOCTH TEKTOHHUTOB
30HBI.
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7. TonoMHHepaqOrHyecK1e CXEMbl MPOCTHIX U
KOMIUIEKCHBIX MHHEPAIBHBIX OPEOJIOB IIOCKOCTH
30HBI.

8. Cxema M30I0HT.

9. Cxema H3MeHeHHUs MpoObl CAMOPOAHOrO 30-
noTta B pyaax.

10. ®parmeHTapHble NaHHbIE MO YPOBHIO 30710~
TOHOCHOCTH pyA (MOMyuYEHHbIE TOJNBKO aBTOPaMH
oTyeTa).

B urore 06061eHns BCcex MaHHBIX clenaH Bbl-
BoJ, uTo Haubonee Gorarble W CpemHHE MO coaep-
XKaHHIO 30J10Ta PYAbl COMpPSKEHBI C HHTEpBalaMy
30HBI, XapAKTEPH3YIOUMNMHUCS OOBIYHO HECKOJbKHU-
mu (zo 10-15) monoxurensHpiMU Npu3Hakamu. C
yUYETOM CTENEHH pa3BedaHHOCTH 30HbI Hagpurosoii
3TH [JaHHbI€ MO3BOMWIM COCTaBUTb CXEMBI MpPO-
THO3HBIX PECYPCOB IOT0-BOCTOYHOMH €€ 4acTH U pac-
CUUTATh ITPOrHO3HbBIE 3aMachl Pa3HOW KaTErOpHH.

Bsut0 ycTaHoBNEHO, UTO pyasl ¢ Haubosee Bbl-
COKOIpOOHBIM 30710TOM B npeaenax 6ioka 6 (aa u
ApYruX 4acTed 30HbI) COMPSKEHBI C TPajHEHTOM
M3MEHEHHUA MOLUHOCTH pyaHoro Tena 0,14-0,2. Un-
TEpBAJIBI C 30JI0TOM cpefHel npobbl UMEOT rpaiu-
eHt mouHoctu 0,1-0,14, a npu ero 3HavyeHun 60-
nee 0,2 caMOpOJHOE 30JI0TO XapaKTepU3yeTcs 3Ha-
4UTENbHBIMU KoneOaHusaMu npobel. Ha aTom ocHo-
BaHUW OBUIH OKOHTYPEHB! MPOrHO3MpYEMbIE DYI-
Hble CTOJIOBI, a BECh paccMaTpHBAaeMblii HHTEpBal
30HBI pa3fie/ieH Ha IUIOMIAAM YeThIpeX KaTeropHii
U3MEHEHHS MOLIHOCTH M BAJIOBOH KOHLEHTpaLMH
30J10Ta!

— ¢ rpagveHToM MolHocTH mMeHee 0,1 U ¢oHo-
Bo# (1-3 r/T) KOHLUEeHTpauueil 30510Ta B pyAE;

— ¢ rpaauenToM MotnocTH 0,1-0,14 u co cpen-
HuMH (8-12 r/T) comepxaHUsIMH 30510Ta B PYJE;

— ¢ rpaadeHToM MmouHoctu 0,14-0,2, oTHOCH-
Mble K BHICOKOMPOAYKTHBHBIM PyIHbIM HHTEpBaAJIaM
¢ BBICOKHM (25-36 r/T) comepxaHueM 30J10Ta;

— C rpaiie€HTOM MOLUHOCTH Gosee 0,2, ¢ Hesc-
HbIM, HO BEPOSTHO, O11M3KUM K cpeaHeMy (8—12 r/T)
B&JIOBBIM COAEP)KAHMEM M HEPaBHOMEPHBIM pac-
npeaeeHHeM 30J10Ta B pyae.

Ocoboe 3HayeHHe MpH OLEHKe XapakTepa pac-
NpeaeneHus 30/0Ta B PYAHBIX cTonbax OTBedeHO
JIUTOJOTHYECKUM (aKTOpaM, MOCKOJIBKY HaMeuaeT-
¢S IPMYPOYEHHOCTb OPYAEHEHHs K TEM YacTsM 30-
HbI, KOTOPBIE B JI€XKa4eM M BHUCSYEM KpPbUIbIX CJO-
)KEHB! TOpOJaMH pa3IMYHOro cocTaBa (MecyaHHKHU
COMPSDKEHBl C &IEBPONUTAMH), a MOILHOCTH I1a-
cTOB u3Mmepsercsa 5—-10 M.

B pesynberare BhimeneHo 10 mporHo3upyemblX
PYOHBIX CTOJAOOB, MMEIOLIMX CJIOKHOE CTPOEHHE
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Puc.2.10. CxeMa nporHo3a pyaHeIX cTonGoB 30HbI HanBuroBol (nMpoekumMs Ha rOPH3OHTAIBHYIO TMIOCKOCTb): | — BBIXOJ 30HbI Ha
NOBEPXHOCTb; 2 — OLEHEHHbIE (@) U HeusydeHHble (6) HHTEPBAlbl 30HBI, 3 — NPOTHO3MPYEMbIE PYNHbIE CTOOBI M HX HOMep; 4 —
YPOBHH OTHOCHTE/ILHOM 30I0TOHOCHOCTH 30HBI: a — (OHOBad, 6 — CpeaHss, B — BbICOKas C PaBHOMEPHBIM Pacnpele/IcHHEM 301107,
I — BbICOKAA C HEPaBHOMEPHBIM PacnpeeIEHUEM 30/10Ta; 5 — HHTEPBAIb 30HbI C OYEHb HH3KOH CTENECHBIO H3Y4EHHOCTH

(puc.2.10). CoBeplIEHHO OYEBHMAHO, YTO BBIAE/IEH-
Hble cTON6bI A0 AETAJbHBIX Pa3BeqOUYHBIX PaboT He
MOTyT ObITh OTHECEHBl B DAHI MPOMBILIIEHHBIX
PYIHBIX CTONI60B, HO NMOJTy4Y€HHbIE CBENCHUSA ClIEY-
€T y4uTBIBATh NPH MOCJEAYIOLIEeH pa3Benke Ha pac-
cMaTpuBaeMOM HHTepBase 30Hbl HagBsurosoit.

Tax, HanpuMep, nporHo3upyemsiii cton6 1 (B co-
obuecTBe ¢ npuneraroumu ctondamu 9 u 10) co-
OTBETCTBYET OJI0KY 6 C 3amacamu, MOJACUHUTAHHBIMH
1o 6osee BbICOKUM KaTteropusM. Cton6 1 BBITAHYT
N0 NafieHUI0 PyAHOW 30HBI H YBEPEHHO MPOCNEXH-
BaeTCA B 3TOM HanpasineHuM Ha 200-220 m. Ceene-
HUi o 6onee riy6OKMX FOPU3OHTAaX HE HMEJOCH,
PaBHO KaK W OCHOBAaHWM I 3aMbIKaHus ctonba.
Cynsa no reonornyeckoit cuTyaunu oH Gyzaer npo-
CNIeXKUBATLCA 110 NaJCHUIO U Ha OoJiblueii rmyOUHe.
Oxunaercs Gonee KOHTPAcCTHOE M3MEHEHHE KOH-

LIEHTpALMK 30J10Ta B npejenax cronba 1 B ceBepo-
BOCTOYHOM HarpasieHHH. [Ipornosupyemsiii ctond
2 HMMEEeT I0ro-BOCTOYHOE CKJIOHEHHWE, B 3TOM Ha-
MpaBNEHHH BO3MOXKHO HaHboJee pe3koe U3MeHEeHHe
cofepxaHus 3on0ta B pyaax. Cton6 8 Ha ypoBHe
3pO3HOHHOrO cpe3a obHaxeH HeGonpwum ¢par-
MEHTOM; B LIEJIOM OXKHAAETC CyOropH3OHTalIbHOE
TI0JIOXKEHHE JaHHOTO cT016a B TEKTOHUTAX 30HBI.
[TporHosupyemnlit cTon6 7 coBmagaeT npo-
CTPaHCTBEHHO ¢ 4acThlo Onoka S5, pa3sBejaHHOM
CTBOJIOM HaKJIOHHOH WaxThl 2 M WTpeKkaMu. DTOT
cron6 umeer HeGonbliMe pa3Mepbl H, BEPOATHO,
CJIOKEH PYAAaMHU C YMEPEHHbBIM COAEPIKaHHEM 30J10-
Ta. OgHMM M3 Haubonee KpYMHbIX MO pa3MepaM
ABJIAETCS MPOrHO3UpyeMblii cTonb 3, a caMbIM
KPYMHBIM M, BEpOSATHO, HaHOosee BBICOKO30JIOTO-
HOCHBIM MOJKET OKa3aTbCsl NPOrHO3HPYEMbIH CTOI0
4, uMeloIHH ro-BOCTOYHOE CKJIO-

HeHHe M COMpSUKEHHbIH ¢ drnekcypo-

06pa3HbIM H3MCHCHHUEM MOLIHOCTH

TEKTOHHUTOB 30HBI.

M3-3a HeqOCTATOUYHOMN M3y4eHHO-

cTv 30HBI HagBuroBoit u orcyTcTBUA

AAHHBIX CHUCTEMATHYCCKOIo Ol'lp060-

BAHHWA LUITOJIBHEBBIX Bblpa6OTOK aB-

TOpaMH MpH pacueTe LUHPPOBOro

FFFFFPFFPFFrhw

JEIIIREE

nporHo3a (puc.2.11) O6bUTH NPUHATHI

L

N N

:

Puc.2.11. Cxema mNpOTHO3HBIX PECYpCOB
1oro-poctousoro ¢navra 3oHsl Hansurosoit

\ (npoeKUMs Ha FOPHU30HTAILHYIO MIOCKOCTS).

HutepBan 30HBl ¢ KkaTeropueil 3amacos P
NnokKasaH ryCTOH AHArOHalbHOR WTPHXOBKOH,
¢ kateropueit 3anacos P, — peakod awuaro-

HaJIbHOM LITPHXOBKOMH, C KaTEropHeH 3anacos

Ip. 300

fp. 400

P3 — ropu3oHTanBEHON WITPUXOBKO#H
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MUHUManbHBle TapameTpsl. [lpu  3kcnnyarauuu
6noka 6 MoxerT ObITH MOATBEPXKAEHA JOCTOBEp-
HOCTB NPHBENEHHBIX PAaCUeTOB, a MOJyYEHHbIE JaH-
Hble PUBEIYT K MOBBILIEHHIO MPOTHO3HOT 0. pecypca.

B oTHOwEHHH AanbHEHLIMX pa3BeNOYHBIX pa-
6ot no 3oue HanpuroBoii pexomenayeTcs:

1. TIpomomkuTh pa3Benky rTyGOKHX TOPH30OH-
TOB 30HBI CHCTEMO LITONBLHEBBIX BBIPAOOTOK.

2. U3y4nts CTPYKTYpHOE MOJIOKEHHE U OCHOB-
Hble 0OCOOEHHOCTH CTPOEHHs 30HBI B WHTepBale 6-
KHJIOMETPOBOr0 OTpe3Ka C TNpH3HAKaMH 30JI0TOro
OpYACHEHHA.

3. TlpuMeHUTh pa3nHuHblE METOAbl W paulMo-
HaIbHbIE METOAMKH OUEHKH (hJIaHTOB 30HBI U JpY-
rMX pyAOBMELIAIOIUHMX CTPYKTYp Banpanckoro nons.

4. OnouckoBaTh KaHaBaMH M TPaHLIESIMH pyJo-
HOCHBIE 30HBI B 10JMHE py4. BaapaH.

3aknioueHue

B nanHo# rnaBe HamGonee MOJHO CHUCTEMATH-
3UpOBaHbl pa3sHOOOpa3Hble CBEIEHHs [0 TeONIOTH-
4ecKoMy cTpoeHHIo banpaHckoro mnons, MuHepasib-
HOMY M XHMHYECKOMY COCTaBaM pyHd U OKOJOpYA-
HbIX METacOMAaTHTOB MecCTOopoxeHus banpaH, 3a-
KOHOMEPHOCTSAM pa3MEIIEHHS W KPUTEPHUSM Ipo-
HO3MPOBaHUA OpYACHEHHs B 30He Haasurosoii.
Crep)xHeBOH OCHOBOH paboOThl CIly)KaT HaHHbIe,
NoJryYeHHble COTPYAHHKAMH NabopaTtopHu reono-
ruu pyaHsix Mectopoxxaenuii MTABM CO PAH 3a
25-neTHU MepHO 3MU30JUUYECKOTO H3Y4eHHs KO-
peHHbIX MposBaeHHi atoro noas. Kpome Toro, mu-
pPOKO  WCMONB30BaHBl ~ MaTepHaldbl  reoJoro-
ChEMOYHBIX, MOHCKOBO-OLIEHOYHBIX M pa3BedOUYHBIX
paboT, ocylecTBNEeHHbIX paHee reonoramu BUI'PD
'O “SkyTckreonorus” WU MNPOBOAUMBIX paHee
reonoraMu kombuHata Muaurupsonoro I10 “Axyr-
30/10T0”.

BeinmonHeHre paboThl, pelleHHe psaa TpyaoeM-
KHX 3aiad 0Ka3aJoCh BO3MOXXHBIM MPH TOMOLIH H
noAJepXKke CleuHaJucToB BepXHeHMHAMrUpCcKoH
IKcrneauUMH W komOuHata “UHaurup3onoro”, cpe-
oM Kotopbix ¢ 6naromapHocthio otMeTHM E.T1.[la-
uunoropckoro, I[.C.HMBaHoBa, I1.M.IlonsaHckoro,
H.I1.opodeeBa, M.P.AxbsieBa, A.C.AHHCHMOBA,
E.®.Tapacenko, B.I.Cxyparosa, B.I1.I'puuenko,
A.T'.Pakosa, B.I'.Jdy6poeuna, X.X.MypaaumuHa,
B.B.3Bepea, H.H.Edmumora, P.I''Heyctpoesa,
O.H.Cmonuna, I''I".SlkoBneBa ¥ MHOIMX ApYIHX.
Bonbyro opraHu3oBaHHYIO MOMOLIb OKAa3alH aB-
Topam aupektop ['OKa }O.S.MoxoB ¥ pykoBoan-
TeAM psfa OTAENIOB 3TOi OpraHM3alMH, MOCTOSH-
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HYIO TMONEPKKY MPH TOCTAHOBKE M BBINOIHEHUH
pabor — umxeHep-reonor B.dD.KpacHomraHoB u
rnaeHbli reonor [10 “SkyTt3onoro” A.E.Spnos.

BbllenepeyncieHHbIM JHLAM, @ Takke BCEM
TEM, KTO CIOCOGCTBOBAN BBIMOJIHEHHIO paboT Mo
TeMe aBTOpbl BhlpaXalT rybokyro OGnaropap-
HOCTb.

Kbicbinra

KbIChINTrMHCKUE pyQHO-POCCBHINHON y3en pac-
NoNOKEH Ha TeppUTOpHMH BepxosiHCkoro ymyca
Peciybnuku Caxa (Skyrtus) u Haxopurces B 200-
220 xM ot nocenka bararaii. [lnowans pynHoro
y3na okono 300 KM’, KOHTYp B MIaHe — 3JUIHMCO-
BHOHBIA, cnabo BBITAHYTBIH B CEBEpPO-3allaiHOM
Hanpap/eHHH.

Mectopoxxaenue Keicsiira 6bu10  BbIABIEHO
I''M.Ianupo B 1977 r. Ha cTaguu oOLIMX MOWUCKOB,
a ero npenBapuTenbHas oueHka npoBeneHa Koi-
ceinrudckoi naprueit B 1977-1980 rr. (Conosees,
1980 r.). B 1985-1987 rr. B pafioHe mecTopox.e-
HHa TyocTtaxckoil reonoro-noMckoBoi naptuu SH-
['P3 6binu nNpoBefeHB! reosoropaspeouHble pato-
Th1 (be3sunnbii, 1988 r.). C 1996 r. Ha Kvicbinrun-
CKOM DYOHOM ToOJie BEAYTCSl OLEHOYHblE paboTbl
KBICHUIPHHCKOM  re0sI0ro-NoMCKOBOM napruen
I'VITII "Sureonorus".

B reonoruyeckoM mnnaHe OH JIOKaJIH30BaH B 30-
He couwleHeHHs UHbsnu-J{e6HHCKOro MeracMHKIIU-
Hopus SHo-MHaurupckoit cunknuHaneHo# u Tac-
XaAXTaCCKOro TropcT-aHTHKIMHOpUA Momo-Ilono-
YCHOH AHTUKJIMHAJIBHOHM 30H, BXOJALIMX B COCTaB
BepxosHo-KonbiMcko# ciutagyaToit cucremsl. ['pa-
HUYHBIM MEXIY 3THMH CTPYKTYpPaMH SBaseTcs
TyocTaxckuii aHTHKITMHOPHIA, B CTPOEHHH KOTOPO-
ro NMPUHHUMAIOT Y4acTHE TPH CTPYKTYpHbIX fpyca: I)
IOBEPXHENANEO30HCKUH, 2) BepXHenaieo30HCKH-
Me3030#Hckuil, 3) kaiiHo3oMHckuit. JloBepxHenaneo-
30MCKMH CTPYKTYPHBIH SpYC HE BCKpPBIBAETCS B COB-
PEMEHHOM 3pO3HOHHOM cpese, SBNAACh PyHaameH-
TOM ME3030HCKHX CKJIaayaThiX CTPYKTYP, U Xapak-
TepH3yeTcs  CTyNeH4YaTo-0I0KOBBIM ~ CTPOCHHEM.
CornacHo reo¢u3nyeckuM NaHHBIM, paiioH paboT
pacniosioxxeH B mnpeaenax OmyneBcko-CeneHHsX-
CKOM 30HBI MOrpY>X€HHA, XapaKTepHu3ylolieHcs
KPYNHBIMH MHHMMYMaMH CHJIbI TSDKECTH, TMpO-
CTPAHCTBEHHO CBA3aHHBIMH C FPAaHUTOMAHBIMH HH-
TPY3HSAMH H CONPOBOXKIAIOIIUMHUCA MarHHUTHBIMH
aHoMansaMu. PacuerHas riy6uHa oo kposnu ¢yH-
nameHTta okono 13 kM (1Llamupo, 1977 r.). Bepxue-



[1a/1e030MCKHI -ME3030MCKUH  CTPYKTYPHBIA  SpycC
npeacTaB/ieH CKIa4YaTbIMH CTPYKTYpamH Wnpsanu-
Jle6UHCKOTO MEraCHHK/IMHOpHA M TyocTtaxckoro
AHTHKJIMHOPHSA, OCNOXHEHHBIMH  THpexTaxckum
nonepedHbIM MOAHATHEM, MOAXOASIIMM K IOro-
sanaJHOH rpaHuue padona. KakHosoMlcku#t cTpyk-
TypHbI# Apyc o6pasyeT TyocTaxckyio MeXropHyio
HEOTEKTOHWYECKYIO BMNAaAMHY, HAIOXEHHYIO Ha
cKIayaThle CTPYKTYpbl Me30301. ['paHuLp! Baau-
Hpl TEKTOHHYECKHE, NPSAMOJIMHEHHBbIE, COBMNAJAtO-
LIMe C HalpaBlIeHHeM Pa3pbIBHBIX HAPYIIEHHIA.

Pa3pbiBHas TeKTOHMKA KBICBIITMHCKOrO pyaHO-
POCCBITIHOTO y3Na MpefonpeaeneHa G10KOBbIM
cTpoeHHeM (yHIaMeHTa W MpENCTaBleHa B Me30-
300iCKMX MOpOAaX MNPOAOABHBIMU M TOMNEPEYHBIMH
HapyLIEHUAMHU TUNa C6poCoB, B3GPOCOB U CABMIOB,
pexxe HanBUroB. IIpofonbHas cucTeMa HapyuleHuH
ABJAETCA CK/ag4aTodl M MOJHOBIAIACh Ha NpOTH-
)XeHMM Bcell reonoruueckoi ucropuu. B 6Gonee
[03AHee MOCTCKIAAYATOE BPeMA MPOSBHIHCH MOTIe-
peuHble pa3pbIBHBIE HapylleHHsi. B HeoreH-der-
BEPTHYHOE BpEMsS OTHOCHTENIbHbIE OIIOKOBBIE Te-
peMelleHUs ONpeNeNWId pa3BUTHE HOBEHIINX TeK-
TOHHYECKHX pa3pbiBOB. IIpakTHuecku Bce mnpo-
JONbHBIE pa3pblBHBIE HApYLIEHHS paccMaTpHBae-
MOH TEPPHUTOPUH SIBISIOTCS COCTABHBIMH 3JIEMEH-
TamH [IpaBo-TyocTaxckoi 30HBI pa3nOMOB U Mpef-
CTaBJIAIOT CoOOH BETBALMECS KPYTOMaJaroLve Ha-
pyLUEHHs CeBepo-3aMafHOro MpPOCTHPAaHHWsS UIMpPH-
HoW [0 10-14 kM, rMaBHBIMH COCTaBJIAIOLIMMH KO-
TOpOH ABNAIOTCH KBICBITTMHCKMM M AJICIIKMHCKHIA
paznomsl. Tlo xapakrepy nomBrxek — 3T0 B3OpOCH
WK cOpockl C aMIUIMTYJaMM CMELLEHHS OT MEPBBIX
CoTeH MeTpoB o 1,5 kM. B 30He uX BAMAHMA U
COCPeIOTO4EHO GONBIIMHCTBO BBIABJIEHHBIX MPOSiB-
TIeHHH 3010Ta, CYpbMBI M APYTHX  TOJIE3HBIX
HCKOMaeMbIX.

Inasubiii  pynokourponupyrommii Kbichuiru-
CKMH pasfoM MpOTArMBaeTcs B CEBEpO-3arlaiHOM
HalfpasneHnu B nonuvHax pek Cunekanps, Jormo,
Kbicbinra, Tupexrsx, CronTiop. B MaruutHom mnose
OTPaXeH Cepve NMHEHHBIX aHOMaiuMii, Tpaccupy-
€TCs CepHelt IaeK U LITOKOB MPAHHUTOM/IOB, 4 TAKXKE
NpeacTasnex 30Hok APoGNEHBIX MOPOA C TOHKUM
KBapu-kapboHaTHEIM npoxunkosanuem. Ulupuua
30HBI pasnoma oueHnsaetcsa B 50-200 M. KiHema-
THKa pasnoma c6pocoBas ¢ aMmanTyOM nepeMe-
wenna  1-1,5 kM. Pasnom koHTponmpyer pas-
MellleHue 3010TOrO OpYIdEeHEHHS.

Anewkudckuit pa3ioM NpoTAruBaeTcs B A0J-
TOTHOM HanpapneHuu Ha npaBobepexbe p. Brickia-

Jlax, yepes foauHbl pexk CuHekanns, Horno, Tupex-
IOpsix, B BepxoBbax p. Keickuira cnupascs ¢ Kol-
CBUITMHCKHM DPa3jlOMOM. AJIEIIKUHCKUH pa3noM
BBIPaXKEH B BHMJE I'PaBHTALMOHHOM CTYIMEeHH, Tpac-
CHpyeTCs mAadKaMH KBapLEBBIX M JHOPHTOBBIX
nopUpHUTOB, a Ha MECTHOCTH MpPOC/IEKHUBACTCA B
BHJE JeNpeccHil, CEUVIOBUH W KpPYTHIX YCTYMNOB.
[ManeHne 30HBI CMECTHUTENS KpPYyTOE Ha BOCTOK.
IO>xHas ero 4acTe cpe3aeT 3anmagHblii KOHTAaKT CH-
HEKaHAMHCKOrO TPaHMTOMAHOro MaccuBa. Ha 3a-
nagHoM ¢naHre pasnomMa HWKHe-CpPeIHEIOpPCKHe
OT/IOXXEHMS] HAIBHHYTHl Ha BEpXHETpHAcOBble obpa-
30BaHMA.

3HAYHTENbHYIO PONb B TEKTOHHYECKOM CTpOe-
HUM paHOHA W JIOKJIM3aUMH OpYINECHEHHsS HrparoT
NonepeyHble CTPYKTYpPbl, OTYETIIHBO TPacCHpPYIO-
1Mecs rpaBUTAUMOHHBIMH aHOMAIMAMH U TenaMu
HHTPY3HUH.

KbIchINMTHHCKOE pyAHOE IONE pacloOKEHO B
KpOBJle HEBCKpBITOro KypeHBHHCKOrO IpaHHTOMA-
HOro paHHEMEJIOBOro MHTpy3uBa. Ero kposns no-
JIOrO MOTPYXKAeTCA W Ha IOXKHOM (iaHre ronagaeT
B 30HY BnusHuA Keicsuiruackoro pasnoma (Kosa-
nes, 1995 i‘.). B cTpoennu KBICBITTHHCKOTO pasino-
Ma YCTaHOBJIeHa cepus napamnesnbHbix weoB C-3
npoctupanusa. OCHOBHO OB NPOXOAMT MO JIEBO-
Gepexxpro p. Kbicbuira, pasmenss pyaHoe mone Ha
nBa Onoka: 3anmafHbIi ¥ BOCTOYHBIA. bnokd otnu-
YalOTCA MO JIMTOJOTMUECKOMY COCTaBy, TEKTOHHYE-
CKOMY CTPOEHHIO, CTEMEeHH MeTamopdu3Ma H Me-
TaJuIoreHu4yeckol cneundukauud. B koHTypax 3a-
nagHoro 6Jioka pacroioXeHO 30JI0TO-CYPbMSHOE
MectopoxxaeHde Ilponer, k BocTouHoMy Os0Ky
NpHYpPOYEHO 30JI0TO-cepedpsHOE MECTOpPOXKAEHHE
Keiceinra (puc.2.12). BocTouHsifi 670K CIOXEH
ToNEH TIJIMHUCTBIX TNOPOJ AaalleHCKOro sApyca
cpenneit ropsl (Lllamupo, 1977 r.). B pesynsrare
KOHTaKTOBOro MeTamop(u3Ma Mopojs! NnpeBpatie-
Hbl B TIATHHUCTBIE, Y37I0BaTble, (UITHTOBUOHBIE
KBapL-CEPULMTOBbIE, KOPAUEPHUTOBBIE, TypMaIHH-
OMOTUT-XJIOPUTOBBIE CNAHLBI M MHKPOC/TaHLbI
(MYCKOBUT-POrOBHKOBas (alus KOHTAKTOBOTO Me-
TamophHu3Ma).

OtnoxeHUs: CMATBI B HAKJIOHHbIE, HHOrJA 10
JIeKAYMX, CHIIBHO COKaTble W3OKIMHANBHBIE CKJIAA-
KH, KpbINbs M OCEBhlE MIOCKOCTH KOTOPBIX MOrpy-
JKaloTCc B BOCTOYHOM HANpaB/€HHH [0 YIJaMH
10-30°. OpyneHeHHe KOHTpONUpyeTcs CyOiuMpoT-
HbBIMH KynHCOOOpa3sHbIMH TpELUHHAMH, OMNepsio-
muMHU KeichIruHCKkuid pa3noM, OCIOXKHEHO UHTEH-
CHUBHO MpOSIBJIEHHbIMH pa3pbIBHBIMH HapyLIEHHs-
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Puc.2.12. Cxematnueckas reo-
JIOTH4ECKash KapTa LEHTPalb-
Hoit uactn [lpaso-Tyocrax-
CKOHl 30710TOHOCHOH 30HBI (Mo
Mmarepuanam B.I1. Bessunnoro):
| — HeoreH-u4eTBEpTHUYHbBIE OT-
JIOXEHHA; 2 — IOpcKHe OTIOoXe-
HHA, NECHaHHKH, alneBpOJIUTEHI 1
aprunnutel; 3 - TpPHAcOBbie
OT/IOXKEHMs], NMECYaHUKH C Mna-
CTaMH aJeBPONIMTOB M aprui-
IUTOB; 4 — WMHTPY3MW TIpaHu-
TouaoB. Maccusel: 1 — Ky-
penbuHCKkHUi, 11 — Jloranuckui,
III — CuHekanauHckuii, 1V -
Beicblanaxckuit; S — wWOBHbIe
30HBl  KPYMHBIX  Pa3pbIBHBIX
HapyweHnuii  IlpaBo-Tyocrax-
ckO# 30HB! pasnomos: a) Ko
CBUTTHHCKOro, 6) ANewKHHCKO-
ro; 6 — pasjoMmsl, BbIIEICHHLIE
no reoM3N4ECKUM OaHHbIM;
7 — rpaHHUbl NPOMEPEHHBIX
noguatuit:. WJl — HHesanu-
Jebunckuit CHHKIIMHOPHH,
TX - Tacxasacraxckuii ropcr-
aHTHkauHopuit, T — Tyocrax-
ckuit  aHTMkIuHopu#, TII -
Tupextaxckoe nonepeuHoe
noaHsatue, U — YumanruHckoe
MOAHATHE; 8 — MECTOPOXKIEHUS
U NPOABJIEHUS TONE3HBIX HCKO-
MaeMbIX

MH, B 4HCJI€ KOTOPBIX BBIACIAIOTCS M0JIOTHe HalBU-
ry, kpyronagarowue paspbiebl C-3, C-B u cybme-
PHMIMOHAILHOTO HANpaB/lI€eHHA, MHOTOYHCIIEHHbIE
TpPELMHBI K 30HBI TPELUMHOBATOCTH.

Ha mecTopoxcaenuH B mpoluecce reonoropasge-
JOYHBIX pabOT BBISBAEHO 1UECTb PYyAHBIX TEJ, B Ye-
ThIpeX 30JI0TO MPUCYTCTBYET B MPOMBILIIEHHBIX
KOHLeHTpauMsax. Bce pynaHele Tena cekyT BMe-
WAoLIMe NOPOABl, MMEIOT XHUIbHYIO MOP(OJIOTHIO,
KpyThle yribl MaJeHUs U YETKHE KOHTAKThl C BMe-
waomuMy mopogamd. Ha OCHOBHBIX pyaHBIX Te-
nax Ne2 u 4 ckBaXHHAMH TOACEYEHBI Ba PyOHBIX
cronba, NPUYpPOUYEHHBIX K CHCTEME HAJBHUIOB, BbI-
SBJIEHO MX [10JIOrO€ 3aJIETAHUE U CY)KEHHEe Ha II1y-
Gokux ropusoHrax. PyaHble Tena MecTopoXIeHHS
Kbiceinra, Hecymue 3010TO€ OpyHeHEHHe, Npen-
CTaBJIE€Hbl CYNbGHIHO-KBAPLEBBIMHU >XUNaMH Opek-
4YHeBOM TeKCTypbl. MIX MpOTSKEHHOCTb COCTaBNseT
150-550 m, moutHocTh U3MeHseTcs oT 0,1 go 3,4 m
npu cpeanux 3Hauvenusax 0,72-1,5 m. Conmepxanue
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30/10Ta B pPylax BapbHUpYyeT OT JECATHIX AoJieH 10
590,6 r/t, cocTaBnis B CpeaHeM MO MATH PYAHBIM
Tenam 9,0-25,4 r/t. O6weMHbIH Bec pyn — 2,64 /M.
BepTHkaneHbli pazMax OpyHNeHEHHMS, YCTaHOBJIEH-
HBIF MO 3PO3HOHHOMY cpe3y, cocTaBiasfeT 250 M.
CocTaB pyA CyLIECTBEHHO KBAapLEBBIH, Cyab(QHIb
coaepkaTcs OT nepBbix 10 10%.

Pynnoe teno Nel npocnexeHo no noBepxHOCTH
Ha 260 M. Ha BocToyHOM (hnaHre oHo mpexcrasiies
HO NBYMs ManoMmouiHeiMd BeTBamH (0,1-0,3 M),
nocie UX CIUAHMA MOILIHOCTh PE3KO yBelIHYMBaeT-
cs. Ha yuacTke conpsbkeHus copMuUpOBaH py/aHbl
ct06 mpoTshHkeHHOCcThIO 190 M, cpeaHeil MOLUHO-
cti 0,94 M npu cpeaHeM CcOAep)KaHUM 30J10T2
25,4 r/T, cepebpa 26 r/T.

Pynnoe Tesio Nela npuypoueHo k Bucsdemy 60-
Ky MHHEpaTU30BaHHO 30HBI pyaHoro Tena Nel KaK
CaMOCTOSTeNbHAA MHHEpalu3oBaHHas 30Ha. OH
TAHETCS MapaieNbHO OCHOBHOM 30He B 10-20 M
1oxuee, Ero cocraB u Mopdonorus aHamorautd!



pyIHOMY TeITy Nel, HOo coaepxkaHHs 3050Ta Gonee
unskue — 0,5-15 T/T, B €MHHYHBIX CEYCHHAX 10
49 /1, MowHocTh MenseTes ot 0,1 10 0,8 M.

PynHoe Teno Ne2 naxomurcs B 10-20 M ot pyn-
woro tena Ned, cybnapasniensHo eMy M, BEpOATHee
scero, ABnsercs ero anoduzod. MHtepec mnpen-
cTaBNgeT LUEHTPAIbHAs 4acTh — PYIHBIR CTOA6 C
napavetpaMu: AnuHa 90 M, CpeaHAs MOIIHOCTE
1,08 M, cpeHee cofiepkaHue 3on0Ta 9 r/T, cepebpa
25,2 /1.

Mounckosas nuHUs 1760

730

720

710

700

690

680

670

630

620

610

600

590

580

570

560

550

540

530

PynHoe Teno Ne3 pacnonoxeHo Ha ceBepo-
BOCTOYHOM (naHre MectopoxkaeHus. Ero mpocru-
paHHe HM3MeHseTcss OT CyOIIMPOTHOro IO CeBepo-
BOCTOYHOTO H XapaKTepU3YeTCH BOJIHHCTOCTBIO
KOHTAaKTOB C YacTOM CMEHOH HalpaBjieHHsA MNaje-
Hus. Pyaueiii cton® pacnosnokeH B LUEHTpalbHOM
4acTH Tena M uMeeT AnuHy 240 M npu cpeagHei
mowHocTH 1,51 M. B Hem HabGniopatorcs obora-
INeHHblE THe3Ja C COAEpXaHHEeM 30510Ta A0
68,6 r/t, HO cpenHee comepXaHHe no cronby co-
craBnaoTr 5,6 r/t Au
18,6 r/T Ag.

Pynnoe teno Ne4 — oc-
HOBHOH OOBEKT MECTOPOXK-
neHns  (puc.2.13). Ilpocne-
)eHo Ha 520 M TpaHWweaMHU H
KaHaBaMH. ITpocTupanue
cyOLIHMpOTHOE, MafgEeHHE IOXK-
HOE, KpyTOe [0 BEPTHKallb-
HOro, Ha BOCTOYHOM (raHre
nageHue cesepHoe. Ero 3a-
nagHblii dnaHr xapakTepusy-
€TCsl CHIDKEHHEM COAepXa-
Hus 3onora go 3,2 r/t. Oc-
TabHas YacTh IHHOH 420 M
paccMaTpHBaeTCs Kak earHoe
pyaHoe Teno (¢ He3HauH-
TeNbHBIM OOCAHEHHBIM HH-
TEpBAJOM, TAE COAEP)KAHHUA
He npeBblaoT 1,1 r/T) co
cpenHei MowHOCThIO 1,25 M
M CPENHHMH COAEPKAHHAMH
Au 24,0 r/tu Ag 20,0 r/1.

PynHoe Teno Ne5 mnpo-
CNIE)KEHO TpaHUIeAMH U KaHa-
BamMu Ha 110 M. 3anapHeii
¢GnaHr pynHOro Tena nepe-
KPBIT TEPPACOBBIMH OTJIOXKE-
HuaMH p. Keiceuira MowHo-
cteio cebiie 20 M. IIpocTn-
paHHe pyAHOro Tena cyOLUH-
pOTHOE, TMajeHHe KpyToe
(60—85°), cpeanas MOILHOCTD
0,72 M, conepxxanus Au 17,2
r/t, Ag 8,0 r/. Ilo pe3ynbra-
TaM OypeHHs KOJOHKOBBIX

Puc.2.13. Crpoenne  pyaHbIX
cron6oB 30HbI Ne4 MecTopoxae-
uus Keiceinra

67



Tab6naunua 2.5

Cxema runoreHHOro MuHepanooGpasosanus Ha KblCbLITMHCKOM PyaHOM noJie (no mavepuanam B.I1. Bessuunoro)

Munepansl

[ ran |

11 3ran | I1I 5Tan

Craguy MUHepa006pa3oBaHus

[ 11

m [ v [ v 1 VI

KBapu
Xnopur
Cunepur
AHkepuT
Kanbuur
Typmanus
ONUIOT-UHO3UT
AMmodubon
[Tupodunnur
MyCKOBHT
Cepuuut
AHTpaKconuT
Kaccurepur
Bonsdpamut
Uleenut
Hnbmenut
Pytun

[Tupur
[MuppoTun
ApCeHONHUPHT
JlennuHrut
Ko6onpTHH
Coanepur
[anenut
XaneKOnupuT
BypHoHHT
Brexnble py sl
Cynb}oaHTUMOHH B CBUHLIA
CraHHUH
JIuHHEHT
ITeHTnangur
Kybanut
BucMmyTHH
Terpagumur
Tennypo6bucMyTHT
ManpaoHuT
Knokmanut
YMaHrur
XKo3zeut
XanpkocTHOHUT
ApresTur
[etuur
Bepteeput
AHTHMOHUT
KuroBapb
3onoro
Bucmyt
Cypsma
Cepebpo

N o

Konuvecmeo munepanos:

T bonee 50% cocTaBa cTaguu

5-50%

1-5%

meHee 1%(ans 3010Ta YacTas NPUMeECh)
pEeKHE NPUMECH



ckBOKHH BBISB/IEHO, YTO Ha rnyOuHe comepxaHus
30710Ta MOHWXKAIOTCA 10 0,5-2,2 r/t.

Ilo BceM MEPEYHCIEHHBIM PyaHbIM Tenam Koi-
CBUITHHCKOTO MECTOPOAIEHUS BbiAeNeHbl G0KH,
3 Hux 1o yeTbipeM (pyanble Tena Nel,2,4,5) ¢ na-
pameTpamu, ~YyAOB/IETBOPAIOIAMH TpeGOBaHUAM
KOHIULIMOHHBIX JINMHTOB.

KauecTBO pyA M TeXHonoruuyeckue
uccnenoBaHusA

Munepaisl Cynb(QUAHO-KBapLEBbIX XHIaX Me-
cropoxaeHus Keicbiira noxasaHel B Tabn. 2.5. 3o-
JI0TO HAXOMHUTCA B TECHOH MapareHeTHYECKOH CBA3H
C apCeHONHMPHTOM, TIMPUTOM, ONIEKIIBIMU pyaaMH, a
ero pacrpefie/ieHHe B pyAe KpaiiHe HepaBHOMEpHOE.
[IpoSHoCTb 30710Ta, OMpeaeneHHas B obpa3sue u3
pyaHoro Tena Ne3 — 720-800, B TEXHOIOrMYECKOH
npobe — 669. [NaBHbIE 7IEMEHTBI — IPUMECH B 30/10-
te: Ag — 10 27,5%, Hg — necarsie nonu %, Pb, As,
Sb, Fe — cotsle ponu %, Cu, Bi — TeicsyHble A0 %0.

['paHynoMeTpudeckHif COCTaB 30JI0THH: (pak-
umg +0,5 MM — 6%, +0,25 MM — 44%, —0,25 MM —
50% xapakTepH3yeT MECTOPOXKIAEHHE B LIEJIOM.

Ilns npeaBapUTENbHBIX TEXHOJNIOTHYECKHX HC-
cnenoBaHui Obia oToOpaHa nabopaTopHas TEXHo-
norudeckas npoba maccoit 205 xr. PynHslii mare-
puan npobsl npeacTaBineH OpeKYUsIMH ¢ KBapLUEBbIM
uementoM. CozepkaHue 30/10Ta B MCXOZHOH pyne
61,5 r/t, cepebpa 65,6 r/t. OGoralueHne NpoBOAH-
7och B 5 cTaaMil Mo rpaBUTalMOHHO-(IOTALMOH-
HoM cxeMme. Obluee u3BneuYeHHe B rPaBHTALMOHHO-
(10TaLMOHHDIM KOHLEHTPAT C coflep)KaHHEM 30J10-
Ta 185,9 r/t coctaBuno 96,8%, a ¢ copepxaH1eM
cepebpa 170,8 r/r — 81,8%. Beuay Gombworo ko-
JIMYECTBA CPOCTKOB KBaplia ¢ 30/10TOM M Cynbdu-
AaMH KOHLEeHTpaT obpabaThiBaiCcs IJIABUKOBOH KH-
C/IOTOH, BCNEACTBHE Yero COAEpXKaHHWe 30/10Ta B
KOHUeHTpaTe ysenuuunoch g0 2706 r/T, a u3sie-
KaeMoCTh MeTajlna coctaBuna 96,87%.

HexpaHuHckoe

Hexnanunckoe mectoposkaense B cocrase Ani-
nax-KOHbckoro 3onoronocHoro mosca pacrnonoxe-
HO Blob 3anapHoro Gopra FOsHO-BepxosHckoro
CHHINIMHODHS, ABNIAIOWIErOCs FOro-3anagHoi BeT-
BbIo Me3030ua Bepxoano-KonsmMckoit OpOreHHOi
obnacru.

OnHolt u3 ocHoBHBIX CKIafyaThlX CTPYKTYp
CHHKMHOPUS sBsieTcs JBIGMHCKAS AHTHKIMHATD

CyOmONroTHOrO MPOCTHPaHHs, CJIOXKEHHas TMecya-
HO-CNTAaHUEBBIM KOMIUIEKCOM MOPOA (QIHIIOHIHOTO
THna Tpuaca W nepMmu. [lopoawl, cnaratowue
CKJIaJIKy, HMEIOT OMM3KHI BELECTBEHHbIH COCTaB,
yeM OOBACHAETCS MX o0las XHUMHYeckas HHEpT-
HOCTb, crabas MPOHULAEMOCTh, COrNacHas AUCIIO-
LUMPOBaHHOCTh M 0011as OTHOCHMTENbHAd I1AaCTHUY-
HOCTb.

JbIOMHCKas aHTHKIMHAJIb acHMMETpHU4YHa, 3a-
nagHoe kpbino 6onee nonoroe (10-20°), BocToyHoe
— kpytoe(45-50°). B ueHTpanbHO# 4acTH U B BOC-
TOYHOM KpbUIE €€ pa3BUThl Mesikue ckaaaku. OcCb
CKJIa[IKM Morpyxaercs k cesepy. CTpoeHHE aHTH-
KJIMHAIM OCIIO)KHEHO HAaTMYHEM KYNOJBHBIX CTPYK-
TYp, CPOPMHPOBABIINXCSA B 3aKJIFOYHTENbHbBIE 3Ta-
Nl CKJ1aAK006pa3oBaHUs U MO BPEMEHH CBA3aHHBIX
C BHeApeHHeM rpaHHToMAHbIX MaccuBoB (Kynaru-
Ha, 1981). B npenenax pafoHa BBIAEAEHO KynoO/ib-
HOE MNOAHATHE MEpBOro MOpsAKa, OXBAaThIBAIOLICE
nnomans Mexaypeubs Toeipsl u JIbIOBI, OCIOXKHEH-
HOE KYMOJIbHBIMU TOAHATHAMH BTOPOro NOpAAKa:
Jpi6uHCKMM Ha ceBepe M HexlaHMHCKHM Ha tore
(puc.2.14). KynonbHbie MOAHATHS MEPBOro M BTO-
poOro MOPSOKOB XapaKTEPU3YIOTCH PaJHaIbHO-
KOHLIEHTPU4YECKHM CTPOEHHEM KapKaCHbIX 3JIEMEH-
TQB, MPEACTABIEHHBIX KOJBLUEBBIMH MIH PajHaib-
HBIMH pa3oOMaMy, SB/SIOLMMHCE LENOCTHBIMH
3aMKHYTbIMM CHCTEMaMH, OrPaHHUYEHHBIMH Ha I10-
BEPXHOCTH MPOEKLUUAMH OCNabjeHHBIX 30H, CBS-
3aHHBIX C IPUMOAHATBHIMH On10kamMu QyHnameHTa.

CrjlagyaTo-KyrnonpbHOe CTpPOEHHE paioHa Oc-
JIO)KHEHO JIMHEHHBIMH pa3ioMaMH, CpPeAH KOTOPbIX
BBIIENIAIOTC CHCTEMBI KPYTONAAAIOLUMX Hapylle-
HHUI CeBepO-BOCTOYHOro, CyOA0NrOTHOrO, IHUPOT-
HOrO U CeBepo-3anagHoro npoctupanuil. Hanbonee
KPYIHblEe pa3/IoOMbl CEBEPO-BOCTOYHOI'O IpPOCTHPA-
HUA [eNAT paiioH Ha psan KpymHeIX 610koB. Pas-
pBIBHBIE HapyIIEHHWs CeBepo-3amafHoro, cybaon-
TOTHOTO H CYOIUMPOTHOTO HampaBlIEHHH, pa3BUThHIE
BHYTPH KPYMHBIX 0JIOKOB, CO3JaIOT CIOXHYIO MO-
3aMyHO-O10KOBYIO CTpYKTYpY (puc.2.14). Pacnpe-
Je/leHHe pa3pbIBHBIX HApyLIEHWH MO IUIOLaaH
paitona HepaBHOMepHoe. Paznuyen u ux panr. Oxn-
Hako ofulas MX COBOKYMHOCTb (DOPMHUpYET AeCT-
pyktuBHble 30Hb! (1llapman, Cemunckuii, Yepem-
HbIX, 1999; ®apbep, Kynaruna, Ilonos, 2001).
CreneHs OECTpYKUMH B MNpeaenax paioHa pasHas,
onpenenseMas MHTEHCUBHOCTBIO pa3spyuIEHHs MO-
PO Pa3sHOPAHTOBBIMH pa3OMaMH, YTO MPHBENO K
(GOPMHPOBAHHIO YYAacCTKOB CaMBIX pPa3HbIX Hepap-
xuyeckux yposHei. [lo Macuutaby W cTeneHu aec-
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TPYKUMH B Tpefenax paHoHa BBIAENAETCS 30HA
HU3KOM CTeleHH NeCTPyKUMM, OTpaHW4Y€HHas rpa-
Huue# kynonbHoro noanatus I mopsaaxa, ocnox-
HEeHHas Ha ceBepe W Ha lore JeCTPyKTHBHBIMU 30-
Hamu II nopszaka ¢ BBICOKO#H CTENEHBIO AECTPYKLIHH.

JlecTpykTHBHas 30Ha, BMellaolas HexnaHuH-
CKOE MECTOPOXKAEHHE, MO IUIOLANX OXBaThIBaeT
OJHOWMEHHOE KynonbHoe noaHstHe II mopsanka u
UMEET AUCKPETHOE CTPOEHUE, BHIPAXKEHHOE B HAJTH-
YHM BHYTPU €€ KOHTYpa 30H pa3sjM4HOM CTENeHH
naectpykuuu (puc.2.14). Pasnuuue B cTeneHH aect-
PYKLMH OGYCIIOBJIEHO CTENEHBIO AMCIOKAUMH Mo-
pol, CBS3aHHOE C MHTEHCHBHOCTBIO MPOABJICHHSA
KaK KOJIBLIEBBIX, TAK U CYONONTOTHBIX W OMNEPSIO-
LIMX MX pa3pblBHBIX HapylleHWH. OCHOBHOE Mpo-
YKMJIKOBO-BKPAIVIEHHOE OPYAEHEHHUE KOHUEHTPHPY-
eTcs B paspbiBax CyOJOJIrOTHOrO TMpPOCTHPAHMS,
coBnajaroumx ¢ obued OpUEHTUPOBKOH NECTPYK-
THBHOM 30HBI,

KpoMme HaMuus y4yacTKOB C pa3snuMYHOM CTere-
HbIO [ECTPYKLHMH BaXKHBIM (PAKTOPOM, BIMSAIOLMM
Ha pacripefe/ieHHe OpyIEHEeHHe B 30HaX cybmon-
FOTHBIX TEKTOHHTOB, ABJIAETCA HAJHUHE MPUOTKPBI-
ThIX Y4acTKOB, 0OyC/IOBJIEHHBIX MX BOJIHHCTOCTBIO
¥ xapakTepoM aBiKeHHs o HuM (benoycos, I'30B-
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Puc.2.14. MopdocTpykTypHas cxema HexaaHuHckoro pyaHo-
ro paioHa: 1-2 — konbueBble pa3noMbl: | — nepBoro nopsaka,
2 — BTOpPOTO MopsAaka; 3—4 — nuHeliHble Pa3PbIBHBIE HapYylle-
HHsl: 3—OrpaHM4YHBAIOIME KPYMHBbIE CTPYKTYpHble 610kH, 4 —
NHHEeWHBIE Pa3NoMbl; 5 — HanpaBneHMs OBMXEHHS IO Pasno-
MaM; 6—TPaHHUTHBIE MacCHUBBI; 79 — NECTPYKTHBHBIE 30HBL 7 ~
BeChMa BBICOKOM cTeneHH, 8 — BbIcOKO# creneny, 9 — cpenneii
CTEMeHH

ckuii, 1973), U y4acTKOB mnepeceueHus pa3/iOMOB
(KoponeB u ap., 1979). CucremaTHueckoe H3yue-
HHe pacrpeneneH’s OpyAeHEHHS TMO3BOJIMIIO Bble-
JIUTh OCHOBHBIE PYAOJOKATM3YIOWIHE TO3ULIMH
(puc.2.15).

Moszuuus 1 (puc.2.15, mo3. la) npeacraesnser
y4aCTOK CIBUIra CEBEpO-3aMajHOro MpOCTHPaHHS,
npuwIeHeHHbl Kk cybmonroTHomy B3Gpocy. Opy-
JEeHEHHe TMPHYPOYEHO K Ppasrpy>KEHHOMY Y4acTKy
CABWra, BO3HHKIIEMY B pe3yJibTaTe NpPaBOCTOPOH-
HHUX TOPU3OHTAIBHBIX NMEPEeMELIEHUH B MECTE €ro
u3ru6a. Kpome Toro, B 30He COYJIEHEHHUs pa3/ioMOB
B pe3y/bTaTe ABMXKEHHS M0 CABHMIY BO3HHKAET pas-
rPY>KEHHBIH y4YacTOK, TakKe BMELUAOLWMA Opyne-
Henue (puc.2.15, no3. 16).

Ha nos3uumu 2 (puc.2.15) npeAcTaBiieH y4acTok
couneHeHus cybGmonroTHoro B30Opoca M CEBEpO-
BocToyHOrO casura. OpyaeHeHHe NOoKanu3yercsa B
mecTtax M3ruba 3Tux pasnomoB. biok nopoa, 3a-
KJIIOYEHHBIH MeXIy 3THUMH COJIMIKEHHBIMH pa3Jio-
MaMu, ApoOneH, HO He HECET OPYJEHEHHS, U AaXe
pa3rpy>KeHHblE YYAaCTKH Pa3JIOMOB BBIK/IIMHUBAIOTCS
He AO0XO[sd OO0 TOYKH COUJIEHEHHWs. DTO CBA3aHO C
TEM, YTO B pe3yJbTaTe ABWXKEHWA IO CABMIY pas-
JIOM SBAAETCA HArpy>KEHHBIM H, HECMOTpPS Ha Apod-
NeHue, HeGIaronpUaTeH Ul ABHKEHHUS PacTBOPOB.

AHajlorH4Has cuTyauus Habnronaerca B MO3H-
LMK 3 — MECTE COUICHEHHs pa3oMOB TPeEX Harpas-
nenuit (puc.2.15): cybmonrotHoro B36poca, cerepo-
BOCTOYHOIO M CEBEpO-3alajIHOro CABHMIOB. 3.ech
OpyIOEHEHHE TalkKe CBA3aHO TOJIBKO C MNPHOTKPHI-
TBIMH YYaCTKaMH Pa3lioMOB M He 3aXBaThIBACT KJIH-
HOBHMAHbBIC OJIOKH MEXAY HHUMH, KOTOpBIE Harpyxe-
HbI B pe3ybTaTe ABH)KEHUS 110 Pa3ioMaM.

B nepeuncneHHbIX ciyyasx, KOraa OpyJaeHeHHe
NPHYPOYEHO TONBKO K Pasrpy>KEHHBIM Y4acTKaM
pa3fioMOB M He 3aXBaTbIBAeT KJIMHOBHIHbIE OJI0KH
MeXJ1y HUMH, MOILHOCTE 30H OpPyAEHEHHs COOTBET-
CTBYET NOJIOCTAM NPHOTKPBIBAHMUA.

B nosuumu 4 KIMHOBMAHBIA 60K MEXAY MpH-
YICHSIOLUMHICS Pa3ioMaMH pasrpyxeH u 31ech
OTMEYaeTCsl yBENIHYEHHE MOILHOCTH 30H OpyHeHe
Hus (puc.2.15).



B nosuuum 5 GnaronpustHeIMK yuacTkamu ans
PasMelIeHUs OpYACHEHHS ABJAIOTCS TPELIMHBI OT-
PbiIBa, omepsiowMe pa3noM CyOOONTOTHOrO Mpo-
CTHpaHHs (puc.2.15). OTH TpewMHbl BO3HHMKAIOT
TIpH LUKPOTHOM CXKAaTHH, HE3HAYMTESbHBI MO MPO-
CTHPAHMIO.

[TpuoTKpBITHIE yyacTKH Pa3snoMOB BO3HHMKAIOT B
MECTax uX u3ruba u nepecevyeHus pa3ioMaMH pas-
THYHBIX MO HU3MKO-MeXaHUYECKMM CBOMCTBAM MO-
pox (puc.2.15, nos. 8). B nauHoM ClTydae y4acTOK
NPUOTKPLIBAHHMSA BO3HMK HAa KOHTAKTE INIMHHCTHIX
CIAHUEB [DKYNTATMHCKONW CBHTBI ¢ TOHKOIJIATYA-

ThIMU aneBponm"aMH H nNeC4YaHO-IJIMHUCTBIMU
CnaHuamMu GOHCOMYAHCKOM CBUTDI.

MNnax
{ ’ Pa3) 1<l /
| |
/ 2\
No3.1 Mos.2 Mo3.3 Mos.4 MNo3.5
R
%
Mo3.8 Mo3.9
%
1
Paspes I-| :
2
E. : 3 Pnc.2.15. PynokoHTpoaunpyromue
MO3ULMHK pa3MelleHus OpyZAeHeHus: |
4 \ 4 — pydHble 30HBI; 2 — pa3’rpy)XEHHblE
; 6noku; 3 — HarpyxeHHble 6noku; 4 —
6N10KM MOpoa: a — TpUIOAHATHIE, 6 —
Mo3.7 OMNYUICHHBIE

KpoMe npHOTKphITBIX (pa3srpyXeHHbIX) y4acT-
KOB pa3/ioMOB Ba>XHbIM ()aKTOpOM, BIIMAIOLIMM Ha
pa3MellleHHe OpYAEHEeHHS, SABIAETCA  HalUuue
KOJIbLEBBIX Pa3JIOMOB B MECTaX WX NMPHYJIEHEHHUS K
B30OpPOCOBBIM M CABUIOBBIM HapyweHusMm. Ha 3Ha-
YUTENBHYIO POJIb 3TOro hakTopa yKas3bIBaeT TO, YTO
Bce HauboJiee NMPOAYKTUBHBIE PyOHbIE 30HBI pacro-
JIOXKEHbl B 3aMaJjHOM 4YacTH PYyAHOro nojs, riae u
HabmojaroTcs Takue npuwieHeHHs. B BocTouHoi
4aCTH PYAHOrO IOJIA KOJBLEBBIE Pa3/ioOMbl Mepece-
KaroTcs B3OpOCaMH M COBHTaMH M 3HAYMTEJBbHBIX
no Macwtaby pyaHbIX 30H 31ech He 0OHapyxeHo. B
30HaX MPUYICHEHHUS BO3HHMKAET AOMOJHUTENbHOE
npo6bJieHye MOpOA KaK B CAMMX y4acTKaxX Mpuuse-
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HEHUA, TaK U B 6710Kax MOPOA MEXAY KOJIBLEBBIMH,
B3GPOCOBBIMH U CABHIOBBIMM pasioMami. [Ipuuem
Ha pa3MelleHHe OpyJAeHEHHS 3AECh BIMAET elie U
XapaxTep JBHXEHHS 110 pa3yioMaM.

Konbuessle pa3nioMbl HMEIOT pa3fiMuHble YIJIbl
najfieHus. B cBA3M ¢ 3TUM MEHseTCs M MX BIIUSHHE
Ha pasMellieHHe opyaeHeHus. B no3uwu 6 (puc.2.15)
NipUBeleH MpPUMep NMpPUYIEHEHHS KOJbLEBOro pas-
JIOMa K CHABMIY CEBEpO-3allaJHOro0 MPOCTHPAHHUA.
VYron nagenus casura — 90°, yron nageHus KoJib-
uesoro pasznoma — 70°. KnunoBunnei# 610k nopoxn,
3aK/IIOUEHHbIH MeX Iy HWUMHM, Pa3rpy)XeH U Takoke
GnaronpuaTeH A pa3MElUeHUs OpyAeHeHMs. Ota
30Ha pasrpy3kM MMeeT 3HaYMTeNIbHbIA pa3Max, 4To
CBSI3aHO C OJIM3KMMM 3HAUYEHHAMH YIJIOB MajeHHs
Pa3oOMOB, a 3HAUMT H Pa3MEepPOM 30HBl WHTEHCHB-
Horo ApobneHns KIMHOBUAHOrO GJ10Ka.

HdpyrM mnpuMepoM sBifeTcAs MNO3ULMA 7 —
Y4acTOK COWICHEHHs KOJbLEBOro pasioma ¢ cyb-
nonrotHsIM B36pocom (puc.2.15). Drtor ydacTok
pacrnonoxeH 6MKe K LEHTPY KyMoJIbHOTO MOJAHS-
Tus. CyGnonrotHolii B36poc umeeT nagenue 80° Ha
3amaj, a yroj majeHHs KOJIBLEBOTO pasjioma Mo-
paaka 70° Ha BocTok. KimHoBuaHBIH 610K, 3aKiio-
YEHHbIH MEXIY HHMH, UMeeT OOMbIYI0 MOLIHOCTD,
yeM B TIpelblIYLIEM Cly4yae, TO3TOMY OH MeHee
MHTEHCHBHO ApOONeH H, COOTBETCTBEHHO, MEHee
pasrpyseH. :

Haubonee GnaronpuATHBIM COYETaHHEM KOJIb-
LI€BOTO M COBMIOBOTO pPa3jOMOB ABJSETCS MNOYTH
M0JIHOE COBMaJeHHe HX YIJIOB MaJeHUs — MO3ULIHA
9 (puc.2.15). Cuur ceBepo-3amaJHOro NMpPOCTHpa-
HHS HMMeeT BepTHKajlbHOoe najgeHde. Konbueroi
pa3fioM, pacriofioXKEHHbIH ele Oivke K LEHTPY
KYTNOJIBHOTO TMOAHATHS, Takke OIM30K K BepTH-
kansHoMy (85-90°). B 3toM ciyuyae BO3HHMKaeT

HOxHbIN pnanr
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elvHas 30Ha ApobJyieHUs, Bblnep)KaHHas MO Maje-
HMIO ¥ 3Ha4MTeIbHas MO MOLIHOCTH.

Pynokontponupyrowne 30Hbl HexxpaHHHCKOro
MECTOPOXKAECHUA NMpPEACTaBlieHbl B OCHOBHOM CY0-
JOJNTOTHBIMH Pa3pbIBHBIMM HapyLIEHHAMH, HMELo-
IMAMH CJIOXKHYIO MCTOPHIO OPMHUPOBaHHS U CJIOX-
Hoe cTpoeHHe. OTaenbHble YacTH pyIOBMELLAIO-
IIMX pa3pbIBOB B Mnpouecce GOpMUPOBaHHS Xapak-
TEPU3YIOTCS CMEHOM HamnpaBie€HHH [BHXKEHMA: B
OJIHOM cilyyae B3OPOCOBBIMHU MepeMELLEHUAMH, a B
IpYyroM — CABHIOBBIMH B 3aBHCHMOCTH OT CMEHLI
wianoB nedopmaunii (Kynaruxa, 1981).

Crno)xHast HCTOPHS pa3BUTHA TPH HATHYUHM pas-
JIMYHBIX CTPYKTYPHBIX JJIEMEHTOB B PYIHOM MOJle,
TaKMX KaK JIMHEHHble [OHCIIOKAUMH, KOJBLEBbIE
CTPYKTYpbl U pa3jIM4YHbIe MO CTENeHH WHTEHCUBHO-
CTH 30HBI JUCIIOKALIMH, NpHBeNa K TOMY, 4TO peib-
ep pyROBMELIAIOUIMX 30H HMMEET CIO0XKHOKOpPOO-
JICHHOE CTPOCHHE.

FeoMeTpu3auus OTAENBHBIX PYROBMELLAIOLUHUX
Pa3phIBOB, BhINOMHEHHas no Metoauke A.B. Kopo-
neBa u [L.A. lllexrmaHa (1965), no3soauna ycraHo-
BHTb OCOOEHHOCTH WX penbeda. B kauecTBe npu-
Mepa pacCMOTPHUM OCOOEHHOCTH penbeda B pyAHOMH
30He Nel M CBSA3b C HUMM OpYJEHEHHS.

- PynaHas 30Ha Nel, NpoTsKEHHOCTBIO MOYTH 4 KM
N0 MPOCTUPAHHIO, ACJUTCA Ha TpHU yuyacTka — FOx-
Hblf, LlenTpanbHbiit W CeBepHbIi, CMELIEHHBIX
APYT OTHOCHTENIbHO ApYra cyOLIMPOTHBIMHU U CEBe-
po-3anagHbIMKM pa3ioMaMM Ha HECKOJIbKO METpOB.
Oco6eHHocTH penbeda pyaHoi 30Hb! Nel B KaXkaA0M
M3 3TUX Y4acTKOB pa3iuy4Hbl (puc.2.16).

Penved pyaHoit 30Hel Nel B nesom Xxapakrep-
3yeTCs HaJIMYHEM BEPTHUKAIbHbIX M FOPH30HTalIb-
HbIX pebep, OrpaHUUMBAIOUIMX TMIOCKOCTH pa3noma
(rpaHm) ¢ onpenesNEHHbIMM 3JIEMEHTAMH 3aJIeraHHs.
CoueraHue rpaHedl CO3JaeT YeThIpexrpaHHOKopob-

l CeBepHbIVi conanr

Puc.2.16. Pacnpepenchune opy-
JeHeHus B pynHo# 3oxe Nel: 1-3
— YYaCTKH Pa3MELUICHHS OpYyACHC”
HUs: | — BBICOKHE concpmaunﬂ,2
— CpElHHE COlEPXKaHus, 3 — HH3
KHE colepkaHus; 4 — rpaHullyl
Y4acTKOB; 5 — HOMEpa y4acTKOB

1
|
|



JNIeHHYIO MOBEPXHOCTB. BepTHukanbHblit pasMep rpa-
Heil PAKTHYECKH OJMHAKOB 110 MPHUYMHE PHUTMHY-
HOCTH JIMTONIOTHYECKOro cocTaBa. Pasmep rpaueit
[0 FOPU3OHTA/IH TAKKE MOYTH PaBHbIH, T.K. TONIIA
ropoA N0 MPOCTHPAHHIO OIHOPOAHA MO COCTaBY U
(HM3MKO-MEXBHWYECKHM CBOHCTBAM. }

AHa1u3 JJIEMEHTOB 3ajleraHus rpaHei Mo3Bo-
N YCTAHOBHTh MPH MX BHEWIHEH OIMHaKOBOW
dopMe pa3UuMe MX MOJIOKEHHMS B NPOCTPAHCTBE
(puc.2.16). B FOxHOM ydacTke pyaHoi 30Hb! Nel
pa3BUTbI NPEMMYILECTBEHHO KpPYThie TPaHu ¢ BOC-
touHbM (a3. naf. 75-85°, yron nagenus 65-70°) u
sanmaaHeiM (a3. mafg. 255-260°, yron nagenus 75—
80°) mapeHuamMHU. LIeHTpaNbHBIH y4acTOK XapakTe-
pH3yeTCs HalM4YMeM 4YeTpipex rpynn rpadeii: 1)
BocTO4HOro nageHus (as. mag. 70-75°, yron nane-
Hus 70-80°); 2) 3amafHOro MajcHUs: a) yMepeHHO
kpyTtoro (a3. maa. 245-260°, yron nagenus 50-70°,
6) kpyrtoro (a3. man. 250-270°, yron nagenuns 70—
80°, B) oueHb KpyToro (a3. maf. 255-265°, yron
nazenus 80-90°). CeBepHbIi y4yacTOK XapaKTepH-
3yeTcs TaloKe HAIMYMEM YEThIpeX rpynmn rpaHei: 1)
BOCTOYHOro nageHus (a3. mag. 60—70°, yron mage-
Hus 80-85°); 2) 3anagHOro majeHus: a) yMEpeHHO
kpytoro (a3. mag. 235-240°, yron nageHus 65—
70°), 6) kpytoro (a3. nax. 245-255°, yron nageHus
70-75°), B) ovenp kpytoro (a3. mag. 250-260°,
yron nagenus 80-85°). CMmeHa rpaHei ¢ pa3iauy-
HbIMM J/IeMEHTaMM 3aJleraHus B Ipelenax BCei
PYAHOM 30HBI MOXKET OBITH MOCTENEHHOH WIH pe3-
KOH, T.€. PSAAOM MO MPOCTHPAHHIO U MALEHHIO MO-
TYT COCEICTBOBATH MOC/IEAOBATEIbHO KPYThIE, YMe-
PEHHO KpyThle M O4YeHb KpYTble, WIH YMEPEHHO
KpYTble U OYeHb KpyThle rpaHu. Hanuuue rpaneii ¢
PasIMYHBIMHM 3/IEMEHTaMH 3ajieraHus, WX pacrpe-
AeJIeHUE B NPOCTPaHCTBE 00YCIOBIEHO ATUTETbHOH
UCTOPHEH pa3BUTUS pPydOBMEILAIOIIMX 30H MpH
Pa3nu4HbIX nanax nedopmaumii (Kynaruna, 1981).

Munepanusanus B pyJOKOHTPOTUPYIOLMX 30-
Hax pacnpenesneHa kpailHe HepaBHOMEPHO M CO-
ACpKaHHe 30/10Ta B pasHbIX THNax pyh pasnoe. Oc-

HOBHBIE THIIBI PYA, BbIACNSAEMBbIE HA MECTOpPOXKIE-
HHH, cjieayrwoliuue:

KBapuUeBbI€ >KUJIbI U THE3a;

OpyAeHesnble MOPOABl C MPOXKHIKOBO-CETYATHIM
OKBapueBaHHeM;

OPYACHENble HHTEHCHUBHO MEPEMSATbIE MOPOJIbI.

anepeqncneﬂuux THNax pya pasbpoc conep-
KAHUH 30710Ta JOBONEHO 3HAYMTEBHBINA — OT HU3-
KHX 10 BbIcokmx. Takoe HEPaBHOMEPHOE pacrnpe-
A€eHHe cBA3aHO CO COXHON MHoro¢a3Hol ucro-

pueii ux GOPMHPOBaHUS M HAXOOMTCHA B HEPaA3pbIB-
HOM CBA3M CO CTaHOBJICHHEM CTPYKTYPbl MECTOpO-
XIEHU H MHOroobpasueM CTpYKTypHBIX $HaKTopoB
KOHTpPOJI €ro pasMmelleHus. BobiaeneHsl kiacchl
collepkaHMH 30J10Ta, XapakTepusyrowme Gorartble
pyasbl (ceie 10 r/tT Au), pyasl cO CpeHMM cO-
nepxanueM (ot 4,5 0o 7,9 r/t Au) u pyabl ¢ HU3-
KHMM coziep>kanueM (0T 0,7 no 4,4 r/T Au).

H3yueHnue xapakrepa pacnpezneneHus opyneHe-
HMs B PYJOBMELIAIOLUMX 30HAX APOGJIeHHS MO3BO-
JIMJIO YCTaHOBHUTb 3aBUCHMMOCTD €T0O pa3MelLleHUs OT
aneMeHTOB MX penbeda. Tak, Goraroe opyneHeHue
Ha F0XXHOM U CpefiHeM (JiaHraxX CBA3aHO C KPYThIMU
rpaHaiMd BOCTOYHOro mnageHus. B LleHTpansHOM
yuyactke Ooratoe opyleHeHHe MPUYPOYEHO K Kpy-
THIM TPaHAM BOCTOYHOTO NAaAeHHs, a CPeJHHE CO-
JAep>KaHUs CBSA3aHbl B OCHOBHOM C OY€Hb KPYTbIMH
(80-85°) rpansamu 3anagHoro nageHus. B Cesep-
HOM Y4YacTKe pYyHAbl C BBICOKHM COIEp)KaHHEM He
OTMEYaKoTCs, a CPelHHE COAEepPHaHHUA B OCHOBHOM
NpHUYpOYEHBI K TpaHSIM yMepeHHO KpyToro (65~70°)
3arajiHoro nazeHus.

B LenoM rpaHuLbl pacnpenesieHus opyaeHeH s
B MOP(OJOrHYecKoM IUIaHe MpencTaBisloT coboit
cepHio pyaHbIX cTonboB B KOxHOM yyacTke ¢ BOc-
TOYHBIM najeHueM, a B LieHTpansHoM U CeBepHOM
— ¢ 3anagHbiM (puc.2.16). BHyTpeHHee cTpoeHne
PYAHBIX CTONIG0B HEOOQHOPOAHO M XapaKTepH3yeTcs
COYeTaHHeM pa3JIMYHBIX CTPYKTYpHO-MOpP(ONOru-
YeCKHX THIOB DPYIHBIX TeJ B Npejenax rpaHHLl
pacnpoCTpaHEHHUs OpYaEHEHUS.

Ilon cTpyKTYpHO-MOpPGOIOrMYECKUM  THIIOM
PYIOHBIX Tel ClefyeT MOHMMAaTh YYacTOK PYAHOH
30HHI (pyAHOIO cTON6a), HMEIOLLHH re0I0r0-3K0HO-
MUYECKHE TPaHHULbI, OfNpeaeaseMble KOHAHLUAMH.
[TosToMy pynaHas 30Ha paccMaTpHBaeTCs Kak COBO-
KYMHOCTb CTPYKTYPHO-MOPQOJIOrHYECKHX PYIHBIX
Ten. Takum ob6pa3oM, B OAHOH CTPYKType, KakuM
AB/SETCA Pa3yoM, BMEUIAIOIUMI pyaHyiO 30HY Nel,
CYLIECTBYIOT JIOKAIbHBIE CTPYKTYpbI, pa3nuyaro-
myecs 1o 61aronpUsATHOCTH ANs opyneHeHus. Bee
pYAHble Tena o MoporeHe3ucy ABJISOTCS MOJIOoC-
TSAMH TMPHOTKPBIBAHUA B HCKPUBJIEHHAX pa3jioMa.
Ha IO>xHOM ydacTke B pe3yJsbTaTe JIEBOIO CIABUra U
B30poca ¥ pacTArMBalOLIMX YCWIMH MO OrpaHHYH-
BarowkM IOXHBIA y4acTOK caBHraM ceBepoO-BOC-
TOYHOTO TMPOCTUPAHHS TPEUMYLIECTBEHHO MPUOT-
KpbIBAIUCH KPYTble FPaHH M HE3HAUUTEJIBHO yMe-
PEHHO MOJIOTHE IPaHH MOBEPXHOCTH PYIHOM 30HBI.
Ha LleHTpaibHOM yuyacTKe B pe3y/bTaTe JOKaJlbHO-
ro pacTsDKeHMs, JIEBOrO ciBMra M B3Opoca MpHOT-
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KpbIBAJIUCh KPYThIE H TOJIOTHE TPaHM JIeXauero
6oka pyaHo# 30HBI. [IpHOTKpBIBaHHE KpPYTHIX rpa-
Heli CeBEpPHOro y4acTka NMPOMCXOJWIIO B YCJIOBHAX
JIeBOTO cABMra M B3Opoca.

[naBHbIM (akTOPOM, MPHBOAALUMM K pacKpsl-
THIO TEX WIH MHBIX rpaHel 1 06pa3oBaHUIO PyJHBIX
TeJl, SABJISAIOTCA 3/7eMEeHThl MX 3aleraHus. 30JI0Toe
OpYIOEHEHHE MECTOPOXKAEHHs CBS3aHO C TPeMs MHU-
HepalbHBIMU aCCOLMALIMSIMH, COOTBETCTBYHOLIMMH
TpeM 3TanmaM MOpPHOTKPbIBaHUA. JTO 00yCIOBWIO

HEPaBHOMEPHOCTh €r0 pa3MeLeHHs, T.K. B KaKAbIH
3Tan NPHOTKPBITBIMU OKa3bIBAINCh T'PaHH C pas-
NMYHLIMM  3ieMeHTaMH  3aneranms  (Kynaruwa,
1981). AHanu3 nocienoBaTeNBHOCTH MEPEUNCIIEH-
HbIX COOBITHH M OCOGEHHOCTEH pa3MeELLEeHHA Opy-
JEHEeHHs TO3BOJMWI BBIAEIUTE 4 CTPYKTYPHO-
reoJIOrM4ecKMX THMa pPyIHBIX Tejl BHYTPH 30HbI Nel
B LIEJIOM W BHYTPU PYZAHBIX CTOJIOOB B YaCTHOCTH
(Tabn.2.6): 1) nonorve aexcypsl 3anaf-roro-3anaj-
HOTO MaJeHHs, OpPyZEHEHHE B 3TOM Cllyyae pa3BHBa-
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eTcd Ha TOJOTHX TpaHAX C Yyrjiamu nafgenHus 50—
70°; 2) yMEpEeHHO KpyThle (eKCyphl 3amai-roro-
3araHoro MajieHus; 3) YMEpEHHO KpYyTble uieKCypsbl
BOCTOK-CEBEPO-BOCTOYHOrO TMaaeHHus. B mocneauux
ABYX THMax OpyJeHEHHe Pa3BUTO Ha IpaHAX C yr-
namu naaeHus 70-80°; 4) kpyTeie ¢nekcypsl 3a-
maj-loro-3anagHoro najaeHus. OpylaeHeHWe pa3BH-
TO Ha FpaHsX ¢ yriamu nageHus 80-90°.

Ponb pyaHBIX Ten  pa3’HBIX  CTPYKTYpPHO-
MOp(OJOTHYECKUX THMOB B OOLIMX 3amacax 30J10Ta
HeoaMHakoBa. MIX npomyKTHBHOCTH omnpepensnaach
MPOH3BENIEHHEM CPEIHEH MOLIHOCTH MPHOTKpPHIBa-
HUA Ha cpeaHee conep)kaHue 30y10Ta. Kaxaslil reo-
NOro-CTPYKTYPHBIH THN OLIEHWBAJICA OTHOLIEHHEM
CYyMMapHO# NPOJYKTHBHOCTH PYAHBIX TeJl JaHHOIO
THMa K CyMMAapHOH MPOAYKTMBHOCTH PYOHBIX Te/
BCEX THIIOB B MPOLIEHTaX Ho ¢opmye:

I=p/P x100%,
rae [T — oTHOCHTENBHAA NMPOXYKTUBHOCTH PYOHBIX
TeJl AaHHOTO CTPYKTYpPHO-Te0JIorMyeckoro tTuna, %;
p — CyMMapHas MpOJyKTHBHOCTb PYAHBIX Tel Olle-
HUBAEMOTO CTPYKTYPHO-T€0JIOTHYECKOro THMa;, P —
NPOAYKTHBHOCTb PYAHOMH 30HBI B I1€JIOM.

OueHka nmpou3BelieHa B LIeJIOM 1 PyAHO#M 30-
HBI, @ TAKXKE V11 OTAENbHBIX €€ Y4acTKOB (TabJ. 2.6).

Takum 06pa3soM, B pasNM4HBIX yHacTKax py-
HO# 30HbI cpeaM 061ero KOHTYpa PyaHbIX cToN60B
BBINEJISAIOTCA YYaCTKM C Pa3HOH MPOAYKTHBHOCTEIO,
obpasyrouie CaMOCTOSTeNbHBIE CTPYKTYPHO-MOp-
donoruueckue THIBI pyTHBIX TEI.

CyMMupys Bce BbllIeCKa3aHHOE, MOYXKHO BbIfe-
JHTb OCHOBHBIE PYNOKOHTPOJIUpYIOUHE (aKTOpbl
no Macwtaby ¥ creneHu Mx BausHui. K 6maro-

NpUATHBIM (akTopaM 06pa3oBaHHs GOraThIX 30J10-
TOM DYAHBIX CTOJIGOB OTHOCATCS MNPOTSHKEHHbIE
30HBI ApoOIeHHs, NepeceKarolMecs ¢ KOMbLEBbIMU
WIH IMHEAHBIMYM 30HAMH Pa3pbIBHBIX HAPYLIECHHUH H
co3pjarouire NeCTPYKTHBHBbIE 30HBI Pa3iH4HOM cTe-
TIEHH HHTEHCUBHOCTH.

Pynopacnpenenstomumu dakropamu, T.e. dak-
TOpPaMH, ONpeNesIOIUMH YCIOBHS NEHCTBUS MH-
HEpanoobpasyIoLMX areHTOB, I'eOJIOTHYECKYIO MO-
SHLMIO U CTPYKTYpPY PYAOHOCHOH 30HBI, ABIAIOTCA
y4YacTKH pyJaoOBMelllatoulel 30HbI, HaxXOAfLIMECS B
Pas/iUyHBIX N0 CTENEHH WHTEHCHMBHOCTH NECTPYK-
THBHBIX yvacTkax. [Ina HexxnanuHckoro mecropo-
xaeHus 310 KOxHeiH, LenTpanbHpiii 1 CeBepHblii
YYaCTKH pyAHOM 30HBI Nel., A B LIeJIOM JUIs MecTO-
POXIEHUS TPaHHMLbI NECTPYKTHBHBIX 30H pasjidu-
HOWl HHTEHCHBHOCTH pPa3rpaHUYMBAIOT CyOMepH-
JVOHAJIBHBIE 30HBI HAa YYaCTKH Pa3/IMyHON CTEMEHH
GnaronpusTHocTH. BakHoe 3HaueHue umeroT yua-
CTKH pa3rpy3Ku pa3jiOMOB.

Pynonokanusyromme ¢akropsl onpenensior
KOHKpETHBbIE YC/IOBUA Da3MELIEHUS OpYAEHEHWH,
CTPYKTYPY M TOJIOKEHHE MMHepaibHbIX Ted. Jlns
NPOTSHKEHHBIX 30H APOGNEHMs, KaK MOKA3aHO Ha
npumepe pyaHoi 30Hel Nel, TakoBbIM sBNAETCH
penabed pynosmewaromeii 30Hbl, (HOpMHUpPOBAHHE
KOTOPOro CBS3aHO C 3TallaMM Pa3BHTHA pa3jioMa M
ero reHerudeckoro tuna. OcobeHHocTH penbeda
BJIMAIOT HE TOJIKO Ha pa3MeLeHHe OpyIeHeHWs,
¢dopmupys pyaHbIe CTONObI, HO M Ha BHYTPEHHEE MX
CTpPO€HHE, (GOPMHUPYS CTPYKTYpPHO-TEONOrHUECKHE
THIBI PYAHBIX TEJI, Pa3NHYaloUIMecs Kak 110 yc/o-
BUSIM 3aJI€raHys, TaK ¥ MO MPOAYKTUBHOCTH.
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MECTOPOXIAEHUS OJIOBA

MopdocTpykrypHble 0OCOOEHHOCTH W 3HIOreH-
Has 30HAJILHOCTh PacCMOTpPeHbl Ha MpuMepe [e-
TaIbHO pa3BeJaHHBIX W Haubonee H3YYEHHBIX
KPYMHBIX ONIOBOPYAHBIX MecTopoxaeHHd Ceepo-
SInckoro pyaHoro paiioHa, roe MpeldcTaBeHsl pas-
nHYHble (OPMALMOHHBIE U TEOJIOrO-MPOMBIIIIEH-
Hble UX TUNbl. CBS3b OJIOBOPYAHBIX MECTOPOXJe-
HHU# ¢ rpaHUTOMIAMH OOLIEeNpHU3HaHa, YTO M03BOJIS-
€T paccMaTpuBaTh HUX KaK pyJHO-MarMaTHYeCKHe
cucremsl (PMC). Haubonee spko 3Ta CBi3b Nposs-
JIeHa Ha MECTOPOXIEHHH OJIOBOHOCHBIX Ipeii3eHOB
OnunHOKOe, JIOKAJTM30BaHHOM B CYOBYJIKAHUHECKOM
LITOKE PEeAKOMETANIbHBIX JUTHH-QTOPUCTBIX Ipa-
HUTOB. OTYETIMBO MpOSBIEHA 3Ta CBA3b U Ha Me-
cTopoXkaeHuH UypHmyHHbS, MPHYPOUYEHHOM K CJIOXK-
HOH BYJIKaHO-IUTyTOHHYECKO# MOCTpOHKE U CBA3aH-
HOM ¢ GOpOHOCHBIMHM CYOBYJKaHHYECKHMH Oalika-
MM TO3JHEro, COGCTBEHHO pYAHO-MarMaTH4ecKoro
aTana. JlemyTaTckoe 0I0BOpYAHOE MECTOPOXIEHHUE
ABNIAETCA YHUKAJIBHBIM MPHUMEPOM Da3BUTHUS MHO-
rostanHo ¥ MOAMGOPMALMOHHOH  pyIOHO-
MarMaTHYECKOH CHCTEMBI: 30JI0TO-PEIKOMETAIb-
Hbl€ 3HOO- W 3K30rpeif3eHbl paHHEro 3Tamna opyne-
HEHHS, pa3BUTble Ha ITyOOKHX TOPU3OHTaX PYAHO-
ro mojis, CMEHSIOTCA B HAAUHTPY3HUBHOM 30HE Ipa-
HUTOMAHOTO MacCHBa PYAHBIMH TelaMH [JIaBHOIO
no macwrtaly OpyIeHEHHs OJIOBAHHOrO 3Tamna, Ko-
Topble Ha nepudepuH ONIOBOPYAHOTO MOJA OKpY-
XKeHbl YXe cepeOpo-CBUHLIOBBIMH MECTOPOXKJe-
HHSIMH TI03[THET0 3Tarna opyIeHEHHS.

Briepsble moHATHe "pyaHOE Mojie" HCMOJNB30Ba-
HO B KayecTBe crathdyeckoit mozmenn PMC IL.O.
HankuneM (1970) 1 onpeneneHo, kak "...0coObIi
CTPYKTYpHBIH Yy3€J, B KOTOPOM MNpPOCTPaHCTBEHHO
coBmeLleHbl paznuuHble ¢a3sl PMC...", nox koto-
PBIMH MOHUMAIOTCA "... €CTECTBEHHbIE COBOKYIMHO-
CTH MarMaTH4eCKHX M JPYrHX MHHEpalIbHbIX 00pa-
30BaHUH (BKJIIOYAs pyab! U CBSI3aHHbIE C HUMH Iep-
BHYHBIE OPEOJIbl PaCCEAHUS METAJUIOB), ABJAIOLIKE-
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¢Sl NpoLYKTaMM €JMHOrO Mpollecca MarMaTH4eckoi
amddepeHumanun”. PynHble noas paccMaTpHBaroT-
csl KaK reoJIOTHYeCKHE TeJla, 3aHMMalolIMe BIOJIHE
onpefeneH bl 06bEM reoNIOrHYecKOro MnpocTpaH-
CTBa, MPH 3TOM OCOOEHHOCTH HX TE€OMETPHYECKOl
GHrypbl OTPaXKAIOT HE TOJIBKO XapaKTEpHbIE YepPThl
BHEIHErO CTPYKTYPHOrO KapKaca MeCTOPOXKACHHH,
HO ¥ JuHaMuKy camoit PMC, cnocobnoii ¢dopmupo-
BaThb Py/HbIE MO BIOJHE 3aKOHOMEPHOH GOpPMBI
cummetpHy. [Ipeacrasnenne o PMC, kak cuctemax
C® CBOWCTBEHHBIMH UM BHYTPEHHHMH 3aKOHOMeEp-
HOCTAMH (POPMHMPOBAHMA W CTPYKTYPHOH oOpraHu-
3ailH, JIEKUT B OCHOBE MOP(OCTPYKTYPHOro Me-
TOAAa aHalM3a MarMaTOT€HHBIX pyAHBIX MoJei
(UBankun, 1970). IlpuMeps! ucronb3oBaHHS MOp-
GOCTPYKTYpHOrO aHaiH3a INpHBENEHbl B KOJIEK-
THUBHOH paboTe "ATnac MopQOCTPYKTYp PYAHBIX
noneit" (MsankuH w gap., 1973), B MoHorpaduu
[L.I.BeaepuukoBa u H.C.Ilensumana "OcHoBbl
MOpPQOCTPYKTYPHOTO aHaJW3a ONOBOPYIHBIX MO-
neir" (1980) 1 B MHOTOYMCIEHHBIX YpPHaIbHBIX
myOnMKauusx.

Mopdonorudeckue  THOBI  MarMaTOreHHbIX
pyanbix noseii I, II u III poma (MBankuu, 1970),
BbI/IEJIEHHBIE 110 MPHHLMITY YIATeHHOCTH PYIHBIX
TeJl OT aKTMBHOrO MCTOYHHWKA PacTBOPOB, OTpaXKa-
I0T XapakTep B3aMMOOTHOLIEHWH MeXOy Marma-
TH3MOM M OpYIEHEHHEM M MpPEACTaBIAIOT coGoi
BMOJIHE ONpeAeNeHHble reHeTHueckue Thnsl PMC.
Pynuele nons I pona (6eckopHeBble HITH OpeobHbIC
nons) GopMHUpYyIOTCS BO GPOHTANBHBIX YaCTAX HIH
caTe/uTMTax MaTePUHCKHUX MHTPY3UH, 0OHapy1Bad
NpU3HaKd ONU3KOH TreHeTHYeCKOH CBA3M Marma-
TH3Ma W opyaeHeHHs. Mopdonorus u pasmepbl
PYAHBIX Monei 3aBHUCAT, IIaBHBIM 00pa3oM, oT y¢-
JIOBMH CTaHOBJIEHHS, (OpPMBI, BHYTpPEeHHEro CTpoe-
HHA M COCTaBa PYIOHOCHBIX MarMaTH4ecKux Tell.
HeoqHOpOAHOCTH BHELIHEro Kapkaca B MeHbLIEH
Mepe BIHSAIOT Ha MOPOCTpYKTYpHBIE 0COGEHHOCTH



[oJieii TOro THMa, 00yCIIOB/IMBAS JIUIIL B PEAKHX
cyuasx OTHETIHBO KYCTOBYIO, JIOKAIbHYIO Tpyn-
NMPOBKY PYAHBIX Tel. ITpeo6namaromwum THIOM
OpyACHEHHA ABJIACTCA PABHOMEPHaA BKpareHHas
MHMHEpATH3aLHA B 3HIOKOHTAaKTOBOH YaCTH MHTPY-
suit. B pyasbIx nonsx I poga B MeHb1elt Mepe npo-
qBJIeHA 3aBUCHMOCTDb JIOKQJIM3aLUMH OpPYAEHEHHS OT
TeKTOHMYECKHMX HapyLIEHWH, MO3TOMY MOoJ CTPYK-
Typoii pyAHOr0 MOJA Ciie[lyeT MOHMMATh He CTO/Ib-
KO COYETAaHHE pa3pbIBHBIX HApyLUEHHH, CKOJbKO
CTPOEHHE PYAHOTO MOJIA B LEJIOM, "... 00ycinoBieH-
HOe COBOKYMHOCTBIO COCTaBHBIX 4acCTeH, moc/eso-
BaTeNBHOCTBIO MX 00pa3oBaHMS W NMpPOCTPAHCTBEH-
HbIM COOTHOLIEHHEM B CBA3H C TI€OJOTHYECKHM
CTpOeHHeM PYJOHOCHOH muowanu ..." (Boasdcon,
Skosnes, 1975, c. 75).

Ions 11 poga — 3TO CUCTEMBI MEJIKOKOPHEBBIX,
MPOCTPAHCTBEHHO COMMKEHHBIX PYMHBIX M MEIKHX
MarMaTHYECKHX TeJl, ABJISAIOLIMXCA MNPOAYKTaMH
obuwero s HUX OCTATOYHOrO MarMaTH4ecKoro
ouara, KOTopblii U cuuTaercs "kopHeM" PMC. Otn
nonsa obnagaloT NpU3HaAKaMU OTAAJIEHHOH FeHeTH-
yeckol CBSI3M MarMaTH3Ma M OpyAeHeHus. B kaue-
CTBe MEPEXOAHBIX MeXAy pyAHbIMHM nonasamu I u Il
poma paccMaTpHBAIOTCS MEJIKOKOPHEBBIE pYyIHbIE
nons, o6pa3oBaHHbIE BAOJH KOHTAKTOBOH 30HBI
KPYMHBIX MacCHBOB M3 HECKOJbKHX 000COOMBIIMX-
CA OCTAaTOYHBIX, "CNEeUATU3UPOBAaHHBIX" MarMaTH-
4eCKHX 04aroB — "MHOrokopHesble" mons. B oco-
Oyto rpynmy Bblmenensl pyadbie noas III pona,
TNpPEeACTaB/IEHHblE CUCTEMOH CaMOCTOSATE/BHBIX Ma-
MbIX MOPGUPOBBIX UHTPY3UH M PyAHbIX Ten Ge3 BH-
IUMOA CBA3M C KPYMHBIMM HMHTPY3HAMH, T.€. Me-
CTOpOXJeHHs, oblafaroliye NMpU3HAKaMH napare-
HETHYECKOM CBA3M MarMaTu3mMa 1 OpyAEHEHHUA.

Hsyuenne MopdocTpykTypHbIX ocobeHHOCTeH
PMC ¥ ux suporenHol 30HaTBHOCTY MpeCTABISET
CO00H B3aMMOCBA3aHHBbIE 3a1auM, TPH pPeLiEHUH
KOTOpBIX BaXKHOE 3HaU€HHEe NMPUOOPETAIOT METOABI,
TO3BOJIAIOLIKE KOJNIMYECTBEHHO OMNMCAaThb M3MEHYH-
BOCTb mapameTpoB, COBOKYNHOCTb KOTOPBIX Xapak-
TepU3yeT Gurypy pyaHOro noss B LEJOM HJH Teo-
METPU4ECKHe 0OCODEHHOCTH OTAE/BHBIX ero YacTeM.
Mtorue Bupp1 sonansHOCTH MOTYT OBbITh BbIpaxce-
HBI 4e€pe3 nons rpagMeHTOB W3MEPEHHBIX CBOMCTB
TOPOX MM MHHEpanoB, YTO CYIECTBEHHO MOBBI-
WaeT uX ponb B cMCTEME COTNACYIOLIMXCS OLEHOK.
Cosnanme nonnouennoit TEOPHH SHIOTEHHOMH 30-
HanbHocTH (Hapcees, 1973) no/mkHO GasupoBaThes
Ha 3aKkoHax oBwei TEOPUM MONs, TaK Kak 6oJib-
WHHCTBO BHewHuX U BHYTPEHHHX (aKTOpPOB 30-

HaJIbHOCTH MOTYT OBITh IpEICTaB/IeHbl B BUE I10O-
JieH UX 3Ha4YeHHi.

Mo aHmOreHHOMN 30HAIBHOCTBIO MECTOPOXKIE-
HHIl 0OBIYHO TOHMMAaeTcs 3aKOHOMEpHOe pachpe-
JieJleHMe B INPOCTPAHCTBE BEUIECTBEHHOrO (MMHe-
PabHOIO WJIM XMMHUYECKOI0) HX COCTaBa, KOTOpoe
obycnoBieHo "pa3BMTHEM npouecca pyAoobpa3o-
BaHHA BO BPEMEHH, B MEHSIOLLMXCS re0JOrHYecKuX
U PHU3MKO-XHUMHUYECKHX YCJIOBHAX MNPOCTPAHCTBA"
(CmupHoB, 1965). Mmeetcs u 6onee wnpokoe ToA-
koBaHue 3roro noHarus (Hapcees, 1973), kak sB-
NeHus "... peryispHOro pacnpejiesieHHss B Mpo-
CTPaHCTBE ILUMPOKOTO Kpyra CBOWCTB reoJiorHue-
CKHX TeJ MM ux cucteM". MHoroobpasue cBoiicTB
peayibHBIX reoornyeckux o6bekToB 00ycnoBNIHBaA-
€T, COOTBETCTBEHHO, U OECKOHEYHOE MHOXKECTBO
BUJIOB 3HAOTE€HHOH 30HAILHOCTH, HO NPH H3YUYEHHH
PYAHBIX MECTOPOXIAEHHH 4YHCIO HX MOXHO oOrpa-
HHYUTD, BBIENAS B NEPBYIO ouyepedb Te, KOTOpbIE
MMEIOT MpSMOE WM IMOCPEACTBEHHOE OTHOLIEHHE
K opyneHeHuto. Mepapxus 3THX BHOOB 30HAJIBHO-
CTH Ha MOJenH, npeanoxeHHoi B.A HapceeBbim 1
E.B. BaxauoBoit (1978), mpeamnonaraer Haiauuue
pa3IMYHbIX YpOBHeH ux 3HauMMocTH. Ha nepBom
YPOBHE pacroJiaraercsi 30HaJbHOCTh MOpGOJIOruu
pynHoro mnons (B nouumanun I1.d.MBaHkuHa,
1970), BTOpO# BKJIIOYAET TPH IJIaBHBIX BHIa 30-
HIBHOCTH MECTOPOXKAEHHH — CTPYKTYPHYIO, MH-
HEepaTbHYI0 M F€OXMMHYECKYIO, a Ha TPETbEM pac-
TM0NaraTCs CeUUanbHble BUIbI, K YACTY KOTOPLIX
MO>KHO OTHECTH 30HAJILHOCTh (PU3UKO-XMMHYECKHX
CBOMCTB NopoA, TepMOGapOreoXUMHUUECKYIO U ApY-
rue BUAB! 30HAJIbHOCTH.

B nocnegnue roiasl noHATHE 'mapareHesuc”
paccMaTpUBaeTCs KaK CHCTEMHOE ABJICHHE Ha pas3-
JIMYHLIX YPOBHAX OpraHM3alMH TeoJIOTHYECKHX
00BEKTOB, IOCTATOYHO HAIIOMHHMTb MOHATHA "napa-
reHe3rc MHHepasIoB", "maparedesuc nopon”, ""napa-
renesuc ¢opmaimii” (Mepapxus..., 1978). [Tonsatue
"napareHesuc snementos" (CmupHoB, 1981), pac-
cMaTpHUBaeTcs B paMkax ocoObiM 06pa3oM opraHu-
30BaHHOI MeOXMMUYECKOH CUCTEMBI M Omnpenenser-
cs B KayecTBe "... TPYNMbI COHAXOAMIUMXCS B KOH-
KPETHOM TeOJIOTHYECKOM OOGbEKTE 3JIEMEHTOB,
CX0HO (KaK MO MHTEHCHUBHOCTH, TaK WM MO 3HAKY)
pearupyrolMx Ha H3MEHEHHE NMapaMETPOB CPelb! U
XapaKTePU3YIOLIUXCH B CBA3H C 3THM COTIPSHKEHHO-
CTBIO M OIHOHANpPaBJIEHHOCTbIO M3MEHEHHUA HX CO-
Jep>xaHud B mpocTtpaHcTBe obbekta". I'eoxumuue-
ckasg cvcreMa uiaM komruiekc mno A.E.Qepcmany
(1953) 1 napareHe3uc 37IEMEHTOB COOTHOCATCS Kak
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pofoBoe ¥ BHAOBOe NMOHATHA. OmNBIT NMPUMEHEHHUS
KOPPENALMOHHBIX MoJesiell B MapareHeTHYECKOM
ananuse (Buctenuyc, 1948; Msrkos, 1984) nospo-
ASIeT UCTONBb30BaTh 3TH MOAENU AJI KOJIMYECTBEH-
HOM OLIEHKH 3HJOT€HHOH 30HAJIbBHOCTH MECTOPOXK-
JeHHH, T.e. MPeAnoJIOKUTh CYleCTBOBaHHE (QYHK-
LMOHAIBHON 3aBUCHMOCTH MOJIYNsS M 3HaKa Koad-
¢uLMeHTa KOppeNsAUMH MHHepPaloro-reoXuMuyec-
KHX MapaMeTpoB OT KOOPAHWHAT TPEXMEPHOro reo-
JIOFMYECKOTO TPOCTPaHCTBa, HeoGXoauMbIM yciio-
BHEM YCHEIIHOrO MCMONB30BAHUA KOPPENALHOH-
HBIX MOJAENei NpH M3YYEHHWH 30HAJIBHOCTH OJIOBO-
PYOHBIX TOJER ABIAETCS COYEeTaHHE METOHOB 00b-
€MHOro [eO0JIOrO-CTPYKTYPHOrO M MHHEpajoro-
reOXMMHYECKOTO0 KaPTHPOBAHHUS.

LlenocTHOCTD M CTPYKTYpHas OJHOPOAHOCThb
napareHe3nca 3JIEMEHTOB, KaK [e0XHMHUYECKOH CHC-
TeMbl 0co0oro popaa, ompenensercs BeJMUMHOM
BKJIaga (aKTOpoB, KOTOpble 00€cCIe4MBaloOT OAHO-
HanpaB/IeHHOEe W3MEHEHHE 3JIEMEHTOB MapareHeTH-
4yeckoit accoumauuu. Cnenuduka 3atux ¢axropos
3aK/TIOYaeTcss B TOM, YTO OHM OTPaHHYHMBAIOT KPYT
cucTeMoo6pa3yoiMX OTHOLUEHHH IeOXMMHUECKO-
ro KOMIUIEKCa A0 KJIacca MOHOTOHHBIX 3aBHCHMO-
CTel, KONMUYECTBEHHAs OLEHKA KOTOPBIX BO3MOXHA
C MCIIOJIB30BAHMEM MOJE/EH THHEHHOH 3aBHCHMO-
cTH. BeposiTHbIe MepBI CBA3H, GUKCHPYEMBIE B 3TUX
MOJENAX BHIOOPOYHBIMH OLEHKaMH KoddduumeH-
TOB MapHOH KOpPPENSUMH, OTPAKAOT HHTEHCHB-
HOCTB M HanpaBJieHHe OOIIHUX CUCTEMO0OPpa3yOIHX
¢axTopoB.

Cpeay npu3HaKoB NapareHETUYHOCTH MHHEpa-
noB H.B.IlerpoBckas (1967) Beinenser cnexyroime
rpymnnsl nokasatenei: (GU3HKO-XHMHYECKHE YCIIO-
BHf B KayeCTBe KOHLIENLIUH MUHEPATBHOIO paBHO-
BECHS, KPUTEPHUH CONIVDKEHHOrOo WM JaXke OJHO-
BpeMEHHOro 00pa30BaHMA M IPOCTPaHCTBEHHBIE
Kkputepud. O4eBHMOHO, YTO DPaBHBIM 0O6pa3oM 3TH
KPMTEPHH JOJDKHBI ObITh OTHECEHB! M K MapareHe-
3UCY XHMHYECKHX 3JIEMEHTOB, HO €CJIM NpH BblJe-
JeHUH MHHEpAIbHBIX TapareHe3HCOB OJHMMH M3
BaXHEHIUHX SBJSAIOTCH TEKCTYPHBIE, CTPYKTYpHBbIe
M [pyrue NpuM3HaKd, TO IPH aHaIM3€ MaparcHe3u-
COB XMMHYECKHX 3JIEMEHTOB BO3MOJKEH JIMIIb KOC-
BEHHBIH MyTh — BBIAETIECHHE F€OXMMHYECKHX acco-
uMauuii yepe3 napareHe3ucs! MuHepasos. [Ipuyun-
Hasi MHTepIIpeTalLMd BEPOATHOCTEH CBA3€H, Ha Oc-
HOBE KOTOpBIX (OPMHPYIOTCS COCTaBbI MapareHe-
THYECKHUX aCCOLIMALIMii, B paMKax 3a/lad reosiorHy
HEBO3MOXKHA 0e3 MpuBJIeYEHH OOMNOJHUTENbHOMH
nMHbOpMallMH, NOSy4eHHe KOTOpOH OCYLIECTBAET-
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cs OOBIYHO BHE PaMOK TE€OPETHKO-BEPOATHOCTHOIO
noaxona. BaHbIM npeacTaBiseTcss NPUHLUMITHAIb-
Hag BO3MOXHOCTb HMCIMOJb30BAHWA KOPPEMSLMOH-
HBIX MOJeJiel B IapareHeTHuecKoM aHajliu3e, a B
OMpeJe/ieHHbIX YCAOBHIX W NMpPU aHalIHW3e MHHEpa-
NIOrO-reOXMMHYECKON 30HanbHOCTH. OMBIT MpHMe-
HEHHs KOpPEALMOHHBIX MOJIeNed B MapareHeTH4e-
ckoM aHamuse (Buctenmyc, 1948; Msarkos, 1984)
NO3BOJIAET MCIOJb30BaTh 3TH MOZENIH ANA KOAUde-
CTBEHHOH OLEHKM 3HIOreHHOH 30HATBHOCTH Me-
CTOPOXKAGHHH, T.€. MPENTNONONKHTL CYLIECTBOBAHHE
(GyHKUMOHAIIBHOH 3aBUCHMOCTH MOAY/IA W 3Haka
k03¢ GHLHMEHTa KOPPENSALIHU MUHEPAIOrO-TEOXUMH-
YECKMX MapaMeTpoB OT KOOPAMHAT TPEXMEPHOro
reoJIorM4eCcKoro NpoCTPaHCTBa.

BHeapeHHe CTaTUCTHYECKHX METOHOB H [o-
CTPOEHHE BEIUECTBEHHO-CTPYKTYPHBIX —Mojenei
NapareHeTHYECKMX acCoLMaluii B Te0JIOTHH CBs3a-
Hbl ¢ uMeHeM A.b.Buctenuyca (1948), koTopsiit
BIEPBblE YKa3aJl Ha HEOOXOAMMOCTh KOJMYECTBEH-
HOM OLEHKM 3HaYMMOCTH CBA3M MapareHeTH4eCKHX
accolMaUHi M Mo3aHee MOAYEPKHYJI, uTo "... peLle-
HMe 3ToH mpobsieMbl MO3BONAMIO Obl B reHeTHue-
CKHX TIOCTPOEHHAX OIMUPATHCA HAa TOYHO JOKYMEH-
THPOBAHHOE COOTHOIUEHHE U TakuM obpasoM u3be-
*aTb GONBILIOrO YMC/Ia MPEXAEBPEMEHHBIX 3aKIIO-
4YeHHUH, OCHOBAHHBIX Ha HECOBEpLIECHCTBE CyLIECT-
BYIOIUMX METOJOB MPOBEPKH pPEAlbHOCTH CBA3M
MeX Iy NMpOU3BENEHHBIMH HabmiopeHusaMu...". Yike
Ha paHHHMX 3Tanax MCMoJIb30BaHHE CTOXaCTHYECKHX
MoJieJIel MOoKa3ano, 4TO KOPPENsSLMOHHbIE METOMbI
HE TOJIBKO MNO3BOJISIOT KOJHYECTBEHHO OLICHHTh
BEPOATHOCTb CBA3M MEXJAy MHHepajlaMu (deMeH:
TaMH), HO W BBIJENUTh CPEJH HUX IPYNIbI napare-
HETHYECKH CBA3aHHBIX KOMIIOHEHTOB.

MaremaTtudeckas Mozenb B OOILeM Cly4at
JOJDKHA OTpaXkaTh BCE CYLIECTBEHHOES B paMKaX
NOCTaBJEHHOM 3ajaud, OOMKHAa HMMETb BWJ, NpW
FOAHBIA [UIf NMPHUMEHEHHS CTaTHCTHYECKHX KpPHTC
pHeB, ObITh MO BO3MOXHOCTH NPOCTOH M MPUBOAHT
K PelUeHHIO OOHHM U3 M3BECTHBIX MeTomOB. CioX
HOCTb MOZEIH, a CJIEI0BaTENbHO U METOJO0B MaTé
MaTHYeCKOH 06paboTku, ompeaensercs CIOKHO
CTBIO TEOJIOTHYECKHUX OOBEKTOB M pamkamd M0
CTaBNeHHbIX 3aa4. Hamu ucnonb3oBanbl npocTs®
TaK Ha3blBaeMble "pyTHHHbIE" MOZENH, KOTOPHIC Ho
BBI3BIBAIOT CJIOXKHOCTH B MaTeMaTHueckoi nocT
HOBKE 3a71a4M M NONYYEHUH YHCIEHHOro pesylbr
Ta. Ilpy aHanuse CTPyKTyphl KOppCHﬂU"OHHHX
MaTpHIl MCINOIb30BaHbl HEKOTOPbIE moauuxal”
MaparpynnoBoro knactep aHanusa (ITKA) 1 meToR?



rnaeHbIX koMnoHeHToB (MI'K). Cuna "pyTunhbIX"
Mozened, OTBJICYEHHBIX OT MHOTMX BaKHEHLIHMX
C/IOXKHOCTEH peabHBIX NMPUPOAHBIX O0OBEKTOB, CO-
CTOMT B TOM, YTO OHH MO3BOJIAIOT Ha JIOTMYECKO#H
OCHOBE BCKPBIBATB 3aKOHOMEPHOCTH 0OLIero mno-
p;uu(a.

OauHokoe

MecropoxxaeHue pacrnosnoxeno B LieHrpansHo-
[TonoyCHOM paiOHe M MpPHYpPOYEHO K BBIXOAY He-
6opLIOro CyOBYJIKAHMYECKOTO LUTOKA pEIKOMe-
Ta/NIbHBIX JIEHKOTPAaHHUTOB JIUTUH-GTOPUCTOrO reo-
XMMHUYECKOTO THIAa, MPOPHIBAIOLIUX CEBEPHYIO K-
30KOHTAKTOBYIO 30HY KPYNMHOro OMYHKaHAMHCKOro
maccHBa OHOTHTOBBIX rpaHUTOB. PynHoe mone Mme-
CTOpPOX/EHHA COCTOMT M3 IByX OCHOBHBIX 3JIEMEH-
ToB (YacTeil) — MarMaTHYeckux obpa3oBaHui U Mo-
CTMArMaTHYeCKMX  OJIOBOHOCHBIX  IpeH3eHOB
(puc.3.1). Cpenu MHTPY3MBHBIX 00pa3oBaHHH BbI-
genenbl TpM (pauMaNbHBIX PasHOBUAHOCTH — rpa-
HUT-NOPGHUPBI MIaBHOH MHTPY3UBHOM (aumu, spyn-
THBHble OpeK4YMH IHJIOKOHTAKTOBOHM ¢aumuu U da-
uusa naek-anogms. ITocrmarmarnyeckre obpa3osa-
HUs NIPEACTaBIEHbl AOPYIHBIMH HIO- U IK30rpeii-
3¢HaMH, COCTOSIUMMH W3 OIpejeseHHoro Habopa
cybdaumanbHbIX  pa3HOBHAHOCTEH, COGCTBEHHO
ONIOBOPY/IHBIM TEJIOM C 30HAMH OpEOJIOB COITYTCT-
BYIOLUMX PyOHBIX KOMIIOHEHTOB M MHHEPAJIbHBIMH
06pa3oBaHHAMHU MocnepyaHOH cTagud. Paccmarpu-
Basg py[HOE Moe ¢ MO3ULMUI CHCTEMHOrO aHATH3a H
CTpykTypHoH reonoruu (®opma..., 1977), wMmsl
AOMXKHBI NPU3HATB, YTO M 3JIEMEHTB! PYAHOro Mo
TAKKE SBAAIOTCA €CTECTBEHHBIMH (IUTOK TI'paHUT-
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NMOpGHPOB) MIIK YCIIOBHO €CTECTBEHHBIMHU (3HIO- M
3K30rpei3eHbl), YCIOBHBIMH (OJIOBOPYIHOE TEJIO)
WM BECBMa YCJIOBHBIMHM (OpEOJIBI COITYyTCTBYIOIIMX
PYAHBIX KOMIIOHEHTOB) T€OJIOMMUYECKMMH TeJlaMM.
ConofYMHEHHOCTh 3JIEMEHTOB, B3aWMOOTHOLUIEHHUS
MX B NIPOCTPaHCTBE U BPEMEHH OMpPENEAIOT CTPYK-
TYpHYIO OpraHMsaldio 3nementapHoit PMC, cre-
NEHb YNOPANOYEHHOCTH KOTOPOH B CTAaTM4ECKOM
MOZENH NPOABNAETCS 4Yepe3 sABJeHHE SHIOTeHHOMH
30HAIBHOCTH, T.€. PEryJNIAPHOro pacrpele/ieHus B
NpPOCTPAHCTBE PYAHOTrO MO UIMPOKOro Kpyra ero
CBOWCTB WM npH3HakoB (XosMoropos, 1989).

MarmaToreHHbI# 3Tan

HecMoTps Ha TO, 4TO HMHTpPY3HBHbIE W OCan0y-
Hbl€ MOpOAbl B MpeleNax KOHTypa PYAOHOro Moss
MECTOPOXKAEHHS MHTEHCHBHO TIpeli3eHU3UpOBaHbI,
IPaHMLb! BbIXOZA LUTOKA, XapaKTep ero KOHTaKTOB,
a TaKkKe HEeKOTOpble OCOOEHHOCTM BHYTPEHHEro
cTpoeHMs ObUIM pecTaBpHpPOBaHB! Giaroaps rnces-
noMopdHoMy 0ONHKY 3HIO- M 3K30rpeii3eHoB, cO-
XPaHHBIIHX B pa3lMYHON Mepe TEeKCTYpPHO-CTPYyK-
TYpHbIH OONMMK HWCXOJOHBIX TMOpOA ~— TI'paHUT-
nop¢upoB M BMeLIalOWeH MecyaHo-C/laHLeBOM
TOJNILUM. PeaMKThI TEKCTYpHO-CTPYKTYpPHBIX 0cobeH-
HOCTEeH UCXOAHBIX MOPOJ B dHAOrpeH3eHax Mo3BO-
JIMJIM BBIAEJIUTD TpU GalluanbHble Pa3sHOBHUAHOCTH
MOpoJ LITOKA — rpaHUT-NOPQHUPLI 1aBHOH Qaumu,
3pYNTUBHBIE OPEKYHH DHAOKOHTAKTOBOH W (hauuio
Jaek-anogus.

Beixoa wTOKa UMeeT B MiaHe GopMy Hempa-
BWIBHOTO  3JUIMINCA, BBITAHYTOTO B  CEBEPO-
BOCTOYHOM HampaB/IeHHH, W 3aHUMAeT CeBepHbIH

Puc.3.1. Cxemaruueckas reonoruyeckas kapra
¥ pa3pe3bl MecTopoxaenus OnuHoxoe: 1 — Bme-
IaoIlas BEPXHEIOpCKas  NecyaHO-ClaHLUeBas
Tomua; 2-3 3k30rpei3eHsl: 2 — cmoaMcro-

[ RE =" N "J’:aggl‘f::igg - TOH%-CﬂwﬂHCTO-Kzzpuzit;; f:) -
=57 3 cna HU3UPOBAHHbIE  TPaHMT- upEI

] B=E, (os

o L rnaBHOM dauuy; S — IpyNTHBHbIC GpPeKUnH IHIO-

KOHTaKTOBO#H ¢aumu; 6 — KaONHHAT-CIIOAUCTO-
KBapLEBbIi MeTacoMaTuT; 7-8 3HAorpeiseHsl:
7 - chmoaucro-Tonas-kKpaplesblie, 8§ — Tonas-
KBapLEBble; 9 — 30HBI CKONOBBIX HapylICHHH;
10 — KOHTYp ONOBOHOCHOrO INTOKBEpKa, 11 —
ropusoHtanu: +550m (BepuwnHa conku OauHO-
ko#), +477 M (ropuzoHT wTn. Ne 1), +390 M
(ropusoHT wtn. Ne 2); 12 — A-A u B-b — nunnu
pa3pe3oB

Pazpes A-A
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ciioH conkd OmuHokoi (puc.3.1). Ilanenue kon-
TAaKTOB LITOKA, KaK 3TO YCTAHOBJIEHO Pa3BeJO4HbIM
OypeHHeM KpyToe (70-80") BO BHYTpb CY6BYNKaHU-
4eCKOro TeJia, 4To MpubmwkaeT ero GopMy k 3TMO-
HTOOOpa3HOM. CnabousMeHeHHbIE rpaHHUT-
nop¢upsl BCTpedeHb! B BUAe HEOONBWIMX MO pas-
Mepy Y4acTKOB B LIEHTpaJIbHOM 4acTH LUTOKA, 3Ha-
YUTENBHO LIMPEe OHM Pa3BHTHI Ha MTy6OKHX ero ro-
pU30HTax. JTO cepble C 3€JE€HOBAaTbIM OTTEHKOM
MacCHBHblE MOPOABI  PaBHOMEPHO-NOPPHPOBOIL
CTPyKTYpbl. BKparuteHHbIe MHHEpaJIbl NPECTaBIIe-
HBl [JIOMEpONOpGUPOBBIMH CKOILUIEHHAMH TEMHO-
ceporo Kapla, pO30BaThIMH TabIHLAMM OPTOKJIa-
3a, a1bOUTa U 3aHUMaIOT okoJio 50% ob6bema mopo-
nbl. OCHOBHaA Macca MOpOAbl NpeacTapnseT coboi
TOHKO3EPHUCTBIN arperaT KBapLia M MOJIEBbIX LiMa-
TOB MMUKPOTPaHUTOBOM CTPYKTYpHl. I'paHUT-nopdu-
pbl OTYETVIMBO pPACMO3HAIOTCA B 3HJOrpeiseHax,
3aHMMalOWMX npeobnagaloUlyl0 4YacTh BbIXOJA
IITOKa, MO peJMKTaM BKPAIUIEHHOrO KBapua H
nceBIOMOP(HOMY 3aMElIeHHIO MHHEpalaMH Tpel-
3€HOBOM cTagui NOpGUPOBBIX BbIAEIEHHUH MONEBBIX
IUMAaTOB.

OpynTHBHbIE OpeKYHH HEMpaBWILHBIM B IJlaHe
KOJBLIOM OXBAaThIBAlOT 3HIOKOHTAKTOBYIO 4acThb
BoIXxoAa wToka. HanbonbiuuM pacnpocTpaHeHHeM
noponbl 3ToH (GauMH MONB3YIOTCA Ha CEBepo-
3amaJHOM M CEBEepHOM Y4YaCTKax, rje oopa3syror
ceprioo0pasHylo T0J0Cy BAOJb KOHTAaKTa ILUTOKA
wupuHoro Ao 100-150 M. BHewHe TOHKO3€pHH-
CThle, 3eJIEHOBATOrO LIBETAa MOPOABI, COCTOSAIIME U3
6ecropaaoYHO OPUEHTHPOBAHHBIX OOJIOMKOB nec-
YaHHKOB, CJIaHLEB U FPaHUT-MOP(UPOB, CLIEMEHTH-
POBaHHBIX TOHKOKJIACTHYECKHM MAaTEpHasoM, B Ko-
TOPOM MaKpOCKOMMYECKH Pa3JUYaOTCA JIMIb MeJl-
KHE, OCTPOYro/ibHble OOJIOMKH KCEHOr€HHOro
kBapla. B 06n0oMkax rpaHMT-nop¢upoB 4acTo
BCTPEYAlOTCA KCEHONUTHI pOroBHKOB. Pa3mepnl 06-
JIOMKOB M COOTHOLIEHHE HMX H LEMEHTHpYIOLIeH
MacChl pa3IyHbl, HO TIOBCEMECTHO OTMevaeTcs
yMeHbLIEHHEe pa3MepoB H OOLIEro KOIH4yecTBa 06-
JIOMKOB B HAlpaBJIeHHH OT KOHTaKTa K LIEHTpalb-
HOH YacTH WITOKA W Ha r1youHy. Ha stoMm yuactke
OpeKuMH TNpeCcTaBNfIOT cOOOH PENMKTHI MONOro
Norpy>katoleiicss KpoBJIM 1ITOKA.

Qauua faek-anodus xapakTepHa IS HOXKHOIO
NPUBEPLIMHHOrO y4acTka pyAHoro mnoss. JIunus
KOHTaKTa IUTOKa 3[4eCh JOBOJIbHO MPUXOTIMBAs, CO
MHOXECTBOM 3aJIMBOB M BBICTYNOB M OCJIOXHEHa
Jalikamu-aniopu3aMd. MoOWIHOCTh [JaHKOBBIX Ten
pasnuvHa. BcTpedarorcs Menkue, kHI006pa3Hble
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MHBEKLUHH U JOBOJBHO KpynHble Tena. [Ipoctmpa-
HHE MeJIKHX NaHKOBBIX TeJ MPEeHUMYLIECTBEHHO Ce-
BEpO-BOCTOYHOE WJIM ceBepo-3anagHoe. Haubonee
BbIIEp)KaHHBIE MO MPOCTHPAHMIO M MOLUHbIE (10
2040 M) gaiikoBble TeJla BBIMOJIHAKOT TEKTOHHUe-
CKYIO 30HY CYOLIMPOTHOrO NMpOCTHPaHHMA (70-80"),
nosnoro (40-50") majaromyio Ha I0ro-BOCTOK, B CTO-
poHy oT wToka. Ilo npocTupanmio 3Ta cepua Jam-
KOBBIX TeJl MPOCIie)keHa FOpHbIMH BbIpaboTkamu 6o-
nee uyeM Ha 500 M. Bce naikoBhle TeNla Ha MpUBeEp-
IUIMHHOM Y4YaCTKe UHTEHCHBHO IpeH3eHU3MPOBaHBI,
HO MceBAOMOpPGHBIH 0OIHK METaCOMaTUTOB MO3BO-
JIS€T YBEPEHHO pacro3HaTh HCXOAHYIO MOpOoay.

OTtMonuToObpa3Has ¢opMa IUTOKa BecbMa Xa-
pakTepHa JUIs CyOBYJIKAHHYECKHMX MOCTPOEK H OT-
paxkaeT OCOOEHHOCTH CTaHOBJIEHUS HMHTPY3UBHBIX
Tenl B ONM3NOBEpXHOCTHBIX YycnoBuax. Hepeako
HHTpPY3UBHBIE Tena 0Opa3yloTCs MPH BBINOIHEHHH
MarMoli Goyee paHHHX 3KCIUIO3MBHBIX KaMep,
HUMEIOLINX Yaille KOHYCOOOpa3Hylo, paclUMpeHHYK
kBepxy ¢opmy. Hamuume B cocraBe Opexumii 06-
JIOMKOB TPaHUT-MOPQHUPOB, COAEPXKALUMX K TOMY
e KCEHOJIMThl BMEIIAIOILMX MOPOA, CBHAETENBCT-
BYyeT O SABJIEHUAX HEOJHOKPATHOro oOpylIeHUs
KPOB/IH W MOBTOPHBIX 3KCIUIO3MH, T.€. O CJIOXKHOM,
My/JbCaMOHHOM XapaKTepe CTaHOBJIEHHs cyOByI-
KaHH4YecKo#i MHTpy3uH. B Haubonee apoauposat-
HOM KyTIONIbHOM YacCTH IUTOKA MOPOAb! S3HAOKOHTaK:
TOBOH (paluu mpocnexeHsl B BUIe y3Koi (2-5 M, pe-
e 1010—15 M) nmonocel BAOJb I0)KHOIO KOHTAKTa H
MpeaCTaB/AOT COOOW PEIMKTBI CTEHOK paHHeil
3KCII03UBHOI KaMepbl. OCOGEHHOCTH B NMPOCTpaH-
CTBEHHOM paclpeleNIeHHH MOpPOA 3HIOKOHTAKTO-
BOH ¢auuu 06YC/IOBIEHBI aCCUMETPHYHBIM CTPOE:
HHEM KyMOJIBHOM YaCTH LUTOKA C KPYTOM FOXKHOH H
Gonee monoroii ceBepHOH NMoBEpXHOCTAMH. Penuk
ThI MOPOJ KPOBJH IUTOKA M LIMPOKOE pa3BUTHE A&
eKk-anodu3 CBUETENILCTBYIOT TaKKe O KpaiiHe He-
3HAYMTESIBHOM 3PO3UOHHOM Cpe3e KYMOJIbHOW 4ac-
TH LUTOKA.

PyaHo-meTacoMaTu4yeckum atan

Mop¢ocTpykTypHBIE 0COGEHHOCTH
rpeii3eHOB XOPYAHOMH cTaANH

B npezenax Bcero BbIXO/a IUTOKa, 3@ MCKIIOHE
HHeM HeGOMBLIMX Y4acTKOB B LeHTpanbHOH 4acT
€ro, MHTPY3UBHBIE MOPOABI B TOW MM MHOH MEF
rpeii3eHU3MpOoBaHbl, MpPH 3TOM npuxonTaKTOB""
YacTH IUTOKa npeobpa3oBaHsl B Gonbiue creneth



yro 0OYCIOBIEHO (H3HKO-MEXAHHYECKOH HEOIHO-
pOAHOCTBIO HHTPY3HBHBIX H BMEUAIOWKX TOPOJ, B
cuiy KOTODOH 30HBI KOHTAKTa CJIyXaT KaHalaMH
Ui TOCTMAarMaTHYeCKHX PacTBOPOB B CHIy MOHH-
EHHOTO THIPOAHMHAMHYECKOro COMpPOTHBIIECHHS.
MakcHMalbHOE NpeoOpa3oBaHHe WMEKOT MOPOABI
[MIICOMETPHYECKH MOBBILIEHHOTO IOXHOro (iaHra
IUTOKa, MO OTHOLIEHHIO K KOTOPOMY OTMeyaeTcs
rOpU3OHTA/IbHAS METacOMAaTHYeCKas 30HAIbHOCTD:
TOMa3-KBapLEBbI SHOOrpeH3eH KyNOJBHOM 4YacTH
[ITOKA — CITIOJHCTO-TONAa3-KBapLIEBbIH 3HAOIPeH3eH
— KaOJIMHUT-CIIIOAUCTO-KBAapLIEBbIH METaCOMAaTHT —
cnabou3MeHEeHHbI  rpaHUT-nopdup. YuuThIBai,
YTO WHTEHCUBHYIO TpeH3eHH3aLMI0 HCIBITAIA B
30HE KO)KHOTO 3K30KOHTaKTa LOTOKA TAaKXKE H BMe-
WloLLKe MOpobl, rAe NpeobaaaaroT IK30rpeH3eHs
C/IOIMCTO-TOMNA3-KBapLIEBOro COCTaBa, B LIEJIOM Ul
PYAHOrO MOJA CAEAYET OTMETUTH 3JIeMeHThl Ouia-
TepalbHOH CHMMETPHH, BBIP@XXEHHOH B TOM, 4YTO
30Ha TOMa3-KBAapLIEBBIX JHOOrpPeH3eHOB, cllara-
WHX OCEeBYIO (AAEPHYIO) 4acTh PYAHOrO MO, OK-
PY)X€Ha 3HIO- U IK30TpeH3eHaMH CIIOAUCTO-TOMNA3-
KBapLIEBOIO COCTaBa, MepexolsliuMU Ha nepude-
pMM PyIHOro Mojs B CIIOAMCTO-KBapuUeBble (MO
BMEIIAIOWEH TOJIIE) HIH KaOJTIMHUT-CIIOUCTO-
KBapueBble (10 FPaHUT-MOpGbHpPaM) METaCOMATHTHI.
Tonas-kBapueBble 3HAOrpei3eHbl — CBETIO-Ce-
PbIE ¢ PO30BATBHIM MJIH JKEJITOBAThIM OTTEHKOM Mac-
CHBHBIE OPO/IBI, B KOTOPBIX U3 HCXOAHBIX MUHEpa-
NI0B TPaHHT-NOPGUPOB pa3nUYaIOTCS JIUIIG PESTUK-
Thl BKparuleHHoro ksapua. IlceBmomopdo3ssl Mo
MONEBbIM LIMaTaM pacro3HAKOTCS TOJBKO MOJ MHK-
pockoniom. Ilo TexcTypHbIM OCOGEHHOCTAM Bble-
AI0TCA JBE€ pPa3sHOBHAHOCTH Tpei3eHOB: MacCCHB-
HOH, mopuctodi M maxe Ho3ApeBaToH. ILTOTHBIE
PAaSHOCTH TArOTEIOT K MOJNOCE KOHTAKTa LITOKA C
BMeWaouMK nmopoaaMH, a MOpUCThIe, 06pa3oBa-
HUE KOTOPBIX CBA3aHO C MpeapyAHBIM KHMCIOTHBIM
Bblluenaunsanuem, — k rpaHHle ¢ FHAOrpeHi3eHaMH
CMOMCTO-KBApLIEBOrO COCTABA.

E‘g).iz.ae Ipoexuun TOPM3OHTAIBHON MoOIUHOCTH (pa3pe3
H“I)TenaPTnkaanoﬂ npommeuuocn: ( nnaH MecTtopoxne-
i1t Tolfaz-kaapuesux JHJOrpeii3eHoB: | — WToK rpa-
~ PQ’“POB, 2 - BMemarowas necyaHo-craHuUesas TOJIA;
Dﬂao:n?nc::;; WTPUXOBKM COOTBETCTBYET YBENHWYEHHIO IO-
Tena — MOIIHOCTK M BEPTHKANLHOM MPOTAKEHHOCTH
p"MCKHMu lmapucaux SHIOrper3eHOB; 8 — JNMHHMA paspesa.
nei Pppamu yKasaHsl HOMeEpa pa3BelOYHBIX NPopH-

Ha nosepxHOCTH Toma3-KBaplieBble 3HAOrpeii-
3€HBbI NPOCIEXEHBI B BU/E HEMPABHWIBHOM MOJOCHI
BAOJIb IOXKHOTO KOHTAaKTa LUTOKA, CyXKarolleics Ha
¢naHrax ¥ HMMeroIlel MaKCUMaIbHYK MOLHOCTD
(mo 200 M) B ueHTpanbHOM YacTH (puc.3.2). FOxHas
rpaHHLA IPeH3eHOB pe3Kas W KOHTPOJIMPYETCs Kpy-
TOMaJaomeld MOBEPXHOCTBIO FOXHOIO KOHTaKTa
wtoka. CeBepHas rpaHHLa MeHee OTYETVIMBas, C
nepexoaHoH 30HOH MolHOCThIO 20—40 M, B Havase
KOTOpOH B TONA3-KBapLEBBIX rpeH3eHax OTMeYaroT-
CA NHIUb MeJKHE MATHAa CIIOJMCTBIX Ppa3sHOCTeH,
KOTOpbI€ MOCTENMEHHO CIIUBAIOTCA B Lieble GI0KH,
pazzesneHHble 30HaMH Gosiee rperzeHU3MPOBAHHBIX
nopoa. [lanee Tonas-kBapuLeBble peH3eHbl BCTpe-
YAIOTCA B CJIOJMCTBIX PA3sHOCTAX B BHIE MEJIKHX
TM0JIOC, NPHYPOYEHHBIX K 30HAM WHTEHCHBHOW Tpe-
wuHOBaTOCTH MopoA. C rimy6HMHOH MOLUHOCTH Tena
TOMa3-KBapLEBbIX IPEeH3eHOB yMeEHbIUAETCs W Ha
paccrosHun 200-250 M OT MOBEPXHOCTH OHU CMe-
HAIOTCH CIIOJUCTBIMH pa3sHOCTAMH. Mopdosnoruto
Tejla TOMAa3-KBApLEBBIX 3JHAOTPEH3EHOB MOXHO
OXapaKTepH30BaTh KaK KPYTOMAaJaloLIylO0 3aliexb,
KoTOpast o6siafiaeT aCHMMETPHUYHBIM CTPOEHHEM, C
paclIMpeHHON BepXHEeH 4acTbi0o M CYXXEHHOH KOp-
HeBOH. Y4aCTKM MaKCHMalIbHOH BEpPTHKAILHOM
NPOTSHKEHHOCTH 3aJIeXKH KOHTPOJIMPYIOTCS MOBEpX-
HOCTbIO IOXKHOTO KOHTAKTa IUTOKa. OTH OCOOEHHO-
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cTd Mopdosoriu Tesna Tonas3-KBapLEBbIX SHAOrpeH-
3€HOB HArIAJHO WUIIOCTPUPYIOTCA Ha NPOEKLHUAX
€ro BEPTHKaJIbHOH NPOTHXEHHOCTH H TOPH30H-
TaILHOM MoLHOCTH (pHc.3.2).

CrroicTo-Tona3-KBapLEBble SHIOTPEH3eHbI cMe-
HSIOT TOMAa3-KBapUEBblE KaK MO BEPTHKAIH, TaK H B
TU1aHe M B CBOIO O4Yepesb NMOCTENEHHO MEPEXOaIT B
METacoMaTHUThl  KAOJIMHHUT-CIIIOAUCTO-KBAPLEBOro
coctaBa. B rulaHe oHH 00pasyloT HenmpaBWIbHYIO
nonocy, wupuHoto ot 50 no 150-200 M, mporsaru-
BaroLLylocs cyOrapaie/nbHO JIMHUH F0)KHOTO U ce-
BEpO-3aNaJHOT0 KOHTAKTOB 1UTOKa. BHeuHe 3To
IJIOTHbIE, OTYETIMBO 3€JIEHOBATOH OKpackdh Mac-
CHBHBIE MOpPOJBI, B KOTOPHIX, KaKk M B TOMa3-
KBAapLEBbIX JHAOrpeH3eHax, MaKpOCKOMHUYeCkH
pa3’nMyaloTCd OCBETVIEHHBIE PEJIUKTBI BKPArUIEHHO-
ro KBapla rpaHUT-noppHUpoB, pexe ncesaoMopdo-
3pl MO MOJIEBBIM lIMaTaM. Ha rpanuue c Tomas-
KBapLEBBIMH 3HAOrped3eHaMu mnpeobnajaloT Io-
pHCTbIe pa3HOBUIAHOCTH.

Teno cmoAKCTBIX SHAOTrpEii3eHOB TaKkKe Mpel-
cTaBnser cob6o0il HenmpaBHIbHYIO KpYyTOMaJaloLIylo
3aJIeXKb, XapaKTepHOH 4epToil Mopdosloruu KoTo-
poii ABNfETCA, KaK M B MPEAbIAYILIEM ClTydae, aCHM-
METPUYHOE €€ CTPOEHHE — C pacCIIHPEeHHON BepXHeH
U Cy>xeHHOH HIKHel YacTamu. O6nacTH MakCHMY-
MOB BEPTHKa/IbHON MPOTAXKEHHOCTH 1O CPaBHEHHIO
C TOMa3-KBaplEBbIMH SHAOrpei3eHaMH 3HauH-
TENBHO IUMPE OXBAaTHIBAIOT MPHUKOHTAKTOBYIO
30HY LITOKA, MOAYEPKHBas €€ pojib KaK MOLHOM
JpEHUpYIOLIeH CHCTEMBI A IMOCTMarMaTHue-
CKHX pacTBOPOB, NIPUYEM HECOBIMAJACHHE MAKCH-
MYMOB BEpPTHUKAJIBHOH MpPOTSXKEHHOCTH ToMas-
KBapLEBbIX H CIIOIMCTHIX JHAOTPEH3EHOB OTpa-
JKAET JIEMEHTbI TOPHU3OHTAJbHOM MeTacoMartu-
YeCKOHM 30HANTBHOCTH MeCTOpOXAeHHS (puc.3.3).
3OTH pa3sHOCTH SHAOrPEH3€HOB ABJIAIOTCH OCHOB-
HBIMH pyJOBMEIIAIOIIMMH METACOMaTHTaMH Me-
CTOPOXKACHHA.

KaonuHUT-croAuCcTO-KBapLEBbIE METacoMa-
TUTBl OKpyXatoT Onoku cnaborpeiizeHU3Hpo-
BaHHBIX I'PaHUT-NIOPGOUPOB M 3aHMMAIOT HE3Ha-
YUTENIEHYIO HacTh CEBEpPO-3alaJHOM M, OTHaCTH,
IOro-BOCTOYHON 3HAOKOHTAKTOBOM 30HBI, pa3BH-
BasACh Kak Mo OpEKYMAM SHIAOKOHTaKTOBOMH ¢a-

Puc.3.3. TIpoexuun ropu3oHTanbHOH MOWHOCTH (pa3spe3
B-B) ¥ BepTUKaIBEHO! MPOTAXEHHOCTH ( TUIAH MECTOPOX-
JIEHUs ) Tena CMI0AMCTO-TONa3-KBapUEBbIX IHAOrpeH3cHOB.
YcnosHble 0603HaYeHHA CM.pHC.3.2
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UMH, TaK U MO rpaHuT-nopoupam. Ilopoasl uMeror
OTYETIMBO TceBaoMopdHbIi 00nuKk. BxpanieHHu-
KM KBaplia HCXO/JHBIX MOPOJ OCTatoTcs 6e3 u3MeHe-
HHS, a MOJIEBbIE LUMATHI NCEBAOMOP(HO 3aMeLleHs|
arperaToM CHeXHo-6€J10ro KaoJMHUTA, YTO MpHIa-
€T METaCOMaTUTaM OYE€Hb XapaKTEePHBIH MATHUCTHI
pucyHok. OcHOBHas Macca Mopojbl HE3HAYHTENbHO
OKBapliOBaHa, a MOJIEBOLINATOBAs 4acTh 3aMeELLCHa
KaOJIMHHT-CEPULIMTOBBIM arperaToM M obnajaer
3e71IeHOBATOH OKPAacKOM.
CIoAMCTO-TONAa3-KBapLUEBbIE 3K30Tpei3eHbl b
BH/I€ HENpaBHJIBbHON MOJIOCH! AYyrooOpa3HO 0XBaThl:
BAIOT 30HY IXKHOrO KOHTaKTa IITOka. Makcumars.
Has LWHMpHHA TrpeH3eHU3UPOBAHHBIX MOPOJ 3MEct
cocraBnsier okoso 200-300 M ¥ onpenensercs ot
HOCHUTEJILHO MOJIOTHM TNOrPY>XEHHEM B CTOPOHY 01
IITOKA CBHUTHI JaeK-arnodus, MpeBpalleHHbIX B TO-
nas-kBapLeBblii sHAorpeiiseH. JIOMHHUPYIOT 3K30
rpeH3eHbl CITIOIUCTO-TONa3-KBapLEBOrO COCTABa, H(
B TPHBEPUIMHHOHW YacTH COMKM HIMPOKO pa3BHTh
TaKKe MOHOKBApLEBBIE JKHIJIBl U TOMa3-KBapLEBbIt
3k3orpeifseHbl. HTEHCHBHOCTH  rpeH3eHH3aLM
Mopoa M NPOCTPAHCTBEHHOE WX paclpeneeHH
KOHTPOJIUPYIOTCA KOHTaKTOBBIMU 30HaMH LUTOKA }
naek. Ponb KOHTaKTa, Kak KaHana Ijis rpei3eHHsH
PYIOIMX pacTBOPOB, APKO MpOSBIEHa Yy Jack
anodus, KoTopbie BOMIW3H KOHTAKTa MpPEBPALLEHbI |
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METACOMaTHTBI KBapLIEBOH M TOMa3-KBaplLieBoi cy0-
auuii. MowHOCTs 30H okBapueBaHua 0,5-2 M,
pexe 10 15-20 M. B cTopoHy BMewaoyux nopos
MOHOKBApLIEBblE METACOMATHTBI CMEHSIOTCA BHaYa-
e MAaCCHBHBIMHM TOMNa3-KBapLEBBIMH 3K30rpeiise-
HAMH, @ 3aTEM HX KPYTONAJaIOIMMH 30HaMH, 610-
KM MEXIY KOTOPBIMH TpeJACTaBlIeHbl 3K3orpeise-
HaMH CJIIOJIACTO-TOMa3-KkBapLesoro cocrasa. [lo
mepe YIQTEHHs OT [aeK WHTEHCHBHOCTb MPOXHI-
KOBaHHA M MOLIHOCTb OTHAEJIBHBIX MPOXMIIKOB
yYMEHBILIAIOTCA W Tpeobragaiot cnaborpei3eHns3n-
poBaHHbBIE (paums caroaUCcTO-KBApUEBBIX METACo-
MaTHTOB) OpOTOBHKOBaHHbIE moposkl. I'pefizenusa-
M Ha 3THX Y4acTKaX HOCHMT YaCTHBIH OKOJIONpO-
JKWIKOBBIM XapaKTep W HECOM3MEpHMa C MOLIHO-
CTBbIO 30H METACOMAaTHTOB, KOTOpblE KOHTpPOJHPY-
joTCA MPUKOHTAKTOBLIMH 30HAMH LITOKA M [aeK
ariopu3. B ydacTkax JIOKaJbHOrO CTYLUEHHsS Tpe-
WK nopoaa npuobperaeT cBoeoOpa3HbIi ncesao-
GpexuneBblii 06nMK — cepele 610kM cnaborpeise-
HM3HPOBAHHOH TOPOJbl, 3aK/IIOYEHHBIE B TEMHO-
cepoil Macce OKOJIOMPOXKHIIKOBBIX CIIIOJMCTBIX Me-
TaCOMATUTOB.

OrHocuTenbHO ciiabast pa3sBeJAHHOCTH Ha IITy-
OuHy naHroB pyQHOro MOJIA, CIOXEHHBIX ciabo-
PYIOHOCHBIMH 3K30Tpeli3eHaMH H METaCOMaTHTaMH
KAOJWHHT-C/IFOJUCTO-KBapLEBOTO COCTaBa, He IO-
3BONISET B MOJIHOW Mepe OXapaKTepH30BaTh OCO-
6eHHOCTH MX 0OBEMHOM (Hrypel, HO JaHHBIX BCE
e 10CTaTO4HO, YTOOBI OTMETHTH HaHboJIEE Xapak-
TEPHYI0 YepTy WX MOP(OJIOTHH — 3HAYMTENBHYIO
BEPTUKA/IbHYIO [POTHKEHHOCTb, YMEHBLIEHHE C
Ty6MHON WIMPHHBI apeaia FHAPOTEpMAalbHO-H3Me-
HEHHBIX MOPOA M CTPYKTYPHBIH KOHTpOJIb CO CTO-
POHBI KOHTAKTOB LUTOKA.

CHcTeMbl CK0I0BBIX HapymIeHHii,
TPeIHHOBATOCTh B PUIHKO-MEXaHHIECKHE
CBOICTBA 0JIOBOHOCHBIX rpeiizeHOB

B 30me pynmonocHeix sHmorpeiiseHoB Ha To-
BEPXHOCTH pynHOro MoJis U ero ri1y60KHX FOPH30H-
TaX npocnexeHa cepus JIMHEMHBIX CKOJOBBIX 30H,
KymucoobpasHo 3axomswmx apyr 3a apyra
SHITAHYTHIX  Cy6napaniensHo JIMHHM  KOKHOTO
KOHTakTa wroka. B npejaenax 3THX HapylIEeHHi
E’l:l‘;lgl: ydactku rpy6oro mpoGnenus mopof, a
i Ha0 H 30HBI MHTEHCUBHOTO MX cMATHA. Cpenn
npocmplzimeﬂnﬁ BbiJie/leHa 30Ha CyOUIMPOTHOro
nams ua (CyGumpoTHas) U JBe 30HBI CEBEPO-

Oro (3anagnas u BocTounas), NMpHWIEHAO-

lMecs K CyOLUIMPOTHOMY HapyLIEHHIO COOTBETCT-
BEHHO Ha 3alajiHOM M BOCTOYHOM (aHrax. 30Hbl
HapylIeHHH CeBepo-3allafiHOro MpOCTUpPaHUs pac-
CMaTpHBAIOTCA KaK OMepsIoIlHe CTPYKTYyphl IJlaB-
HOM CyGIIMPOTHOMN 30HBI.

CyOwmupoTHas 30Ha npoTarusaercsa cybnapan-
NeJIbHO JIMHMH F0XKHOrO KOHTaKTa M obpasyer ¢ Hel
ocTpslit (20-30°) yron. ITo NpocTHpaHuio HapyLue-
HHe rpociexeHo 6onee yeM Ha 300 M. Ha nosepx-
HOCTH 3Ta 30Ha (ukcupyercs MowHoH (20-30 m)
TI0JIOCOM MOBBIIIEHHON TPELHHOBATOCTH MOPOJ, Ha
ropusonte +477 M (wtn. Ne 1) cocrour U3 cepun
MeJIKHX M pa3o0LIeHHBIX 30H ApoOJieHHs, CyMMap-
Hasi MOLUHOCTb CJIOKHOTNOCTPOCHHON CEpHM J10XO-
qut po 20 M. bioku rpe3eHOB Mexay HHUMH HH-
TEHCHBHO TPELIHHOBAThI, HHOTAA rpy6o noapobne-
Hel. [Ipocrupanue CyOLIHPOTHOrO HapyLleHHUs
260-270°, nagenne kpytoe (70-80°) Ha tor wiu
10ro-BocToK. IIOABIWKKH MO HAapYIIEHHIO HMEJH
XapakTep MaJIOaMILUTHTYAHbIX caBUro-copocos. Ha
ropusonte +390 M (wTa. Ne 2) HapyiieHue npea-
craBiieHo 0onee WJIM MeHee BBIAECPXKAHHOH MO
MOHIHOCTH (3—5 M) 30HOI ApobneHus, KoTopas co-
MPOBOXAAETCS POEM MEJIKMX, OMEPSAIOINX pa3pbl-
BOB. XapakTep MOABHXEK, IPOCTHPAHHUE H KPYTOe
nazieHre HapyLIEeHHs COXPaHAIOTCA.

Takum o6pasom, B cTpoeHuH 30HbI CyOLHpoT-
HOTO HapyLIeHHs OTMEYaloTCA 3JIEMEHTBl BEpPTH-
KaJIbHOM 30HAJIBHOCTH, BHIPOXXEHHON B YBEJIWUEHHH
CYMMapHO# ee MOLUIHOCTH BBEPX M0 BOCCTAHHIO U B
CMeHe B OTOM HAmMpaBlIeHHH BBIAEPKAHHOH MO
MOLLHOCTH 30HBI Apo0ieHns cepHeii 6onee Meakux
pa3o0LIeHHbIX 30H ApOOGJeHHUs, MePeXOAsdlluX Ha
MOBEPXHOCTH PYIHOro MOJs B MOIUHYIO 30HY HH-
TEHCHBHO TpeUMHOBaThIX mopod. Ha 3amagHom
¢nanre CyOuIMpOTHOEe HapyLIEHHE IOCPEACTBOM
cepuM Ky/IMCcOOOpa3sHO pacroOKEHHBIX MEJKHX
CKOJIOBBIX 30H COYJIeHAeTcs ¢ 3anajiHbIM Hapylue-
HHeM, o0pa3ys ¢ HHM eHHYIO JyroofpasHyio cuc-
TeMy pa3pblBOB BJOJb JIHHHMM FOXKHOTO KOHTaKTa
LITOKA.

3anagHas 30Ha TPOCIEXEHa BAOJbL  IOTO-
3aMafiHOro OTPe3Ka JINHUHM I0)KHOrO KOHTAaKTa LITO-
Ka H COCTOMT M3 JBYX BeTBel, pacXOAAIMXCA Ha
ceBepo-3anaJHOM ¢uiaHre ¥ CONMKEHHBIX Ha HOro-
BOCTOYHOM, B Y4acCTKe neperuba JIHHHH FO)XKHOroO
KOHTaKTa IITOKa. OTOT ¢maHr 3amagHo#ft 30HBI
BCKPBHIT HECKOJBKMMH OpTaMH Ha TOpH3OHTE
wronbHU Nel. B opre 5 Hapyuienue npeacrasieHo
MOLIHOM 30HO#M ApoGneHus sHaorpeiseHoB. FOx-
Hblif KOHTAaKT HapyUWeHHA pe3KHH, NPAMOJHHEH-
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HBI}, NpOCTHpaHHE 30HBI CeBepo-3amaaHoe 310-
320°, majeHWe KOHTaKTa CEeBEPO-BOCTOYHOE MOJ
yrnom 70-80°. [IpHKOHTAKTOBas YacTh HapyLIeHHs
C/IOKEHA MEJIKOMEPETEPThIM, J1€3HHTErPUPOBaH-
HbIM TOTMAa3-KBAapLEBhIM 3HAOIPeH3eHOM, COzepXa-
UMM MeJIKHE ero 061I0MKH. MOLIHOCTD 3TOM YacTH
30H51 0,5-2 M. B ueHTpansHo# yactu npeobnaaaror
KpynHble ONOKM TOpoJd, pa3felieHHble CepHeit
CJIOXKHOTMOCTPOEHHBIX 30HOK HX cMATHA. CeBepHBlii
KOHTaKT MEHEE OTYETJIUB M MpPEeACTaBJeH HHTCH-
CHBHO TPELIMHOBATbIMH rpy60oApoGaeHBIMH 3H/I0-
rpeiiseHamy. OTCYTCTBHE SIPKO BBIPAXKEHHOM [JIMH-
KH TPEHMS Ha KOHTAKTaX 30HbI, KpYNHble GJIOKH
rpy60apobieHbIX 3HAOTPEH3eHOB B LIEHTpPaIbHOM
€€ 4aCTH CBUJIETENBLCTBYIOT O MAJIOAMIUIHTY JHOM H,
BEPOATHO, Pa3HOHAINPAaBJIEHHOM XapaKTepe TEKTO-
HHYECKHX TIO/IBWXKEK B 30HE 3TOr0 HapyLUEHHS.
[IpeobnamaroT MNOABIKKH THMA JeBbIX COBUIO-
cbpocoB. Ha 3anagsom ¢nanre npocrupanue AByx
BETBEH 30HbI 3anajHOro HapyIIEHHsA MEHseTCs Ha
cybaonrorHoe. [To naHHBIM GypeHHs ceBepo-BOC-
TOYHOE MaJeHHe 3anaJHoi 30HbI COXpaHAeTCs U Ha
3anagHoM ¢uiaHre.

BocToyHas 30Ha Ha MOBEPXHOCTH BBIpaXKeHA
PE€3KHM YCTYNOM B penbede ¥ MOLUHOH 30HOH HH-
TEHCHBHO TPEIMHOBATBIX U OXKEJIE3HEHHBIX MOPOL.
Ha ropusonte wroneHn Ne | HapyweHue npen-
CTaBJIEHO CEpHEH MENIKHX 30H ApobieHHs ¢ a3uMy-
ToM npoctupanus 310-320" u nagenuem 70-80° Ha
roro-3anaj. ITogBMWXKHM B 30HE HOCHIM XapakTep
Majl0aMIUIUTYAHBIX JIEBBIX CABUIO-COPOCOB.

30HBI CKOJIOBBIX HApYIIEHWH OTNpENeNAloT
CTPYKTYPHBIA KOHTPOJIb MHTEHCHBHOCTH MeETaco-
MaTH4ecKoro npeobpa3oBaHUs MOPOA IHIOKOHTAK-
TOBOM 4aCTH wWToKa. Tak, ceBEpHas rpaHULa ToMnas-
KBapLEBBIX 3HJOTPEH3EHOB OrpaHMYMBAETCA 30HOM
CyOLIMPOTHOTO HapyllIeHHA, a BOCTOYHAs W 3anaj-
Hag o0nacTH pacrnpoCTpaHeHHs METaCOMATHUTOB
3TOr0 COCTaBa KOHTPOJHMPYIOTCS COOTBETCTBEHHO
BocroyHsiM ¥ 3anagHbIM HapylUEHUAMH, MPHYEM
JIMIUB FOrO-BOCTOUHbIE UX (JIAHTY BMELWAIOT TOMA3-
KBapLEBble OSHIOTPEeH3EHbl, a CeBepO-3amajiHble
KOHTPOJIMPYIOT pasBHTHE CITIIOAMCTO-TOMNAa3-
KBApLUEBbIX B 30HE METACOMATHUTOB KAOJIMHHT-
CJIIOIUCTO— KBAapLIEBOr'O COCTABA.

Bce 310 cBHAETENbCTBYET O 3aIOXKEHHH 3THX
HapylIeHHH B NOrpeii3eHoBbIH 3Tan GopMHpOBaHHs
CTPYKTYpPbl MECTOPOXEHHS, KOI/la OHH MPeacTaB-
14 co6oM, BEpOATHO, JIMHEIHBIE 30HBI MOBbILIEH-
HOW TPEIMHOBATOCTH. DTO YTBEP>KAEHHE OCHOBAHO
Ha npeobnagaHuM nceBIOMOpGHOro 06/MKa 3H-
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NOTPEN3EHOB H HAOIIONEHHAX HAa MeHee rpeH3eHH-
3MPOBaHHBIX Y4YacTKaX PYOHOro Mo, rae MHTEH-
CHBHOCTh Npeo6pa3oBaHHi MPAMO 3aBUCHT OT CTe-
MeHH TPELMHOBATOCTH nopoa. JlokansHo B npene-
Nax 30H TPELIMHOBATOCTH HMENIO MECTO ApOG/eHHe
H cmaTHe nopoa. He uckitodaercs Takke BO3MOX-
HOCTb ABJICHUH 3KCIUIO3UBHOrO OpeKurpoBaHus c
obpa3oBaHHeM aBTOOpeK4HH, T.e. Gpexumit HHTpY-
3UBHbIX TIOPOJ B MEPHON NpPOpbIBa MapoB H ra3os,
BbI3BaBLUMX MHTEHCUBHYIO MPeU3eHM3aLMIO [PAHUT-
noppupoB, 0COOGEHHO B TEKTOHHYECKOM 60Ke, 3a-
KJIIOYEHHOM Mexly 30HoH CyOlHMpOTHOro Hapy-
WIEHHS ¥ MOBEPXHOCTBIO F0XKHOrO KOHTAKTA LUTOKA,
B nonk3y 3TOro CBHAETENBCTBYIOT 4acTO BCTpe-
YaKOILUMECH YYACTKH, C HEYeTKUMH (BCJIEACTBUE WH-
TEHCHBHOM rpeH3eHH3aLMH) rPaH1LIaMH, B KOTOPBIX
PEJIMKTBl BKPAIUIEHHHKOB KBaplia TEpPSIOT TJIOMe-
ponopdHpoBeIi OGJIHK H CKOpee HalIOMMHAIOT KCe-
HOT€HHBIN KBapll 3pyNTHBHBIX Opekuuit. [Ing 3Tux
Y4aCTKOB OY€Hb XapaKTePeH MHUKPOQIIONUAAILHbIH
TEKCTYPHBIH PHUCYHOK LEMEHTHpYIOleH Tomas-
KBapLEBOMA Macchl.

Cratuctuyeckuii ananus Gonee uem 5000 3ame-
POB 3/IEMEHTOB 3aleraHus TPELMH B METAacoMaTu-
Tax PyAHOro Mojs MoKasal, YTo OOIIHH MiaH Tpe-
UIMHOBAaTOCTH TOPOJ HACJENyeT HarpaBlieHue He
TOJILKO [J1aBHBIX PpAa3pbIBHBIX CTPYKTYp YuacTka
MECTOPOX/ICHHS, HO H PYAHOro paiioHa B LENOM.
[Ipeobnaparomm pa3BUTHEM B PYAHOM MOJIE MO
3yIOTCA CKOJIOBbIE TPELUMHBI MPU KpakHe HE3Ha4H-
TEJILHON POJIM TPEIUIMH OTPbIBa. DTO CBHAETE/LCT-
ByeT 06 06CTaHOBKe CXKaTHs B NEPUOA TPELLUHOO0-
pa30BaHMs ¥ MalOaMIUIMTYHOM XapaKkTepe TeKTo-
HUYECKMX TMOJABHXKEeK. CHATHE TEKTOHMYECKHUX Ha
NIpSOKEHHH B NEepUOA rpeil3eHH3alUy Mopoj cro-
co6CTBOBAJIO HMHTEHCHBHOMY MX MeTacoMaTH4e:
CKOMY Nnpeo6pa3oBaHHIO. YYacTOK HOKHOIO 3HIC
KOHTAaKTa INTOKa B IMEpPUOA TpeiizeHU3alnu Hpel
CTaB/isN cOGOH MOLIHYIO JPEHHPYIOILYIO CHCTEM):
OnpenensioiuM TYT SBUIOCH He CTOJILKO MpOCTH
paHMe TPEIUMH, CKOJBKO HX KpYTOoe NajaeHHe H HH
TEHCHBHOCTh TPEUIMHOBATOCTH. B Tomas-ksapue
BBIX JHJOrped3eHax Agaxe B Macuurabe uuda o
MEeYaeTcs rycTas CeTh MeTaCOMaTH4eCKUX MpOoXKHT
KOB KBaplia, pa3BUThIX BOJIb MUKPOTPELIHH.

3aMepbl TPEIMHOBATOCTH MOPO/ Ha ropH30HT
wTtoabHH Ne 1 0606uiens! Ha puc.3.4. B 30He Cyb
WHMPOTHOTO HapyLIeHHs MpeobranaloT TpewHH:
CYGIUHPOTHOTO TPOCTHPAHHMA, KPYTO Majaroile b
1okHble pyM6w! (puc.3.4, I-IV). B HanpasnenuH ©
BOCTOKa Ha 3aMaj| B COOTBETCTBHH C AyrooOpasHb!
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M3MEHEHHEM TPOCTHPAHHA 30HBI B Y4acTKe €€ CO-
yneHeHUs ¢ 3amajJHbIM HapyIIE€HHEM pe3KO YBesH-
YUBAETCs PONb TPELUUH CEBEPO-3aMaJHOro MpOCTHU-
panus. CeBepHee CyOIIMPOTHO# 30HBI B 3anmaHOM
1 BocToYHOM HapylIeHHAX NPEeHUMYLIECTBEHHO pa3-
BMTa CHCTEMAa COMPSDKEHHBIX TPELIMH CeBepo-
3aMafHOr0 ¥ CEBEPO-BOCTOYHOTO MPOCTHPAaHUH
(puc.3.4, V-VIII). IOxnee CyGUIMPOTHOrO Hapy-
WEHHA 10 Mepe MPHONMIKEHUS K KOHTaKTy IITOKa
NPOCTUPaHHE CKOJIOBBIX TPEIUMH MEHseTcs ¢ cyb-
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Puc.3.4. Xapakrep TpeuinHoBato-
CTH METacOMaTHTOB Ha TOPU30HTE
+477 m (wra. Nel): | ~ cnoaucto-
TOMNa3-KBapLEBbIA 3K30rpeiiseH; 2 —
cnaborpef3eHM3UPOBaHHBI  rpa-
HUT-nopdup; 3 — KAONUHHT-CIIIO-
IUCTO-KBAPUEBbIA  METAaCOMATHT;
4 — CIOAKMCTO-TONA3-KBAapLEBbIH
SHAOTpeii3eH; 5 ~ Tonas-KBapLeBbli
JHAOrpeii3eH; 6 — 30HBI CKOJOBBIX
HapyIeHui; 7 — KOHTYp 0JIOBOHOC-
HOro IUTOKBEPKa; 8 — TOYKH Macco-
BbIX 3aMepOB TPCIUMHOBATOCTH Me-
TACOMAaTHTOB; 9 — AuHarpaMMbl Tpe-
LIMHOBATOCTH (M30NMHUKM 1-2-4%.
B kaxnoii u3 auarpaMM 0600LueHs!
pesynbtatel  Gonee 150-200 3ame-
pos)

LIMPOTHOTO Yepe3 CEeBePO-BOCTOUHOE M CyBI0MroT-
HOe Ha CeBepo-3amafgHoe. ITo MoxeT ObITh 06bsc-
HEHO mpeobalaHHeM MPaBOCABHIOBBIX MOJABHXEK
no Cy6mmpoTHoMy HapyuweHuto (puc.3.4, IX-XI).
Jna 3HOO- ¥ 3K30KOHTAKTOBOH 4acTel LITOKa Xa-
paKTepHa BCE Ta ke CONPsHKEHHAs CUCTEMa TPELIHH
CEBEpO-3aMajlHOro M CeBEpPO-BOCTOYHOTO MPOCTH-
paHHH, MOAYEePKHUBAIOLIHX OCHOBHbIE HAIpaB/ICHHA
ayroobpasHo usrubaroueiics JIMHUM I0XKHOTO KOH-
TaKTa WITOKA Ha 3TOoM y4acTtke (puc.3.4, XII-XV).
Ha ropusoHre wWTONBLHH
Ne2 (puc.3.5) Bo BMewiato-
IIHX MOPOAaX B CTOPOHE OT
KOHTaKTa HMHTPY3HH npeod-
NMajaloT TPELIMHBl CEBEpO-
BOCTOYHOIrO TMPOCTHUPAHHA C
KPYTbIM I0r0-BOCTOYHBIM
nageHueM, obpasyloiue He-
CKOJNBKO pacTAHYTHI Mak-
cumyM (puc.3.5, I). C Humu
COMNPSOKEHBl  TPELHHBI, Ta-
JAIoLIMe Ha ceBepo-3amaj, W

Puc.3.5. Xapaktep TpeluMHOBATO-
CTH METACOMATHTOB Ha TOPHM30HTE
+390 M (tn. Ne2).

YcnosHble 0603HaueHUA CM. puc.3.4

85



rpynna TpelwMH CyOLIHPOTHOrO NPOCTHPaHHMA.
[TpocTHpaHHe W a3UMYT NMaJeHHUs OCHOBHOMN CHCTe-
Mbl TPEUIMH COBMAfaOT C 3JIEMEHTaMM 3aJleTaHus
BMeILAoLIEei ToNmK Ha 3ToM y4vacTtke. KoHrakro-
Basg 30Ha MHTPY3HM, KaK TEKTOHHYECKH ociabieH-
Hasl, XapaKTEpH3YETCs CIIOXKHOH CHCTEMOH TpelUMH.
B 30He 3k30koHTakTa WHTpY3MH (puc.3.5, II) nmo-
BOJIPHO OTYETJIMBO MPOSBJIEHBI TPELIUHBI CEBepO-
BOCTOYHOrO MPOCTHPAHHUSA, PHYEM TPELMHBI CeBe-
po-3amafHOro MafeHHs BBIACNAIOTCA TaK XKe OTYeT-
JIMBO. B 3HIOKOHTaKTOBOM 30HEe HHTPY3HH (pHc.3.5,
III) npeobnagaioT TpewHHsl Cy6a0ATOTHOrO, Cyo6-
IIMPOTHOTO M CEBEPO-BOCTOYHOrO IPOCTUpAHUS,
KpyToNajialolde B ceBepo-3anajHele pyMOBI, ¢ KO-
TOPBIMM COMpsDKEHa cucTeMa Goslee MOJNIOrUX Tpe-
IMH IOro-BOCTOYHOro mnajfeHus. B uHTeppane or
KOHTaKTa MHTPY3HH [0 IepeceyeHus TOJIOBHBIM
CTBOJIOM WITONBHH 30HbI CyOLUMpPOTHOrO Hapylie-
HHS Pa3BUTHl TPEIUMHBI CYOIIHPOTHOrO MPOCTHpa-
HHA C KPYThIM MaJieHHEM Ha CeBEpO-CeBEpO-3amnaj
(puc.3.5, IV). B 30He cyOmmpoTHOro pasioma Tpe-
ILMHBI COMPSKEHBI C OTYETVIMBO BBIPAXKEHHOH CHc-
TeMOH TpeWMrH CceBepo-3aMajlHOro MPOCTHPaHHA
(puc.3.5, V-VII). K tory u ceBepy ot 30Hb1 Cy61iu-
POTHOTO HapyLIeHHs NpeobsiafialoT TPEIHHBI CeBe-
PO-BOCTOYHOrO TMPOCTHPaHHA, KpyTOMagaiouue Ha
ceBepo-3anajg M roro-soctok (puc.3.5, VIII), c ko-
TOPBIMH COMPSKEHBI TPELIMHBI CEBEPO-3aMafHOro U
cybnonrorHoro npocrupanus (puc.3.5, VIII, IX).

O6wuii 1aH pacnono)XeHHs TPELIUH MO3BOJIS-
€T HaM Mpeno0XKUTh, YTO 06pa3oBaHHe 30H CKO-
NIOBBIX HAapyUIeHUH B 9HJOKOHTaKTOBOH 30He B Ie-
pHOA, MpeaIlEeCTBYIOWMHA rpeH3eHn3alMH, CBI3aHO
C JIEBOCABMIOBBIMH MOABHXXKAMH BJIOJIb OTO-BOC-
TOYHOTO KOHTaKTa IUTOKa, a HMX (opmHupoBaHHe
NpOXoAWIO B OOCTAHOBKE CXKaTus, MpPH 3TOM 3JI-
nuncoun Aedopmauuu ObUT OPUEHTHPOBAH UIHH-
HOIO ochlo "a" (OCh pacTikeHHs) cybrnapaniensHo
JIKHUM FOXKHOTO KOHTakTa mTtoka. Ochb cxkarus "¢
pacnonaranack MeprneHINUKyIAPHO TUIOCKOCTH KOH-
TaKTa, a ocb "b" ObliIa pacrosokKeHa BEPTHKANILHO,
YTO MOQYEPKHBAETCS OTYETIMBO MOSCOBBIM Pacro-
JIO)KEHHEM MAaKCHMYMOB TPELIMHOBATOCTH M CBUJIE-
TeNLCTBYET O MpeobafiaHiy MOABIKEK CABUIOBO-
ro xapakrepa.

OGpazoBaHue ayrooOpazHoil cHcTeMsl ocnab-
JIeHHBIX 30H BIOJIb KOHTaKTa LITOKA MpeJornpeje-
NIeHO, BEPOSATHO, MPOTOTEKTOHHYECKMMH NPHYHHA-
MH. H3BecTHO, YTO NpU KPUCTAIU3AUUHN WHTPY3UH
npeobafaloWMM pa3BUTHEM IOJB3YIOTCS JIBE CHC-
TeMbl TPEUIMH, M3 KOTOPHIX OJHA MapajieNnbHa
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TUJIOCKOCTH KOHTaKTa, a Apyras MeprneHauKyIspHa k
Helt. CHCTEMBI 3THX TPELIMH 06pa3yloT BAONb KOH-
TAKTOB KyINOJIOB OcC/abieHHble JIMHEHHbIEe 30HbI ¢
BECbMa XapaKTepHbIMH AyrooOpa3HBIMH OdYepTa-
HHUSAMH, B TIEPBOM MNpPHUOIHKEHHH OTPaXKalOLHMH
Mopdonoruto kynonos (PyHaxsucr u ap., 1971), u
BBICTYIIMIM B POJIH KaHalOB Trpei3eHU3HUPYIOLLMX
pacTBOpOB.

C aKkTMBM3aLMEH TEKTOHMYECKHUX MOABHXKEK B
NpeapyAHBI MEpPUOA CHCTeMa HapylleHuit mnoa-
HOBJIETCS M 3aKIaJbIBAaeTCA Cepus COMDKEHHBIX,
KyaucooOpa3HO pacloNOKEHHbIX 30H IpobieHwus,
NpHYeM Takas 3LIETOHHPOBAHHOCThL MPOABJIEHA Kak
B IUIaHe, TaK W MO BepTHKaIH. OTIOXKEHHUIO pyn
NpealecTBOBAI0O HHTEHCHBHOE KHCJIOTHOE BbILle-
nayMBaHUe U 0Opa3oBaHHE IpeH3eHOB NMOPHCTOH U
HO3JpeBaTOH TeKCTyp. MakcuMaibHO TMpoLecchl
BBILLIENIAYHBAHUA TPOABMIHCH B MPUKYMOIBLHOM
YacTH LITOKa Ha y4yacTke couneHeHus CyOuupor-
HOM ¥ BocTo4HOI 30H, IpHU 3TOM y4acTKH MOpHc-
TBIX ¥ MHTEHCHBHO TPELHHOBATBIX JHIOTPEI3€HOB
M BBICTYITWIM B KayecTBe IJIaBHBIX PYyAOBMELLA0-
LIHX CTPYKTYP MECTOPOXKACHHS.

MopdocTpykTypHBle 0cO0€HHOCTH
0JIOBOPYAHOrO Teja

OpyaeHeHHe HMeeT BKparuleHHO-MPOXKUIIKOBBIH
xapakTep 0e3 YETKHX FeOJOrHYeCKUX rpaHHll, Io-
3TOMY KOHTYPBI OJIOBOPYAHOrO T€Ja OTCTPOEHBI M0
pesynbTaTaM Onpo6OBaHHS TOPHBIX BBIPabOTOK €
HCIONb30BaHHEM KOMIUIEKCAa IMPUEMOB CIJIaKHBa-
HHUS MCXOJHBIX AAHHBIX. DTO IMO3BOJIUIO BBIIBHTD
Haubonee yCTOHUMBBIE 3aKOHOMEPHOCTH B Mpo-
CTPaHCTBEHHOM paclipejie/ieHHH ofoBa. B reonoru-
YEeCKOM CMBIC/IE 3ajlaua CBOJWJIACh K BBISBICHHIO
Haubonee XapakTepHbIX OCOOeHHOCTel Mopdoio-
TMM W BHYTPEHHEro CTpPOEHHs pyIHOro Tena. AHa-
U3 JaHHBIX 10 paclpefAesieHHIO 0j0Ba B CEpHH
pa3BeJOYHbIX NMpOdHIe BKpecT U BAOAb NPOCTH
paHUs pYAHOro Tena MO3BOAMI YCTAHOBUTB, HYTO
yborue comepkaHHs NPH OTHOCHTENBHO PaBHO®
MEPHOM pacrpe/ie/IeHHH OJIOBa, JIMIIb JIOKAJIbHO
HapylleHHble eIUHUYHBIMH MHKaMH Kak Ha 1014
IM, TaK U Ha MTyOWHY, XapaKTepHsbl Ul KaoJaWHHT
CITIO/IHCTO-KBAPLIEBBIX METACOMATHTOB M 3K30rped-
3€HOB CJIIO/IUCTO-TONA3-KBapLIEBOro COCTABA.

Boicokue comepaHHs W pe3KO MOIUMOAYTY
Hblft  (Munoobpa3Heli) xapakTep pacnpeneeH#
0J10BA XapaKTepHbl UIA 3HAOTpei3eHoB TOMAY
KBapLIEBOro W CIIIOAMCTO-TONA3-KBApLEBoro cooT?



goB. Ha ydacTke sHzorpeiiseHoB B Gonblue yacTv
CKBOKHH pa3BeOYHOro OypeHHs YCTaHOBJIEHO 3a-
KOHOMEPHOE CHW)KEHHE COMIEPXaHHi 0y10Ba C IIy-
gunoit. [TonMMonaneHeIi XapakTep paclpeacaeHus
0/0Ba MO BEPTUKAIH OTMeYaeTcs JIMLIb B HEKOTO-
phIX CKBOXHHAX, NPOOYPEHHBIX B LEHTPalIbHOM
yaCTH PYAHOTO MOJs B y4yacTke cowieHeHus Cy6-
WHPOTHOTO U BOCTOYHOrO HapyleHHH, HO U 3/1€Ch
o0asd TEHOEHUMS K YMEHBIUEHHIO COAepXKaHUiH
onoBa ¢ IIyOuHOM coxpaHsercs. Habmopaercs
CTPYKTYPHBI KOHTPOJIb OPYNIE€HEHHS CO CTOPOHBI
TEeKTOHHYECKMX HapylIeHWH B OHIOKOHTaKTOBOH
yaCTH LUTOKA, BAOJNb KOTOPBIX paclpe/eneHbl
"ctpyn" GoraTeix pya B Npeaesax KOHTypa 3aJIExH.
Kpyronanaromas 30Ha cowieHeHus CyGuupoTHoro
1 BocTOMHOro HapylueHUH BblAENAETCS B KaYecTBE
PYZOTIONBOAALIErO KaHAla W KOHTPOJIMPYET pa3-
MeweHre OoraTelx pyA Ha rIyOOKHX TOpPH30HTaX
PYAHOrO MOJIA.

Jins BBISBIEHUS 3aKOHOMeEpHocTe#t (perynsp-
HOI) cOCTaBNAOLIEH B MPOCTPAHCTBEHHOM paclipe-
[e/IeHHH OJIOBA M OTCTPOMKH KOHTYpPOB OJIOBOpPYA-
HOrO Tena MCIONb30BaH KOMIUIEKC METO/OB arl-
MpoKCHMALMK JaHHbIX onpoboBanua. OH BKIIOYaAN
cnocoObl 0OBLIYHON MHTEPIONALMH, YCPEAHEHHE 1O
METOly rpyNIoOBbIX Mpob M CriakMBaHUe crocoba-
MH CKoNb3siLero okHa. IIpu 3TOM mpecnenoanack
CIMHCTBEHHas LEJb — COrJIaCOBAaHHOCTh B TIPO-
CTPaHCTBEHHOM paclpele/IeHHH KOHTYPOB C H30-
IMHHAMM OJMHAKOBBIX COJEp>KaHHH 0JI0Ba, MOJY-
YEHHBIX pa3Nnu4HbIMH criocobamH. ComocTaBiIeHHE
Pe3yIbTaTOB MOKa3bIBaET Ha MOJENAX YCTOHYHBOE
MOJ0XEHHE W30MMHUN ¢ coaepkaHueM oyoBa 15,
20u30y.e.

Tlpu BLIGOpE ONTUMANBHOTO WIara ycpeaHeHHs
W COCTaBE€HMH rpyNMoOBbIX MNpPoO YUHTHIBAIMCH
PasMepbl  "3neMeHTapHBIX" HEOJHOPOJHOCTEH B
Pacnpenenenuu onoBa, T.e. HHTEPBAJIbI, COOTBETCT-
Byloume yacTHeIM MakcMMyMaM (TMKam) B mpefe-
flaX koHTypa pynHoro Tena. O6pa6oTka NpeacTaBH-
TeNbHOl BEIGOpKHM (6onee yeM 600 HHTEepBaIOB)
Nlokasana, 4To pacripesenieHue 3HAYCHHUH H3MeEpeH-
HBIX WHTEpBANOB, COOTBETCTBYIOLIMX 3IeMEHTap-
HBIM MaKcHMyMaM, yZOBNETBOPHTENBHO anmpox-
CHUMyeTCs kpuBoit HOPMaJILHOTO paclpefiesyieHus, a
:E;Z;*;ee HX 3HayeHHe cooTBercTBYeT 19,8 M. Yum-
CTpoﬁK:mHHy 6opo3poseix npo6 (2 M), mpu oT-
Be SHQJOHTypOvayaHoro Tena I;IplfIHilT f KayecT-
MWPOBH;HTapHou OAHOPOAHOMN ?'qemcu . 20-

— HHTepBan. OpHopoaHoCTh "KoBlIA" HMH-
B IaHHOM cilyyae JOCTHTHYTa yCpeaHe-

HHEM ero noka3areneil, T.e. COAep>KaHHH oyloBa B
20-MeTpOBOM MHTEpBAJIE.

PesynbpTaThl HHTEpIIPETALIMH HCXOAHBIX NAHHBIX
MO3BOJISIOT OXapaKTepHU30BaTh MOp(OoNOruo oso-
BOPDYAHOTO TeJja, KaK THIMYHYIO MPHUKPOBENBHYIO
3ajIeXKb, KOTOpas HMEET IOro-BOCTOYHOE CKJIOHEHHE
Ha BOCTOYHOM ¢naHre, BBINONAXKHUBAETCS B LEH-
TPasbHOM, KYMOJbHOM YaCTH IUTOKA, a Ha 3aMafHOM
¢naHre B COOTBETCTBHH C MeperdboM MOBEPXHO-
CTH KOHTaKTa MeHfeT CKJIOHeHHe Ha obparHoe.
[TpoMbIILIZIEHHO 3HAYMMBIH KOHTYp pyIHOro Tena
BIMCHIBAETCA B MPHKYTMOJIBHYIO 4YacTb LITOKa, 3a-
XBaTblBas 30HY TOMa3-KBapLUEBbIX H CIIOAUCTO-
TOMa3-KBapLEBbIX 3HAOrpeH3eHOB, NMpH 3ToM 000-
rauieHHas 4yacTb 3ajexxd (pyaHsld cTonb) KOHTpo-
nupyetcs 30HOH cowleHenus CyOGwupotHoro M
BocrouHoro Hapywenwuii. IlpeacraBnenue o6 06b-
€MHOI1 (QUrype oIOBOPYAHOM 3ajiexH JaloT Mpoek-
LMK ee BepTHKAJIbHOH MPOTSKEHHOCTH W TOPH30H-
TaIbHOM MoOIHOCTH (puc.3.6), a TakKe NMPOEKLUHH
BEPTHKAJIbHbIX CeYEeHHH Ha CepHH pa3BeJO4HBIX
npoowunert (puc.3.7). Takum obpa3oMm onoBoHOC-
HBIH WITOKBEPK MecTopoXkaeH!s OauHOKoe 61U30K
K THIly MHHEPATH3OBAaHHBIX KYIOJIOB, CTPOEHHE
KOTOpOro OMNpeAesNeHo0 COYETaHHEM KpPYTOManaro-
IIHMX JPEHUPYIOLIMX CTPYKTYpP M 3KpaHUpYyrolieH
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Puc.3.6. [Tpoexuuu ropusosTansHoit MowHoctu (paspes b-B) u
BEPTHKAIBHOM NPOTAXKEHHOCTH (MNIaH MECTOPOXAEHHSA) OJI0-
BOHOCHOTO LITOKBEpKA.

YcnosHsle 0603Ha4eHUA CM. PHUC. 3.2.
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Pnuc.3.7. KoHTypbl  0JIOBOHOCHOTO
IITOKBEPKA B IUIOCKOCTH pa3BENOY-
HBIX mpoduneRt  (3aITPHXOBAHHBIE
nons) ¥ Ha NOBEPXHOCTH PYAHOro
nois (MyHKTHpHasA THHHMSA). AKCOHO-
MeTpudeckas mpoekuus: l— BMe-
waomas Tonma; 2 — ITOK TPaHMT-
nop$HpoB; 3 — KOHTYpbI OJIOBOHOC-
HOTO WTOKBEPKAa B IUIOCKOCTH pa3-
BEAOYHBIX npo¢uneit (3aWITPHXOBAH-
HBIE MONS) U HAa MOBEPXHOCTH Me-
CTOPOXAECHHA (MYHKTHpHast JHHUA)

POJILIO MOPOA KPOBJH CyOBYII-
KaHHUYECKOro IITOKAa TIpaHHUT-
nopdupos. MopdocTpykTyp-
Hble OCOOEHHOCTH pPYAHOTO
1noJs B LIEJIOM MO3BONAIOT OXa-
paKTepH30BaTh €ro Kak cy6-
BYJIKAHHYECKO€, MEJIKOKOpHe-
Boe none Il poma (MBaHkuH,
1970).

ConocrasneHre Mopdoiio-

THYECKHX OCOOEHHOCTEH OCHOBHBIX 3JIEMEHTOB
CHCTEMBI PYAHOTO MOJIS MO3BOJISET OTMETHTH 3Jle-
MEHTBI MOA0OHS B HEpapXHUUYECKOM Psay: 3TMOJH-
TOOOpa3HbIi WITOK MPaHMT-MIOPQHUPOB — TeNO TOMas-
KBAapLEBBIX SHJOrPEH3eHOB OCEBOH YaCTH PyAHOTO
TOJIA — NPUKYMNOJIbHASA OJIOBOHOCHad 3aj1exb. Mop-
GbocTpyKTYpHBble 0cOOEHHOCTH 06pa3oBaHHi PyaHO-
METacCOMaTHYECKOrO 3Tana IO3BOJAIOT BBIICIHTD
JIBa OCHOBHBIX THINA T€OJOTHYECKHX CTPYKTYp,
00ycnoBuBLIMX MOPGONIOTHIO H MPOCTPAHCTBEHHOE
pacnpeseneHne cy6¢auunii OJOBOHOCHBIX TIpeise-
HOB. [TepBBIii THN — 3TO APEHUPYIOIIHE CTPYKTYPHI,
T.€. KaHIbl JUIA TPEH3CHU3UPYIOWIUX U pYJOHOC-
HBIX PacTBOPOB, @ BTOPOH — 3KPaHUPYIOLIME U TEM
caMbIM o0ecrneyYHBIIHe TEPMOCTATUPOBAHHE PYIHO-
METacOMaTH4ECKOro Ipoliecca W (opmupoBaHHe
APKO BbIPOKEHHOH 3HIOrEHHOM 30HANBHOCTH Me-
CTOpPOXKIEHHS.

I'naBHOH npeHupyrolIed CTPYKTYypoil ans pac-
TBOPOB CTagHM rpeH3eHH3allHH ABWJIACh KpyToMNa-
Jaroruasi, TEKTOHH4eCKH oc/1ablieHHas 30Ha F0XKHO-
ro KOHTaKTa WToka. B kayecTBe OCHOBHOM 3KpaHH-
pyIOLIEH CTPYKTYpB! TMOCTY>KHIIA [TOPOAbI KPOBJIH
IITOKa B KYMOJIbHOH ero 4acTtu. MHTeHCHBHOCTB
rpei3eHH3aldy MOpOA LUTOKA KOHTPOJHPOBAJIach
nyroo6pa3Hol CHCTEMOH CKOJIOBBIX 30H B 3HJO-
KOHTaKTOBOW 4YacTH. AHaIU3 TPELIMHOBATOCTH IO-
pon MO3BOJAET TNPEANONOKHUTh, HYTO 3aJOKEHHE
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CKOJIOBBIX 30H MPOMCXOANIO B 0GCTaHOBKE CXKATHA
B TEpUOA, MpEILIECTBYIOWMI rpeli3eHn3aunu, H
CBA3aHO C JIEBOCABUTOBBIMH TOABIKKAMH BIOMb
IOr0-BOCTOYHOI'0 KOHTaKTa 1mtoka. C aKTHBH3aLHei
TEKTOHHUYECKUX TOJBKH)KEK B INMpPEAPYAHBbIH NepHoa
CHCTEMa HapyLIEHHI MoaHoBWiIachk M Obuia 3a0-
JKEeHa cepHs CONVMDKEHHBIX, KyIHcooOpa3Ho pacro-
JIO)KEHHBIX CKOJIOBBIX 30H Apo6ieHus. OTI0KEeHHUI0
pyaA MNpeallecTBOBAIH HHTEHCHBHOE BBILIENAUHBA-
HHe U 00pa3oBaHHe rpei3eHOB MOPUCTOM TEKCTYyphl.

MopdocTpykTypHble 0COOEHHOCTH O0JIOBOPYL-
HOM 3aJ1eXH Takxke 00yC/IOBIEHBI COYETAHHEM e
JIOTHYECKHUX CTPYKTYp, OMpENEeNHBLUMX ITyTH ABH-
XKEHHs pynooOpasylouMx pacTBOpOB W 06sacth
PYAOOTNOXEHHUSA. B KkauyecTBe riiaBHOW JpEHHPYH:-
WeH CTPYKTYpbl BBICTYNHN YHacTOK CO4JIEHEHH
Cy6wmmpotHoro U BocTouHoro HapyuieHuHi# — Kpy-
TOMAaJAOWKi KaHan s pyaoobpasyiouux pac
TBOPOB. 30HBI CKOJIOBBIX HapyIIeHHH CayxuiH
APEHUPYIOIUMMH CTPYKTYpPaMHd BTOpOro mopsakd
PacTBOpBl pacTeKaluchb B MNpUKpPoBenbHOH 4acT!
wroka Baosb CyOIUMPOTHOrO HapyleHus | CHCT
MbI Pa3pbIBOB CEBEPO-3aIIa/IHONO NPOCTUpaHHs, YT
06ycnoBUIO OBLIYI0 BBITAHYTOCTb OJIOBOHOCHOM
ITOKBEpKa B/IOJb I0OXHOIO KOHTaKTa wutoka. [188
HBIMM PYJOBMELIAIOIIHMH CTPYKTypamu cayxhl
30HBl MOPHCTBIX M TPELIMHOBATHIX 1OpoA, COMPY
BOXCIAIOUIMX 5TH Hapywenns. Hepeako, B 3aBHCH



MOCTH OT a3MMyTa NaJIcHHS, ONEepPAIOIIHE CKOIOBBIE
30Hbl BHICTYMAIH B POJIH JIOKQJIBHBIX 3KPAaHOB, HO
OCHOBHOH 3KpaHUpYIOLIEH CTPYKTYpOil, Kak U B
cTaaMIo AOpYAHOH rped3eHU3alliH, CITy>KUJIH N0Po-
Jib] KPOBJIM B KYIIOJIbHOM YacCTH LITOKA.

YypnyHHbsA

OnoBopyAHOE  MecCTopoxaeHHe  UyprmyHHbs
pacmosioKeHo B cpeaedt yactH Yoxuypo-Uekyp-
71aXCKOH MeTa/UIOreHHYeCKOH 30HBI, KOTOpas cyo-
JOATOTHOH nosiocor mnepecekaeT [IpuMopckyro
HU3MEHHOCTb, NMPOTArHBasCh OT CEBEPHbIX OTPOroB
xpebra IlonoycHoro Ha rore a0 Mbica Cpatoit Hoc
Ha ceBepe. Py/lHOE monie NOKaM30BaHO B CIOXKHO
NMOCTPOEHHOH BYJIKAHO-IUTYTOHHYECKOH IOCTpOMKe
M B CTPYKTYPHOM OTHOLICHHWU KOHTPOJIUpYeTCs y3-
IOM TIepECeUCHUS CEPUH TEKTOHHYECKUX Pa3phIBOB
cyOLUIMPOTHOrO U CEBEPO-3allalHOTO MPOCTHPAHHUA,
onepsrOWHX NTyOHHHbIA UypryHHbMHCKUH pa3noM
(puc.3.8). B cTpoeHHMH y4yacTKa MECTOPOXIEHHS
NPUHAMAIOT y4acTHE 0Opa3oBaHUA TpeX Pa3HOBO3-
PACTHBIX KOMIUIEKCOB TOPOJ: MO3JHEIOPCKHE Tep-
PHIeHHBbIE TECUaHO-CIAHLEBbIE OTJOXEHUA NOKak-
HO30iickoro (yHAaMeHTa; paHHe-T03JHEMENIOBbIE
BYJIKAHOT€HHO-OCa04Hble, 3} y3HBHBIE U CyOBYII-
KaHH4eckre oOpa3oBaHMs NaJIeOBYJKaHa U KaiHO-
3ofickue ocaaxu [IpuMopckodt HuzMeHHocTH. OG-
PasoBaHHMs MaleOBYJIKaHAa, BMELIAIOLIEro OJIOBO-
PYAHOE MECTOpOXAEHHE, OKPY>KEHBI H30METpHU-

HbIM (3,5x6,5 kM) noneM 3¢dy3uBOB KHMCIOro co-
CTaBa.

B pa3sBUTHM CTpYKTyphl PYAHOrO MOJI HaMu
BBIIEJICHO Ba KPYIHBIX IMOC/IE0BATENbHBIX JTala.
Pannuit BynKaHOrE€HHBIN JTan OXBATHIBAET NMEPHUOA
(bopMHUpOBaHHA BYJIKQHO-TLTYTOHHYECKOM MOCTPOi-
KH, a MO3AHMH — CTaHOBNIEHHE COOCTBEHHO OJI0BO-
HocHoi PMC. O6pa3oBaHus paHHero sTamna npen-
CTaBJIEHbl CTPAaTUQHLUPOBAHHBIMU BYJIKAHOTEHHO-
OCaJOYHBIMH H 3bdy3UBHBIMH 0Opa3OBaHUAMHU
NpKepoBOH (alMH, IKCIUIO3HBHBIMH OpeKYHsAMH
XepyoBol (auMH M PHOJALMTAMH IKCTPY3MBHOM
¢aumu naneosysnkana. Ilo3aHui, cobcTBEHHO pya-
HO-MarMaTU4eckUi 3Tafl, OXBaThIBAET MEPHOI BHe-
JpeHUs cyOBY/IKaHM4YeCKOH Aalkd aauuToB, obpa-
30BaHUA IUIOILAAHBIX KBapL-TYPMaJIHHOBBIX MeTa-
COMaTHTOB, a 3aBepluaeTcs BHEAPEHHWEM CBHUThI
NO3IHMX "BHYTPHPYAHBIX" JaeK PHONUTOR u dop-
MHMPOBAaHHEM OJIOBOPYAHBIX T€N MECTOPOXKAEHHA.

BynkaHoreHHbI# 3Tan

ITo pesynbTam pa3BegouHbIX paboT cTpaTtudu-
LIMPOBaHHpIE OT/IOXKEHHUS paiOHa pa3fiesieHbl Ha [Be
TOJLIM — TEPPUTEHHYIO M BYJIKaHOT€HHYI. Byrnka-
HOTeHHas ToJllla B CBOK Ouyepelb IpeACTaBlieHa
BYJ/IKAHOT€HHO-0Cal04HOH U 3¢ dy3uBHOMN nayxamu,
NPeaCTaBIAOUIMMH cOO0H COBOKYMHOCTD IJIACTOB,
BBIIE/ISEMBIX TIO XapaKTePHbIM A8 HUX auuaib-
HO-JIMTONOrHYECKUM ocoOeHHocTAM. OT/0XKeHus

Puc.3.8. Teonornyeckoe
CTPOEHHE LEeHTpaNbHOMN
HaCTH  MeCTOpOMXIEHHUS
Uypnyuues: 1 — pHonu-
T8 3 dy3usHOl naukwy;
2 - tydpdurer npuep-
noBoit dauny; 3 - skn-
703KBHBIE Gpexuun
Xepnosoit paumm; 4 —
PHORauuTs!  3kcTpy3us-
HOH daunm; 5 — paitku
CY6Bynkanuyecknx
PHORMTOB, 6 — paiixy
Cy6BynKanmyecknx  pa-
UWHT0B; 7 - onoBopyR-
HbIE Xunp; 8 — BKpan-
TI€HHOoe OpyaeHeHue
Oxiot 30mp; 9 - no-
CTPyAHOE Hapymenye
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XapaKTepH3yIOTCA ACHOCIOHCTBIM CTPOEHHEM, OCO-
OeHHO THMU4YHBIM Ui BYJIKAHOT€HHO-OCaJ04HON
NMavyky, HO ¥ B 3(Qy3MBHOH Mauke, HECMOTPA Ha
3HAYUTENIBHO Goslee MOHOJIIUTHOE CTPOEHHME, TaKXKe
BBIZEAIOTCS pas3IHYHbIE 110 COCTaBY FOPU3OHTHI.

Teppucennan monmya B Npeenax pyaHoro y4a-
CTKa BCKPBITA TOJILKO B OypOBBIX CKBOXKHHAX M, KaK
NpaBH/IO, Ha OrPAHHYEHHYIO MOLUHOCTb — OT Mep-
BbIX JI0 HECKOJBKHX AECATKOB METPOB, /JMUIb B OT-
JENbHBIX CKBAOXXMHAX I10 MOPO/AM TOJIIIH MPOHIEHO
Gonee 100 M. B crpaturpaduyeckom paspese Tep-
PHreHHOH TOJLIH BCKPBITHl JIMLIb CaMble BepXHHE
FOPH30HTBI, Ipe/ICTaBIeHHbIe NMa4Koi NMepecnanBa-
HMS aQJIEBPOJIMTOB, al€BPONECHAaHUKOB M TOHKO-,
MEJIKO3EPHHUCTBIX NMECYaHHKOB. MOLIHOCTb OTAEINb-
HBIX TNpOC/I0eB KosebaeTcs OT nonell CAaHTUMETPOB
[0 TMEPBbIX METPOB, YTO OOYyClaBIMBaeT TOHKOC-
JIOUCTBIH PHCYHOK TEKCTYphl rnopoAbl. B BepxHei
4acTH BCKPBITBIX TEPPUIeHHbIX OTJIOXKEHWH BCTpe-
4aloTCa MaJIOMOLIHBIe Npociion (1o 1,5 M) Opexunii
0CaJJO4HBbIX MOPOJ C AJIEBPOJIMTOBBIM LIEMEHTOM, a
TaKke Mpoc/ion Ty(onecyaHUKoB, TydoaneBpomnec-
YaHUKOB, pexe Tydobpekyud c 06IOMKaMH oca-
JAOYHBIX MOPOJ1, MOLIHOCTh KOTOPbIX HE MPEBbILIAET
10-15 cM. 3aneranue TeppureHHoH TONUIM B Tpe-
Aesax 3arMaqHoro y4acTka A0BOJIBHO BbIIEPKAHHOE,
cybropusoHTanbHoe (yrjibl MajeHdsd miacToB 60—
70" kK OCH KepHa, NPH yIile HAKIOHA Pa3BeJOYHBIX
ckBaxuH 70°).

I'paHuLa TeppUreHHON U BYNKaHUYECKOH TOJLI
TIPOMCXOAMT MO CMEHE NeCcYaHO-aJeBPOSHTOBBIX
OTJIOXKEHHH Pa3NHMYHBIMU MO COCTaBY OpeKuHsIMH,
pexxe TydoaneBponuTaMH H TydoaneBpornecuaHu-
KaMH. 3a npelenaMH ydacTKa MeCTOPOXIEHHS B
paspe3e BYJIKAHOT€HHOH TONINH 3aKapTHPOBaHBI
nuweb o6pazoBaHus BepxHed 3¢ddy3uBHOM maykw,
HENOCPEACTBEHHO NEPEKPBIBAIOLINE BEPXHEIOPCKHE
TEPHreHHbIe OTIOXKEHHS Me3030HCKOro ¢pyHaameHTa.

Bynxanozennana momya, Kak 0TMEHaJloCh BBILIE,
noapasjeneHa Ha JBe MauykH — HIXKHIOKO BYJIKaHO-
FeHHO-0CaIouHYIO M BEpXHIOI0 3¢ dy3HBHY10.

ByskaHoreHHo-ocazoyHast Na4Ka XapaKTepH-
3yeTcsi BecbMa pa3HOOOpa3HbIM COCTABOM CTPaTH-
(HUMPOBaHHBIX OTJIOKECHHWH M pa3jlie/ieHa Ha He-
CKOJIBKO FOPH30HTOB, pa3/IM4aroiUXCA MO KOJIHYe-
CTBY BXOJALUErO B HX COCTaB BYJIKRHOM€HHOrO Ma-
Tepwia. CHH3y BBEpPX B COCTaBE MayKH BBIAENAIOT-
ca: 1) ropusoHT Tydomnec4aHHCTBIX OTJIOXKEHHH ¢
Npoc/ioAMH OpeKYHi OCamOuYHBIX MOpOX C MpHUMe-
Cbl0 Ty(OoreHHOro MaTepuana B LIEMEHTE; 2) ropu-
30HT OPEKYHI OCaNOUYHBIX MOPOJ C ANIEBPOJIUTOBBIM
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LUEMEHTOM; 3) TOpH30HT OpekuyHil OCagOuHBIX M
3} dy3HBHBIX MOPOA ¢ TyQOreHHBLIM LIEMEHTOM, B
npeaenaax KOTOPOro 3ajleraeT IUIacT aHAe3UTOBbIX
nop¢HpHUTOB; 4) TFOPH30HT BYJIKAHOKJIACTHYECKHX
nopoza (tyosl, TydhoOpekuun, TypduTsI).

Topuszonm mygonecuanucmolx OMAONCEHUU B
OCHOBAaHHHU BYJIKAHOI€HHO-OCAJJOYHOH MayKu CJio-
XKEH TMepecIauBalOIMMHUCA TydonecyaHUKaMH K
Ty oaneBpOIUTaMH C MOAYHHEHHBIM KOJIHYECTBOM
NpOC/IOEB TOHKO- U MEJIKOOOJIOMOYHBIX Opekuwii
0CaJIO4HBIX MOPOJ C NMPHUMECHIO TY(HOreHHOro Ma-
TepHala B LieMeHTe. MOIIHOCTh OTIIOXEHHH Co-
cTaBaseT B cpeaHeM go 10-13 M W numb B uew-
TpalbHOH 4YacTu nporuba yBenuuuBaercs a0 30-
40 M. Ilepexon OT MOpoA HHXHEH TePPHreHHOM
TOJIM MOCTENEHHbIH ‘U 0€3 W3MeHeHUd cyOropu-
30HTAIBHOTO 3aJleraHHs MOpon.

Topuzonm 6pexuuii ocadoyHnwvix nopoo ¢ aneg-
PDONUMOBbIM YeMeHmoM 3ajleraeT Bbllie N0 pa3pesy
BYJIKAHOT€HHO-0CaJJOYHOH Tomuu. Ilo pa3mepHo-
CTH 00/JIOMKOB OPEKYHH U3MEHSAIOTCS OT TOHKO- 10
rpy6oo6noMounbix (mo 10-15 cm). OGnoMouHsIi
MaTepHaJ Mpe/CTaBlIeH aleBPOIUTAaMH, alleBponec-
YaHMKAaMH, YacTO He OTJIMYalOLIMICA OT COCTaBa
uemeHTa. Popma 06JIOMKOB OCTpOyrosibHas, Opek-
uuM c1abOCOPTHPOBAHBI, XapaKTEPU3yeTcs YacToi
NiepeMexaeMOCThIO IUIACTOB TOHKO- U rpy6oo6no-
MOYHOro CTpoeHHs. ['OpH30HT Opekuuii ocamouHBIX
MOPOJl C aJIEBPOJMTOBBIM LIEMEHTOM Ofianaer He-
BblAEp)KaHHOM MomHocThIO (10-30 M). B Bepxheil
4acTH FOPHU3OHTa LIEMEHT OpeK4uit ocagouHbIX 110
pol B MHTEpBaJle HECKOJIBKO METPOB NEPEXOUT OT
aJIEBPOJIMTOBOTO B SBHO Ty(OTeHHBIH H B COCTaBE
06710MKOB nosBAfOTCA 3(dYy3UBHBIE ByIKaHOIeH-
Hble 06pa3oBaHus.

T'opuszonm Opekuuti 0CAOOYHBIX U BYIKAHO2EH:
Hblx 3 PY3uBHbIX NOPOO ¢ Mypo2eHHbIM YyemeH-
mom 3aHMAMaeT OCHOBHYIO YacTh pa3pe3a HikHell
Nayk¥ ¥ TOJIB3YETCS MOBCEMECTHBIM Pa3BHTHEM B
npezesax 3arnagHoro ydactka. MakcuMasibHas MOL-
HOCTh GpekuMit mamHoro ropusonta (50-100 M)
XapakTepHa i1 rpabeHononoOHON aenpeccHH,
TIEpeceKaloOWMi 3anagHblii y4acToKk B CeBepo-34
nagHoM HanpasieHuH. [To pasMepHOCTH 0610MKOB
Opex4M M3MEHAIOTCA OT TOHKO- 70 rpy600bao-
MOUYHBIX (Ha OTAEeNBHBIX WHTEpBajiax pa3mep of-
JIOMKOB TECYaHHKOB aocTuraer 30—40 cm). 0010
MOYHBI MaTepHasn KpaifHe HecopTupoBaH M MPEA
CTaBlleH aNeBPONeCUaHMKAMH H  ajeBponuTaM!
(MpeoBnajialoT B HIWKHel YaCTH rOpH3OHTa), B 387
YUTENIbHO MEHbLUEM KOJIHMYeCTBe HpHC}’TCTBY'OT



06/I0MKH KBapLUTOB, TyQdHTOB U kBapua. B Bepx-
Hell M CpeAHel 4acTiaX TOpPU3OHTa BCTPEYAIOTCA
npocnion Ty¢poOpekunit. OBBIYHO OHH ManoMoLl-
Hple, HO B PAJE CTyyaeB NOCTHIalOT MOIHOCTH 10—
15 M. ITpocnou TypoOpekunii YacTo NpHypodeHbl K
IacTy aHIE3HTOBBIX MOP(HUPHUTOB, MOLYEPKHBAS
ycHIEHUE B MepHOA (GOPMHPOBAHHS JaHHOTO ropH-
30HTa BYJIKAHHYECKOH NEATEbHOCTH, H XapaKTepH-
3yKOTCS TOHKO- ¥ MENIKOOBIOMOYHBIM CTPOEHHMEM.

IInacm ande3umosvix nopgupumos, 3aneraro-
Ml B Mpejenax BEpPXHeH 4acTH ropu3oHTa Opek-
yuii 0cafo4HbIX M 3¢ dy3UBHBIX MOPOA C TyoreH-
HBIM LEMEHTOM, HMEET MaKCHMAaJIbHYIO 3aJOKyMeH-
THPOBaHHYIO MOWHOCTL (70 M) B CeBepHOH vacTu
yyacTka M OBICTPO BbIKJIMHHBAETCS B HOXKHOH.
CpenHss MOLIHOCTh MiacTa B Mpelenax y4yacTKa
cocraiseT 25-30 M. CeBepHee pyHHOro y4acTka
MOLIHOCTDH TUTACTa aHAE3MTOBBIX MOPGHHPHTOB AOC-
tvraet 132 M. MakpocKkoNnmHYeCKH aHAE3UTOBbIE
nopUPHTBI — 3TO TUIOTHBIE, MOPHHPOBUIHOTO 06-
/IMKa MOPOAb! IPEUMYILECTBEHHO CEPOro 10 TEMHO-
ceporo 1Beta. BkparuieHHble BbIAENIEHHS OOBIYHO
Menkue (1-3 MM), KOIMYECTBO UX PE3KO BO3pacTaeT
no 20-30% y>xe B 2-3 M oT KOHTakTa mutacta. Cpe-
AW BKDalyIeHHMKOB Npeobi1analoT HAHOMOpdHbIe
BbIJIEJIEHHS OPTOK/1a3a-aHe3UHA, 0OBIYHO Xopoulei
COXPaHHOCTH, H3PEOKO OTMe4aeTcs KaaHeBoi mno-
neBod wnar. BelaeneHUst TEMHOLBETHBIX MHHEpa-
OB HHTEHCHBHO KapOOTHU3HPOBAHBI M XJIOPUTH3H-
POBaHbl, HO MO MOpPGONOTHH MPEANOaraTCsa
BKpan/ieHHHkH aM¢ubona U MUPOKCEHa, BO3MOXKHO
Guoura. OcHoBHAs Macca cloXeHa NelicTaMu fUTa-
THOKNa3a, yacto ykopodeHHOH ¢opMsl, obnanaer
MEITKO- ¥ MHUKPO3EPHUCTOH MPH3MAaTHYECKH-3ePHH-
CToit CTPYKTypoH, nepexoasined K MHIOTaKCHTO-
BOH W IMaonuIuTOBOM C 31IEMEHTaMH TPaXUTOHA-
HOCTH, M Takke MHTEHCHMBHO KapbGOTH3HpOBaHa H
XIOPUTH3HpOBaHa.

Paspes mynkanorenro-ocafouHol mauku Ha 3a-
TaIHOM yuacTke MECTOPOXKAEHHS 3aBEpUIAET 6)/i-
Kanoxracmuyeckui 2opuszonm. Ilepexoa oT ropu-
SO0HTa HmKenexamumx Opexk4yuit MocTeneHHBbIH, Ye-
2:3“1‘:;)’ “%POJI TMPOMEXYTOYHOTO COCTaBa — OT
i 06noc ONBUIMM KOJIHYECTBOM pasHopasMmep-
i 60}1;41(03 3¢ dy3usHeIX NOpoa mo TydobOpek-
X OBUJII:IIM KOJIM4eCTBOM 06JIOMKOB 0Cafiou-
v CMeSal?,' HTEepBajl, Ha KOTOPOM MPOHCXOMUT
o1 1.9 MOPOJI, OuUE€Hb HEBBIEPXKaH U U3MEHSET-
nepexowomﬂo 10-15 M. VBenuueHre MOLIHOCTH
X, 1 5 o nnacta 06bIYHO MPOMCXOOUT B yYacT-

HE KOHTaxTa 3ajneraer IUIacT aHAe3H-

ToBbIX NopduputoB. Cpeny 06GIOMOYHOro Mare-
puana Tydobpexunii pesko npeobnapatot addy3u-
Bbl, B MEHbIUEH Mepe MPHCYTCTBYIOT MECHAHHKH,
aeBpoNIUTHI, TydonecyaHWku (B HIDKHEH 4YacTu
TOPH30HTA), a Takke TyQpUTHl (B BepXHel 4acTH).
B nenom no paspesy ropuzoHTa CHU3Y BBEpX Npo-
HCXOIUT CMEHa CpeHe-MeNnKoo0I0MOYHBIX Ty}Ho0-
peK4Hii TOHKOOOJIOMOYHBIMH. BecbMa XapakTepHBI
TaKXKe MpPOCIOH KPHCTALUIOIHTOKIACTHYECKHX TY-
¢oB. B BepxHeil 4acTH ropu3oHTa, BAOJL KOHTAKTa
¢ Bbllenexaumen 3¢pdy3uBHOH MaykoH, MOYTH MO-
BCEMECTHO pPa3BHT IUAcT Ty(p¢uTOB nepeMeHHOI
momHoctd (ot 2 mo 38 m). O6uwas MOWHOCTL OT-
JIOXKEHH BYJIKaHOKJIACTHYECKOr0 FOPU30HTA HU3Me-
HAeTCs OT MEPBBIX METPOB Ha lore W 3amaje Ao 45—
47 M B LIeHTpaJibHOH yacTH. MaKcHUMallbHas MoIL-
HOCTb XapaKTepHa AJs BOCTOYHOro ¢uanra, rae
oHa pocturaer 85 M. KoHTakT ¢ Bbllenexamumu
MOPOAaMH BYJIKAHHUYECKOH Maukd OOBIYHO COpBaH
WM TpelcTaBieH 30HamMH JApobieHus. B HeHapy-
IIEHHOM BHJE KOHTAaKT HEPOBHBbIH, BOJHHCTHIH B
eI0M MOJOTUH, UCTHHHbIE YIibl MAfEHUs KOHTaK-
Ta oleHuBaioTcs ot 0-10",

Puosmurel 3ddy3nBHOH mMauKH C peIKUMH H
HE3HAUMTENbHBIMHU TMPOCIOAMH M JIHH3aMH Ty(}o6-
pekunii, TyhGHTOB, NUTOKIACTHYECKMX Ty(HOB B
NPHUIOJOIIBEHHON YacTH AOCTHraloT CyMMapHOMH
MOMIHOCTH B Mpefenax 3amajiHoro ydactka 210 m.
Pronutsl 3aMeTHO mnpeobnagaloT B pa3BeaHHOM
4acTH paspe3a 3 ¢dy3uBHON Mayku M 3aIETAlOT He-
MOCPEICTBEHHO Ha BYJIKAHOTE€HHO-OCA[OYHbIX OT-
JIOXEHHUAX. DTO CBETJIO-CEPhIE M JKENTOBATO-CEphIe
MaCCHBHbIE NMOPOAbI C PENKUMH BKParuIeHHHMKaMH
KBapua M [Ularvokia3a ¥ Meakumu (1-3 mm) ye-
wyHkaMyd 6HoTHTa. XapaKTepHsl Takxke apuUpoBbie
Pa3HOCTH ¥ MOpoAbl GIIOUAATBHON TEKCTYpbI, 00Y-
C/IOBJICHHOH 4epeoBaHHEM B MaTpulle MOJIOC
¢benb3uToBOR M MHMKpPO(ENB3UTOBOH CTPYKTYp H
fonee pacKpUCTAUIM30BAaHHBIX pasHocTed, obJa-
JarolUX MHKPOJIHUTOBOH, MUKPONErMaTUTOBOH HUJIH
noiikunobnacroBoit ctpykrypami. [locnenHsas o6y-
C/IOBJIEHa pa3BMTHEM B OCHOBHOH Macce MOpoAs!
6I0UHBIX MM HEMPaBHJbHBIX BBIAEJIEHHH KBapua,
NepeTOJHEHHBIX BIJIIOYEHHSIMH KaJIHEBOTO MOJIEBO-
ro wmara. [Tono6Hble CTPYKTypbl XapaKTepHbl TakK-
XKe I aXypHBIX OTOPOYEK BOKPYT BBIICICHUI
BKparneHHUKOB KBapla.

BynkaHoreHHo-ocajo4yHble  oOpa3oBaHMs W
nayxKa pHOJHTOB MPOPBIBAIOTCA KPyTOMaJalolUMH
TeJaMM 3KCIUIO3MBHBIX OpeKUHii skeproBoi daunn
MajeoBylKaHa M IEpPeKpbIBAIOTCA MAaJOMOLIHBIM
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(1-5 M) npepBIBUCTBIM TPOCIOEM BYJIKAHOKJIACTH-
4yecKHUX Mopod. B ero ocHoOBaHHHM 3ajIeraroT JIMTO-
K1acTudeckue Ty(dsl H TOHKOOOGJIOMOUHBbIE Tydo-
OpeKYHH C PHONHTOBBIM LiIeMEeHTOM. Beepx no pas-
pe3y OHM CMEHSIOTCS MeEJIKOOOIOMOYHBIMH Ty(o-
OpeKk4HsaMH ¢ TYGOBBIM LIEMEHTOM.

IKCnJI03HBHbIE OpeKYHM MpelCcTaBleHbl KpYy-
TOMAJaIMMMH TeJIaMH MOIIHOCTBIO 10 3040 M,
KOTOpbI€ BBIMONHAIOT CYOLIMPOTHYIO HIyroobpas-
HyIO CHCTEMY pa3pblBOB Ha IO)KHOM y4acTKe Me-
cropoxxaeHus. Ha cesepo-zamanHoM ¢maHre mnpo-
CTHpaHHE pa3pbIBOB MEHAETCS Ha CeBepo-3aMafHoe.
Bpekunn skepnoBoit ¢alHH IOXKHOTO ydacTKa HH-
TEHCHBHO NpeoOpa3oBaHbl, KaK M BMeLIAOLIHE HX
BYJIKAHHMTBI, B KBapL-TYpPMaJI{HOBBIE METacoOMaTH-
Thl, HO OTYETJIHBO PACIMO3HAIOTCS MO XapaKTEPHOMY
TEKCTYPHOMY PHCYHKY 3THX mopoa. [IpeacraBieHsl
OHH TJIaBHBIM 00pa3’oM MAacCHBHBIMH KBapll-
TYPMaJIHHOBBIMM METacOMaTUTaMH, NMpH 3TOM Le-
MEHT OPeKYHiH C10)KEH TOHKO3EPHUCTHIM CIHBHBIM
MOJIOUHO-0eNbIM  KBapleM, a HECOPTHPOBaHHbIE
obyoMkH (pa3mepom fo 10-15 cm) 3ameweHs! uep-
HbIM arperaToM MOHOMMHEPAJIbHOTO TYpPMAaJIHHa.
OKCIUIO3MBHas TMpUpPOAa MEepBUYHOH  Opekunu
MpearnosnaraeTcs HaMH MO HaXOQKaM Ha CeBepo-
3anagHoM (iaHre MECTOPOXKHEHHS MeHee H3Me-
HEHHBIX X Pa3HOCTeH, B KOTOPbIX cpeau 06JIOMKOB
paznuyatorcst pHonuThl, TyGduTh U TydoOpekiuy,
a LIEMEHT MpEACTaB/IeH ra30HACHILLIEHHOW PHOIMTO-
Bo# naBoi. Hepenko 0610MKkH 3aMelI€HHBIX MOPOA
npHOOpeTaloT OKpYTI/ble OYEPTaHH, a B KBapLIEBOM
LIEMEHTE MOPOABI Pa3BUTHI MPOXKHIKH H NMPOCEYKH
TypMaJIiHa, pex<e OTMEeYaloTCA MyCTOTHl H KaBEePHbI
BBILLE/IAYUBAHHS, BHINOJHEHHbIE KBapL-TypMalliH-
KacCHTEPHTOBBIM arperaToM. 3aBeplIaeTcs BYJKa-
HOTeHHBIN 3Tan GopMUpPOBaHHEM JIaKKOJIUTOOOpas-
HOW 9KCTPY3HH PHOJALIMTOB.

PuoxaunThl 3KCTPY3HBHOH ¢auuy najneoBy-
KaHa 3aHUMAIOT 3HAUHMTEJbHYIO TUTOLIAAb Ha 3anaj-
HOM Y4YacTKe€ MECTOPOXKAEHHSA, TAE NepPEeKpbIBalOT
Tejla paHHUX SKCIUIO3HBHBIX OpEKYHH H BBIMOJIHA-
I0T xepiio naneoBynkaHa. CrraGoM3MeHEHHbIE pHO-
JALUMTHl MpeacTaBasioT cobol cBeTIo-cephle, OT-
4YeTnMBO Nop¢upoBHAHbIE Mopoasl. B oTnnume or
PHOJIMTOB B HHX pE3KO BO3pacTaeT KOJIUYECTBO
BKparuieHHuKoB (10 30—40 %) xanuunara, KMcJIo-
ro IJlarHoKsiasa M, pexe, kBapua. Pa3smeps! Bkpan-
JIEHHBIX MHHEpAJIOB OOBIYHO HE MpEBBIAIOT 5—6
MM, HO BCTPEYAIOTCA PasHOCTH ¢ pa3zMepamu ao 10—
15 Mm. OcHoBHas Macca MOpoJ HMMeeT CTeKJIo-
BHIHBI OOMMK M MHKpOalIoTpHOMOpdHO3epHH-
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CTYI0, MHKDOJIMTO-NOHKMIOOIACTOBYIO H MHKpO-
MErMaTUTOBYIO CTPYKTYphI. BKparuieHHble MUHepa-
7Bl YacTO pacrojioKeHb! cyOnapasnenbHo, ofy-
CJIOB/HBAas (IIIOHANIBHYIO TEKCTYPY MOPO/bI.

PYAHO-MarMaTM‘IGCKMﬁ JTan

BHenpenue palikoobpasHoro tena cyOByKaHu-
YecKHMX JAlLMTOB 3HAMEHYET Hayajao BTOpPOro, cof-
CTBEHHO PYAHO-MarMaTH4ecKOro 3Tana B Pa3BUTHH
CTPYKTYpbl MecTopoxaeHHs. KopHesas 4acTb cy6-
BYJIKAHHYECKOH MHTPY3HH JaUMTOB MpeArnosaraer-
Cs1 BOCTOYHEE yyacTKa MECTOPOXIEHHS ¥ PUKCHpY-
eTcs no reoU3HUECKHM NaHHBIM B BH/IE OTpHLa-
TebHOH aHOMAalHH, OrPAaHHYEHHON BBITAHYTBHIMH B
CeBEpO-3ala/IHOM HANpaBJIEHHH OCSMH TOPH3OH-
TaJbHOTO TpafMeHTa cHibl TkecTH. [locnennue
HMHTEPIPETHPYIOTCA KaK KPYThleé KOHTAaKThl HEBC-
KPbITOH HHTPY3HH, KOHTPOJHMpYEMbl€ pa3pbiBamy
ceBepo-3amajHoro npoctupaHus. Haubonee pac-
LIMPEHHas H CJI0XHO MOCTPOEHHas 4acTh CYOBYI:
KaHHYeCKOM HMHTPY3HH NALMTOB TNpPHUYpOYeHa k
LEHTPATLHOR YacTH MecTopoxaeHus. Ha 3anamHow
ydacTke JaiikooOpa3Hoe Teso CyGBYJIKaHHUECKHX
JaLMUTOB pacCIUEeIIseTCs Ha Pl MENKHX Tesl H Me
HAeT MPOCTMpaHME Ha CeBepo-3anagHoe. Ocobek
HOCTH MOpP(OJIOTHH TeNa CBA3aHbl ¢ npeobianaHk
€M JIEBBIX CABUTOB B CHCTEME KPYTOMNaAAOLMX CO
TNpSXKEHHBIX PaspblBOB CeBepoO-3aMafHoro u cyb
LIHPOTHOTO MPOCTHPAHU.

CyOBy/1KaHHYeCKHe JAIHTBI — 3TO MAacCHB
Hbl€ MOPOJbI OTYETIHBO MOPGHPOBOH CTPYKTYPH
XapakTepHO#H HX OCOOEHHOCTBIO SABAETCS HaJHYHt
ABYX r'eHepalMii BKpPaIjIeHHOro ruiardoksasa. Pas
His oOpa3yet kpymnHsle (oT 1-3 go 5-10 cm) u o
HOuYHble (HEHOKPHCTAJUIbl aH/IE€3UH-OJIMTOKIIA33,
r1aBHasg Macca BKPalIEeHHHKOB MpejAcTaBlieHa !
AauuTax BbIAEIEHUAMH TabnML Mnaruokiasa BTO
poii reHepauHH, pa3Mepbl KOTOPbIX He MpeBbllak’
0,5-1 cm. Kpucrambl 3T0ii reHepalMy JBOAHHKO
BaHbl N0 aNbOMTOBOMY 3aKOHY, MMEIOT He30Hab
HOE CTPOEHHE W MO COCTaBy MAEHTHYHbI Mjarkok
nasy KpymnHeIX (eHOKpUCTasIoB, BuoTuT sBnseT
€IMHCTBEHHBIM TEMHOUBETHBIM MHHepaoM 3T
nopos. OH XapaKTepH3yeTcs pe3KHM IeoXpaHs
MOM OT CooMeHHo-xeToro (o Nm) mo kpacH
Gyporo (mo Ng) TOHOB, MAMOMOphHbIMK TEKCAr
HaJIbHBIMH OYEPTaHHUAMHM U JocTHraeT 2—4 MM a
6MI0AIOTCA  Takke LLTHPOMono6Hbie cKomIeH!
6uoTHTa pasMepom f10 2-3 cM. BxparuieHHBIC B
Jle/IeHHs TEMHO-Ceporo KBaplia, pa3smMepoM 10



pacrpe/iesieHbl N0 CPaBHEHHIO ¢ GHOTHTOM H moJte-
BbIMM LIMATaMH KpaiiHe HepaBHOMepHO. Martpuua
MOPOZbI CI0XKEHA TOHKO3E€PHHCTBIM KBapL-TIOJIEBO-
IMATOBBIM arperatoM, obylajaer TeMHO-Cepoil ¢
3e/IEHOBAThIM OTTEHKOM OKPacKOW H COCTaBiseT
okono 50% ob6bema noponsl. Kpome BkparuieHHH-
KOB JALMUTBI COAEpKaT TAKXKe OKPYTJIbIE aBTOIHTO-
Bbl€ BBIIENEHHU, pa3Mepbl KOTOPBIX AocTHraroT 10—
15 cm. ['paHHLBI aBTOJNMTOB, OTBEYAIOLIMX MO CO-
cTaBy aHAE3UTaM, He Bceraa yerkue. Ha rpanuue ¢
OCHOBHOH Maccoii Mopojibl B aBTOJUTaX OTMEYAIOT-
i peAKHE METAaKPHCTa/UIbl MJIarHOK/Ia3a M YBEsH-
yuBaeTcs coaepxaHue GuorHra. Ilocne craHosme-
HUS JaiKH CyOBYJIKaHMYECKHX AALMTOB OHU CaMH
¥ TOPOAbl BYJKAHO-TUTYTOHHUYECKOH TIOCTPONKH
MOABEPI/IMCh HHTEHCHBHOMY KBapU-TypMallMHO-
BOMY METacoMaTo3sy.

KBapu-TypMainHOBbIE MeETACOMATHTBI Ha-
CNENYIOT XapakTep TEeKCTYPHOTO DHCYHKa HCXOA-
HBIX TIOpOJ, T.e. 00NafaloT raBHBIM 00pa3’oM OT-
YeTIMBO [MCEBAOMOPGHOI CTPYKTYpo#. VYuacTku
HHTEHCHBHO MpeoGpa3oBaHHBIX MOPOA UMEIOT TPO-
NOMOPQHYIO CTPYKTYpY H, (PHKCHpYsS MyTH IH-
TeNbHOH UMPKY/MALMH [MOCTMarMaTHYECKUX PacTBO-
pOB, MOTYT paccMaTpHBaThCS B KayeCTBE CTPYK-
TYPHBIX 37IEMEHTOB PYIHOTO MOJS — KaHajIoB Ul
nocTMarMaTHYecKMX pacTBopoB. Kpome Tpono-
MOpP(HBIX METACOMAaTHTOB THIHYHBIMH 00pa3oBa-
HUSMH JaHHOTO MEpPHOAA ABJIAIOTCS TaKKe IKCILIO-
3UBHble OPEKYUM, LIEMEHTOM KOTOPBIX CITY>KMT MO-
HOMMHepanbHBI TypMaJMHOBBIH arperar. Kak u
TponoMopdHble METacOMaTUTh! YYacTKH Pa3BHTHS
TYPMAIMHOBBIX OpeKYHil MPHYPOUYEHbl IJIaBHBIM
00pa3oM K TenaM HMHTEHCHBHO MPeobpa3oBaHHBIX
Opekumii xepnoBOl QauMH M MPHKOHTAKTOBBIM
HaCTAM JalikK JauMTOB U QUKCHPYIOT TakWM obpa-
30M TeKTOHWYECKH aKTHBHbIE 30HBI MEpHOAa IUIO-
WaHOro MeTacOMaTU4ECKOTO NPeGpa3oBaHHs.

B uentpanbmoit wactH pymHoro mons ksapl-

TYPMAIHHOBLIE MeETACOMATHTBI MPOCHEKEHBl Ha'

Iybuny Gonee uem 400 M oT MOBEPXHOCTH PYyIHO-
T Tons. MHTeHCHBHOCTH MOCTMArMAaTHYECKHX H3-
MEHEHUH BMewarOIMX TOPOA Pe3KO 3aTyXaeT Ha
BOCTOYHOM (nlaHre M OTHOCHTEILHO MOCTENEHHO —
::pzzrxmom. Ha ITOM ¢nanre pyaHoro mons nog
2 PHOJIMTOBOM Mayku MOpPOABI MOACTHIAIO-
:iz::u BZ::&HOI‘GHHO-OcaHO‘IHOﬁ M TEpPHreHHOM
Ny uznan“ MHTEHCHBHOe MNpeobpa3oBaHHe.
MaKpoypOBonzll;mx NIOPOA Pacro3HAIOTCA JIHILb Ha
Ot et €. Mzyyenne mudoB nokasbiBaer, YTo
Pa3oBaHbl B OMMHHepaIbHbIE KBapll-

TYPMaJTHHOBBIE METaCOMATHThl, NMPHYEM BBbILIE [0
paspe3y 3aleraloT MeHee H3MEHEHHbIe PHOMHUTHI,
MM B 30HE KOHTaKTa MpeBpalleHHbIE B KBapLl-
CEpULIMTOBBIE MOpoAbl. BaskHas cTpykTypHas skpa-
HUpYIOLIas poJib 30HbI KOHTakTa 3¢ y3uBHON may-
KH W MOpPOJA MOACTHIAIOILETO KOMIUIEKCa Ha 3TOM
¢dnaHre pymHoro mons MOAYEPKHYTa pa3BUTHEM
3aech CBO€0Opa3HOro BKPAruIeHHOro OpyAE€HEHHUS .

DOpMHPOBAHHUIO OIOBOPYAHBIX TEJ MECTOPOXK-
neHus UypryHHba npealecTByeT BHEAPEHHE BHYT-
PHPYAHBIX CYOBYJIKaHHYECKHX JaeK PHOJIUTOB, YTO
OTJIMYAET ero OT APYrHX OJIOBOPYAHBIX MECTOPOXX-
JIeHUi ceBepo-BocToka SIKYTHH, Tae OpyAeHEHHe
HEMOCPEACTBEHHO CJIEAYeT Nocie CTaAuH JOpYyIHO-
ro Meracomarosa. AHalIM3 CTPYKTYPHO# MNO3HLHMH
cyOBY/JIKaHMYECKHX HHTPY3HH TMO3BOJAET HaM
MPENoOOXUTh BO300OHOBJIEHHE JIEBOCIBHIOBBIX
NOABWKEK B CHUCTEME COMNPSIKEHHBIX MOJITOKHBY-
LIMX HapylIeHUWH B BOCTOYHOM 4acTH pYAHOTO Mo-
ns1. XapakTepHo# 0coOeHHOCTbI0 Mopdosoruu na-
€K PHOJIUTOB, KaK H PaHHHX Jaek cyOByJIkaHH4e-
CKHMX AallMTOB, ABJAETCH NpeobiafaHHe MOLIHBIX U
BBIIEP)KAHHBIX O MPOCTHPAHHIO TNl B 30HE CYO-
LIMPOTHBIX HapyLICHHH B LIEHTPaJlbHON 4acTH Me-
CTOPOXKAECHUS M BBIKJIMHMBaHHE HMX Ha 3amajHoM
yuacTke. KopHeBas oOnacTh cyOBYyIKaHHYECKHX
JlaeK pPHOJIMTOB, KaK H PaHHHX JalUMTOB, MO reodu-
3M4eCKMM NaHHbIM pacrionaraercs BOCTOYHEE y4a-
CTKa MECTOPOXIEHHS.

Cy6BynKkaHHYecKHe PHOJHTBI XapaKTepu3y-
I0TCA CBETJIO-CEPOil OKpPackol, OTHOCHTENIBHO pel-
KHMH BbIIEJICHUAMH BKparuIeHHHKOB KaJWLUIATA,
nnardoknasza v keapua (no 10-20%) u MyckoBuTa
(1-2%). KannmnaT npexacrasiieH npocTbIMH ABOMH-
HUKaMH HEpeWeTYaToro MHKPOKIMHA pa3MepoMm
o6bIyHO 10 4—5 MM. Penkue BKparnyieHHUKH miard-
OKJa3a MMEKT aNbOMT-ONUrOKIa30BbIii  COCTAaB.
Beigenenus kBaplia XapaKTepHU3YIOTCS OKpPYTJIBIMH
OYEepTaHHAMHU C aXYPHOH pEreHepHpOBaHHOH OTO-
poukoit. OcHOBHasg Macca pHONMMTOB obsafaer
MHKPOrPaHHTOBOH, MUKpPOAIUIMTOBOM HMIH MHKPO-
NerMaTHTOBOM CTPYKTypaMH U 3aHUMaeT okoso 80—
90% obbema mnopoabl. [IpHKOHTaKTOBBlE 4YacTH
NaiKOBBIX TET XapaKTepU3yIoTcs (enb3UTOBBIM
06IHKOM.

Cneunduueckoit 0coGEHHOCTBIO MOpOJ 3TOH
dauuu ABIACTCS MPUCYTCTBHE B HUX OKPYIJIBIX BbI-
JEJIEHHH, CII0’)KEHHBIX KBapl-TyPMaJHHOBbIM arpe-
raToM. Pa3mepnl ux xonebssares ot 2-3 o 10-15 cm.
I'panHHLB! KBapL-TYpMaJIHHOBBIX HOZYJEH B OQHHX
ClTyyasx MOCTENMEHHbIE, @ B JPYTHX 4ETKHE H pe3-
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kue. Hepeako cepus KBapL-TypMajdHHOBBIX HOJY-
neit (ocobeHHO MeNKMX) Kak Obl HAHW3aHa Ha "cie-
nble" MpOXWIKH aHAJIOrH4Horo cocrasa. Habmro-
JeHUs TOA MHMKPOCKOINOM IOKa3bIBalOT HX OTYET-
JHBO aBTOMETACOMaTHYECKYIO TpHUpOAY, AaXKe B
ClyyasX MaKpOCKOMHYECKH YETKHWX TIPaHHL, TpH-
JalOIHX HOXYNAM KCEHOreHHbIH 06nuk. CBA3b HO-
Iynei ¢ cepusaMH "cienblx" KBapL-TypMajTHHOBBIX
MPOXXHIKOB W OOH/IHE B MPUKOHTAKTOBBIX YaCTAX
MHOTOYHCJIEHHBIX PEJIMKTOB BKPAIUIEHHBIX MHHe-
PaJIOB PHOJIMTOB NOKAa3bIBAIOT, YTO OHH MpeacTaB-
nAI0T coGOM  pe3ynbTaT aBTOMETaCOMAaTHYECKHX
npeoGpa3oBaHuii, BEI3BAHHBIX BO3AEHCTBHEM OCTa-
TOYHBIX, 000TraIEHHBIX OOPOM KHCIIBIX HH3KOTEM-
nepaTypHbIx pacTBopoB. [laiiku cyOByIKaHHYECKHX
PHOJIUTOB ¥ paHHHE KBapLl-TypMaJHHOBHIE METaco-
MaTHUTBl MepeceKaloTcs OJOBOPYAHBIMH TesllaMH
MECTOPOXKAEHHS.

Pyausble Tesia MecTopoxaeHus cOpMHPOBaHBI
B JIB€ KpYMHble CTaqHK pyAooOpa3oBaHHA: MPOIYK-
THBHYIO KaCCHTEPHT-KBapLEBYIO (C MPUMECHIO TYp-
MaJiMHa, BoiAb(paMHTa W MHHEPANOB BUCMYTa) H
cynshHaHyI0 (MHPPOTHH-XAJILKOIIMPUTOBYIO) C MpH-
MEChI0 MHUHEPAIOB MO3AHEro CyabpuaHo-cyabdo-
colbHO-kapOoHaTHOro mnaparedesuca. Ha Mecto-
pOXIEeHHH 3aKapTHpoBaHo Gosee 30 0nOBOPYAHBIX
TeJN, CKOHLEHTPUPOBAHHBIX B Tpex 000co0IeHHbIX
30Hax JuHelHOHW ¢opmbl, ABe M3 KoTopbix (LleH-
TpasibHas, CeBepHas) BBITAHYTHl B CYOILIMPOTHOM
HanpaByieHuH, a onHa (IOxHas) B ceBepo-3anagHOM
(puc.3.8).

Lenmpanvuas 30na, Ha NOMIO KOTOPO#H MPHXO-
OATCS OCHOBHBIE pa3BeNaHHbIe 3amachl MECTOPOX-
neHus YypIyHHba, COCTOMT M3 CEPHH PYIHbIX Tel,
QyroobpasHoif MoJIOCOH MepeceKaroliiX Y4acTOK
MECTOPOXIEHHs C BOCTOKA Ha 3amaj M [poCiexeH-
HBIX TOPHBIMK BHIPAGOTKaMH IO MPOCTHPaHHUIO Go-
nee yeM Ha 2000 M. Ha BocTouHOM ¢pnanre LieH-
TpaibHOX 30HBI MNpeobiagaeT  3amaj-ceBepo-
3anajiHoe MpOCTHpaHHe pyAHBIX Ten 280-285°, B
CpeHell 4acTH 30HBI — cybwmpoTHoe 270-280,
OCJIOXHEHHOE OTPE3KaMM I0ro-3anafHoro 255-260°
u ceBepo-3anagHoro 290-295° mpoctupanmii. Ha
3anagHoM ¢1aHre pyaHOH 30HBI NpeobianaoT Tena
JOro-3aMajHOr0 MpocTHpanua 245-255". Taxum
obpa3oM, HauGosee CIIOXKHOMOCTPOCHHOM YacThiO
LleHTpanbHO# 30HB! ABIAETCS €€ CPEXHHI OTPE3OK,
NPOTHKEHHOCTBIO OKoJo 600 M, BMewarouHii oco-
OEHHO BaXKHBIE B TMPOMBILUIEHHOM OTHOLUEHHH
pyaHble Tena. MOIIHOCTD 30HbI Ha LIEHTPAJIbHOM
y4acTKe OBOJIBHO BbIiep>KaHa U BapbHpYyeT B Mpe-
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nenax 50-80 m. KoHTakTel pymHBIX TeNl YeTKue,
cnaboussuamcThie. PynHble Tena nopoi oGpasytor
CIIOXKHBIE MEPETUIETEHHs M 3a4acTYIO B3aMMOCBSA3a-
Hbl KOPOTKMMH MepeMblYKaMHU-anodpu3amu.

PynnbiM tenom nuaepom (PTJI), B xoTopom co-
CpeOTO4YEHa OCHOBHAs 4acTh pa3BelaHHBIX 3ara-
COB LICHTPAILHOH 4aCTH MECTOPOXAEHHS, SABJISETCH
PT 1, mpocnexxeHHoe Gonee yem Ha 2000 M c Boc-
TOKa Ha 3amaj 4epe3 Bce pyAHoe noje. LleHTpans-
Has 4acTb PyIHOrO Teja MpeACcTaB/ieHa CII0XKHOMO-
CTPOEHHOH >KHJIBHO-TIPOXKH/IKOBOH 30HOH MOLUHO-
cThio 10 10—12 M ¢ BBICOKMMH COAEPIKAHHIMH OJI0-
Ba (1o 30-40%) B KBaplL-KACCUTEPUTOBBIX XXHJaX,
KOTOpble Ha BOCTOYHOM H 3amafHOM ¢iaHrax ro-
CTENEHHO CMEHSAIOTCA OTHOCHTENBHO MaJIOMOLIHBI-
Mu (0,5-2 M) JTHMOHMTH3HPOBAHHBIMH 30HaMu
ApoONEHHS W TPEIIHHOBATOCTH MOPOJ, KOHLEHTpa-
UMH OJIOBA B KOTOPBIX K MNEepH(MEPHIHHBIM YacTaM
cHmwkarotcs ot 1-2 no 0,2-0,3% u menee. Ha Bcem
cBoeM npotsbxeHur PTJI xapaktepusyercs OTHOCH-
TENLHO YCTOMYMBBIM mpocTHpaHueM (90-105) u
KpYTbIM (OT cyOBEPTHKaJIBHOTO Ha (raHrax 1o or-
HOCHTENIBHO  BBIMONOXKEHHOro (65-75) B ueh
TpanekHOH ero yactd) nageHueMm. B unenom PTII
HUMeET HEBBIAECP)KAHHYIO MOIIHOCTBb, pe3Ko Koeb-
JIoLIMecs COnepXKaHHsA OJI0Ba, CBA3aHHBIE C HalH-
4YHEM MHOTOYMCIIEHHBIX IE€PeXXHMOB H pPa3/lyBOB.
XapaxkrepHoit ocobenHocTbio PTJI aBnseTcs Hau-
yye ano¢us, IUPOKO NPOSABICHHBIX B LIEHTPaIbHOM
ero yactu. Haubonee 3Ha4HTENIbHONH MPOTSHKEHHO-
CTBIO cpeau HUX oTauyatores PT 2 (1100 m) n PT3
(1200 M), cybniapanienbHO BBITAHYThIE COOTBETCT-
BEHHO l0kHee H ceBepHee PTIIL.

PT 2 xapakrepu3yercs HeBbIACPXAHHON MOLL
HocThio (0,5-7,7 M), CHIBHO BapbUPYIOLIMMH CO-
nepxkaHHiaMu ososa (ot 0,03 — o 4,66%), Hanu4i
€M MHOIOYHCJICHHBIX anmodu3 HebonbLoH MpoTH
xeHHocTH. O6orameHHas yacte PT 2 ormeuaercd B
palioHe MMHEpaIN30BaHHOH 30HBI  ApoOGJeHHA,
BMELLAIOLIEH Ha OTAENbHBIX yYacTKaX ceTb KBapLt
BbIX MpPOXHJIKOB M KaCCHTEPHUT-KBapLEBbIE JKAJb!:
PT 3 noa octpsiM yriiom npumbikaet k PTJI B eH
TpaJbHOH €ro 4acTH, XapakTepusyeTcs Ha 3TOM
y4acTKe MaKCHMAIbHOH yGMHOH pacrpocTpat®
HUS ¥ TIPEICTABIEHO 30HOW KBapLEBOro MpOXHY
KOBAHMA C pPEIKAMH MaloMollHeIMH kB3Pl
KacCUTEPUTOBBIMH >kuiaaMu. Ha 3anagHoM (bﬂa*"'c
30HBI MPOXKMIKOBAHHA CMEHSAIOTCH MHHEpaTH’
BaHHOM 30HON ApoGNeHUs W TpelMHOBATOCTH no-
PO C OTHOCHTENIBHO HH3KHMH COJep)KaHHAMH oner
Ba (0,2-0,4%). Jna PT 3 xapakrepHo 10XHO€ naje



uue (78-83"), YaCThI pa3myBhI, K KOTOPHIM MPHYPO-
yeHbl XKWIbl C BBICOKMMH COIEP)KaHHSAMH OJIOBa U
MaJIOMOLIHBIE aNlOGM3BI.

Ha 3anagHoM y4actke LIeHTpansHO# 30HBI BbI-
gBNeHbl M MPOCIIEKEHBI PEAKOH CEThIO KaHaB 0J10-
popyaHble Tena Ne22, 23, 24 u BoabhpaMoBO-py-
Hoe Teno Nel8. OnoBopynHsle Tena storo ¢aaHra
30Hbl TIPENCTaBJEHBl JTMMOHHTH3HPOBAHHBIMH 30-
HaMH ApOOJIEHHS H TPELIMHOBATOCTH TOPOA M Xa-
paKTepPU3YIOTCS  OTHOCHTENBHO HHU3kMMH  (0,2—
0,3%) conepxkaHHaMH ooBa. OCOOEHHOCTBIO pya-
HBIX TeJ1 3TOro (iaHra sIBJISETCs MOBLIWEHHAs OJI0-
BoHocHOCTh (10 0,10-0,15%) BMewmaromux nopox
(pMOJaLMTOB U B MEHBILEH MeEpe PUOJIUTOB U Gpek-
yuit). Pa3Beaxol riyboKHX rOpH30HTOB 3aMagHOro
y4acTka Noj 3KkpaHoM 3¢ y3HBHOM Mayku PHOJH-
TOB B HIDKEJEXallel ByJIKaHOT€HHO-OCaI0YHOM
nayke W TEPPUTEHHOMW TOJIE OTMEYEHO Pa3BUTHE
BKPAIUIEHHOTO OpYACHEHHs 0JIoBa ¢ OOraTeiMH co-
nepxanuamu. Bonbdpamoso-pyaHoe teno (PT 18)
MpeACTaBIEHO 30HOM KBapUEBOTO MPOXHIKOBAHHUA
¢ MaIOMOIIHOM KBapU-BONAb(GPaMOBO# XHJIOH U 10
JaHHBIM OMPOOOBAaHHA XapaKTEpU3YETCA KpaiiHe
HepaBHOMEPHBIM  paclpeleleHHEM  TPEXOKHCH
sonsdpama (ot 0,01 mo 5,96%).

Cesepnaa 30Ha MpocTHpaeTcs B CyOIIMPOTHOM
HanpaBneHHH B 60—80 M ceBepHee pyaHBIX Ten
UentpanbHoit 30Hb1. PyaHble Tesa 3T0M 30HbI 06pa-
3YIOT ABE pa3oOLUEHHblE CEpHH, MpeacTaBlICHHbIE
IAMOHWTH3UPOBAaHHBIMH 30HAMH JpOOJIEHHA W
TPEIMHOBATOCTH. B ru1aHe 311 cepuu Ten xapakTe-
PU3YIOTCA KYJNMCHBIM PpaclOJOXXEHHEM OTHOCH-
TeIHO Apyr Apyra H pasfeneHsl MexXRY coboi
JAHKOH PHONMTOB CeBEpO-3aMaqHOrO MPOCTUPAHHSL.
Tena Boctounoro (PT 4, 5, 6) 1 sanagHoro dbaH-
ros CesepHoit 3omel (PT 10, 11, 19, 20, 21, 26 u
Ap.) BBIIEPXKAHBI 110 MPOCTHPAHUIO, HMEIOT KPYTOe
MajeHMe ¥ CBOWMH KOPHAMH, TO-BHAHMOMY, YXO-
BT B nopomel mogcTMnarowed Tommy. Pax Ten
B3AMMOCBA3aHBI  OTAENBHBIMH  TEPEMBIYKAMH-
anoduzamuy,

HOoxcnan 30ma HacJlelyeT CUCTEMY HapylLIeHui
CeBepo-3ananHoro NPOCTUPAHUA, NMOA OCTPBIM YT-
"O't‘ TPUMBIKalOIWMX K pyAHBIM TenaM LleHTpans-
:::Hi?:% H nplflvypoqeua K TOJIIO Pa3BUTHUSA IKCILIO-
—— Pexunii. Pynnbie tena (PT 12-17 u ap.)
5 ey JICHBI 30HAMHU IHE30BO-BKPAILIEHHBIX Py
o "poc:gp:aanuﬂoaux 6pekunsx, nepexoasaLuMH
Hbie 30}1511;1 }(l)lgo U MaficHUIO B J'lHl\iIOHHTPXi}HpOBaH-
Teng :;Toﬁ B(I:H JIEHUS M TPELUMHOBATOCTH. PynHble

bl MOpdoNorHYecKu MUIOXO BhIpaXKe-

HBI H M03TOMY HMX KOHTYPBI YCTaHOBJIEHBI 1O JaH-
HBIM OMpo6oBaHMA. MOIIHOCTE TeNn BapbUpPYeT B
npeaenax 0,5-6,0 M, conepxkaHue 0/10Ba B OT/JENb-
HBIX Y4acTKaX, CBA3aHHBIX C Pa3BHUTHEM KPYMHbBIX
THE3[, JOCTHUTaeT 3HAYMTENbHBIX BEJHYMH (10
22,72%), HO B LIeJIOM KpaiiHe HEBBLAEPKAHO U CO-
craBiseT B cpeaHeM okono 0,8%. Mo paHHbIM Oy-
peHHs, 6oraTble Ha MOBEPXHOCTH PYAHbIE Teja yxe
Ha HeOonbIMX ryOMHaX (MepBble AECATKH MET-
POB) CMEHSAIOTCA JTMMOHHTH3UPOBAHHBIMM 30HAMH
ApOOJIEHHst ¥ TPELIMHOBATOCTH MOPOJ M XapakTe-
pH3YIOTCS BEChbMa HH3KHM COJEPXKAHHEM OJIOBa
(menee 0,1-0,2%).

B uenom pynHsie Tena MecTOpOXAEHHS UMEIOT
C/IOXKHYI0 MOPQOJIOTHIO M XapaKTepH3yloTcs 3Ha-
YUTENbHBIMH aMIUTHTYIaMH KoJleDaHHH MOLIHOCTH
H cofiepxaHHs. Beicokne KOHLEHTpalMH o/oBa (2 u
Bonee %) OOBIYHO TIPHUYpPOUYEHBI K KBAPLUEBBIM JKH-
naM, 1H0O0 K OTYETJIMBO BBIPAXKEHHBIM JTMUMOHHTH-
3HPOBaHHBIM 30HaM JpobiaeHus HeGOMBUION MoL-
HocTH. bonee yMmepeHHble coaepskaHHUs OTMEYaroT-
S B 3K3OKOHTAKTaX KHJ, KOTOpble COMPOBOXKA-
10TCs OOBIYHO 30HaMH KBapLIEBOTO MPOXKHIKOBAHHS
WJIK TOHKOH BKPANJIEHHOCTBIO BO BMELIAIOLIMX MO-
poaax. PynHele Tena ¢ HH3KMMM COAEP)KAHUAMH
omosa (0,2-0,6%) oObiuHO MMerOT Gonee ycToiyu-
Bble MTapaMeTphl, B TO BpeMs kak GoraTble pynHble
Tela XapaKTepH3YIOTCS Pe3KHMH KoleGaHHAMH
MOILHOCTH H cojiep)kaHus. | paHHLBI OJaBASIOLIE-
ro OONBIIHHCTBA PYAHBIX TeN YCTAaHOBJEHBI MO
6opToBOMY conepxaHHIO B KpaeBbIX Mpobax, mo-
3TOMY B OT/JEJbHBIX CITy4asX 'PaHHLIbl KOHKPETHBIX
FE€O0JIOTHYECKHX TeJl, OTYETIIHBO BBIPA)XKEHHBIX MOp-
¢osnoruyeckl (kHibl, 30HbI APOOIEHHS), U TPaHU-
LBl PyOHBIX Te MO AaHHBIM OMpoOOBaHHA HE COB-
nafaioT. B oTaenpHbIX pyaHbIX Tenax Gonee WM
MeHee OTYETJMBO OTMeYaroTcs oboralleHHble yua-
cTku (pyaHble CTONOBI), MMEIOUIME BOCTOYHOE
cxnonenue (PT 1, 3, 4, 5). Tlpaktuyecku Bce pyn-
HblE TEJla MECTOPOXKIEHHS, CBA3aHHbIE C MHHepa-
JIM30BaHHBIMH 30HaMH ApPOGJIEHHS W TPELMHOBATO-
CTH, CIIOXKEHbl OKHCJICHHBIMH pyaaMH. 30Ha OKHC-
JIEHHs pacnpoCTpaHEHa Ha 3HAuYMTeNbHbIE TyOH-
Hol. Ilo maHHBIM OypeHus, HeokHciieHHble GO
cnabo OKHCIEHHbIE PyIbl MHUHEPATH30BAHHBIX 30H
ApobeHHs (XKHILHO-TIPOXXKHIIKOBBIE 30HBI KBapli-
CyAbQHAHOIO COCTaBa) OTMEYAIOTCA Ha ITyOMHe
okoj10 300 M oT noBepxHOCTH. B MuHepanu3oBaH-
HBIX 30Hax JpobneHHs cyabpuaHBIH MaTepHan
MOJIHOCTBIO 3aMELUAETCsS arperaToM JMMOHHTA, 00-
pasys IAMOHHTH3UPOBAHHbIE 30HbI APOGIIEHHS.
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®opMHpOBaHHE pPYNOBMEWIAIOLIMX CTPYKTYP
MPOMCXOOWIO B OGCTaHOBKE CYOMOATOTHOrO Cixka-
THA W npeobnanaHHs NOABHXKEK CABHIOBOIO Xapak-
Tepa B CHCTEME COMPKEHHBIX Pa3phIBOB CyOLIH-
POTHOTO M CeBepO-3aMaHOro MPOCTHPAHHUsA Ha BOC-
To4HOM ¢nanre pyaHoro mons. Ilpouecc pynoot-
JIO)KEHHUS XapaKTePH3YET YCIOBHs PelaKCaLUM TeK-
TOHHYECKUX HaNps KEHUH, NPy 3TOM npeobianaHue
NpaBOCABHIOBBIX MOABWKek B CyOLIMPOTHOI 30HE
00yC/IOBHIIO JIOKATU3ALIUIO 0OOrallleHHBIX Y4aCTKOB
B OTpe3Kax MpEeUMYILECTBEHHO CEBEpO-3aMafHoro
NPOCTHPaHHA PyAHBIX Ten. OTYeTNIMBO BOCTOYHOE
CKJIOHEHHE PYAHBIX CTOJIOOB OGBICHAETCS BOCTOU-
HbIM CKJIOHGHHEM 30H IIepECeYeHHs pa3pbiBOB
CYOIIHPOTHOTO TMpPOCTHPAHUA C CHCTEMOMH CeBepo-
3amaJiHbIX Pa3phIBOB.

Mopgocmpyxmypuwie ocobennocmu PTJI. Kak
YKa3blBaJIoCh BbILIE, MO MPOMBILUIEHHBIM MapaMeT-
pam nupepoM B mpenenax LleHTpanbHON 30HBI AB-
nsiercs PT-1 (PTJI). OtHocHTeNbHO BBICOKAs pas-
BeJaHHOCTh ry6okux ropusontro PTJI (no 400 m
OT MOBEPXHOCTH) MO3BOJIAET HaM Ha NpHMEpE aHa-
nu3a ero MopgosIorHyeckux 0cobeHHOCTEN H AeTa-
Jieil BHYTPEeHHEro CTPOEHHUs MOKa3aTh OTHOCHUTEND-
HYIO pOJib CTPYKTYPHBIX (DaKTOPOB JIOKAJIN3aLUH
opyneHeHus. OueHKa pPYJOKOHTPOJIMPYIOIHMX H
PYIONIOKATH3UPYIOLIKX (aKTOPOB MPOBEAEHA C HC-
NoJb30BaHHEM METORHKH, NpeUIOXKEHHOH
B.A KoponeBsimM 1 ap. (1979). Ona ocHoBaHa Ha
aHasi3e MOp(OIIOTHH PYAHBIX TEJ C TIOMOLIBIO MO~
CTpOEHHsl KapT H30JIOHT (M H30THIIC), KOTOpBIE CO-
OTBETCTBEHHO SBISAIOTCS BEPTUKAIBHOH H TOPH30H-
TaNbHOM MpOEKUHAMH TOBEPXHOCTEHW KOHTAKTOB
PYZAHBIX Te M COMOCTaBJIEHHUs MOCIEAHMX C KapTa-
MH pacripenesneHHs MPOMbIIIEHHBIX W APYTHX Ma-
paMeTpoB OpyACHEHHS.

Kapra uzorunc oTcTpoeHa A/ls aHaJM3a BapHa-
uun npoctupans PTJI Ha rny6GoKkux ropu3oHTax
npeacTaBnseT co6oH rOPM3OHTANIBHYIO MPOEKLHIO
JMHHM BHCAYEro KOHTAaKTa PyJHOro Tejaa Ha pas-
JIMYHBIX THICOMETpHYeCKHX YpoBHAX. Hamm wuc-
NOJIb30BaHbl Pa3BeNOYHbIE TOPH3OHTHI Yepe3 Kax-

Puc.3.9. KapTel pacipeseneHHs M30I0HT (a), pe3yNbTaTOB TEXHOJIOTMYECKOro KapTHpOBa-
uus (6) 1 MerponpoueHToB onoBa (B) B BepTukanbHo# npoekuuu PTJI: a — usonoHru
(paccTosiHMe OT BEpTHUKANBHOM TIOCKOCTH LIHpOTHOH koopauHats! 904300); 6 — pesyns-
TaThl TEXHONOIHYECKOTO KapTHpoBaHHs (6enble KPYXKM — TPyAHOOOOraTMMBIC PyABl €
MEJIKO3CPHUCTBIM KaCCHTEPUTOM, YEPHbIE — JIErko0GoraTHMBIE PyAbl C KPYMHO3EPHUCTHIM
KaCCHTEPUTOM); B — METPOMpOLIEHTHl 0510Ba (31ech W Ha puc.3.10-3.11 3awTpHxoBaHs!
oGnactu: 1- cpeaHee copepxaHue; 2 — CpeaHee + CTaHAapTHOE OTKAOHEHHE; 3 — CpeaHee +

2 CTaHIAPTHBIX OTKIOHEHHH)
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abie 60 M oT nmoBepXHOCTH (TOpH3OHTHI + 190 M,
+130 M ¥ T.A. 10 ypoBHA — 230 M). AHaIH3 KapThl
U30runc mokasan npocroe crpoenue PTJI Ha ray-
OOKHX FOPH30HTAaX BOCTOYHOTO M 3aMafgHoro ¢ax-
roB, rae npeo6iafaeT KpyToe (75-85") t1oxHoe na-
JIE€HHE M OTHOCHUTENBbHO BBIIEP)KAHHOE MPOCTHpa-
HHME, U CJIOXHYIO, FOQPHPOBAHHYIO NOBEPXHOCTbH
BHCAYEr0 KOHTaKTa B TNpefesiax CpeaHed 4acTH
PTJI. Dta noBepXxHOCTh NpeacTaBiseT coboi uepe-
J0BaHHE TpyOOUETHIPEXYTONBHBIX TpaHel cyOuiu-
potHoro (270-2757) u toro-3anaanoro (145-155°
NPOCTHPaHUs, pa3felieHHbIX pebpaMH roro-BocToY-
Horo (140-165") magenns. B cpenmeii yacTu Ha ro-
pusoHTax (+170 M, +110 M, +70 M 1 +10 M) pebpa
OC/IOXHEeHbl nepernbamu BocTouHoro (1o 100)
ckJIoHeHUs. OZHUM M3 BaXKHBIX B CTPYKTYPHOM OT-
HOLLIEHHH 3JIEMEHTOB MOBEPXHOCTH BHCAUErO KOH-
Takta PTJI sBnsercs pebpo, pasgensmouee cMmex-
Hble rpaHH B HHTepBane npoguaei 06 u 02. Boc-
TOYHee 3Toro pedpa pa3sBHTa IpaHb IOro-3arnagHoro
MpOCTHpaHHUs, a 3anagHee — CyOLIMPOTHas rpaHb,
OCJIOXKHEHHas B KOPHEBOW 4HacTH (HHXE rOpPH3OHTa
+50 M) HeGONbLWIOH YCTyrooOpa3HOH TpaHbIO KOro-
3amaauoro (155°) MPOCTHPAaHHS.

. Mop¢onoruueckue 0CO6EHHOCTH MOBEPXHOCTH
BUcsyero koHTakTa PTJI HarnsaHo oTpaxaroTed M
Ha kapTe u3osoHr (pHc.3.9,a). HanoMHuuM, uyTo H3o-
JIOHTH — 3TO JIHHHH PaBHOTO YAAJIEHHA KapTHpye-
MOl MOBEPXHOCTH OT BEPTHUKAJIBLHOM IJIOCKOCTH
(ucnonp3oBanach BEpTHKaJbHast IUIOCKOCTh LIH-
POTHOH KOOpAH-
Hatel  904300),
KOTOpblE M TIO-
3BOJIAIOT Mpen-
CTaBUTb penbed
TaK K€ Harjasai-
HO, KaKk M TpH
300paKeHHH B
M30THIICax, HO B
OTJIHYME OT Io-
CJIeOHUX  3TOT
pensed He naer




npsMOH XapaKTEPUCTHKK 3IIEMEHTOB 3alleraHus,
[03TOMY TS YTE€HUS MPOEKLMH B H30JI0Hrax Heob-
XOAMMO TIPHAEPXKHBAThCA OMNMpPEAETECHHBIX MPaBUI:
yeM TyIUE pacroJIOKEHHE H3O0JIOHT, TeM OGosnblue
yroa MeXAy TUIOCKOCTBIO NMPOCKUMHA H MPOeKTH-
pyeMOi TMOBEPXHOCTBIO; H3MEHEHHE yrila Hak/IoHa
W30JIOHT, TIPH OTHOCHTENIBHO MOCTOSHHOM paccTos-
HUHM MEXIY H30JIOHTaMH MO BEPTHKAaJH, yKa3blBaeT
Ha MPEeHMYLIECTBEHHOE M3MEHEHHE a3HMyTa Majie-
HUA MPOEKTHPYEMOH MOBEPXHOCTH; OJHOBPEMEH-
HOe M3MEHEHHeE yIJla HaKJIOHa M30JIOHT H paccTos-
HUS MEXIY HHMH MO BEPTHKAIM FOBOPHT O H3Me-
HEHHHM YTJI1a IAZIEHHA [IPOEKTHPYEMOH NMOBEPXHOCTH.

[1aBHBIMH 27IEMEHTaMHU MOBEPXHOCTH BUCAYETO
KOHTaKTa B cpexHeit ero yactu PTJI sBnstores co-
NpsUKEHHBIE T'DaHH, pa3feNeHHble pebpom oro-
BOCTOYHOTO CKJIOHEHWs B HHTepBasle NpodHiIeh
06-02 (puc.3.9,a). XapaxkrepHO#t 0COOEHHOCTBIO
3THX rpaHell ABNAETCA cloXHas Mopdosorus ¢ Ha-
JIMYMEM YYaCTKOB, OO/afarolMX pa3HYHBIMH Y-
NaMM najeHus: oT monorux (50-60") cryneHeit 10
kpyteix (70-807) ycTynos. BocTouHee raBHOrO
pebpa 3adMKCHPOBaHbl MEHEe 3HAYHTENbHbIE I10
MacwTaby KOpOTKME KpyTomajaroliue pedpa B
NPHMOBEPXHOCTHOM 4YacTH MOJIS B WHTEpBaJie Mpo-
duneit 06-010, a 3anagHee — Ha rIYOOKHX €ro ro-
PH30HTax B HHTepBae npoduier 1-3.

IIpy TeXHONMOrH4eCKOM HCMBITAHHH Py, OTO-
OpaHHBIX 1O PYAHBIM TepecevYeHHsM pa3BeJOYHbIX
CKBXKHMH B MpeAenax LeHTpanbHOH wuactu PTII,
6buto BeIZENEeHoO ABa TMMa pya: JerkooGoraTUMsie
PYAbl C KPYMHO3EPHHCTBIM KAaCCUTEPHUTOM H TPYA-
HOO0OraTUMBIE, OKMCIIEHHBIE PYABI C MEKO3EPHH-
CTBIM KacCHTEpUTOM. Pe3ynbTaThl 3TUX HCMBITAaHHH
Npeacrasinensl Ha puc.3.9,6. Kak BuaHo, nerkoo6o-
TaTHMble pyapl ¢ KPYMHOKPUCTAUNTHYECKMM KacCH-
TepUTOM (UepHBle KpY>KKH, pHc.3.9,6) npHypoyeHsl
B OCHOBHOM k BepxHUM uHTepBasiaM PTJI, a Ha ero
TYBOKHX ropu3oHTax pacrpedeneHue pyd 3TOTO
TMNa  KOHTpoNHpyeTcs TIJIaBHBIM peGpoM  toro-
BOCTOUHOrO magenus B mHTepBane npodwneir 06—
021 ITO CBMAETENBCTBYET O €r0 BaXKHON CTPYKTYp-
HOR ponu. TpynHooGoraTuMble pymsl ¢ METKO3EP-
:::;Bl: kaccmevpmom Mo JaHHBIM TEXHOJIOTHYe-
ot I(I:L’mn*ammvxa;zamepu:;y}o*r riaybokue ropu-

puepuiitoit yactu PTJI (6enble KpyxKH,

Puc. 3.9,6).
" Bup"dai::l-mme BbILIE 3aKOHOMEPHOCTH OTHETIIH-
“Pellenemﬂm Ha MYJILTHILIHKATHBHOH KapTe pac-
KOTopyio 3HaueHH meTporpoueHToB (puc.3.9,8),
OXHO paccMaTpHBaTh H B Ka4ecTBE KO-

JIMYECTBEHHOM MOJEH pYAHOro cTo0a B mpeaenax
cpenneit wactu PTJI. OcHoBHOM pyaHblit cTonG,
orpaHH4eHHsIH H30auHHKeH 5,0 M%, Tpaccupyercs
B OceBOH 4YacTu peOGpoM mneperuba NpOCTHpPaHHUs
MOBEPXHOCTH BHcAYero koHtakra PTJI, uto oxgHo-
3HaYHO BBIAENAET ITOT JIEMEHT, Kak U B MOJENH
pacrnpeneneH|ss TEXHOJIOTHYECKHX COPTOB pyl, B
paHT BaKHBIX PYAOKOHTPOJHPYIOIHX CTPYKTYP.
BecbMa HHGOpMaTHBHOI sABiseTcs U KOHHrypa-
LM KOHTypa, orpaHH4YWBalouero Gorareie pynpl.
PaclunpeHHas BepXHAA 4acTh pPyAHOro cronba or-
BeyaeT 0oOJIaCTH MHTEHCHBHOTO PYAOOTIOXKEHHS W
OrpaHHY€Ha Y4YaCTKOM, pacMOJ0XXEHHBIM MEXIy
npodmnamu 06 u 3, t.e. orpeskaMm PTJI roro-
3amagHoro (255-260°, npodumu 06-02) u cesepo-
samagHoro (290-295°, mpodunu 02-3) mpoctHpa-
HHif. OCHOBHas 4acTb pyAHOro crojba MmoA yrjiom
50-70" CKJIOHSAETCH K BOCTOKY M PE3KO CYKAIOUIHii-
cf KHU3Y KOHTYp 6oraThiX pyx XOCTHraeT OTMETKH
170 M B uHTepBane npogunei 06 u 04. Bocrounoe
KpbUIO KOHTypa pyaHoOro croifa HMeEET KpyToe
(80°), mouTH BEPTHKANBHOE MajicHHe, a 3anajHoe
OTHOCHTENbHO monoro (40—457) Bo3abIMacTca K
BEPXHHM TOpPH30HTaM. ACHMMETPHYHOE CTPOEHHE
KOHTYpa OCHOBHOTO PyAHOro CTon6a M mpeobiaja-
HHe JOMOJHHUTENBHBIX MaKCHMYMOB OpYyJA€HEHHA
3amajiHee 3TOro y4acTka OJHO3HA4YHO CBHETEJIbCT-
BYIOT O LIMPKYJIALMH pyA00Opa3ylolMX pacTBOPOB
B HalpaBJIEHHH C BOCTOKA Ha 3amaf.

Mopgenu aHQOreHHOMN
MWHEPaNoro-re0OXMMM4YecKon 30HanNbLHOCTH

CTaTHCTHYECKHE M TPOCTPAHCTBEHHO-CTAaTHC-
THYeCKHE MOJEIH MHHEPAIOro-reoXUMHYECKOH
30HAIBHOCTH, MO KOTOPBIMH MBI TOHHMAeM (alH-
aNbHO-CTAIMIHYIO 30HAIIBHOCTh PYAOOTIONKEHHS H
30HATBHOCTh JHAOTEHHBIX TEOXHMHYECKHX OpEOo-
JIOB, TO3BOJIAIOT KOJIHYECTBEHHO OUEHHTb YCTONYH-
BOCTb 3THX 30HAJIbHBIX OTHOIIEHHH H KOpPPEJALHIO
MX C 3/IeMEHTaMH CTPYKTYpbl pyaHoro nons. Hc-
XOOHBIMH JQHHBIMHU /IS KOJIMYECTBEHHbBIX MOJIeNeH
CIY)KWIH  pe3ylbTaThl  INPUGIHXEHHO-KONHYeC-
TBEHHOro (METOJ MpPOCHINKH) ONpeaeeHus coaep-
aHUH OJI0Ba M COITyTCTBYIOIUUX PYXHBIX KOMIIO-
HeHTOB B 172 mTy¢dHbIX npobax MeTacoMaTHTOB
pyaHoro nons U B Gosnee yueM 1000 npobax psagoBoro
onpo6OBaHUs TOPHBIX BHIPabOTOK Ha MOBEPXHOCTH
M TTy6OKHX rOpH30HTaX MECTOPOXJEHHs (HCIOJMb-
30BaJIMCh AyONUKaThl Mpo0 M3 pyaHbIX epecedye-
HHUH, coAepkaHHe OJI0Ba B KOTOPBIX OINpPEAEIEHO
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Meronom PPA). Huxe paccMarpuBaioTcst 4etsipe
Monaenu: "DHporeHHsle opeonsl”, "PynHele Tena —
MOBEPXHOCTh MecTopoxxaeHus", "PynHele Tena —
riybokue ropusoHThl Mectopoxaenus” u "PynHoe
Teno nuaep (PTIT)".

Mooene "Onoozennvie opeonwr” (tabn.3.1).
OLIeHKH JTHHEHHON 3aBUCHMOCTH COOepXKaHUM 3e-
MEHTOB-TIPHMECEl B METACOMATHTaX IOKAa3bIBalOT
KpaHHe pPBIXJIYIO CTPYKTYPY KOPPEJISUHOHHOH Mart-
puupl. 3HayuMble CBA3M (GUKCHPYIOTCA JMLIbL B
rpynnax W-In-As, Bi-Sb-Ag u As-Cu-Sb-Ag. Sn u
Ag He OOHapy)KMBAaIOT 3HAYMMON KOppENALHH C
COMYTCTBYIOLIMMH PYAHBIMH 3JIEMEHTaMHU. AHaIu3
CTPYKTYpbl KOppesisuHoHHbIX cBsized MI'K nozBo-
JS€T OTMETHTb COMNPSDKEHHOCTh KOHLEHTpauUMii
PYOHBIX KOMIIOHEHTOB B METaCOMAaTHTaX, BhIpa-
xeHHyto B cTpykType I T'K. Crpykrypa II I'K mo-
3BOJIAET BBIAEIHTH [ApareHeTUYECKYI0 accolua-
uio  As-Bi-Ag-Sb-Pb, koropas xapakrepusyercs
3HAYHMbIMH a0COMIOTHBIMH 3HA4YE€HMAMH (aKTOp-
HBIX Harpy30K H OTPaXaeT cOCTaB 3JIEMEHTOB, MpH-
CYIMX [UTA CyabQUAHOMN CTaHH. ’

Mooens "Pyonvie mena — nogepxnocms mecmo-
pooicoerua” (Tabn.3.2). JInd Sn u comyTcTByrOIMX
KOMITOHEHTOB XapaKTepHa IOJIOXKHTeNbHAas Koppens-
LM, MPUYEM BBICOKHME 3HAYEHHS JTMHEHHOM CBA3M
obHapyxuBatotcs B rpynmax W-Bi-As-Ag u
Cu-Zn-Pb. Yka3aHHble 0COOEHHOCTH KOpPpPEIALHOH-
HbIX cBs3ell mposBieHbl U B cTpykTypax I TKu 1II
'K, oTBeyalolx B COBOKYNMHOCTH 3a 44% nuc-
nepcuH coaepXaHuit ucxoxHoi BeIGOpkH. Comps-

Ta6nuua 3.1

Marpuua k03$pPHUHEHTOB NAPHOR KOPPE/ISUHM K 3HAYEHHNS
takTopHbix Harpy3ok I u Il riaBHbIX XOMNOHEHTOB
PYAHBIX 3/1EMEHTOB B BbIGOpKe KBAPL-TYPMAJIHHOBRIX Me-
TAcCOMATHTOB MecTopoxaAeHHs YypnyHHbs

Sn W | Bi | In |Sb|As|Cu|Pb|Ag 1|1

100 |[+14 | +02 | +04 |{-05]-02|+04|-01|+03|Sn|-38|+03

100 | -05 | +25 [+01|+18{+10}-01 [+11| W |-31{+06

100 | +01 [+17[+15|+11|+14|+16|Bi [-21|+24

100 |+01(+17{+14|-07 [+08] In |-12{+01

Tabnuna 3.2

Matpuua ko3¢ GHuHEeHTOB NapHOH KOPPEIALNM U 3HAYEHHUS
¢daxTopHbIX Harpy3ok I u II rmaBHbIX KOMNoHeHTOB
PYAHBIX 3J1EMEHTOB B BbIGopKe pyAHBIX Ten
Ha MOBEPXHOCTH MecTopoxaeHus YypnyHuba

L Sn | W | Bi | As [CulZn[Pb[Ag 1]
Lloo +05 | +18 | +08 |+27!+10{+15]-01! Sn |+38|-24
100 | +37 | +21 [+09{+11]+07]+24] W [+50[+39]
1 100 | +44 +19[+1314+04|+25| Bi |+64|+48

100 [+09|+11|+07{+24| As |+54|+49
100[+40{+40|+10| Cu |+63|-54
1100+30[+08] Zn [+56]-10
n=490 npoG6sI 1100{+20{ Pb |+52]-5]
Io0s> +/-09 100! Ag |+46(+29
¢ nocroBepHoCThIO 0,95 d%! 281 16]

JKEHHOCTh KOHLIEHTpALMi 0JI0Ba U COITYTCTBYIOLIMX
KOMITOHEHTOB B PYJAHBIX Te€JaX BbIpaXeHa B CTPyk-
Type I 'K nonoxxutenpHbIMH U 3HaYUMBIMH BENH-
4yuHaMH (aKTOpHBIX Harpy3ok. B OumnonspHoii
crpykrype II 'K oTpakeHBl 3/1eMEHTBI 30HAIBHO-
CTH PYIOOTJIOKEHHA: cMeHa 6oraTblX KaccuTepu-
TOM pyJ Ha (pjlaHrax MECTOPOXKAECHHS CYLIECTBEHHO
BOJIb)PaMHT-apCEHOTUPHT-BUCMYTOBBIMH, a Jasee
CynbGHIHBIMH.

Mooenv "Pyonvie mena — anybokue 20pu3onme
Mecmopook@euwz" (Ta6n.3.3). Bricokue 3HaueHHd
K03(G}HUIHUEHTOB NapHOH KOppensLMH B JaHHOMN
BhIOOpKe XapakTepHsl Ans rpynn Sn-W-Bi-In-Sb u
As-Cu-Zn-Pb. B cTpykType ¢akTopHbIX Harpy3ok Il
'K Sonee oT4eT/IHBO BBIOENAIOTCS TPH PYINIbI Ma-
pareHeTu4yeckux accouuauuid. C OqHOH CTOPOHBI,
oato rpynna Sn-W-Bi, koTopas XxapakTepH3yeTcs
BBICOKHMH OTPHUATENbHBIMH 3HaYeHHAMH (paxrop-
HBIX Harpy3ok, a ¢ apyroit — rpynna As-Cu-Zn ¢
BBICOKMMH MOJIOXXHTENbHBIMU 3HAYEHHAMH. TpeThbi
rpynna, oobeauHstomas In-Sb-Ag-Pb, umeer nus-

Ta6auua 33

MatpHua ko3¢ $pHUHEeHTOB NapHo# KoOppeasUUH H
3HaveHHns paxTopHbix Harpy3ok I u Il rmasHbIX
KOMIMOHEHTOB B BbIGopKe pyAHBIX Tea Ha rayGoxux
TOPH30HTaxX MecTopoxaeHusn YypnyHHba

100(+21{+16]|-03 [+09|Sb|-37[+37

100{+27|+04|+20| As|-30/+20

100{+01]+01|Cul-43|-01

100|+14|Pb[-19[+75

n=172 npo6sl
l‘o‘05> +/-15 100 Ag -10{+28
¢ nocrosepHoctsio 0,95 d%|31{ 13

[puMeyanue. 3aecs u B Tabn. 3.2 u 3.3 3HaueHUs koddpULH-
€HTOB MapHO} koppensuMu W (akTopHEIX Harpysok 1 u Il
rNaBHbIX KOMMOHEHT yBenuyeHsl B 100 pas; d — nons aucnep-
cuy, yuurbisaeMo#i I u II rnaBHBIMM KOMIIOHEHTaMH, %.
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Sn | W | Bi | In !SbjAs!CuiZn|Pb|Ag [
100 | +44 | +47 | +46 +18H01]-10[+09+07}+13| Sn {-32|-47)
100 | +41 [ +20 #21;-07]-05+14/+011+15{ W |-42|-47

100 | +53 [+39[+22-01}-07[+041+40| Bi |-66|-33]

L 100 (+37}+35[+09+21/+15+26] In |-70|-09)
100+321+07/+14}+31/+21! Sb |-48]-01]

1001+39/+281+ 12/+39] As [-53 4]

l100+38}+011+23] Cu [-31 6

100/+27+10] Zn [+23+6]

n=528 npo6 100]-01{ Pb |-19[+13
£oos>+- 08 100/ Ag|-57+12
¢ fnoctoBepHOCTHIO 0,95 g_j/g_llﬂ




Tabnuua 3.4

Marphua ko3¢ GHUHEHTOB NapHOi KOPPeIALMH U 3HAYeHHS
daxtopubix Harpy3ok I u I raaBHLIX KoMNOHeHTOB
pYAHBIX 3/1EMEHTOB B BbIGopke u3 36 nepecevenuii P.T. N1
na ray6oKHX ropH30HTax MecTopoxaenus YypnyHuba

sn| W |Bi|In|Sb|As|Cu|Zn|Pb|Ag 1[I

100|+82|+62|+38|+08 |-10[-12|-12|+04|+04| Sn |+90|-18

100 {+60 | +38 |+11|-09(-09]-20|-04|-01| W |-88|-26

100 | +48 | +32 |+20(-11]-02 [+36]+29| Bi |+78|+30

100 | +61 [+32(-02 |+20(+05|-06| In |+65|+40

100 [+04]-03 [+06]+37(+04| Sb |+33[+61

100(+04]|+29(+02|+15| As |[+03|+49

100]+36|-05[-01| Cu |-13|+11

100{+26|+06( Zn |-14|+58

n=203 npoGs! 100|+20| Pb [+12(+63
foos>+/- 14 100] Ag [+10[+39
¢ goctoBepHOCTHIO 0,95 d% 28 16

kve aOCOIOTHblE 3HaUeHUs (PaKTOPHBIX Harpy3oK,
npudeM In u Sb (ro 3HaKy) TArOTEOT K NPOXYK-
TMBHOM accolMallid 3JeMEeHTOB, a Pb u Ag — k
cynbQHIHOM.

Mooenv "Pyonoe meno nuoep (PTJ)" (1abn.3.4).
B naHHON MOZENH 30HANBHOCTH OTJIOXKEHHS pYy.-
HBIX 3JIEMEHTOB MPOAYKTHBHOM M cyabduaHOH ac-
counalMii BeIpakeHa 6onee otueTauso. ITo 3Haky n
abCOMOTHBIM 3HaueHUAM (aKTOPHBIX Harpysok [
K pynusie aneMeHTbI paHXXUPYIOTCS B CrieyroLei
nocnefosarensHoctH: Sn (+90) — W (+88) — Bi
(+78) — In (+65) — Sb (+33) — Pb (+12) — Ag (+10)
- As (+03) — Cu (-13) — Zn (-14). OryeTnueo cra-
MMiiHag 30HATBHOCTH OTpakeHa U B cTpykrype Il
TK (6unonsipHocTs accouMaiMu 37€MEHTOB Mpo-
RYKTMBHO#M M cynbGUAHOMN CTaaui).

ConocraBnss cTaTUCTHYECKME MOJENH, OTpa-
KalollMe XapakTep KOPPEIALHOHHBIX CBS3el pya-
HBIX 3]IEMEHTOB B Te/laX Ha MOBEPXHOCTH MECTOPO-
MICHUA W ero rIyGOKHX TFOPH3OHTaX, HETPYOHO
OTMETHTh yCTOHYMBBIA AHTAarOHU3M DJIEMEHTOB,
XapaKTepHplii A1 pya MPOAYKTHBHOM cTaguu (Sn-
W-In) u nospueit cynspunHoit (As-Cu-Zn). J[Boii-
CTBeHHOe monoxenue Bi, Sb, Ag u Pb, npu npeo6-
TANaHMH TI00XKHMTENBHOM KOPPENALMH 3THX dJle-
MEHTOB ¢ THMOMOPGhHBEIMH 37IEMEHTaMH CYTb(HI-
HOTO maparenesuca (ocobeHHO ¢ As), 06yciioBIeHO
TeNeCKOMMPOBAHHOCTHIO OTIONKEHHS B PYIHBIX Te-
8 TposykToB pasmMuHBIX cTagMil. YKasaHHbIE
38KOHOMEepHOCTH OTYET/IHBO NpOSABIAIOTCS Ha Mpo-
“TPaHCTBEHHO-CTATHCTHHECKMX MOAEAX pacrpe-
Renenpy THNIOMOP(HBIX PYIHBIX KOMIOHEHTOB H

TOpa B miiockoctu PTJI.

MpocTpaHCcTBEHHLIE Moaenu
MUHepanoro-reoXuMuM4yecKom 30HaNnbLHOCTHU

Ha puc.3.10 npencraBneHs! kapTel pacrpene-
JIeHHs 3Ha4eHUH colepkaHus ojioBa (Sn), MOLIHO-
ctu (N) pyaHoro Tena u comepxaHuit ¢ropa (F) B
npenenax cpeaned yactu PTJI. UcxopHbiMu paH-
HBIMH CITY)KHJIM pe3y/bTaTbl aHanu3a 203 npob u3
36 pynHBIX nepecedYeHHi, KOTOpble MPOXOOMIH H
TEXHONOTHYeCKUe ucnbitanus (puc.3.9,6). Ilpu o6-
paboTKe HCXOAHBIX HAHHBIX MCMOJb30BaH METO.
JIMHEITHOH HHTEPMONIALMH HCXOAHBIX NaHHBIX, MPH
9TOM 3alUTPHUXOBaHbl OOJACTH, HAYHHAsA C M3OJH-
HHH, OTBEYAIOLLEH cpeHEMY 3Ha4YEHHIO B BbIOOpDKE
m3 36 nepeceuennii PTJI. Bropas u3onuHus oTse-
4aeT 3Ha4EHHIO "cpeiHee + CTaHAapTHOE OTKJIOHE-
HUe", a TpeTbs — "cpenHee + 2 CTaHAApTHBIX OT-
KJIOHEHHS" M MOTYT MHTEPIPETHPOBATLCA KaK aHO-
MaJibHbIE TMOJIS.

AHanu3 KapT MOKa3blBa€T, YTO 00J1aCTh MOBBI-
LIEeHHBIX 3HAYEHHUH coaepxaHuii (Sn) U MOIIHOCTH
(N) pacumpeHa B BepxHed wactu PTJI, 3aHumas
unTepsas Mexay ITP 08 u 11, u pesko cyxaercs Ha
riTyOOKHX TOPU30HTAX, HOCTUras OTMETKH -230 M B
uHTepBane Mexxay ITP 04 u 06. ITpu 3ToM rnaBHble
MaKCHMYMbI M30MaXHT H H30BOJIb TATOTEIOT K y4a-
CTKy meperuda mpoCTHpaHHs MOBEPXHOCTH BHUCAUE-
ro koHtakta PTJI u UMelOT OTYETIHBO BOCTOYHOE
CKJIOHEHHE, cyOnapanie/ibHOe CKIOHEHHIO T1aBHO-
ro pebpa, OrpaHHYMBAIOLIEr0 CONpPsKEHHbIE TPaHH
PTJI. JononHUTeNbHBIE MAKCHMYMBI PacIoOXKEHb!
TUTICOMETPHYECKU
BBILIE  IJIABHBIX
WK pacmnoJjioxe-
Hbl 3anajHee, TH-
rotes K y4acTKam
BepxHel (u3oma-
XUTHI) WIH HHX-
Helt  (U30BOJIH)
TpaHHULIbI 1OJIOroi
CTYNEHH, OCJIOX-
HAIOWIEH  3anaj-
HyI0 4acTb cy0-
IIHPOTHOM IpaHH.

N\

Puc.3.10. Kapts
pacnpenieneHus  co-

ZepXaHuii onosa
(Sn), momuoctu (N)
u ¢ropa (F) B septa-
KanbHOR  npoekimu
PTN
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BecbMa  yOenuTesnbHBIM  1OKA3aTeNIbCTBOM
CTPYKTYPHOH pPOJM YKa3aHHBIX BbILIE 3J1EMEHTOB
MOp(OJIOrHH ABIAIOTCSA NAHHBIE, MOSYYEHHBIE TPH
WHTEpIpeTalMy XapaKTepa pacrpelesieHus coaep-
xaHuii ¢ropa (puc.3.10, F). MakcumanpHble 3Ha-
4eHHs COAepKaHWH (Topa MPHUXOAATCH Ha JIMHHUIO
conpskenus (BoiiMHMBanuA) PTJI ¢ nmopyaHoit
AaiKoH PHOMHT — MOpPHPOB, YTO CBUAETEIBCTBYET
0 HECOMHEHHO BaXXHOIM F€OXMMHYECKOH POJH KOM-
TUIEKCHBIX COeIMHEHHH (yTopa B CTaNMIO OpyACHEHH,

3aKOHOMEPHOCTH B  paclpefeNeHHH THIIO-
MOP(HBIX PYAHBIX KOMIIOHEHTOB MPOAYKTHBHON W
cynbbUAHOM CTaaMit OpylXeHEeHUs IMOKA3bIBAlOT OT-
YET/IMBO 30HANbHOE MX pacnpeneneHue (puc.3.11).
Ilons aHOMaNbHBIX KOHLIEHTPALUH 3J1IEMEHTOB IpPO-
NyKTUBHOH ctagun W u Bi npuypoveHs! k BepxHel
4acTH OJIOBOPYZHOro cTonba, MpPH 3TOM MaKCHMY-
MBI HX KOHUEHTpaUuui OTHETTHBO KOHTPOJIHPYIOTCS
rnaBHbiM pedpoM. OcoOeHHO MoKa3aTeNnbHO B 3TOM
OTHOLIEHUH pacnpefeneHde In, comepxkaHHs KOTO-
poro B JaHHOM cClly4yae OnpefessioTcs pacnpenene-
HHEM KaCCHTEpHTa, T.K COAep)KaHHs casiepHra,
CTaHHMHA M APYTHX MHHEPAJIOB-KOHLIEHTpaTopoB In
B pyldax MeCTOPO>KIECHHS KpaiiHe HEe3HaUHTE/bHBI.
IMons aHoManbHBIX KOHUeHTpauuii As, Cu, Ag, Pb
¥ Zn npyuypoUeHsl K NepudepuH 1 rinyboKUM ropu-
30HTaM OJIOBOpyAHOro cronba, mMoa4yepkuBas ue-
XOJIbHBIA THI 30HAJILHOCTH opyaeHeHus (puc.3.11).
Heckonsko o6ocobneHo pacnpenenenue Sb, uto
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MOXHO OOBACHHTH SBJIEHHEM TENECKONMHPOBaHKy
NPOAYKTOB Pa3JIMYHBIX CTaAHIH OpYAECHEHHS.
AHanu3 pasMmeleHHs GoraTelx pya B FOPH30n.
TanbHbIX ceyenusx PTJI (w1 u 2, Tpanwen 1, 2,
5, 10 u ap.) moO3BONMMI YCTaHOBHUTH Mpeobaganue
NpaBOCABHIOBBIX TMOJABHXKEK B CHCTEME DYMOKOH.
TPOJIHPYIOLHMX TPELIMH, a MPUOTKPbIBAHHE OTHOCK-
TEJIbHO TMOJIOTHX PYIOJOKATH3HPYIOLIHX TPaHeii
MOXXHO OOBACHHUTb B30OpPOCO-CABHMIOBBIM XapakTe.
POM TEKTOHHYECKHX MOABHXKEK B CTAIUIO PYIOOT-
noxeHus. B npenenax pyaHoro cronba npeoGna.
JAIOT XUIbl U MPOXKHIKH KaCCHTEPHT-KBapLEBOrg
cocTaBa, koropele Ha ¢nanrax PTJI u Ha ero riy-
60KHX FOPH30HTaX CMEHAIOTCH JIMMOHWTHU3HPOBaH-
HBIMH 30HaMH ApO6JIEHUs H NpoXHIKOBaHHA. [Tpy-
YPOUEHHOCTh JINMOHMTH3MPOBAHHBIX 30H M [po-
XKWIKOB K KpyTonajawoimuM ¢nanram PTII u yery-
naM pYAOKOHTPOJIMPYIOIHX I'paHeid CBHAETENbCT-
BYET O peJlaKCalliH TEKTOHHYECKHX HArpsOHKEHHH B
BHJIE MOJBHXEK cOPOCOBOro XapakTepa Mo CHCTeMe
PYAOBMELIAIOIUX CTPYKTYP, T.€. O MPUHLHUIHANBHO
MHOM XapakTepe TEeKTOHHYECKHX [MOIBMXXEK B
CyNbGHAHYIO, NOCIENPOAYKTHBHYIO CTaHIO pa3BH-
THS CTPYKTYpPbl MECTOPOXK/IEHHA.
3aKIOYHTENbHBIM 3TanoM B (OPMHPOBAHHH
PTJI sBunach NoOCTpyAHas TEKTOHHYECKas Jes-
TeJNBHOCTh, KOTOPas BbIpa3sHIach B MaJOAMILIMTYL:
HBIX MOJBIDKKAX BHCAYEro M Jiexayero O6J10Kko0B
PYAHOIO TeJla OTHOCHTEBbHO APYT ApYra. XapakTep
JBHXEHUH ObLT BO3BpaTHO-MOCTyMaTeabHbIM. [Ipo-

Puc3.11.  Kapr¥
pacnpencneH#s
copepxanuit Py
HBIX KOMIMOHEHTO?
B BepTHKaﬂbHoﬁ
npoekuuu PTJ1




JyKTOM TaKHX JBIDKEHHIA ABNISETCA TEKTOHMYECKas
CqMHKA, KOTOpas LEMEHTHpYeT o6OMKH  Kak
KpaplI-KACCHTEPUTOBOTO, Tak M TETHT-THMOHHTO-
goro cocTaBa. Ha Matepuasie M3y4eHHOTO pyaHOro
re/1a, PUYPOUEHHOTO K MPaBoMy B3GPOCO-CHBHTY,
[OATBEPHKAAETCA HIIES, BBIIBUHYTas M.B.I'30BcKHM,
o BO3HMKHOBEHMH KPYIHBIX Pa3pbIBHBIX Hapyuie-
uuii B pe3y/IbTaTe CIMAHUS MEJIKHX NEepBOHAUaIbHO
caMOCTOSTE/IBHBIX TOBEPXHOCTEH CKaNbIBaHUA U
nocaeayiolero o6beMHEHHS UX B ©HHYIO 30HY.
[IpeANoIaraeTcs, YTO MEpPBOHAYAIBHO B yCHOBUAX
cyGRONTOTHOTO CXKaTHA 06pa3oBaIuCh MPOTKEH-
Hple CYOLIMPOTHBIE TPELUMHBI CKAJIBIBAHHMSA, KOTO-
pble pacrioararoTes Ky TMCO006pa3sHO OTHOCHTENIBHO
gpyr Apyra u Bmemator PTJL. 3atem mpu casuro-
BbIX MOJABHIKKAX MPOHM30LLIO CMBIKAHHE ITHX Tpe-
wud. Haubonee HHTeHCHMBHOE pynooGpa3oBaHHe
NIPOMCXOJMT UMEHHO Ha y4acTKaX CMbIKaHHA Mep-
BOHauaIbHO Pa300IEeHHBIX KyIHCOoo6pa3Ho pacro-
JIOXEHHBIX Pa3phbIBOB: K 3THM, KaK MpaBUIIO, BECbMa
CNOXKHBIM B MOP(OIOrHYECKOM OTHOILIEHHH YaCTsM
pyRHBIX Te/l MpHypoueHo fo 80% muHelHBIX 3ana-
coB MeTaa. Tak KaKk Ha MECTOPOXIEHHH OCHOB-
Hble 3amachl 0JIOBa HAXOIATCSH B CPEAHEM YYacTKe
PTJI, MOXHO YTBEP)KAATh, YTO MPUBHOC U OCaX/e-
HHe OCHOBHOM MacChl OJIOBa NMPOHCXOAMIJIO HeMno-
CPEeACTBEHHO MOC/Ie PaspyLUEHHs MEPeMbIUeK Mex-
iy paHee 0Opa30BaBLIIMMHCH KyJaMCOOOpasHO pac-
MONIOKEHHBIMM CyOLIMPOTHBIMK pa3pbiBaMH. LleH-
TpoOeXHbI XapaKTep Pa3BUTHA PYAOBMELIAIOLIMX
CTPYKTYp OMNpeReNUA W SBJIICHHE MHHepaloruye-
CKO# (cTaguiHOR) 30HAJIBHOCTH OPYAE€HEHHS.

AenyTtarckoe

JlemytaTtckoe MecTOpoXKeHHE PpacrojoXKeHO B
3amajHoi 4actu oxkHoro kpeina IlonoycHeHckoro
CHHK/IMHOpMs, B TMpefeNaX TEKTOHMYECKOW 30HBI
nonorux aucnoxauuit (Muxees, SI6nokoB, 1963).
TexToHuueckas 30Ha, TPAaNMIIMOHHO BblaenseMas
Kak Jlemytarckad cucTeMa OpaXHMCHHKIIHHAJIEH,
CPaBHuUTENBHO y3KOM (H0 20 KM) MONOCOH NPOTATH-
BaeTCs BOO/B FOXKHOTO KpbUla CHHIJIMHOpHA Gonee
9€M Ha 250 kM, TpaccHpyeTcs MOILUHBIMH JaiKo-
BBIMU MosicaMH ¥ IPaHMUTOMAHBIMH HHTPY3HAMH, C
KOTOpLIMK M cBS3aHBI KpYTHBIE OJIOBOHOCHBIE PYya-
HO-pocceinubie y3nb1 sToro paitona. Ha roro-
SanagHoOM ¢aHre TeKTOHUYECKOM 30HBI — 3TO Y3IIbI
Tacanna-Mamont u Hpyx6a-TupexTax (yHHKalb-
Hble 1o 3anacam pocceimu Poccuu), B LeHTpaIbHOM
actu — JerrytaTckuii y3en, a Ha CEBEPO-BOCTOY-

HOM — xpynHble JlpsxTapaaxckui, OMYMKaHIMH-
ckuii 1 OAMHOKCKHiA PYAHO-POCCHINHEIE y3JIbl.

ITnowans JdemyTaTckoro pyAaHoro ysna, BKJIIO-
Yalolero KpoMe OJIOBOPYAHOIO MECTOPOXKAEHHS
30/10TO-PEIKOMETAIbHBIE TPei3eHbl Ha Iy6oKHX
ropusoHTax L{eHTpasbHOro yuacTKka pyAHOro Moss
H psj cepeOpo-CBHHLIOBBIX MPOSBJIEHHH Ha €ro re-
pudepuH, CroXKeHa TEPPUTEHHOW [MeCYaHO-CllaH-
LIEBO# TOJIIEH CpelHe-BEPXHEIOPCKOro BO3pacTa.
BepxHeropckas CyLecTBEHHO NMECUaHUKOBas TOJIILA
cnaGonedopMHpoBaHa B IOJNOryI0 OpPaxHCHHKIIH-
HAJIBHYIO CKJIJIKy, KOTOpas MO CEPHH HaJABHIOBBIX
HapyLIeHHH 3ajleraeT Ha HMHTEHCHBHO CMSATBIX B
CKaTble, HAKJIOHHBIE ¥ ONPOKHHYThIE CKIAJKH TJH-
HUCTBIX OTJIOXKEHHAX CPeIHeropcKkoro Bospacra. B
TMONIOro3aJIEraloEeM CEBEPHOM Kpbule OpaxHMCHHK-
JIMHAIBHON CKJIaIKH M PacroIONKEHO OJIOBOPYAHO®
MectopoxaeHue. IlecuaHo-CaHLEBblE OTIOXEHHS
NPOPHIBAIOTCS M METaMOP(H3UPYIOTCS CKPLITHIM Ha
rly6uHe KpyNHbIM [PaHUTOMIHBIM MacCHBOM. Ero
HaJIM4Me TOATBEPXKIEHO reoJIoro-reoQu3HIECKUMH
JaHHBIMM U CTPYKTYPHBIM GypeHneM. I'paHHTOM b
Ky[OJBHOH YacTH WHTPY3MH M BMEIIAOUIHE MOpOo-
bl ero Oawkaifluero 5K30KOHTAaKTa WHTEHCHBHO
rpeii3eHM3HpoBaHbl. B HaakynonbHOW 4acTH rpa-
HMTOMIHOTO MacCHBa pacnonoxeH LleHTpaibHblii
Y4acTOK OJIOBOPYAHOrO MECTOPOXIEHHS, KOTOPBIH
MHOIMMM WCCJIEOBaTENsIMH PacCMaTPUBAeTCd B
KauecTBe OMHLEHTpa OpyleHeHus JlemyTaTckoro
PYZAHOTO y3/1a ¥ IO OTHOLIEHHIO K KOTOPOMY BBbISIB-
NieHbl 3JIEMEHTHI 30HATLHOCTH opynaeHenus (Hekpa-
coB, 1960, 1963; Usanos, 1964; Jlup, 1968; Die-
poB H ap., 1971).

Beinensercs ueTblpe rOPH3OHTaIbHO-KOHLIEH-
TPUYECKHX 30HBI: 30Ha Pa3sBUTHA Cl1ab0OOIOBOHOC-
HBIX rpeiizeHoB (riny6okue ropusoHTel LleHTpass-
HOro y4acTKa); 30Ha OJIOBOHOCHBIX TeNl TypMaJlH-
cynbunHoro cocraBa (LleHTpasbHBIH Y4acTOK);
30Ha OJIOBOHOCHBIX TeN XJIOPHT-CYJIb(HAHOro CO-
ctaBa (3anagHblit 1 BoCTO4YHBIH y4yacTku), 30Ha
CepeOpOHOCHBIX TaJICHUT-CHANepUTOBLIX TeN Te-
pudepuitHbix MecTopoxaeHui (Bynarckoe, KO6u-
nedHoe, JBeHckoe). Mexay NepBbIMH TpeMs 30Ha-
MM HET YETKOro MpOCTPAaHCTBEHHOro pa3pbiBa H
OTMEYaeTcsi 4aCTUYHOE MEPEKPBITHE PYAHBIX Tel,
C/IOXKEHHBIX acCOLMALIMAMH MHHEPAIOB Pa3IHYHBIX
pyaHbIX ctaguit (nm gaxe stanos). Ilepudepuit-
Has 30Ha, O0BeAMHSAIOWAs HECKOIBKO pa3po3HeH-
HBIX MECTOPOXKIAEHHUH, OTAENEeHa OT OJIOBOPYAHOrO
nons Ge3pyaHsIM MHTepBajoM. JBeHckoe u FO6u-
nerHoe MECTOPOXKIECHHS PAacrOIOKEHBI
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Puc.3.12. Teonoruueckoe CTpoeHHE
LleHTpanbHOro y4acTka MECTOPOXAEHHA
Henytarckoe: 1-3 — BepxHss 1opa: 1 —
nepsas cBUTa (HIXHHMI okcdopn, ken-
noBeH ); 2 — BTOpas cBHUTA ( KUMEPUIK,
BepXxHuit okcdopn ); 3 — TpeThs cBHUTa
(HWKHEBOIDKCKHI ApyC ); 4 — KOHTYpHI
BBICTYNOB norpe6eHHoro lenmyrarckoro
TPaHUTOMAHOro MaccHpa (1o reousu-
4YECKUM NaHHBIM); 5 — naifku nammnpo-
¢upos, 11aba3oB, aHAE3UTOB (@) U pHo-
aut-nopupos  (6); 6 -  kBapu-
MYCKOBHTOBBIE IK30rpei3eHbl; 7 — 0110-
BOpYAHbIE Tena; 8 — IMHMM reoXxuMuye-
ckux npodunedt I u II; 9 — cTpykrypHble
ckBaxuHb! 134, 1001 1 1002

COOTBETCTBEHHO CEBEpHEE U BOC-
TOYHEE OJIOBOPYAHOrO Mojd, B
npeaenax TOH >ke Mojorosane-
rarouied BEPXHEIOPCKOM TOMIIH,
a Bynarckoe ro)xHee — B CI0XHO-

AHCJIOLIMPOBAHHBIX OTJOXXEHHUAX

A
i) (9% 2 [(™3]s [ <)« Bixd)s

1o 2 e fends

CPedHEIOPCKOro BO3pacTa.

HenytaTckuii  pynHblid y3en cdopMHpoBaH B
TPH KpPYMHBIX 3Tamna pyaooOpa3oBaHus, MpUyYeM
NPOAYKTHl TMOCJIEAOBATENbHBIX 3TaNoOB CYIUECTBEH-
HO pa3/IMyaloTCs MO OTHOLIEHHIO K MarMaTH4eCKHUM
06pa3oBaHHAM, XapaKTePU3YIOTCS pa3lIM4HON Mop-
tdonoruel pyaHbIX Tel, MHHEPAIbHBIM COCTAaBOM U
npodunem opyaeHenus. [lo MuHepaspHOMY cocTa-
BY pyAHble 0o0Opa3oBaHHMs 3THX 3TaloOB OTBEYAIOT
TpeM pyAHBIM GopMaLHAM: 30J0TO-PEAKOMETAIb-
HOW (rpeii3eHOBOR), ONOBOHOCHOW KaCCHTEpHT-
CHIMKaTHO-CYyIbQUAHON W cepeOpoHOCHOH raie-
HuT-chanepuroBoit. Kaxxnpiii U3 sTanos pynooGpa-
30BaHHsA pa3fesieH Ha psl MOC/lenoBaTeNbHbIX CTa-
v MuHepanuzanud. Haubonee spko craguitHOCTD
pyRoo6pazoBaHHs MposiBJieHa B nepHoi $HopMHpo-
BaHUA OJIOBOPYAHOTO MOJIf, MEHEE OTUETIHBO — B
30JI0TO-PEAKOMETAINbHBIX Ipeii3eHax paHHero 3Ta-
na U cepeOpo-MoJIUMETANINYECKHX MECTOpOXIe-
HHUSAX MO3AHErO.

dran hopmupoBaHusa
30N0TO-peAKOMeTanNbHbIX rPeU3eHoB

Pannuii stan pynooGpasoBaHus cBs3aH ¢ ¢op-
MHPOBaHHEM KBapLl-MyCKOBHTOBBIX HIO- M 9K30T-
peii3eHOB, BCKpBITBIX Ha INIyOOKHX TIOpH30HTax
LleHTpasibHOrO y4acTka M MPHYPOYEHHBIX K alu-
KaJbHBIM BBICTYNaM IPaHUTOMOHOTO MaccHpa. Pa-

102

Hee MpeNoNnaranoch, YTo 0JOBOHOCHBIE Ipei3eHs
NpeACTaBAsIOT COOOH THMHYHBIE MHOTOSAPYCHbIE
npuxpoBenbHblie dueobie 3anexu (Dnepos u 1p.,,
1971). HoBble naHHble, MOJMyYEeHHbIE NP U3yYEHUH
KepHa CTpPYyKTypHbix ckBaxuH 1001 u 1002,
BCKPBIBIIMX TI1yOOKME TOpPH30HTHI BOCTOYHOIO
(py4.Open) u 3anagHoro (py4.Coxon) cnaHros
LleHTpanpHOro y4acTka, rMOKa3aNM CIOXHbIA Xa
pakTep npouecca rpei3eHU3aUrdy. OTO MO3BOJNI0
MHaue TPaKTOBaTh Kak MOP(ONOruio, Tak 1 Gopma-
LIMOHHYIO PHHAIUIEXXHOCTH rpeiisenos (puc.3.12).

Paspes, BckpoiThiii ckB. 1001 mo riyOuHb
1087,7 M OT NMOBEPXHOCTH, MOXKHO pa3[eNUTh Ha
TPH OTHOCHTENILHO OJHOPOJHBIX WHTEpBasa: BepX-
HUit (60-238 M) mpexncTtaBneH KBapu-MyCKOBHTO-
BHIMM 3K30Tpei3eHaMH 1O MopojaM BMeLyatollel
TecyYaHoO-ClIaHLIeBOM ToMIM; cpeaHuii (238-531 M)
— MAacCHBHBIMH KBapL-MYCKOBHTOBBIMH 3H0rpei
3€HaMH M0 MEJKO3ePHHUCTBIM TIpaHHTaM SHIAOKOH
TaKTOBOH (auur rpeCGHEBHIHOrO BBICTYNa MaccH
Ba; HIDKHHUI (531-1088 M), HauGonee cnosxHbli M0
CBOEMY CTPOEHHIO — YepeIOBAHMEM 30H SHAOTPeH"
3€HOB, IPel3eHU3UPOBAHHBIX M CMA6OM3MEHEHHD!X
HEBAJMTOBBIX MPAHMTOB [IABHOW WHTPY3MBHOH $?
uMH MacckBa. Ha riryGokMx rOpu30HTax BCKPHITOM
paspesa (850-1088 m) BrepBble BbigeneHBl 30H
PaHHHX BBICOKOTJIMHO3EMMCThIX rpeiizeHOB KBapL



GHOTHT-aHIATY3MTOBOrO  COoCTaBa.  BuoTHTOBEIE
rpaHHTOHIEI l"J'laBH:)ﬁ u SHHOKOHTaKT?BOﬁ barmu
nepecedeHbl CEpUeil MTOMOIIHBIX NaHKOBBIX T,
CpeAn HHMX BBIIEEHBl KOMAarMaThl 6nvormoabrx
rpaHMTOB MACCHBa, MpEJICTaB/CHHbIC TaHKaMH arl-
[ UTOBMIHBIX TPAHHTOB M Jakikamu Goiee TMO3AHHX
rpaHHT-NOPGHPOB, MEPECEKalOUUX PAHHUE KBapLl-
GHOTHT-aHATY3HTOBBIE SHIOTPEH3EHBI, H 110 CBOUM
feTpo- ¥ EOXHMHYECKMM NapameTpaM Oiuskue K
[IOCTTPaHUTHBIM JafKaM PHOJIUTOB OJIOBOPYIHOTO
nons (Penoros, 1994).

KBapL-MyCKOBHTOBBIE 3K30rped3eHbl MaKpo-
CKOMHMYECKH C1ab0 OTIMYAIOTCA OT MCXOAHBIX MO-
poA ¥ A&XKeE B MPUKOHTAKTOBOM 30HE MacCHBa B HUX
OTUET/IMBO PACMO3HAIOTCA 0COOEHHOCTH CTPOeHHA
HaguHTpY3HBHOH Tonu. IlceBmomopdHbiii 061uK
K30TPeH3eHOB NO3BOJIAET OTMETUTh OTHOCHUTENILHO
OIHOPOJHOE CTPOEHHME Mojoro3aneraromei (15—
25°) ToNIM, CIOKEHHOH TOHKO3EPHUCTBIMH Necya-
HUKaMH C peaKMMH U mamoMoulHeiMu (ot 0,1-0,5
10 2-3 M) MIPOCTIOAMH ANEBPONIUTOR M APrHIUTUTOB.
B npuKOHTaKTOBOHM 4acTH CyOropH3OHTaNbHOE 3a-
neraHue rayek MepeciaavBaHUs Hapyllaercs, Mpo-
HCXOIMT UX MHUKPOropHUpOBaHHUE, TIPU ITOM CIIOU-
CTOCTb MOpOJ MHOTAa OBIBaET OPUEHTHPOBaHA MOJ
yrom 10-20° k ocu kepHa. BcrpeuaroTcss Takoke
YYaCTKH, HalOMMHAIOIIHE 110 TEKCTYPHOMY PHUCYH-
Ky THnMyHble OpekduH. DKk3orpeiseHbl obnagaroT
MacCHBHOM TEKCTYpOH, OKpallleHbl B cepble U CBET-
Jlo-Cepble TOHa M CIIOXKEHBI KBapli-MYCKOBHTOBBIM
arperaTroM  rpaHonenuao6;1acToBoif  CTPYKTYpHI.
Topons! MpoHM3aHBI TycTOH CeThiO KpyTOMamaro-
WX Makpo- M MHMKPOINPOXKHIKOB KBapLEBOTO,
KBapL-MyCKOBHT-TONA30BOr0, KBapli-apCEeHOMUPHUT-
BO/IbPaMUTOBOrO,  KBAPU-TYpMATHH-CYb(HIHO-
I0 ¥ cynbdumHo-kapGoHaTHOro cocrasos. [To mpo-
ClOSM  apru/IIMTOB YacTO Pa3BMTHI 30HBI MHTEH-
CHBHOW Cynb(uaM3allMH, NpPeACTABIEHHbIE TOHKO-
BKPaNNeHHEIMM MacCCHUBHBIMU [TMPPOTHHOBBIMH pYy-
fiamu. JluTonoruyeckuit KOHTPOJIb BBIPAXKEH TaKKe
B 00pa3oBaHMM 30H TYPMAIHHMTOB MO npocnosm
A1EBPONUTOB.

Cpennuit uureppan pa3pe3a NpeacTaBleH Mac-
CHBHBIMK KBapl1i-MyCKOBHTOBBIMH 3HAOrpeif3eHaMH
10 ME/IKO3epHHCTBIM IPaHMTAM SHIOKOHTAKTOBO
Paumn maccuga, JluHus KOHTaKTa rpeGHEBHAHOrO
BbICTyna Maccupa Ha BepxHeM oTpeske (50—60 M)
3T0T0  uHTepBaAa OpPHMEHTHPOBAaHA MOYTH BEPTHU-
KaibHo y SHAOrpeH3eHbl MNepenogHeHbl MEIKUMH
KCeHomuTamy y KPYNHbIMH GJIOKaMM BMeLIAOLIHX

NopoA, NMPHYEM KpyTO€ MaJeHHe IMIOCKOCTH KOH-
TaKTa COXPAHsAETCA MO KpakHeH Mepe elle Ha mpo-
THOKEHUH 200 M, 0 YeM CBHICTENbCTBYIOT GJIOKH
3K30rpei3eHOB MOIIHOCTBIO OT 1-2 no 6-7 M, 3a-
KapTHpOBaHHblE Ha 3TOM HHTepBajle. Kaapu-
MYCKOBUTOBBIE 3HJOrpeii3eHbl MpeICTaBJIEHbl pa3-
HOBHJIHOCTAMH 1ceBIOMOpPGHOro ¥ TponomMopgHo-
ro crpykrypHoro obnuka. IlceBnoMopdHble 3HI0-
rpeH3eHsl B TOH MJIM MHOM Mepe COXpaHSIOT Tek-
CTypPHO-CTPYKTYpHble 0COOEHHOCTH MCXOAHBIX rpa-
HHUTOB. B HHMX, KpoMe BKpamieHHOro Kpapua, OT-
YET/IMBO Pa3NMYaloTC peakHe TabaHLl METaKpH-
CTA/IOB KaJIMILIATA, NCEBAOMOPGHO 3aMeILEHHbIE
KBapL-MyCKOBHTOBBIM arperatoM. Pasmepn! kBapua
OCHOBHOM MacChl HCXOIHBIX MPaHUTOB COXPAHSIIOT-
cs Ha mpexxHeM yposHe (0,01-0,1MmM), a nonesouu-
NaToBasg 4YacTh 3aMEILAeTCd TOHKOUeLlyHYaThiM
MYCKOBHTOM, KOTOpBI#f 00pa3yeT ¢ nmpUMechio Kap-
OoHara nceBgoMop03bl MO BKpamjieHHHUKaM MUia-
ruoksiasa. PenukTbl OHOTHTa MOYTH He pacno3Ha-
IOTCS MAKPOCKOITHYECKH, 3aMeLIasich OTHOCHTENbHO
KPYNHBIMU JIEHCTAaMH MYCKOBHTa. OHAOrpeH3eHbl
ncesaoMopdHoro obnuka ciararoT Gnoku, pasje-
NAFOLHE 30HBI HHTCHCHBHOTO MPOXXHIKOBAHHS, T.€.
ABJIAIOTCA (POHTANBHONH CTPYKTYpHOH (aiueit UH-
TEHCUBHO OKBapLIOBaHHBIX TPONOMOP(HBIX pa3HoO-
cTed. B nocneaHux MakpoCKONHYECKH pa3finyaloT-
Cs JMUb BKpaIyIeHHHKH kBapua. [Topoasl npoHu3a-
HBl TYCTOH CEeTBIO KpPYTOMAaJAoIUMX MPOXHIKOB,
HMHTEHCMBHO OKBapLOBaHbl C yBelIHYeHHEM pa3Me-
pa 3€pEH OCHOBHOM MacChl HCXOAHBIX IPAHUTOB (0
0,5-1,0 MM) 1 pocTOoM pagHaIbHO-TYYHCTBIX arpe-
ratos MyckosuTa. Kpome kBapua u MyckoBHTa OT-
MEYarOTCs THE3/1a U TOHKHE NMPOCEYKH TypMaJlMHa,
kapboHata, ¢mroopuTa, Tonaza u cynbpunos. Ilo-
pons! 061a4al0T THIMYHOM IPaHONEeNUI00IaCTOBOM
CTPYKTYpOH.

KBapu-6HoTHT-aHAaTy3UTOBBIE  3HAOTPEH3EHDI
IIHPOKO Pa3BHTHI JMLIb HAa rIyOOKHUX rOpHU3OHTax
BCKPBITOr'O pa3pe3a. OTO TEMHO-CEpbIE, MACCHBHOTO
obnuKka nopojs! NceBROMOpGHOro, HO walile Tpo-
nomopdHoro obaMKa C MATHUCTBIM WM MOJIOCYa-
TBIM TEKCTYPHBIM PHCYHKOM. [Ipouecc rpeiizeHu-
3allMM XapaKTepU3yeTCs MHTEHCHBHBIM OKBaplieBa-
HueM, o6pa3oBaHHEM NMOCTMarMaTH4eckoro GHOTH-
Ta, YeIIyHKM KOTOPOrO OpPHEHTUPOBaHBI BAONB H
NonepeK CnaiHOCTH IUIaCTHMHOK MepBHYHOro OuHo-
THTa FPaHUTOB, 00yClIaBIMBass OPUIMHAIBLHBIA pe-
LIEeTYaThIi PUCYHOK HOBOOOPa30BaHHbBIX arperaTos.
AHJaTy3uT 3aMellaeT MoneBble WNaThl U 00pa3yeT
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TabnuTyYaThie, CKENIETHOr0 OOJIMKa KPUCTAILIBI, TTe-
PETIOSTHEHHBIE BIUTHOYEHUAMH BTOPHUYHOTO OHOTHTA.
B kayecTBe aKLECCOPHBIX MHHEpAIOB OTMEYalOTCS
TYPMalHH, albMaHIWH M WNHHeNb. Bo ¢pouTtans-
HBIX 30HaX KBapL-OHOTHT-aHAATY3MTOBBIX 3HIOT-
PEH3EHOB Pa3BHTHI MaJIOMOIUHBIE KBapL-TIOJIEBO-
IUNATOBblE MErMaTOMAHBIC JKHJIbI H THE3/a C INpH-
MECBIO aHJaly3HTa, MyCKOBHTa, OuoTHTa U ¢moo-
puta. 30Hbl Pa3BUTHA BBICOKOTTTHHO3EMHCTHIX 3H-
JOTpEH3eHOB TaKkXkKe KOHTPOIHMPYIOTCA TYCTOM Ce-
TBIO KpYTOMAaJaroIHX MOHOMHHEPAJIbHBIX MpPO-
XHJIKOB CEPOro KBaplLia MOILHOCTBIO 0 3-5 cM, ¢
PEAKMMH THE3/JaMH TYpMaJIHHA M [TUPHTA.
@QopMHpOBaHHE OPYAEHEHHUS PaHHEro Io-
CTMarMaTHYecKoro 3Tama pasfefieHo Ha TpH CTa-
JMH: rpeii3eHOBY10, KBapL-TypMaHH-CYIbPUAHYIO
M CHUJICPHT-TTUPHUTOBYIO. 30HAIBHOCTh 00Opa3oBaHuit
CTaJHH IpeH3eHU3aLMM MposBJieHa B CMEHe BBICO-
KOTJIMHO3EMHCTBIX ~ KBapL-OMOTHT-aHAATTy3UTOBBIX
rpeii3eHOB Ha BEPXHUX FOPU30OHTaX pa3pe3a KBapll-
MYCKOBHTOBBIMH. ITocnenoBaTeIbHOCTE OTIOXKEHHS
MHHEpaJIbHBIX MapareHe3UCOB CTa[MN rpeH3eHH3a-
LUMH THMMYHA JUIS 30J10TO-PEAKOMETAUILHBIX Me-
CTOPOXK/ICHWH M BBIpaXKEHa B IOCJI€OBATENbHOH
CMEHE paHHEro KBapli-MyCKOBHTOBOIO MapareHe3H-
ca MpOXWIKOBBIMH KBapL-BOJIb()PaMHUT-apCEHOMNHU-
PUTOBBIM U 30JI0TO-BUCMYTOBBIM. PaHHMI napare-
HE3HC OMpeJesnseT COCTaB 3HJO0- H JK30TPeH3eHOB,
o6pa3yomHxcs BAOJb 30H HHTEHCUBHOTO Pa3BUTHA
METaCOMaTHYECKHX KBapUEBbIX (HH)XHHE TOPH30H-
ThI) ¥ KBapll-MyCKOBHT-TONA30BbIX (BEpXHHE ropH-
30HTHI) MPOXKHJIKOB, MOJNB3YIOIIUXCA Npeobiaaaro-
muM pa3BuTHeM. KBapu-BonbdpaMuT-apceHOnupH-
TOBBI MapareHe3Uc J3TOH CTaaAMH MNPHYPOYEH
OOBIYHO K TBUIOBBIM, HHTEHCHBHO OKBapLIOBaHHBIM
30HaM Tpel3eHOB, craras CaMOCTOSATENIbHbIE MpPo-
XWIKH WIH METacoMAaTH4eCKH pa3BHBasChb B paH-
HHX KBapLEBBIX M KBapLl-MyCKOBHT-TOMAa30BbIX.
30710TO-BUCMYTOBBIH MapareHe3uc 3aBepllaeT OT-
noxxeHHe oOpa3oBaHUH rpeH3eHOBOM CTaauH, Kpo-
Me camMopoaHBIX Au (mpo6HocTs 652-731 %y0) 1 Bi,
B COCTaBe MO3JHEro napareHe3nca OTMeYeHa MpH-
Mmecs Ag — Bi TequiypunoB, BUCMYTUTa, HHOKY/IHTA
M TaJieHUTa. DJIeMEeHThl (palManbHONW 30HAJILHOCTH
PYHOOTNOXKEHUs BbIpaKeHbl B 3aKOHOMEPHOM YBe-
nuueHun ¢GepbepUTOBOro MHHaNIA BONb(paMHTa H
CEPHUCTOCTH apCEHONUPHUTA MO MEPE MOCTENEHHO-
ro najeHus TemmepaTypbl M HM3MEHEHHS COCTaBa
rpeH3eHHU3HpYIOIMX PacTBOPOB BBEPX IO pa3pesy
ckB.1001 (Bopucenko u mp.,1997; Xoamoropos u
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ap., 2000 r.). O6wmi WMHTEpBal TeMIEPaTypbl
dopMHpoBaHHus 06pa3oBaHHil rPeH3eHOBOM CTaAUM
cocrasnser 455-200°C.

KBapu-rypmanuu-cynbduanas accouManus
NposiB/ieHa B BHE KPYTOMAJalOLIMX MMPOKHIKOB B
CKOJIOBBIX TPELIHHAX, NPHYPOYEHHBIX K LIEHTPaib-
HbIM YaCTAM MHTEHCHBHO OKBAapLOBAHHBIX 30H
rperseHu3aund. PaHHHMEE  KBapuU-TYpMaJlHHOBbIH
N1apareHe3uC 3TOH CTaAMH COAEPXKUT NMpPUMeECh Kac-
CHUTEpHTA H (IIOOpHTA, a CyNbOUIHBIA NpecTas-
JIEH I71aBHBIM 06pa3oM MUPPOTHHOM C TPOCEUYKaMH
M THe3[laMH cdasepHTa, XalbKONUPUTa, CTaHHHHa,
BMCMYTHHa U rajleHHTa. MHHepaJibHas accoLHalus
3TOH CTaauH chOpPMHPOBaHA B UHTEpBasle TeMIlepa-
Typ 425-180°C u B oTaMuMe OT paHHeH 30510To-
PEAKOMETATIbHOW HOCHT F€OXHMMHUYECKH SBHO 0J10-
BSIHHBIH npo¢dub.

3aBepuiaercd pynoobpa3oBaHHE PpaHHETO [10-
CTMAarMaTH4eCKOro 3Tana OTI0XKEHHEM MPOXKHIIKOB
MHMPUT-CHAEPUTOBOIO COCTaBa, KOTOPbIE TaKxKe
NpHYpOUYEHbl K 30HaM paHHEro OKBapLEBaHUA, CO-
MPOBOX/AaeTCsl HHTEHCHBHOH IUCYNbuau3aluei
NHPPOTHHA C OOpa30BaHHUEM KOIOMOPQHBIX MH-
PHT-MapKa3UTOBbIX arperaToB C NMpPHUMECHIO MO3[-
HMX reHepauui cynbdunos. TemnepaTtypsr o6paso-
BaHHs MHHEPAIOB JaHHOM acCOLMALIMH COCTABIISIOT
275-165°C.

ITouHTEpBaNBHBIA MOACYET MAaKPOMPOXKHIIKOB
(6onee 0,5 cM) nmokaszan 3aKOHOMEPHOE YBENHYEHHE
MX KOJIMYECTBA BBEPX IO pa3pe3y, JOCTHras mak-
CMMyMa B 30HE 3HJO- W 3K30rpeii3eHOB KBapll-
MYCKOBHTOBOrO COCTaBa, NpH pe3koM npeobnana-
HuH (80 %) cyOBepTHKAIBHBIX (0-20"  ocu kepHa)
npoxxuikoB. KpyTo# rpeOHeBuaHBIN XxapakTep Bbl-
CTyma TpaHHUTOMAHOIO  MacCHBa,  BCKPBITOIO
ckB.1001, npemonpenenun pa3sBuTHe 3aech cyoBep-
THKQIBHBIX TPELMHHBIX WTOKBEPKOBbIX 30H Ipeil:
3eHH3anud. KonuyecTBeHHbIH aHanW3 MHTEHCHBHO-
CTH MPOXKHJIKOBaHHS MO3BOJISET BbIAETHTH TPH HH-
TepBala CIyIIEHUA DYAHBIX Tel M IPOXKHIKOBOH
MUHepanu3aluu. [lepBelii M3 HUX COOTBETCTBYET
MHTEpBaly Pa3sBMTHs 3K30- M aHporpeitsenos (60-
450 M), BTOpOH M TpeTHit HHTEpBaIB! (COOTBETCT
BEHHO 650-750 u 850-900 M) oTBeyaroT OTpe3KaM:
Tle TaloKe pasBMThl sEpHbIE 30HBI ped3eHOB
KBapL-MYCKOBHTOBOIO HJIM KBapl-GHOTHT-aHAQM"
3MTOBOTO COCTaBa. DTH OTPe3KH M MpefcTaBisiol
co60it 30HBI LITOKBEPKOBOTO OpYJAeHeHHs paHHer’
sTama. Y4MTBIBas KpyToe najeHue MITOKBEPKY
BBIX 30H (6—15 Kk ocu KepHa), HCTMHHas ux MUV



Ta6nuua 3.5

OleHKH napameTpoB pacnpeaeeHHA PeAKHX H
PYAHBIX KOMNIOHEHTOB B BbIGopKax
reoxumuieckux npob mo cks.1001

Bri6opka I (35) | Bribopka Il (54) {Bri6opka III (112)
x | S x | S x | S
w 716,0 12954  774,0 1556,8 185,3  350,0
As 3307,7 3779,4 3356,3 40473 693,8 1709,9
Co 16,8 25,9 24,2 22,1 12,2 20,4
Bi 590,6 25143 6059 24074 430,9 24288
Au* 18,5 24,8 51,9 64,1 59,9 3988
B 1311,9 2730 818,7 270,8 57,9 26,8
Sn 1103,6 31323  460,7 18927 40,5 32,8
Cu  522,8 11443 574,1 3822 250,7 946,4
Zn 1144 1199 79,0 70,1 306,6 886,2
Pb 24,0 51,5 24,8 45,7 22,9 93,9
Ag* 10,4 13,5 15,7 13,6 7,3 16,0

[pumesanne. B ckobkax — YHCIO aHAIM30B. X — CPefHEE CO-
HepxaHye, S — CTaHOApTHOE OTKNOHEHHE Au* (I/T), Ag* (Mr/T).

HOCTb OLIEHHMBAETCs COOTBETCTBEHHO B 50-60 M
n5-15 m.

CraguitHOCTh paHHEro 3Tana MHHepanoobpaso-
BaHWs W 3JIEMEHTHl 30HAIBHOCTH PYAOOT/IOKEHHS
OTYET/IUBO MPOSABJSIOTCS B CTaTUCTHYECKHX MO-
IeNsX OSHAOF€HHbIX TEOXHMHYECKUX OpEOJIOB.
CBonHass COBOKYIHOCTh T€OXUMMYECKHX Mpob,
OTOOpaHHBIX METOAOM IyHKTHPHOH 60opo3abl 1o
kepHy ckB.1001, pa3zgeneHa Ha Tpu BbIGOpKH: I —
KBapL-MyCKOBHUTOBBIE 3K30TpeH3eHbl HAAMHTpY-
3UBHOM 30HBI; [1 — KBapL-MyCKOBHTOBBIE 3HIOTpEii-
3€HBI MO rPpaHUTaM IHAOKOHTakTOBOH awy; Il —
cnaboH3MeHeHHbIE HEBAJMTOBBLIE MPAHUTHI C 30Ha-
MH Tpel3eHOB KBapl-MYCKOBHTOBOIO H KBapl-
buotnt-annanysurosoro cocrasos. Murepsan on-
POGOBaHUS B 3aBHCHMMOCTH OT CTENEHH CIOXKHOCTH
feonoruyeckoro paspesa koneGiercs B npeaenax
0T2,3 10 10,4 M M cocTaBIAET B cpeaHEM 5,4 M.

Cpennue conepxanus Bo Bcex BbIGOPKAX BO3-
PaCTAIOT MO CpaBHEHHIO ¢ MECTHBIM KJIAPKOM BO
SMeWaloWmMX noposaXx M MCXOAHBIX TPAHHMTAX B
COTHU pa3, npu 3TOM MaKCHMaJlbHbIE KOHLIEHTpa-
WK Beex Ges uckmouenus PYAHBIX 3JIEMEHTOB Xa-
PaKTepHEI g BBLIOOPOK 3K30- M 3HAOTPEH3CHOB
(ra6n.3 5),

AHanms CTPYKTYPbl KOPPE/IILUMOHHBIX CBs3eH
EE‘;[;:OFI Co:soxynﬂocm reOXUMHUECKHX Mpo0b,

ACHHBIH MI'K, BbIsBASET ClEQyIOIME 3aKO-
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Puc.3.13. ['pynnupoBka pyaHbix komnoHeHToB ckB.1001 B
koopanHatax ¢akropusix Harpysok [KI u TKII (BBepxy) u
METOJOM NaparpynnoBoro KJ1acTepHOro aHanu3a (BHM3Y)

HoMepHocTH. CtpyxTypa I 'K, oTBeuatouias 3a 38,4
% IucHepcHH HCXOJHOW MNMpPHU3HAKOBOH CHCTEMBI,
OTpakaeT MPOCTPAHCTBEHHYIO COMPSKEHHOCTh OT-
JIOXKEHUH BEAYLIMX MHHEpaTbHBIX acCOLMalHH
rpeif3eHoBoro 3tana (IONOXKHUTENbHBIE 3HAYEHHUS
¢$aKTOpHBIX Harpy3ok), T.e. MPUYpPOHEHHOCTh HX K
HHTEHCHBHO OKBapLIOBaHHBIM TBUIOBHIM 30HaM
KpyTOMafalolMX 30H rpedseHu3auyy. OueHb Xa-
pakrepHa GunonspHas crpykrypa Il 'K, orseuaro-
mas 3a 15,1 % gucnepcuun U oTpaxarolas 3neMeH-
Thb! 30HAJIBHOCTH 3HAOTE€HHBIX F€OXHMHYECKUX Ope-
0J10B, BBIPaXKEHHBIX B "aHTaroHu3Me" (GakTOPHBIX
Harpy3oK /IByX BeAyLUMX M€OXHMHYECKHX accoLHa-
LM rpei3eHOBOro 3Tana: paHHeH 30J10TO-peiKoMe-
tanipHOH (W-As-Co-Bi-Au) u no3axel onosoHoc-
Hoit (B-Sn-Cu-Zn-Pb-Ag) (puc.3.13). VYcroiiuu-
BOCTh 30HAJIbHBIX OTHOLIEHHH I3THX TeOXHMHYe-
CKMX aCCOUMalHH MOATBEPXKAAETCS pe3y/lbTaTaMH
[TKA u coxpaHsieTcss BO BCeX 4YacTHBIX BbIOOpKax
reoxumuyeckux npo6 cks.1001 (puc.3.14). Takum
00pa3oM Ha IiIyOOKHMX FOpH30HTaX OJOBOPYAHOrO
wTokBepka r.A6pek ckB.1001 moaceuyeHsl kpyTo-
najarolide 30Hbl pPaHHHUX KBaplL-MYCKOBUTOBBIX
3H/I0- ¥ JK30TPEH3EHOB, KOTOpblE MO COCTaBY paH-
HMX [1apareHe3McoB rpeH3eHOBOM CTauH OTBEYAIOT
30JI0TO-peAKOMETAIBHBIM ~ rpeiideHam.  [locne-
Aylulas  KBapU-TYpMalIHH-CynbGHIHAS  CTaaus
HMEET ABHO OJIOBSHHBIA MpPOQHIb W COBMELIAET B
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c1001/2

Puc.3.14. I'pynnupoBka pyaHEIX KOMIIOHEHTOB Ha
pasnuyHeIX y4actkax ckB. 1001 B koopaWHaTax
(axropHbix Harpy3ok ['KI u I'KI. YuacTkn cks.
1001/ 1-4: cks. 1001/ 1- 3x30rpe3enst (MHTEp-
Ban 8,0-236 m); cks. 1001/ 2 — 3umorpeiseHs
(unTepBan 236-540 m); cks. 1001/3 — rpanuThl
(uHTepBan 540-1089 m); cks. 1001/ 4 — 3mHmo-

rpeiisensl ¥ rpaHuThl (MHTEpBan 236 — 1089 M)

TYypPHO-MOPGOIOrH4YeCKHe THIBI PYIHbBIX
Tel KOMOHHHPYIOTCS APYr C JpYroMm,
obpa3yst CIOXKHBIE TO CTPOEHHIO H CO-
CTaBY pYIOHOCHBIE 30HbI.
MuHepanu3oBaHHblE 30HBI ApoOiie-
HUS SBJISIOTCS OCHOBHBIM, MPOMBILUIEH-
HO 3HAYMMBIM MOpP(}ONOrHYeCKHM THUIIOM

cebe mapareHe3uchl, Kak Obl OTpa)kaloIHUE COCTaB
MHHEpAJIOB TpeX IIABHBIX CTaJHH MOCIEeqyIOLIEro
OJIOBOPYZIHOTO 3Tamna: KBapU-TYpMaJIMHOBOH, Kac-
CHTEpHUT-(QIIOOPUT-KBapUEBOH (MPOLYKTHUBHOH) H
cynb$HaHON (MUPPOTUHOBOH).

Jtan hopMmupoBaHUsa
ONIOBOPYARHOro MECTOPOXAEHUSA

OnoBopyzHBIE Tela MECTOPOXACHHS TIpYNIH-
pYIOTCS Ha Tpex yuacTkax: 3anagHom, LleHtpanb-
HOM U BoctouHoM. Bcee rnaBHbIe pynosmelnaonme
CTPYKTYpHI MpEICTaBIAIOT cO60M NMPOTHKEHHbIE H
KPYTOMajialollde 30Hbl CKaIbIBAHHUA pa3IHYHON
MOIHOCTH W CIOXKHOro cTpoeHus. LleHTpanbHble
YacTH pyAOBMELUAIOUIMX HapylUeHHH, Haubonee
BblAEpXKaHHble MO TPOCTHPAHHIO H MaleHHIO,
OOBIYHO CIIOXKEHBI >KWJIaMH BbINOJHEHHUs-3aMellle-
HHUS, OTJIMYAIOTCS BBICOKMMH COAEP>KaHUAMHU OJI0Ba
M NpeAcTaBnsioT coboi pyaHble cTonObl. XKunsl
COMPOBOXKAAIOTCA CEPHSAMH MPOXKUIKOB, 30HAMH
APoOJIEHHBIX W MHHEPATM30BaHHBIX OOKOBBHIX MO-
poa. Ha oTaensHbIX MHTEpBanax pyaHbIE Teja Mpo-
SBJICHBl KaK JIMHEHHBIC LITOKBEPKH, T.€. 30HbI MH-
TEHCHBHOro npoxwikoBanus. Ha ¢nanrax pynos-
MEUIAIOMNX HapylleHMH OTMeuaercs Beepool-
pasHoe pa3BeT/ieHHe PYyOHBIX Tea ¢ obpasoBaHueM
CTPYKTYp THma "koHckoro xBocta". YacTo cTpyk-
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PYIHBIX Tesl MecTopoxxaeHus. [Ipeobna-
JIAIOIIMAM Pa3BUTHEM OHHM IOJIb3YIOTCS Ha
3anagHoOM y4acTKe W COCTaBJIAIOT 3HAa4u-
TENbHYIO YaCTh MPOXYKTHUBHBIX PYIHBIX
ten Ha llenTpansHomM M BocTouHoM.
PynHble Tena 3TOro THMa CIOXKEHBI MH-
TEHCHBHO 'Pa3Apo6JeHHBIMH U MU3MEHEHHBIMH BMe-
LIAIOIHMH TIOPOJIaMH, CLIeMEHTHPOBAaHHBIMH pYa-
HbIMH 00pa3OBaHMAMM pa3lMYHOro cocrasa. Mu-
HEepalIM30BaHHbIE 30HbI ApOOJEHMS OTIMYaloTCA
OTHOCHUTEJIBHO BBIIEPKaHHOH Mopdonoruei o
NPOCTUPAHHIO U MAACHHIO, Pa3BUTBl B CKOJIOBBIX
HapywWleHHSX B BHJE HENpPaBWIBHBIX MMOJNOC HIH
JIUH3 MOLIHOCTBIO A0 10 M U NpPOTAKEHHOCTBIO [0
coTeH MeTpoB. PynHble Tena 3Toro Tuma xapakTe-
pu3ytoTcs GOJIBIIMM YMCIIOM Pa3sfyBOB H MeEpexH-
MoB. KOHTakTel HX C BMEILAIOLIMMH NOpOJaMH He
BCErja 4eTkHe, a yalle NpeICcTaBIsiOT COOOH 30HbI
MHTEHCHBHOH TPELUMHOBATOCTH, TMOCTENEHHO nepe-
XOASIIMe K HEU3MEHEHHBIM NopoaaM. B HexoTopsIX
PYAHBIX TeJlaXx MHHEpPaIU30BaHHbIE 30HBI ApobIe-
HHMS YEPEAYIOTCS 1O NPOCTHPAHHIO U MaJCHHIO €
XHJIbHBIMH TEJIaMH.

XunbHele Tena wWHpoko pa3uTel Ha LleH-
TPaJbHOM Y4YacTKe, B MeHbluel Mepe Ha — 3anal-
HoM H BocrouHom. OHM xapakTepH3yrOTCA
JTHH30BHAHOH Mopdoorueii, YeTKHMHU KOHTaKTaMH
M CIIOXKeHbl OGBIYHO MacCHBHBIMH pynamu. JKuibl
MMEIOT CPaBHUTENBHO HEGOBIIYIO MPOTHKEHHOCTP
(iepBBle IECATKH METPOB) M MOIIHOCTH (MEpBBI®
metpbl). B npenenax opyneHenbix 30H dopma KW
M3BWIINCTad, OHHM 4acTO MEPEeXOAAT MO MpOCTHPA”
HHUIO H MaJeHUIO BMEILAIOIMX HX MHHepaIu30BaH
HBIX 30H APOGJIEHHsS OT OAHOrO KOHTaKTa K ApYro”



my. JKujibl BBINOSHEHHs Pa3BUTBI OGBIYHO Ha BEI-
0JIOXEHHBIX MO MaJEHHIO OTPe3Kax PYHOKOHTpPO-
JMpPYIOIIMX  CTPYKTYp, 4acTO CONPOBOXAAKOTCA
anod13aMH, BETBATCH, COUWIEHAIOTCH W BBIKIHHH-
BAIOTCA Ha KOPOTKHX MHTEepBaIaXx.

30HbI JIMHEHHBIX LITOKBEPKOB WUMEIOT OrpaHu-
yeHHOE PacMpOCTPaHEHHE N0 CPABHEHHIO C JKHIIaMH
¥ MHHEPAIH30BaHHBIMU 30HaMH IpOGJIeHHs U pas-
BUTHI MaBHBIM oOpa3oM Ha LlenTpaneHoMm u Boc-
ToyHoM yvacTkax. IlpenctaBneHsl oHHM rycToi ce-
ThIO TIPOXKHMJIKOB H MAJIOMOLIHBIX JKHJI Pa3IH4HOro
cocraBa. [IpocTHpaHHe 1ITOKBEPKOBBIX 30H 0OBIYHO
COBMAAAET C MPOCTHPAaHHEM KPYIHBIX PYOHBIX >KHI
1 30H ApOO/IEHH, IIMPHHA UX MEHSAETCS OT MEPBBIX
meTpoB 10 30—40 M, a NPOTHKEHHOCTh COCTaBJISAET
nepBble COTHH MeTpoB. CaMM NPOXKWIKH Mpocie-
KMBAIOTCS Ha CPaBHUTEIHHO KOPOTKOM PacCTOSHHH
(nepBblE METPBI), MOILHOCTB UX OT 1-2 10 5-10 cM.
B npomexyTkax MexJay OTHOCHTEIbHO KpPYMHBIMH
NpOXHIKAMH OTMEYAETCA IyCTas CeTh HUTEBHIHBIX
MHHEPATM30BaHHBIX TPOXHIKOB W TpeiuH. OTiu-
YHTENIBHOH OCOOEHHOCTBIO LUTOKBEPKOB SBSETCA
MHTEHCHBHOE M3MEHEHHE BMELUAIOLMX MOpOod B
NMMHeHHBIX 30HaX M MpeBpalleHWe HX B KBapll-
TYPMaJMHOBBlE, KBapL-XJIODHTOBbIE H  KBapll-
CEPULIMTOBBIE METACOMATHTBI.

OnoBopyaHble Tena MecTopoxaeHus [Jemyrar-
ckoe chOpMHpPOBaHbl B TE€UYEHHE MATH CTagUH MH-
HepaIu3aUMH: JOPYAHOH KBapL-TYPMaJMHOBOH;
TMPOAYKTUBHON ~KAaCCHTEPUT-TYPMAaIMH (XJIOpHT)-
kBapueBoH; cynb@uUAHOH (MUPPOTHHOBOM); CyJb-
¢unHo-kapGoHaTHOM U runc-kansuuToBOH (Hexpa-
coB, 1960; Usanos, 1964; Jlup, 1968). ITo cpaBHe-
HHIO ¢ MHHEpaJIbHBIMHM aCCOLMalMAMH 3Tana rpei-
3¢HM3aUMHM CTaAMHHOCTD Npouecca GopMHPOBaHHS
0OBOPYZIHOrO MECTOPOXIEHHs MposiBieHa Oonee
OTYETNIMBO, MPHYEM KOTHYECTBEHHOE COOTHOLIEHHE
00pa3oBaHuii Tpex paHHMX CTagMil IPUMEPHO OMIH-
Hakoso. KpynHble pyaHble Tena OTJIMYAIOTCA BECh-
Ma CIOXHBIM BHYyTPEHHMM CTPOEHHEM, LIEHTpalib-
Hble WX yyacTkM OGBIMHO MNPEACTABIEHBI MHHE-
PAbHBIMM accouMaLMAMM BCeX WM MOYTH BCEX
CTauit MHHepanu3auud. [Ipu 3TOM B XWIBHBIX Te-
TlaX panHMe accouMalnMy TATOTEIOT K Mpu3anb6aH-
AOBBIM yyacTKam M MO HaNpaBIEHHIO K OCEBOH uac-
™ Xunbl cmenstoTca Gonee MO3MHMMHM. Pexe oT-
MEYaeTcs acHMMeTpHUHOe CTPOGHME PyAHBIX Tell,
KOrna ofpasoamms nosmHMX CTaaMi 3aHMMAIOT
OAHY M3 NPUKOHTAKTOBBIX 30H. B UIMPOKO Pa3BH-
THIX MHHepanM3oBaHHBIX 30HaX apoGrieHus 0610M-
M nopynueIx KBAapL-TYpMaIuH (XJIOPUTOBBIX) Me-

TAaCOMAaTHTOB M PaHHHUX KaCCHTEPHTCOAEPKALUMX
MHHEDPAIbHBIX arperaToB LIEMEHTHPYIOTCS acco-
uMauMer MMHepanoB cynbduaHoii cragun. K paan-
raM pyAHBIX TeJl MPUCXOAMT HE TOJIBKO yMEHbllle-
HHE HX MOILIHOCTH, HO M MX MHHEPAIBLHOr0 COCTa-
Ba: CHWXAETCA POJIb PaHHHMX acCOLHMALUHMH BIUIOTh
JI0 MOJIHOTO MX HCUE3HOBEHHUS WU pYyJHble Tena B
y4aCTKaX MX BBIKIIMHMBaHHUs CJOXEHbl cepueii
NPOXMIKOB THIC-KaIbLIMTOBOrO cocTaBa. Ilposs-
JIeHHe  "4exXJIOBOH' 30HANBHOCTH OpydeHEHHs
OOBIYHO CBS3aHO C LEHTPOOEKHBIM pa3pacTaHHEM
pyJOBMEIIAIOIMX HapylIeHHit B XOJe MHOrocTa-
JAuiHOro MuHepanoobpazoBaHus (Dnepos u ap.,
1971). YcTaHOBAEHO, YTO B JOPYOHYIO M PYAHYIO
craguv npeobnaganu aedopmanuu, o0yCIOBIIEH-
Hble B3GPOCOBBIM M CIABMIOBBIMHM MOJIAMH Harips-
JKeHHH, a B no3gHue craaud (Cyns(PpUAHYIO U CyJib-
¢uaHO-kapOOHATHYIO) MHHepanooOpa3oBaHHe Mpo-
TeKalo Ha (OHe MHOTOKPAaTHO BO300HOBJISBLUMXCH
rpaBUTalMOHHBIX c6pocos (JIup, 1968).

JlopynHas MUHepanbHas accouauHs obpasyer-
Cs NPEHMYLIECTBEHHO METaCOMATHYECKHM ITyTeM
N0 BMELIAMOLIMM NMOpPOJaM H CJI0KEHA TOHKOBOJIOK-
HHCTBIM TYPMaJIMHOM U MOJYHHEHHBIM €MY TOHKO-
3epHUCTHIM KBapueM. Bo ¢poHTanbHO# vacTH ko-
JIOHOK KBapLI-TYPMaJIMHOBblE METaCOMaTHUTHI CMe-
HAIOTCA KBapL-XJIODHTOBBIMH M uepe3 dauuio
KBapLI-CEPULIMTOBBIX IIEPEXOAAT B HEHU3MEHHbIE
BMeLaolMe nopojasl. KBapu-typmanuHoBble Me-
TacoMaTHUThl npeoOnagaioT Ha lleHTpanbHOM yuya-
crke. [Topoxasl obnamaroT nenuaobaaHOrPacTOBOM
CTPYKTYPOH, COAep»aT MHOTOYHMCIIEHHbIE MPOXKHUII-
KH KBaplia ¥ TypMajiiHa, PacCesHHYIO BKparleH-
HOCTb KACCHTEPUTa M PaHHHUX reHepauui cynbhu-
JIOB (apCEHOMMPHT, MUPHUT, IUPPOTHH)

IIponyKTHBHasA KaCCHUTEPUT-TYPMATHH(XJIOPHT)-
KBaplieBas accouyauus Ha LleHTpaibHOM ydacTke
npeicTaBieHa B Haubonee "ducToM" BHIE M CIIO-
JKEHa TpeMs MHHepaJbHbIMH IapareHe3uCaMH:
TYPMAaJTHH-KBAPLIEBBIM; KaCCHTEpUT-TypMaJIUH-
¢oOpHT-KBapLeBbIM M KapGoHaTHBIM., C MHHepa-
JlaMH paHHEro napareHe3uca B NMOJYUHEHHOM KO-
JIMYECTBE OT/AraloTCs apCeHOMHUPHT, BOJIb(PPaMHT,
NIEJUIMHTHT, [HPHT H XJOpPHUT. C MpOAYKTHBHBIM
MapareHe3MCoM OTJIaraeTcs TMO3/AHAS TeHepalus
apCEeHONMpPUTa 3TOH CTaJMH W 3aBepluaeTcs KpH-
CTa/UIM3aLMsl MHHEPAJIOB OTJIOXKEHHEM CHIEpHUTa C
¢moopurom. Ha 3amagHoM yuacTke B3aHMOOTHO-
LIeHUs MHHEpAJIOB MPOAYKTHBHOHW CTaguHd MeHee
OTHYET/IMBBI, YTO CBS3aHO C MPOLIECCAMM MHOrO-
KPaTHOro ApoOieHHs, WHTEHCHBHOTO BHYTPHUPYH-
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HOro mMeTacoMaro3a H Goee IIMPOKUM, MO CpaBHe-
HUIO ¢ L[eHTpalbHBIM YYacTKOM, pa3BUTHEM MHHe-
pabHBIX acCOLMALMH MO3AHUX CTaaMit — Cynbdua-
HOM u cynbduaHo-kapbonaTtHOH. Kpome pesko
npeobnajaroIero kpaplia B COCTaB acCOLHALMH
BXOJAT KaCCHTEPHUT, XJIOPUT, apCEHOMUPHUT U TYp-
manuH. Hanoxenue 3Toifl accouMalMu Ha paHHHe
METacoOMaTHThl C X OpeKYUpOBaHHEM IMPHBOAMT K
NepeKpUCTAIN3ALMH XJIOPUTa M TypMaluHa ¢ 06-
pa3oBaHHEM TMOBTOPHBIX UX reHepauui. MHTeHCHB-
Ho Apo6seHble MPOAYKThl PaHHUX CTaguil LieMEH-
THpYIOTCS 0Opa3oBaHMAMM CYNbGUIHON CTaaMH.
KBapl| xapakTepu3yeTcsi NepeMeHHBIM HIHOMOp-
¢bH3MOM K KacCHTEpUTy U Gosee pefKkoMy apceHo-
muputy. XJIOpUT OOBIYHO NMPHYPOUEH K MHTEpPCTH-
LMAM KPHCTAJUIOB KBapla M Kaccuteputa. MHorma
3TH B3aUMOOTHOLIEHHs: o6paTHble. Posb TypmaniHa
B OKOJIOPYAHBIX KBapl-XJIOPHTOBBIX METacOMaTH-
Tax 3amafHOro y4acTKa yBEJIHUMBAEeTCs Ha riy6o-
KHX FOPH30HTaX, YTO MO3BOJIAET OTMETHTD JIEMEH-
Thl BEPTHKAIBHON 30HAJIBHOCTH. TOHKas BKpan-
JIEHHOCTb KaCCHTEpPHUTA M CYNbGUIOB XapaKTepHa H
JUIS KBapll-XJIOPMTOBBIX METaCOMATHTOB.
CynbduaHas MuHepalbHad accouuanys, npea-
CTaBJieHHast B PYAHBIX Tenax LIeHTpanbHOro y4act-
Ka pe3ko npeobnafaroIdM MUPPOTUHOM, HauMHa-
€TCs C OTJIOKEHHs MYCKOBUT-(IIIOOPHT-KBapLEBOrO
napareHe3uca ¢ PUMEChIO apCEHOMNUPHTA U XJIOpH-
Ta. ApPCEHONHPUT B NapareHe3uce AaHHOM CTaJHH
MPUCYTCTBYET He MOCTOSHHO, HO Ha HEKOTOPBIX
OTpe3Kax pYAHBIX TeN B KOJIMYECTBEHHOM OTHOLIE-
HUM He YCTYMaeT apCeHOMUPHUTY IpOAYKTHBHOH
ctaaud. MuHepanbl paHHEro napareHe3uca Cyiib-
¢bunHOM cTaguu cnaraloT o6BIYHO 3a1b6aHAbl MpoO-
)KHJIKOB, LIEHTPIbHbIE YaCTH KOTOPBIX BBINOIHEHBI
XaJbKOITUPUT-NHPPOTHHOBBIM ~ MapareHe3ucoM ¢
pe3KO TMOAYMHEHHBIM KOJIHUECTBOM cajepura,
CTaHHHHA, TaJEeHHUTa, CAMOPOAHOrO BHCMYTa, BHC-
MyTHHa W pa3sHooOpasHbix Bi-Pb-Sb-Ag cynbdoco-
neit. O6was mocnenoBaTeabHOCTh (POPMUPOBaHHA
cynbhHIOB 3TOH CTaAMM Ha 3amnagHOM Y4yacTke
MpeacTaBlieHa CNENYIOIUMM DPAIOM: MHPPOTHH —
XaJIbKOMIUPHUT — CQAIEPUT — CTAHHUH — FAJIEHUT —
cynabdoconu Bi-Pb-Sb-Ag. Cyneduanas accouua-
UMs TpecTaBieHa B PYAHBIX Tenax 3amagHOro
y4acTka pe3ko npeobiafaroliMM NUPPOTHHOM, a B
HEKOTOpBIX >KulaX c(alepuToM, B MOXYHHEHHOM
KOJIMYeCTBE BCTPEYAIOTCS KBapll, XaJIbKOIHPHT,
apCEHOMHPHT, CTAaHHHH U cyJabdoconu. Obpa3opa-
HHE MUHEpAJIOB JaHHOM CTalud HauMHaeTCH C KpHu-
CTAUIM3ALMH XalbKOMUPHT-MUPPOTHHOBOTO Mapa-
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FeHE3UCa, CMEHSAIOUIErocss BO BPEMEHH OT/IOXKEHH-
€M CTaHHHMH-XaJIbKOMHMPUT-TAJICHHTOBOrO W raie-
HMT-CYJIbOCOIBHOTO.

CynbdunHo-kap6oHaTHass MHHepaibHas acco-
LMaLMs XapaKTepU3yeTcs MOBBILIEHHEM POJH Kap-
60HaTOB M pe3KO NMOAYHHEHHBIM 3HaYEeHHEM MUPPO-
THHa HE TO/NBKO MO OTHOLIEHHIO K MHUPHT-MapkKa-
3UTy, HO M K APYTMM Cynb®HIaM JaHHOW accolMa-
UMK (XaJbKONMPMT, Canepur, CTaHHHH W raie-
HHT). JIpyroH 0coGE€HHOCTBIO ABJIAETCS PE3KOE BO3-
pacTaHHe BHAOBOTO H KOJIMYECTBEHHOrO COCTaBOB
cynsdoconeil. B npenenax LlenTpanbHoro yuyacTtka
cynbduaHO-Kap6OHaTHasi MHHepalbHas accolLMa-
LM pa3BHUTa B BHIE MAJIOMOLIHBIX MPOXWIKOB, a
Ha 3anagHoM cocTaBisgeT He MeHee 30% >KHIbHOro
BbInonHeHus. [Ipeo6nanaolum ¥ paHHHM Mapare-
HE3HCOM [JaHHOM accouMalliM SsBJISETCH KBapil-
Cynb)UIHO-CHAEPUTOBBIH, C KOTOPbIM CBS3aHbI
OTJIOXKEHHE BBICOKOMApPraHLIOBHCTOrO CHAEPUTA M
oucynbGUIN3aLUs paHHero MUppoTHHa ¢ Gopmu-
poBaHHEM TNHUPUT-MapKa3HTOBBIX arperatoB H
MO3JHUX reHepauuii cyabHUIOB B TECHOM CpacTa-
HuM ¢ Bi-Pb-Sb-Ag cynbdoconamu. IMosanuii napa-
reHe3uc 3TOH CTaJWH MpeAcTaBlieH c¢nabo Maprah-
LOBHCTBIM CHIEPUTOM C BKITFOUEHHsAMH Oynmarxe-
pHTa, GpaHKeHTa U THUIHTA.

I'unc-kanbUMTOBasA accouMalus NpOsBHIACH B
(OPMHPOBAaHHUH MAJTOMOLIHBIX IPOXKHIIKOB Mepece-
Karolux obpa3oBaHUs NMpeabIAyLMX cTagui. B ka-
4eCTBE XapaKTepHOH NPUMECH OTMEUalOTCs MeEJIKHe
KPHCTalIbl KyOHYECKOro MMUPUTA, MPUypPOUEHHBIE K
3ab0aHaaM KalbLMTOBBIX TMPOXHIKOB, LIEHTpalb-
HbI€ YaCTH KOTOPBIX OOBIYHO CJIOXKEHBI MHIICOM.

Takum 06pa3oM, €CTb BCe OCHOBaHHMS 110J1arath,
YTO OJIOBOHOCHBIE MHHepaJibHble KOMILTEKChl (op-
MHPOBAJIHCh Ha HOHEe KapAHHAJILHOMN MepecTpOrKH
reoAMHaMHYECKOr0 peXXHMa — OT YCJIOBHH rocrof-
cTBa B3OpPOCOBBIX M CHBHIOBBIX CMELIEHHH K Ipe-
06JIaIaHUI0  MHOTOKPaTHO  BO30OHOBISIOLMXCA
cOpOCOBBIX MOABHKEK.

30HaJILHOCTh  OpYyJEHEHHs paccMaTpUBaeTed
HaMH KakK 30HaJIbHOCTb FeOXUMHYECKHUX OpeoJIoB M0
AByM MpoduisM, NMepecekaroluM pyaHoe ronie B
HanpasJieHWH, rpy6o MepneHANKYISIpHOM IMpPOCTH-
PaHHIO  CYOUIHPOTHBIX  PYAOKOHTPOJIHpPYIOLIMX
cTpykTyp (pHc.3.12).

B Ta61.3.6 npuBeneHsl OLEHKM MapameTpoB
pacrpeneNeHus COfepKaHHi Makpo- ¥ MUKPOTPH-
Mecell B MOpOJax BEpXHEIOpCKO# ocagouHod TOM
WM B Mpeaenax PyAHOTO MONS MeCTOpOXKACHH
(npodunu I u1l), a ana conocrapnenuii u OLUEHKA



Ta6nuua 3.6

Cpeanue coaepxaHus (X, r/T), CTAHAAPTHLIE OTK/I0HeHHS (S, I/T) H 3aKOH pacnipefesieHHs coaepxanusi (3P)
MaKpo- H MUKponipuMecel B 0caa04Hoil BepxHeropckoit Toaie JenyTaTckoro MecToposkKaeHHUst

[Mpodus I (339) Ipoduas 11 (270) Ipoduns 111 (281)

X | S 3P X S [ 3p X i S | 3P

Ti 4612,1 2172,0 JIH 4631,5 3214,1 JIH 4606,8 27574 JIH

P 713,6 240,6 ? 948,2 489,2 ? 819,6 262,7 JIH

Mn 904,4 452,4 JIH 882,9 420,9 ? 517,5 3448 JH
Cr 140,6 73,2 ? 129,8 53,3 ? 1347 48,5 ?
\Y 87,5 22,2 ? 101,3 229 ? 102,5 249 ?

Ni 29,1 11,7 ? 19,5 5,8 JIH 27,2 11,9 ?
Co 8,1 34 ? 11,2 4,7 ? 15,9 4,0 JIH
Li 85,2 38,9 ? 78,9 22,5 JIH 55,3 19,7 JIH

Ga 22,6 4,5 JH 20,7 3,9 ? 22,1 43 ?
Ge 2,1 3,4 ? 1,9 0,7 JIH 1,4 0,6 JIH
Nb 18,1 15,1 ? 22,2 7,3 JIH 22,8 828 JIH
B 40,2 16,6 ? 43,2 16,0 JHH 21,2 5,6 JIH

Mo 1,7 0,5 JIH 1,7 0,6 JH 1,7 0,6 JIH
Sn 131,4 936,3 ? 106,6 441,6 JHH 3,7 1,8 JH
W 7,0 4,7 ? 15,7 35,3 ? 3,5 1,2 ?
Bi* 1,9 2,9 ? 22,6 78,2 ? 0,8 0,3 ?
As* 23,6 30,4 ? 3323 636,1 ? 15,0 0,1 ?
Zn 368,1 798,0 ? 416,6 951,6 ? 114,2 64,7 ?
Cu 41,6 48,5 ? 71,1 53,2 JIH 27,8 6,8 JIH
Pb 23,4 28,4 ? 31,1 36,1 ? 24,7 11,9 JHH
Ag 0,5 0,4 ? 0,8 0,4 ? 0,2 0,1 ?

[Tpumeuanse. ITpoduns I v I B npeaenax pynHoro nons Mectopoxaenus Hdenyrarckoe, npoduns 111 — doHoBeIH, 32
npejenamu MectopoxaeHus (B ckobkax — uucno npo6); JIH — norHopmansHoe pacnpenenchue; ? — pacnpeneneHue
COACPXaHKA HE COINAcyeTcs ¢ MOJENbIO HOPMAIBLHOTO 1 JIOTHOPMANBLHOTO pacnipencacHuii. * Comeprcanns W, Bi u
As yctaHoBieHsl B nipodune I coorsercTBenHo B 48, 33 u 18%, B npodune II B 80, 93 1 52%, B npodune 111 B 41, 35

1 2% npo6 u3 obulero 4yxcna Ux B BeIGOpKax

DOHOBBIX COHEP)KAHHM 371E€MEHTOB, T.€. MECTHOIO
reOXMMHYECKOro KJIapKa, 3[eChb € pacCMOTPEHBI
pesynbTaThl pacuetroB no npodumo III, npoiinen-
HOMy BOCTOYHee PpYOHOTO TIONsS B BEPXOBBAX
py4. Hemytarckuif. M3 33 kOMMNOHEHTOB BO BCEX
npobax ¢oHOBOI coBokynHOcTH W npodued I u 11
KOHUEHTpauuy OepWUIsA, CKaHAWsA, WTTPHs, Kaa-
MU, HHOMS, CYpbMbl, JIAHTaHA, LIEPHA, UTTepOHs,
TENIypa, pTYTH W 30J10Ta HE YCTaHOBJIEHHI. Pacnpe-
AeneHue Oonplued 4acTH COAEPKAHHH YCTaHOB-
MIeHHBIX MaKpo- 1 MHKpornpuMeceil B GOHOBOH co-
BokynHocTH npo6 (mpodune III) He npoTHBOpeUUT
MOJENH JIOrHOPMaJIBHOrO pacnpefeeHus, 3a Hc-
Kllo4yeHreM Xpoma, HMKes, rajuius, Boibdpama,
BHCMyTa, Mbllbsaka, UMHKA M cepeGpa. Pacnpene-
fIleine nocnegHed rpynnbl NpUMeced He anmpok-
C"'\vmpyel"cu KaK JJOrHOpMaJIbHOW, TaK W HOpMaJlb-
HOH Monenkio, T.e. uMeeT Goslee CIOXKHBIH H NMONH-
MOJa/tbHEI XapakTep. B OTHOLIEHHH BOMb(paMa H
BUCMyTa, 5/1eMeHTOB THIOMOPDHBIX T MECTOPO-
KIenus [lemyrarckoe, CliefLyeT OTMETHTb, 4TO Yac-
T0Ta BeTpeyaemocTu npo6 ¢ comep>KaHHIMH 3THX
SMeMeHTOB BhIme 9yBCTBMTE/IBHOCTH JaHHOIO BUJA
“MeKTPANbHOrO amanM3a COCTABNAET B (POHOBOH

COBOKYITHOCTH cOOTBeTCTBeHHO 41 1 35%. D10 06-
CTOATENBCTBO MOOYAMIO Hac mpH pacyere Ux ¢o-
HOBBIX (KJIapKOBBIX AJI paiOHa) KOHLEHTpauud
NpUaaTh OCHOBHOM 4acTH npo6 3HaueHHs, paBHbIe
0,5 mopora 4yBCTBHUTE/ILHOCTH aHAJIU3a.

VuursiBasg xapakrep pacnpeiencHus Gonblued
4acTH MaKpo- MU MHMKpOINpHUMecei, a Takke npen-
cTaBUTENbHBIH 06beM BbIGOpKH (281 mpo6a), ux
CpelHHe COAEpXKAHHE Mbl MCIOb3yeM B AalbHEH-
1leM B Ka4yeCTBE MECTHBIX KJIAPKOBBIX KOHLIEHTpa-
uui. KoppekTHOCTh OLIEHKH MECTHOro Kjapka co-
MHHTeJIbHA JIMLIb B OTHOIIEHHH YIIOMSHYTBIX BBIILE
BonbdpaMa M BHCMYTa, CpPeJHHE KOHLEHTpaLMH
KOTOPBIX B HAHHOM Cllyyae OMNpelessioT JHIIb
BEPXHHH MOPOr BEPOATHBIX OLEHOK HX MECTHBIX
KJI1apkoB. B kauecTse yCl0BHOro Kjapka, paBHOro
0,5 4yBcTBUTENbHOCTH aHanu3a (15 r/T), mpuHAT
$oH M 1A MbILIbSKa, T.K. B 98% npob comepxanus
€ro He OnpeeseHsl.

B BbIG0OpKax, cocTaBIEHHBIX U3 COBOKYMHOCTEH
npo6 npoduneii 1 u I, norHopmanbHbIi THN pac-
NpEJENEHHs COIEepXKaHHI COXpaHseTcs B CpPaBHU-
TeNbHO HEOOMNBLIOH YacTH 3/IEMEHTOB-TNpUMeceH, a
pacnipenenieHHe  GONBILIMHCTBA  XapaKTepH3yeTcs
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CJIOXKHBIM THIIOM BapHallHOHHBIX KpPHBBIX. JTO 00-
CTOATENHCTBO 3aTPYJHAET UCMONb30BAaHHE MaTeMa-
THYECKH CTPOTHX TNPHEMOB IIpU COMOCTABIEHHH
CPeHHX M OPYTMX OLEHOK NapaMeTpoB pacrnpene-
neHus (CTaHAApT, AMCIIEPCHS M T.I.) 3JIEMEHTOB-
NpUMeceH, HO MpeACTaBUTENbHBIH 00beM BBIGOPOK,
xapakTepu3yomux npounu I u II (coorsercTBen-
HO 339 u 270 npoO), no3BonsieT BCe e OTMETHTh
Pl YeTKHX 3aKOHOMEPHOCTEH.

CpaBHHBas cpelHHE 3HAY€HWs, HETPYOHO BBI-
JeNMTh [BE rPYNIbl Makpo- U MHKpornpuMeceil. B
TMEPBYIO M3 HUX BXOAAT TUTaH, ¢ochop, XpoM, Mar-
HHH, BaHaJHWii, HUKeNb, raJUIHiA, repMaHuid, HHOOHA
M MonuOaeH, KOHUEHTPaUMH KOTOPBIX B Tpeaenax
PYAHOTO TMONS MECTOPOXKAEHHS HE3HAYMTEBHO
(ans HawWMX Uenei) OTAUYaIoTCs OT (GOHOBBIX CO-
JAepxanuil. Bropas rpynna npumecei, HanpoTHB,
XapaKTepu3yeTcs 3HaUWMbIM YBETHYEHHEM Cpe-
HUX COJIep>KaHHUH B TNpejenax MecTOpOXKAEeHHA. T
NpeXae BCEro ONOBO, BONb(paM, BUCMYT, MbILUBSIK,
LMHK, Me/Ib, OTYACTH JIUTHIA, 60p, KOOAIBT, CBHHEL
1 cepebpo. Kak BHOHO M3 KaueCTBEHHOro COCTaBa
YKa3aHHbIX BbILIE TpYMNI, MepBas H3 HHUX MOXET
ObITh OrpejeneHa KaK METpOreHHas, XapaKTepHas
IS BMELLaloLIeit TOIM paifoHa MECTOPOXKACHHS B
1LIeJIOM, a BTOpas OnpejeNnsieT KOMIUIEKC 3JIEMEHTOB,

CBSI3aHHBIX C 3HAOT€HHBIMH MEOXHMHYECKHMH Ope-
OllaMH M MO>KeT ObITb OXapakTepH3OBaHa Kak pya-
Hasg. CnenyeT OfHaKO MOAYEPKHYTh, YTO PYOHbIN
KOMIUIEKC, BBISBJIIEHHBIH B JaHHOM Ciy4ae MpH-
OMDKEHHO-KOMYECTBEHHbIM ~ aHAJIM30M, MOJXKET
ObITh CYLIECTBEHHO MOMOJHEH C MPUMEHEHHEM 0o-
nee YyBCTBHTENBHBIX KOJHUYECTBEHHBIX METOJOB, B
4aCTHOCTH HHAMEM, CYPbMOH, KaJMHEM, PTYTHIO H
pPAOOM APYrHX THIOMOP(]HBIX 3JIEMEHTOB OJIOBO-
PYAHBIX MECTOPOXACHHIA.

Kak 6bulo yka3zaHO Bblllle, reOXHMHYECKHe
npodunu I u Il nepecekatot pyaHoe none 1 opHeH-
THPOBaHb! I'py60 NpeneHANKYIIPHO MPOCTHPAHHIO
OCHOBHBIX PYAOBMEILAIOIIHUX CTPYKTYP MECTOPOX-
neHus. Ha ceBepe U rore oTpesku npoduieil Bbixo-
JAT 32 Mpenenbl pyAHBIX YY4acTKOB, a B LIEHTpallb-
HbBIX YacTAX NMEPECEKaIOT 30HbI, CI0XKEHHbIE Pa3HO-
o0pa3HbIMHM [0 MMHEPAJIBHOMY COCTaBYy PYAHbBIMHU
TeaaMH, (OPMMPOBaHME KOTOPBIX MNpPOXOAWIO B
pasnMyHble CTaAMM WM JaXe JTaMbl MpoLecca Mo-
cTMarMaruieckoro MuHepanoobpasoBaHus. C yue-
TOM 3TOro o6paboTka reOXHMHYECKHX AAHHBIX M0
npo¢unsm [ u Il nposoaunace kak No OTAENBHBIM
BBIOOpKaM, Tak U B LIEIOM [uls poduen.

B Tab.3.7 npuBeaeHb! pe3ynbTaThl pacueTa Ko-
9¢PHUUHEHTOB HAKOTUIEHHs METPOreHHBIX U PYAHBIX

Ta6nuua 3.7

3HaveHusi K03QPHUUHEHTOB HAKONIEHHA MAKPO- H MHKpONpHUMeceii Bo BMeLLalolleli 0cafo4HOI ToLwLe
pyaHoro nojs JenyTaTckoro MecTOpPOXAEHHS

CTr-1e3) 1 or-202n ] 1-3¢9n) ] 1-454) | um-137n [ 1m-2090) ] 1-389) [ 11-4(53)
Ti 0,86 0,87 1,17 0,90 1,10 0,97 0,97 1,02
P 0,97 0,86 0,83 1,73 1,11 1,08 1,17 1,33
Mn 2,18 1,88 1,33 1,28 1,60 1,55 2,16 1,31
Cr 1,15 0,91 1,01 1,15 0,97 0,88 0,93 1,15
\Y% 0,73 0,86 1,03 0,82 0,98 0,98 0,96 1,05
Ni 1,23 1,06 1,00 1,05 0,91 0,71 0,71 0,72
Co 0,52 0,48 0,38 0,70 0,72 0,60 0,67 0,86
Li 1,07 1,20 3,09 1L11 1,38 2,02 0,98 1,23
Ga 0,88 1,08 1,18 0,90 0,95 0,96 0,94 0,84
Ge 1,78 1,20 1,96 0,90 1,25 1,53 1,47 1,02
Nb 0,55 0,72 1,12 0,89 0,89 1,09 0,95 0,84
B 1,43 1,57 3,71 1,14 1,14 3,38 1,52 1,28
Mo 0,87 0,96 1,18 1,00 1,31 1,13 0,88 0,78
Sn 3,23 37,22 99,65 2,04 6,93 33,94 4878 1,51
w 0,92 1,14 5,76 0,83 1,30 10,59 1,49 1,14
Bi 0,76 0,81 7,86 0,66 1,39 77,08 2,48 1,17
As 0,55 0,51 1,73 0,55 0,54 34,12 1,24 0,51
Zn 4,10 4,59 1,48 1,21 3,40 3,61 5,34 1,29
Cu 0,80 1,05 3,69 0,78 1,25 4,00 2,53 0,98
Pb 1,13 0,74 1,27 0,66 1,51 1,28 0,91 1,59
Ag 1,53 1,32 3,32 0,78. 3,07 3,43 2,89 1,82

[pumeuanue. [Tpoduns . BoiGopxn: 1 — 1 — ceepHbiit gnanr npoduns; 1 -2 — yyacrok 3ananusiii; [ — 3 — yyactok Abpek; 1 -4 -

I0XHbI ¢naHr npopuns.

Mpoduns I1. BeiGopku: I — 1 — cesepHsiit pnanr npoduns; 1 - 2 — yuacrok Open; Il — 3 — yuactok IOro-Bocrounsiii; 1 — 4 ~ 10X-
Hel# dnanr npoduns. B ckobkax — uucio npo6.
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Ta6nuua 3.8

Tpoduas I - I (cBoGoanas BbiGopka). MaTpuua ko3¢pdHUHEHTOB NAPHOH KOPPeIALHH (JIOTHOPMANLHAS MOAeJb),
3HA4YeHHs cpeaHux coaepkanuii (X), CTaHAAPTHLIX OTKJIOHeHH (S) H pakTopHbIX Harpysok I, IT u III riaBHbLIX KOMMoHeHTOB

‘___}33 As Bi w Cu B Sn Ag | Pb Zn X, v/t S, r/t 1 11 11
100 | +69 | +78 | +78 | +66 | +65 | +43 | +38 | +01 | -28 Be 8.4 19,6 +86 -36 -03
100 | +75 | +70 | 459 | +60 | +37 | +41 | +17 | -26 As 23,6 33,6 +79 -27 +20

100 | +86 | +76 | +71 | +58 | +53 | +17 | -20 Bi 1,9 3,8 +92 -18 +03

100 | +75 | +74 | +65 | +54 | +20 | -14 W 7,0 8,3 +93 -11 -02

100 | +66 | +58 | +53 | +15 | -01 Cu 41,6 57,8 +85 -01 -13

100 | +60 | +49 | +22 | +12 B 40,2 25,9 +84 +10 -15

100 | +51 | +16 | +32 Sn 131,4 941,9 +71 +34 -43

100 | +54 | +24 | Ag 0,5 0,5 +67 +49 | +27

100 | +22 Pb 23,4 28,0 +28 +61 +68

n =270 npo6 100 Zn 368,1 811,5 -05 +85 -40
7=0, npH roes > +/- 11 d % 54,5 17,1 8,5

3EMEHTOB, TpPEICTaBIAIOWHX cO00HM OTHOLIEHHE
UX CPeOHMX KOHLEHTpalUWil B 4acTHBIX BbIGOpKax
npodune#t I 1 I k K1apkoBBIM coaepxaHusIM B ¢o-
HOBOM COBOKYMHOCTH npo6 npodwuns III. Axanus
JaHHBbIX 3TOH TabMHLBI MOAYEPKHBAET OTMEUEHHBIE
BBILIE 3aKOHOMEPHOCTH U MO3BOJAET KOJHUECTBEH-
HO OLEHUTb 3HAYUMOCTb pa3IM4usA CpenHuX. Tak,
3HaueHUs kK03 PUIMEHTOB HAKOMJIEHUS 3/IEMEHTOB
NeTPOreHHON rpyMmbl BO BCeX BhIOOpKax npopuner
[ n Il 6nu3ku k eauHuLe. DJIEMEHTHI PyIHOR Ipyn-
Mbl PE3KO OTJHYAIOTCSH BHICOKMMH 3HaYE€HHIMH 3TO-
ro napaMerpa B BbIOOpPKAaX Y4acTKOB 3amafHbIH,
Abpex (npodunp I), Open u IOro-Boctounsiit
(npoduns II). MakcumanbsHble 3HaYeHUs K03hdH-
UMEHTAa HAKOIUIGHMS XapaKTepHbl TMpexae BCEro
11s onosa (xo 99,6), BucmyTa (no 77,1) u Bonbd-
pama (10,6). YcToiuMBO BBICOKME 3HAUEHHS OTMe-
YCHBI TAKOKEe AN MEAM, LIMHKa M cepebpa. MeHee
KOHTPAacTHbl, HO BCE XK€ 3HAYMMBbl Ha OTAE/IBHBIX
yuactkax (BbiGopkax) K03 HULHEHTb! HAKOMIEHHA
s 6opa, UTHS U APYTMX KOMIOHeHToB. IIpume-
4aTeNbHO TakoKe, YTO HE TOMBKO PYAHBIE YYaCTKH
XapaKTepH3yIOTCsi aHOMAJIBHO BBICOKMMH COZIepKa-
HUAMH pynHBIX 1EMEHTOB, HO M (J1aHry npogunei
Tu 11, rae kpoMe 0n10Ba pe3ko MOBBIEHBI TAK XKe
Colepxanns Menu, uuHka u cepebpa. ITocnennee
o6cToATeNnBCTBO B 06IEM COracyeTcs ¢ MpeacTas-
ICHUAMUM O MHMHEpAJIOrHYECKOH 30HANLHOCTH Me-
CTopoxnenus JlemyTarckoe.

YKasaHHble BbIlle 3aKOHOMEPHOCTH OTUETIHBO
NposBieHbl B cTpyKType (PaKTOPHBIX Harpy3ok I u
ITK, » dacTtHocty | 'K, oTBeyarowmas 3a 6onpuyro
JaCTb nucniepcuy MCXOXHOM MPUIHAKOBOM CHCTEMBI
(54»5%) 10 3HaKy W aOCOJIIOTHBIM 3HA4YeHUAM ¢ak-
I)ggg:lx Harpzlsox, NOAYEePKHBAET OAHY U3 MNIABHBIX
o HHOCTeH 3HNOTreHHBIX I€OXMMHYECKHX Opeo-

PYAHEIX 51eMEHTOB — MX TeCHYIO MPOCTPaHCT-

BEHHYIO COMNpSYKEHHOCTb, BBIPAKEHHYIO Mpeobia-
JAaHHEM TIOJIOKHUTENIBHOH KOppeNsLUMH UX COAepxka-
HUR (MCIJIIOYEHHE COCTaBJISIIOT TOJBKO OTpHLA-
TeJbHblE CBSI3M LHMHKA, OCOOEHHO ¢ rpynmnon
BoabGpaM-MbilIbIK-BUCMYT). II 'K yuutsiBaer
17,1% H3MEHUHBOCTH, HO obnajaer GHUMOSPHOH
CTPYKTYpO# (PaKTOPHBIX Harpy3ok, T.€. BBISIBIAIOT-
c [BE€ AHTAarOHHCTHUYECKWE TPYMIbl 3JIEMEHTOB
(ta6s.3.8). C omHOM CTOPOHBI, 3Ta rpynmna Boabg-
paM-MbILIbSK-BUCMYT-M€lb, @ C JPyrod — O/10BO-
60p-uMHK-CBHHEU-cepebpo. Brinenennsie rpynmsbl
(cM. HMKe) HMEIOT BIOJIHE HHTEPNPETHPYEMBIE CO-
AepXKaHuA. Y CTOMUMBOCT 30HAJIbHBIX OTHOLIEHHH,
BBISBJIGHHBIX METOIOM TIVIaBHBIX KOMITOHEHTOB,
MOATBEPXKKAAETCA U Pe3y/lbTaTaMH MaparpynnoBoro
KjaactepHoro aHanusa (puc.3.15 u 3.16). B stux

do 02 0% 06 a8 10 12
Puc.3.15. I'pynnupoBka pyAHBIX KOMIIOHEHTOB T€OXHMHYECKO-
ro mpouns- I-1 B xoopanHatax dakropHeix Harpysok I'KI u
TKII (BBEpXy) M METOLOM MaparpynroBoro KIacTepHOTO aHa-
nu3a (BHU3Y)
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Puc.3.16. T'pynnupoBka pyAHBIX KOMIMOHEHTOB FEOXMMHYE-
ckoro npoduns [-I B koopauHarax ¢axropHbsIx Harpysok I'KI
n TKIL

Yuacrku npodunsa I-I: VI — ceBepHbiit dnanr npoduns; 1/2
— 3anagHsiit yyactok; /3 — yuactox AGpek;  1/4 — 10xkHEIH
¢bnaur npoduns

METOJaX aHaJIM3 CTPYKTYpPbl KOPPEISLHORHBIX CBS-
3eif 37EMEHTOB MPOM3BOAMTCS MPUHLHMHAIBHO
pa3MYHBIMH CrOcO6aMH, MO3TOMY KOHEUHBIH pe-
3ynbTaT CBHIETENBCTBYET O pealbHO CYyLIECTBYIO-
LMX, YCTOMYMBBIX KOPPEISALMOHHBIX CBA3AX.
3aKOHOMEpHOCTH, BBIABJICHHbIE Ha mpodune I,
XapakTepHbl Kak mis ofmiell COBOKYMHOCTH Npo6
npo¢uns II, Tak ¥ 4acTHIX BBIOOPOK €ro pyaHbIX
ydactkoB (1a6:1.3.9; puc.3.17 u 3.18). Ornuuus BbI-
paXeHBbl JIMIb B CTPYKTYpe (aKTopHBbIX Harpy3ok Il
['K, rae k rpynme Bonb$pam-MbILIbAK-BUCMYT TNpH-

00 02 04 06 08 fo 12

Puc.3.17. 'pynnuposka pyaHbIX KOMMOHEHTOB TeOXHMHYE-
ckoro npoduns II-11 B koopauHarax (akTOpHBIX Harpysok
I'KI n TKII (BBEpXy) M MeToAOM MaparpymnmnoBOTO KiacTep-
HOro aHanu3a (BHM3Y)

MbIKaeT He Melb, a Oop. Bunonspuas crpykrypa I
'K n nonoxurensHble Harpy3ku [ 'K orpaxator
CXOJICTBO KOPPEISLIMOHHBIX CBA3€H PYIHBIX dIeMeH-
TOB Ha pa3NIH4HBIX reoxuMuueckux npodmuax [e-
ITyTaTCKOr0 MECTOPOXACHH:. Bonee Toro, H oTanuMA
B COCTaBE BBIAB/IEHHBIX PN BMONHE 0OBACHHMMSI,
TaK Kak (HMKCHPYIOT CBOeoOpasue pyIHOH MHHEpa-
JIM3ALMH YYaCTKOB MECTOPOXKAEHHMS.
CoOnoCTaBNEHUE CTATHCTHYECKMX Mojened ¢
MPOCTPAHCTBEHHBIMH MOJEISMH MOKa3aao, uTo
KOHTPacTHble W KOMIUIEKCHbIE OpEOsbl THITHYHb
ans pymHsIx y4dactkoB (r.A6pek — Ilpoduns I H
r.Open — IIpoduns II), mpuyem Ha 3THX ydyacTKax
o0e BbIJENIEHHBIE MapareHeTHYeCkHe accoLMaLyH

TaGanua I

Ilpo¢uan II-1I (cBoGoaHan BuiGopka). MaTpHua Ko3)$HUMEHTOB NapHOH KOPPeaAUHH (TOTHOPMAabLHAsE MOAEb),
3HaueHHs cpeaHHX coaepaxkanuil (X), craHaapTHbIX oTKI0HeHHi (S) U pakTopHbIX Harpy3ok I, I u 111 rnasHbIX KOMNOHEHTOB

Be | As | Bi W [ Cu | B Sn | Ag | Pd | Zn X S I il il
100 | +82 | +75 | +67 | +58 [ +69 [ +31 | +32 [ -02 | +06 | Be 6,4 76 | +81 | -31 | +04
100 | +93 [ +83 | +66 | +82 [ +37 [ +33 [ -09 [ +11 [ As | 2422 | 7817 | +92 | 29 [ -03

100 | +80 | +64 | +75 [ +37 | +38 | -06 [ +15 | Bi | 2256 832 | +90 | -25 | +02

100 | +63 [ +73 [ +42 | v29 | ;14 [+16 | W | 157 383 | +86 | -18 | -l

100 | +63 | +70 | +37 | 27 | +41 | Cu 71,1 62,6 | +83 | +29 | -I8

100 | +37 [ 33 [+03 [ +17 ] B | 432 259 | +85 | -22 | +09 |

100 | +41 | 29 [ +51 | Sn | 1065 | 4447 | +62 | +63 | -17]

100 | +24 | +39 | Ag 0,8 0,4 +50 | +35 | +59

100 [ -01 | pd | 311 36,5 | -13 | -21 | ¥90

n =270 npo6 100 | zn | 4166 | 9595 | +34 | +77 | +20
r=0, npur>+- 11 d% 52,5 | 156 ﬁ
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PYAHBIX 371€MEHTOB 00pa3yloT aHOMAaJIbHO BLICOKHE
W, TIaBHOE, COMOCTaBUMbIE MO KOHLUEHTpaLHH Ope-
O/lbl, @ TAKKE TO, YTO PYAHBIE YYaCTKH 3anajHbli
(Ipoduns 1) u FOro-Boctounsiit (ITpoduns II) u
(nanry npoduiel XapaKTepH3YIOTCA OTYETIMBBIM
npeobnafaHyeM OpEOJIOB OJIOBO-CYNbGUIHON ac-
COLMALMK Hal peIKOMETALIbHOH BOJb(paM-Mbl-
WBAK-BUCMYTOBOH. OTH 3aKOHOMEPHOCTH H OTpa-
KAKOT 3MIEMEHTHI 30HAJIBHOCTH OPYACHEHHs MECTO-
POXAEHHS.

dT1an popmMupoBaHuUsA
cepe6pOHOCHbIX MECTOPOXAEHUN

I'pynna Menkux cepeOpo-MoOMUMETAITAYECKUX
MECTOpOXKIEHHH  HenmpaBHJIBHBIM  MOJIYKOJIBLIOM
OKpy>kaeT 0JIOBOPYHHOE€ MOJIe, COCTaB/AA B LIEJIOM
Cf0 BHEWIHIOK KOHUEHTPUYECKYIO 30HY. PynHble
Téha 3THX MECTOpPOXXIAEHHUH MPEACTAB/IEHbI XMla-
MH, 30HaMM MNPOXHJIKOBAaHHA H MHHEPAIH3OBaH-
HbIMK 30HaMU ApPOOJIEHHS, CTOKEHHBIMU CYAb(UA-
Ho-kapOoHaTHON M 3AKITIOYMTENILHON KaslbLIUTOBOM
MHHepaneHEIMM accOUHMaUMAMH. PaHHHe 0J10BO-
HOCHBle MUHepaNbHBIE aCCOLMALIMM HA 3THX MECTO-
POXIEHMAX He MpOsABIEHBI, HO CBA3b MX C ONOBO-
P)/Ilivibmu dopMauusMu NMog4epKHyTa Cropaauye-
CKOH npumeckio B cepebpocoaepkalMx MoJHMe-
Tannuyeckux pydax KacCHUTEpHTa, CTAHHMHAa H
pankenra, MecTopoxaeHust 3TH OTHOCATCS K Ta-
TeuTOBOMY THITy rajaeHuT-canepurosoi popma-
[:Z':’T-OI:a%onee MEepCNeKTUBHO U3 HUX bynarckoe,
cﬂllepul:ee M3  HECKOJIBKHX TaleHHT-Chanepur-

OBBIX W/ CYOLIMPOTHOTO MPOCTHPaHHUA.

Puc.3.18. I'pynnupoBka pyIAHBIX KOMIOHEHTOB E€OXHMMMYeE-
ckoro npoduns II-Il B koopauHarax (aKkTOPHBIX Harpy3ok
I'KIu TKIL

Yuactkn npotuns II-II: 1I/1 — cesepHbiii ¢nanr npoduns;
1I/2 — yyactok Open; 11/3 — yuacrok KOro-Bocrounsiii; 11/4 -
I0KHBIHA (naHr npoduns

Haubonee pasenanHo#t aBnsaercs >xuna-nuaep PT—
16, mpencraBneHHas kKoMOuHauueHd MHHEpaIM30-
BaHHbIX 30H APOOJEHHS W XU BBINOJHEHHUS MpoO-
TsOKeHHOCTBIO Gontee 500 M ¥ MouHocTEIO OT 1,8
0 9,5 M.

Cyne¢puaHo-kap6oHaTHas accolMaumsd COCTOMT
M3 KBapU-NHPHT-CHATEPUTOBOrO M TaJIeHHUT-CYJIb-
¢doconpHO-kapbOHaTHOrO napareHezucos. Kaapu-
nNUpUT-caiepUTOBBIH NapareHe3ruc WHPOKO Pa3BUT
Ha BynaTckoM MecTOpOXIeHHH, Iie cliaraeT HHX-
HHE 30HBI CallepUT-TaICHUT-KapOoHaTHbIX xui. C
3THM MapareHe3UCoM CBA3aHO OTVIOXKEHHE OCHOB-
HOH Macchl kenesuctoro cdanepura U cnabo pac-
npoctpaHeHHoro mupurta. Cdanepur 4acto KaTak-
Ja3upoBaH M UeMeHTHpyeTcs KapboHatom. [ane-
HUT-CYJIbGOCONBHO-KapOOHATHBIH napareHe3uc
ciaraeT BepXHHe 30HBI PyAHbIX Tes Bynarckoro
MeCTOpPOXKIeHUs U pynHsle Tena FO6GuneitHoro Ha
BCEM BCKPHITOM HHTepBajie. Kpucramnusauus Mu-
HEpaIOB MapareHe3Wca HauMHAeTCd C OTIOXKEHHA
KPYTMHOKPHCTAJTHYECKOrO TaJIeHUTa, JKeJIE3HCTOro
cdanepuTa U MarHUK-MapraHLOBUCTOTO CHIACPHTA.
Cocrar kapboHaTa B pa3sHbIX PYAHBIX TejlaX U3Me-
HACTCS OT MAaHTaHCHAEPHTa O CHICPOIOJIOMHTA.
OnQHOBPEMEHHO MJIM HECKOJBKO MMO3[Hee KpHCTall-
NM3YIOTCS MHPHT, XaJIbKOMHUPUT M OTJIAraercs oc-
HOBHas Macca cyibdoconeit — Oynamwxepur, aua-
thopwur, ¢peibeprur, nupaprupurt, oBUXUUT. Cynb-
¢doconu Ha HEKOTOPBIX Y4YacTKaX PYAHBIX TeN MpH-
o6peTaloT posib BTOPOCTENEHHBIX MHHEPAJIOB.

IMo3nHsAs KanbUMTOBAsS MHHEpasbHas accouua-
uust obocobneHa B BHAE CEKyLIMX MPOXHIIKOB,
rHe3ll, LeMeHTa OpeKYMpPOBaHHBIX BMELIAIOLIMX
MOpPOJ M paHHHX MONUMETAJUINYECKHX pya. B kaue-
CTBE XapaKTEepPHOH NpHMeCH B KaJbLUMTOBBIX MpO-
XKHJIKaX OTMEYAIOTCS MEIKHUE KPHCTALIb! HPHTA.

3aBepluas KpaTKyl0 XapaKTepHCTHKY MHHe-
pajIbHBIX acCOLMAalMi, ClaralolMX pyAaHble Teja
30J10TO-PEAKOMETAJITBHOTO, OJIOBOPYAHOrO M cepe-
6pO-CBHHLIOBOTO 3TanoB OpyAeHeHHs nonudopMa-
UHOHHOro JlemyTaTckoro pyAHOro ysia, OTMETHM
HauboJslee XapaKTepHble 3aKOHOMEPHOCTH B JBOJTIO-
LMK BELIECTBEHHOrO COCTaBa CJIOXHOMH, IIMTENbHO
pasBHBaBlLIeiicsa pynoobpasyrolen CHCTEMBI.
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Panee KBapL-MYyCKOBHMTOBbIE TI'peH3eHBl pac-
CMAaTpHBAIMCh KaK CJab0ONIOBOHOCHBIE MHOTO-
ApycHble (euoBble 3aleXH, CBA3aHHbIE C KpH-
CTa/yIM3alyded TPaHUTOMAOB KYMOJBHOM 4acTH
MmaccuBa (Onepos u ap., 1971). HammMu uccneno-
BaHMAMH HE TONBKO MOKa3aH MHOrO3TallHbiH Xa-
paKTep rpeiseHu3alli, HO 4 OOOCHOBaH 30JI0TO-
PEAKOMETAUIBHBIA THN OPYAEHEHHs, CBSI3aHHOIO C
MYyCKOBHT-KBapUEBBIMH IpeiizeHaMu. DopMauHoH-
HbIH THN OpPYJCHEHHS OTPe/ieNIeTCs B JaHHOM CITy-
4ae BOJIbQPaMHUT-apCCHONUPUT-BUCMYTOBBIM Tapa-
reHe3McoM rpeiseHoBoit accounauuu. Tunomopd-
Hble 0COOCHHOCTH MHHEpPAJIOB JaHHOTrO MapareHe-
3uca (puMech 30510Ta, CYNb(OTEUTYPHIOB H T.I1.)
XapaKTepHbl A 30/10TO-PeIKOMETAJUIbHBIX, a He
TUIHYHBIX OJIOBOPYAHBIX TIpeH3eHOB KacCHTEPMT-
kBapueBoi ¢popmauuu (OcHoBHBIE..., 1984).

C npyro#t CTOpOHBbI, OCOGEHHOCTBIO MpoLecca
rpei3eHH3ali TPaHUTOMAOB MorpebeHHOro MaccHBa
SABJIIETCA Pa3BUTHE MO3AHUX IPEH3EHOBBIX PYIHBIX
accoUMalMii, HMEIOIIMX THUNWYHBIM OJOBSHHBIHI
npodmis. B yactHoCcTH KBapu-TypManuH-cynbpua-
Has accolMalus COCTOMT U3 MapareHe3UcoB, KOTO-
pble Ha OJIOBOPYIHOM MECTOPOXKAEHHH BBICTYMAIOT
yXe B pPOJIH CaMOCTOSTESbHBIX CTaAHH MHHepaiH-
3alMU: JOPYOHOH KBapU-TYPMaJMHOBOH, MPOIYK-
THUBHOHU U cynbduaHoi. [Taparenesucs! cynbhugHo-
KapboHaTHOM M KapOOHaTHOHM cTaguii OTpaxaoT
COCTaB MO3JHHX MOpPUMH pPYIOHOCHBIX pPacTBOpPOB
OJIOBOPYAAHOrO 3Tamna W JIaBHBIX CTaguid ¢opmHpo-
BaHHS cepeOpo-CcBUHLOBBIX pyA. IIpHHamnexxHoCTh
yKa3zaHHbIX cTaguil K mpoueccy pyaooOpa3oBaHHs,
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CBS3aHHOrO ¢ (GOPMHPOBAHHEM TPEH3CHOB HE BbI-
3pIBa€T COMHEHHMH. MuHepanbHBle accouMauuu
OJIOBSHHOTO NpoduIs MO CPaBHEHHIO C MapareHe-
3MCaMH CTaJuM Ipei3eHH3alUu pa3BUTBl KpaiHe
OrpaHHueHO, HO KakK OBl OTPaXkaloT ry1aBHblE MHHe-
paJloro-reOXMMHYECKHe COOBITHS CIIEAyIOLIero 3a
rpef3eHu3aLen 0OIOBOPYHOTO 3Tamna.

JleryTaTCckoe MECTOPOXJAEHHE COBMEILAET B
cebe MHOrMe MHHEpaIbHblE THIMbl OJIOBOPYAHbIX
MECTOPOXKACHMI. PaHHMe MHHepanbHBIC accoliua-
UMM (nopyaHas W MpPOAYKTHBHAS) TUMMYHBI [
Manocyab(QUAHBIX KACCHTEPUT-CHIIMKATHBIX Me-
CTOPOXKIACHHUH, a C YYETOM TO3AHHUX XapaKTEPHbI 1
INISE  KaCCHTEPHUT-CYIbQUAHBIX  MECTOPOXKICHHI
TYPMaJTMHOBOTO M XJIOPUTOBOro TUMoB. OcobeHHo-
cTbi0 GOPMHPOBAHMS MMHEPAIBHBIX aCCOLMALMiA
OJIOBOHOCHOI'O 3Tamna sB/IfAeTcS WX OTYETIMBO MHO-
rOCTafIMMHBIA XapaKkTep, WHTEHCUBHBIH Mpeapyn-
HbIH M BHYTPHPYIOHBI METacoMaTo3, HampaBlieH-
HbIf XapakTep 3BONIOLMH COCTaBa pynoodpasyo-
LIMX PacCTBOPOB OT CTaJHM K CTafAHH, BHIPAXKEHHBIH
B CMEHEe AIIOMOCHJIMKATOB OKHCIIAMH, a jalee
cynsbunamMu v KapboHaramu. OTIHUHTETBHOH
0CO0EHHOCTBIO MPOAYKTHBHOH accoLMaLMU SBIA-
erca obwnue ¢moopura, yto orTauuaer [emyrar-
CKO€ MECTOPOXIEHHE OT APYTHX OJIOBOPYIHBIX Me-
CTOpOXIEHUH palioHa, HO COIMXKAeT C peaKoMe-
TaJUIbHBIMM Ipefi3eHamu paHHero srtana. C apyroi
CTOpOHBI, 06unue cepedpoconepkaliux cyabpoco-
aeii B MUHepanax cyabGHIHO-KapboHaTHON cTaauu
POOHHT €ero c cepe6pPOHOCHBIMH MOJMMETAILIHYE-
CKMMH MECTOPOXKAEHHAMH [T03JHEro 3Tana.



MECTOPOXAEHUA CYPbMbI

Capbinaxckoe

YcnoBust BO3HUKHOBEHHS BBICOKHX KOHUEHTpa-
Ui METAJIOB B 3€MHOM KOpe, MPHYHHbI U 3aKOHO-
MepHOCTH 00pa3oBaHHA MHHEPAIBbHBIX PYIHBIX Tel
u cTOIO0B MHOTMMH HCCIIEI0BATEIAMH OTHOCATCS K
ABRJIEHUAM AaHOMAJILHBIM, 'MAaToNorHYeckuM" Mo
obpasHoMy BbipakenHto ®.H.lllaxosa (1972). On-
HUM U3 TAKHX MPHMEPOB MOXET CITY)KHTh YHHKa/Ib-
Has MO COJACP>KAHHIO, 3anacy NMPOMBILUIEHHBIX Ka-
TEropuii ¥ TIPOTHO3HOMY pPeCypcy KOHLEHTpauus
cypsMbl, KoTopas Ha CapblIaxCKOM MecTOpoXIe-
HUK CBA3aHa ¢ pyAHbIM TesloM Ne 1. Ono sBnsercs
KpynHOH, TIMTOOOpa3HOM >KW/IOH KBapl-aHTHMO-
HHTOBOrO COCTaBa, JIOKAJIM30BAHHOH B TEKTOHHue-
CKOM 1IBE€ pa3jioMa. BMelaloT Teno aneBpoUThl U
NMeCYaHMKM MO3AHero Tpuaca. XXuna cnoxeHa Tpe-
Msl 0CJIEAOBaTEIbHBIMH TMIIOT€HHBIMH MHHEpaJIb-
HBIMH acCOLMaUMAMH: NONUCYNIbGUAHONH-KapOOHAT-
KBapLIEBOH, KBapL-aHTHMOHHUTOBOX H aHTHMOHMT-
kapbonaT-kBapueBoit. [IpooyKTHBHON  sBNIsIETCS
BTOpasi, CNO>XK€HHass TOHKO3€PHHCTHIM THITHIHO-
MOPGHBIM ¥ GOYOHKOBHAHBIM JIBYCTOPOHHEOrpa-
HEHHBIM KBapUEM M YyryHOOOpPa3HbIM MEJKO3ePHH-
CTBIM aHTUMOHHTOM C HE3HAYHMTENbHbIM KOHYeCT-
BOM MuHepasoB-nipuMeceil (CaMOpOAHOE 30J10TO,
TMPUT, apCEHONMUPHT, aypOCTHOMT, XabKOCTHOMT,
UMHKEHHUT, JaBCOHHT, FHAPOMYCKOBHT U 1Ip.).

Tlo komnnexcy xpurepues 060cHOBaHa runoTe-
38 00 oOpasosanMM pyn M3 THAPOTEPMANBHBIX
6ﬂH3nonerHocmmx PacTBOpOB, MPOU3BOIAHBIX
TYOHHHOrO BOCCTAHOBHTE/LHOrO ra30BOrO ¢uron-
Ma. Takas koHuenuua oGBACHAET COBMELLEHHE pas-
HooGpasmeix CTPYKTYPHO-TEKCTYPHBIX M MHHepa-
floro-reoxummueckux TUNOB pyA, HEKOHTPacTHYIO
30*‘\1‘3JIBHOCTB pa3MeLleHHs MHHEpabHBIX accolHua-
Unk, ge NponopuroHansHoe rnyduHe ¢popmupoBa-
Hits MECTOpOXKAEHHS HaBlleHHE THOPOTEPM H

OMbWok puamason ero KoneGaHUH, ynaneHue yr-

JIEKHCIIOTEI H3 TOJIOBHOH 4aCTH rHApOTEpMalibHOMN
KOJIOHHBI, 00pa3oBaHHe KBapUEBBIX MapLIaIUTOB
U IpyrHe OCOGEHHOCTH.

PeruoHanbHble TEKTOHUYECKUE YCNOBUS
¢ opMUpoBaHUs CTPYKTYPHO-BELLECTBEHHbIX
KoMnnekcoB CapbiNnaxckoro pyaHoro yana

Capblaxckuil pyHblil y3en npHypoyeH K 1oi-
roxuByuieR TapbiHO-DJIBrHHCKOH 30HE Pa3iOMOB,
3aJI0KEHHE W Pa3sBHTHE KOTOPOW pa3HbIMH Hccile-
JIoBaTensMH Tpakryercs HeonHo3HauHo (['yces,
1979; Iapdenor, 1984). CornacHo MOGHIHCTCKUM
npexactasiaeHuam JIL.M.ITapdenora (1990), 3ta 30Ha
B COBPEMEHHBIX CTPYKTypax paszenseT BepxosH-
CKYIO NMacCCHBHYIO KOHTHHEHTaJIbHYI0 okpauHy Cu-
6upckoit nnatdopmel U Kynapo-Hepckuii cnaHue-
Boiif nosc KoneiMo-OMOJIOHCKOrO  COCTaBHOTO
MHMKPOKOHTHHEHTa, pa3BHBAlOIHECH CO CpeaHei
IOpBl B OOCTaHOBKE KOJUTM3HH M PE3KO pasiuualo-
mMecss Mexay co60i Mo CTPOEHHIO U COCTaBy cla-
ralolMX HMX OJHOBO3PACTHBIX CTPaTH(HUHPOBAH-
HBIX KOMIUIEKCOB, OTBEYAIOLIMX Pa3HbIM IeOAHHa-
MHYECKHM peXHMaM (HOpPMHPOBAHHMS B IMpeLIecT-
Byrouiee BpeMs. JlokaspiBaercs, urto B Kynapo-
Hepckom cnanueBoM nosice nepMcKo-paHHEIOPCKUE
00pa3oBaHHs OTBEYAIOT TEOJHMHAMHYECKHM KOM-
MJeKCaM OKpPaMHHBIX MOpeH M MajblX OKeaHuye-
CKMX 0acCeWHOB M mNpeNCTaBNeHbl MPEeUMYILLECT-
BEHHO TI€MHNENarH4ecKMMH aleBpOJIUTaMH M ap-
TMJUIMTaMH C TOPH30HTaMM TyQoB U TydduTOB,
YepeyIOLIMXCs C MIarHOpHOIUTaMHu ¥ 0a3anbTaMu.
XapakTepHbl AHCTalbHBle TypOUAUTH U TydoTyp-
6uautel. OnHOBO3pacTHblE OTIOXKeHHS BepxosH-
CKOrO CKJIaAyaToro mnosca, pa3BMThle K 3amafy OT
TapeHO-OBrHCKON 30HBI, CJIOXKEHBI A/UTIOBHAIb-
HBIMH, O03€pHO-OOJIOTHBIMH, [EeNBTOBBIMH JIUTO-
paJIbHBIMH M LIENb(GOBBIMH TECYaHHKaMH, aleBpo-
JIUTaMH, aJIeBPONENUTaMH, PaKyLUHAKOBBIMHU U3-
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Puc.4.1. Jlutonoro-crparurpagu- A

yeckuit paspe3 HOpHHCKHX OTJIO-
XEHMA NPUUHAUCHPCKOH 4YacTH Ty
Anbiua-TapbiHCKOR 30HBL (Cxema
30HBI W M0/I0XEHHE Pas3pe3a 30Hbl
B JIEBOM HWXHEM yriay, Mo

1T ™
B.H.Beprepy (JIutoreoanHamuye- C S
ckuit ..., 1990): 1 — necuaHuku; .
2 — aneBpONMTHI; 3 —aprUJUIHTHI, L

4 — nMH3BI KOHINOMEpAaToB; 5 —
eCYaHUKO-TTHHUCThIE OTNOXKEHUA
OOpYLICHHA C XAOTHHECKOW Tek-
CTYpo#; 6 — rpaHMLBl CTpPaTHrpa-
¢nueckue (a), autonoro-tdaum-
anbHbie (6); 7 — rpaHuLbl Anblua-
TapeIHCKOH 30HBI  MHTEHCHBHOM
cknagyatoctv; 8 — rpaHuus Yap-
Kbl-MIHAMTHPCKOrO  HAJBHUTOBOrO
NokpoBa; 9 — nuHMA pa3pesa A-b;
10 — mectopoxaenue Capbinax

BECTHAKAaMM, COOTBETCTBYIOLIMMHM TIeoJHaMHue-
CKOMY KOMIUIEKCY MAacCCHBHBIX KOHTHMHEHTAJIBHbIX
OKpauH.

Tlo npyrum npeacTaBieHHUsM MO3IHETPHACOBHIE
OTJIOXKEHHs, BMeLlaomue pyaHbie tena Capbuiax-
CKOr0 MECTOPOXKIEHHsA, Ha OCHOBE JIMTOT€ONHHa-
mudeckoro aHanu3a B.M.beprepom (JIuroreonuHa-
MHYECKHiA ..., 1990) oTHeceHs! k hopMauuu TypOu-
JIUTOB, CBA3aHHbIX C JIMHEHHBIM, Pa3ABUrOBBIM TPO-
roM, KOTOpBIH pa3BHBa/CA B Npefesiax BHyTpeHHeH
YacTH MaCCUBHOM KOHTHMHEHTAJIbHOH okpauHbl. O6-
pa3oBaHHe Tpora o AaHHBIM 3TOrO HCCIIEN0BaTENs
CBf3aHO C AECTPYKLHEH 3€MHOH KOpBI KOHTHHEH-
TanpHoro tuna. ITonobHas TOuka 3peHHs cnenyer
TaKKe U3 HOBEHIIMX TEKTOHHYECKHX PEKOHCTPYK-
uuit (ITpoxonbes, 1998; Gusev et al., 2000), co-
rinacHo kotopeiM Kynapo-Hepckuif crnaHueBblii no-
AC OTHeceH K KpaeBOH uacTH BepxosHckoii mac-
CHBHOH KOHTHHEHTAJIbHOM OKpanHBI.

U3 puc.4.l BuaHo, uro ¢audalibHas HEOQHO-
POAHOCTh M pa3Has MOLIHOCTBH MOPOA B Mpenenax
CapblnaXxckoro y3na ocOOEHHO OTHYET/IHBO MPOSB-
JieHBl B paspe3e HOpHHckuX OTIOXeHuH. Ha roro-
3amajHoOM Ijieye Tpora pacnpoCTpaHEeHbl MOPOAbI
€O cnabo BBIPAKCHHOH CIIOMCTOCTBIO U NpH3HaKa-
MH CKIOHOBBIX ¢Gauuii obpywenus. K cepepo-
BOCTOKY OHHM CMEHSIOTCS CYLIECTBEHHO IeCUaHH-

CTHIMH CJIOMCTHIMM OTJIOXKEHHAMH C JIMH3aMH U

MJIacTaMH KOHIJIOMEpAToB, B TOM YHCJIE C 3K30TH-
4eCKMMH O0JOMKaMH MarMaTH4ecKHX MOpoJ; Mo-
no6Hble 00pa3oBaHUs OTHOCATCS K (auusM cKiIoHa
Tpora (MpokCHUMalIbHble TYpOHOuTEI). B 103xe Tpora
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40KM

MOLUHOCTh TOJIIM PE3KO BO3PACTaET, COCTAB HX
CTAHOBHTCH CYIIECTBEHHO IJTHHHCTBIM (&JI€BPOIH-
Thl M apTHJUIMTBI), COOTBETCTBYIOLIUM [JEJbTOBBIM
¢daunsM. Ha ceBepo-BOCTOYHOM Iuiede Tpora Mol
HOCTb OTJIOKCHHH COKpallaeTcs, OXHOBPEMEHHO
BO3pacTaeT KOJIHYECTBO MEeCYaHOro Marepuana. Ta-
Kxim o6pasom B.U.Beprep (JIutoreoquHamMuueckuii
..., 1990) noguepkuBaet: "B pe3ynbrate auronoro-
(haumansHoro aHanuza B Anprya-Tapoiackoid (Ta-
PbIHO-ODNBIHHCKOM — NPHUM. aBTOPOB) 30HE YCTa-
HOBJIEH JITaBUHHBIA THI C€IMMEHTALMH C XapaKTep-
HBIMH JIaTepalbHBIMH pifaMu Typbuauros u Ouna-
TepanbHON dauunanbHoi cumMmetpueil. Takoe pac-
npeaenenne Qauui TypOUAUTOB HETHMHYHO A
rny6OKOBOAHBIX )Kea000B, XapaKTepH3YHOLIMXCA
OJHOHAMNpaBJIEHHOH daluxanbHO# 30HANBHOCTHIO.
CHMMETpPHYHO pacronoXeHHble 6OPTOBbIE OJIUCTO-
CTPOMBI H Apyrue dauuu obpylieHHs U Omon3aHui
TaKXkKe HOCAT Xapaktep 0Opa3oBaHuii, chopmHpo-
BaBLIMXCS B YCJIOBUAX PACTAKEHHS, T.€. Ha CTajuH
packpeiTHsa Tpora". ITo ero naHHbIM cOBpeMeHHaA
oCeBas 4aCThb Tpora MNpPOC/IeKUBAETCS JIMHEHHBIM
PABMTALUMOHHBIM MaKCMMyMOM U  JempeccHel
¢yHnaMeHTa Ha ryOuHy 1o 15 km.

Ha ypoBHe 3po3noHHOro cpesa ctpoerne C2
PBUTAXCKOrO PYAHOTO y3/a B 3HaYMTE]NbHOM MEPC
NpeoNnpeeseH0  JTHTONoro-aunansHpiMH  0C0”
GeHHOCTAMM (OPMHPOBAHHSA TOJIIL, YTO CBA3AHO ©
YHaClleI0BAHHBIM ~ XapakTepoM 6Gonee MO3AHMX
CKJIa4aTO-KOJUTM3HOHHBIX, MarMaTH4eckux # pyA
HBIX npouecco. OcoOblii uHTepec mpencTabIaloT
ceenenns B.W.Beprepa (JlutoreoauHamMuHeckui -
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Puc.4.2. Jluronoro-daunansHoe crpoeHme Capoinaxckoro pyaHoro y3ia. OcHoba no B.H.Beprepy u C.B.Mamonosy (1989 r.), uame-
HEHHUS W JIONOJIHEHHUA 110 aBTOpaM: 1 — YEeTBEPTHYHbIE ATMIOBHANBHBIE OTIOKEHHUS; 2—6 — NUTONOro-GauHanbHble THIB! MO3AHETPHA-
COBBIX TEPPUIEHHBIX OTNOXEHHH: 2 — XaOTHYECKHE TIMHHUCTO-NECIAHUKOBLIE OTIOXEHNUA 0OpYLIEHHA H 0MON3aHMs (aKKpPELUHOHHAs
TpHU3Ma OCHOBaHHS KOHTHHEHTAILHOTO CKJIOHA), 3 — MacCHBHBIE M HESCHO-CIOUCThIE MPYGO3EPHUCTHIE MECYAHUKH C TMH3aMH KOHI-
nomepaToB (paykcoTypOHANTEI NOJHOXHMA KOHTHHEHTAIBHOTO CKIOHa Xenoba), 4 — ABy4neHHoe rpybOpUTMHUYHOE MEpec/]anBaHHe
NaYeK NMecYaHUKOB W aEBPONHTOB (MPOKCHMANbHBIE TYPOUIHTBI NPUCKIOHOBOX Qaunu), S — ABy4NIEHHOE MENKOPHTMHUUYHOE MeEpe-
ClanBaHue TpaJallMOHHO-CIOUCTBIX MECYAHHKOB M ANIEBPOIMTOB (MENKOBOAHAA M WITOPMOreHHas dauus), 6 — TOHKOCIOUCThIE M-
HHCTHIE OTNIOXKEHHA OCEBOH 4acTH xenoba (AucTanbHbIf (auHanbHbI f3bIK NOABOAHOH AenbThl); 7-11 — cy6BynKaHM4eckue, oca-
L0YHO-BY/IKAHOT€HHBIE M MHTPY3UBHbIE 00pa3oBaHua: 7 — NOKPOBB! MIarHOPHONHTOB M arjioMeparoBsle Ty(bl MO3AHero Tpuaca, 8 —
NpeanonaraeMulit MO3AHETPHACOBBIH BYTKaHHUECKHR LEHTP, 9 — M30MMHMHK YaCTOTHI BCTPEYAEMOCTH KHCNLIX THTO— H BUTPOKIACTOB,
MUKpOJIaNKAeH B NO3AHETPUACOBBIX OTIOKEHUSAX, |0 — WITOKK AaLMTOB NO3AHEIOPCKOro-paHHEMENOBOro BO3pacTa, 11 — naiiky aH-
Ae3uT06a3anbToB MO3AHMI MEN-NaNeoreHoBOro Bo3pacta; 12-14 — paspsiBHblE HapylueHHs: 12 — pervoHabHble COPOCO-CABHIH
Anbia-TapriHckol cHcTeMbl, 13 — cOpoco-caABUry CyBIIMPOTHOrO NPOCTHPaHHA, 14 — TO e, MOA 4EeTBEPTHYHBIMU OTIOKEHUAMHY,
15-16 - pynnsie o6pa3oBanus: 15 — 3010TO-aHTHMOHHUTOBAA GopMauHs (KPYIMHBIM 3HAKOM Moka3aHo CapelIaxckoe MECTOPOXAEHHE),
16 - pynonposBrenys peaKOMETANTBHO-IONMMETANIHYECKOR (OPMALHH

1990) o 3HaumTensHOM 0Goramerun CypbMO# K-
HHCTBIX mopox TapbIHO-DNIBIMHCKOTO TpOTra: Cpei-
Hee comepkanue pasHo 32,3 r/t, mocturas B OT-
AenbHeIX 1po6ax 200 r/T. B.W.beprep menaer Bb-
BOX 06 McxonHOM reoXHMMHUECKOH CrelHani3aLmum
TOMWK pyAHBIMM KOMMOHEHTaMH, KOTOpbIE CBA3a-
Hbl ¢ By/IKAHHYECKHMM SBNEHHAMH, CHHXPOHHBIMH
OCaNKOHAKOMIEHHIO B OTIOKEHHAX Tpora (puc.4.2).

n0311HeTpuacoamﬁ LUCHTP BYJIKAHHYECKOH ak-
THBHOCTY Capsinaxckoro y3na seiasned FO.J[.He-
ROCeKMHEIM 1 ap. (1991) ceBepHee rnaBHOro pya-

HOro Tejaa MecTopokaeHHs. Ha ocranbHo# nioua-
mu y3na B.M.Beprepom u C.B.MamoHOBEIM 00Ha-
pyxeHo 8 opeosoB pacrnpoCcTpaHeHHs! OCafO4HO-

_BYJIKAHHYCCKHX IIOpOA. Hmerorcs CBCOCHHUA, 4YTO

BCE 3TH 00pa30OBaHUA OTHOCATCS K NMPOAYKTaM I1a-
THOPHOJIMTOBO No3aHeTpHacoBoi popmauun (He-
AOCEKHH U Jp., 1991; Amysunckuit u ap., 2001).
K nanHo#t ¢opmauuu npHHaanexat BYJIKaHHTHI,
pacnipocTpaHenHble B OacceifHe pyu. IlpaBriit Ca-
pblIaX, TIJBIOOBBIE  3MIOBHANBHO-AETIOBHATIbHBIE
pa3Bajibl KOTOPBIX CJIaraloT OTHOCHTENBHO Y3KYIO
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(ot 200 go 300 M) mosocy MIMHOM OKOJO 4 KM,
NPOTArMBAIOLLYIOCSH B CEBEPO-3aMaJHOM HarmpaeJie-
HHM COIJIaCHO C TeHepalbHbIM IPOCTHPAHHEM
cKIag4aTeiX CTpykTyp (puc.4.3). B TekToHH4eCKOM
OTHOUIEHHH OHH MPHYPOYEHbl K BOCTOYHOMY KpbI-
Jly NMpOTSXXEHHON CUHKIIMHAIBHON CKIIa[KH, 3amaj-
HO€ KpBUIO KOTOPOM OCJIOXHEHO pa3pbIBHBIMH Ha-
pylleHHsMH. BMelaromuMH NOpOJAaMH  CiIyXaT
apruUTMTBI U aJIEBPOJIMTHI C MPOCIOAMH MECYaHH-
KOB, OTHOCHMBIE 1O (ayHHCTHYECKHM HAaXOAKaM K
HOPHHCKOMY-P3TCKOMY spycaM BEpXHero TpHaca.
BynkaHUTBl NpeacTaBiieHb! MOTOKAMH IIarHOpHO-
JIMTOB, YepelyIoIUXCs C MPOCIOIMH M NayKaMu
OCaNOYHbIX TEPPUreHHBIX M  BYJKaHOrEeHHO-
TeppureHHsix nopon. [Tocneanue cnoxensl Tyddu-
TaMu (TydoasieBpolIMTaMH) C TFOPU3OHTOM "KOHI-
nobpexunit”. OparMeHTapHO pa3BUTHI KIAcTOaBbL
M KpYNMHOOOJOMOYHBIE KCEHOKJIACTONABBI ILIAarHo-
puonuroB. Bes Tonmma npetepnena ckiaagyaTtsle
nebopmauuu. B TekroHHueckH ocnabieHHBIX MpH-
Pa3NOMHBIX 30HaX MOPOJbl HHTEHCHBHO W3MEHEHbI
HaJIOKEHHBIMH ~ METAaCOMAaTHYECKMMH  TMIpPOTEp-
MaJIbHBIMH TIpOLieCCaMH. DTH W3MEHeHHs M cnabas
OOGHaKEHHOCTh 3aTPYAHANH H3yueHHWEe MarmaTdde-
CKHX 06pa3oBaHHii.

Haubonee pasHooGpasHas accouuauus dau-
aJIbHBIX Pa3HOBMAHOCTEH BYJKAHHTOB OTMEYaeTCs
B IOr0-BOCTOYHOM OKOHEYHOCTH Opeosia HX pacrmpo-
CTpaHeHHA. 31eCh NOBOJBHO LUHPOKO Pa3BUTHI KJla-
CTOMaBbl H KPYMHOOGJIOMOYHBIE KCEHOKIIACTONABHI
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Puc.4.3. Pasmelende Marmarnueckux
. 06pa3opaHuii B UeHTpanbHOM uyactH Ca-
. phblIaxckoro pyaHoro y3na. CocraBuiu
B.A.Amy3uHckuit M 1O. . Henocekun ¢
. UCMONB30BaHUEM MaTepHanos A.A.Buy-
(v koBa, H.b.By3oBa, }0.B.Ky3unewuosa u ap.:
1 — coBpeMeHHBbIE ALIIOBHANBHBIE OT/O-
EHHA MOHM 1 Teppac; 2 — Hepacd/IeHEeH-
HbIE TMIOMIALHbIE COBPEMEHHBIE CKIIOHO-
Bble H BEPXHEYETBEPTHYHBIE AMIOBHANL-
Hble OTNOXEHHUA; 3—6 — TeppureHHbie
OCaNO4YHLIE  OTNOXKEHWS  (AIEBPONHTSI,
NECYaHHKH, apruliuThl) — TpHAacoBas
CHCTEMa, BEPXHHHA 0Taen, HOpUACKHUH
paTckuit apycel: 3 — joHa Tosopecten

O

etimovae; 4 — nona Monotis ochotica, 5 — nona
Monotis scutiformis. 6 — noHa Otopiria ussuriensis;
7 — pa3sphIBHble HapyLIEHHA: a — YCTaHOBJIECHHbIE,
6 — newnppHpyeMmble Ha pagapHbIX CHHMKax; 8 —
" TeONOrMYeCKHEe IPaHULbL; 9 — NALMTHL: @ — HEU3Me-
HEHHblE, 6 — METaCOMAaTHYECKH U3MEHEHHBIE B 30HaxX
3HJIOKOHTAKTa, B — CEPUUMTH3HPOBAHHBIE B LUEH-
TpanbHOM yacTH MacchBa; 10 — nnarnopuonutsl, 11
— y4acTKM mnpeo0najalollero pa3BUTHS KCEHOK.a-
cTonas, 3pynTHBHbIX Opekuni; 12 — Capsinaxckoe
MECTOpPOX/IEHHE

T1arHopHoauToB. OONOMKH B HHUX NpPEACTaBJIEHb!
CBET/IBIMH, QIIIOUATBHBIMH PHOJIMTAMH, Yallle Bce-
ro OHM HUMEIOT PBaHO-YIUIOIWIEHHYIO (biMenonob-
HYI0 BBITAHYTYIO ¢opMy pasmepom ot 0,5 1o 10 cm.
bnuskyro dopmy UMelOT U "Uykable" J1aBaM KCEHo-
autbl aneBponuToB. ConepikaHue MOC/IEAHHX B
Ki1acronaBax konebnercs or 0 no 5% M pesko Bo3-
pacTaeT B KCEHOKJIACTONaBaX M 3PYNTHBHBIX Opek-
4usx, rae obiee KolnyecTBo 06JOMKOB JOCTHraeT
70-80% . B kBapl-M0I€BOIUNATOBOM LIEMEHTE 3THX
nopoA MHOraa HabsrofaeTcs MpUMeECh TIMHUCTOrO
Mmatepuasia. Cpeld KCEHOKJIAaCTO/1aB I1arHOPHOIIH-
TOB BCTpeYeHbl pa3Bajbl KBapLEBbIX MOpGHHPOB C
XOpowo pacKpHUCTAUTM30BAHHON OCHOBHOM Mac-
COH, KOTOpbIE€ OYEeHb YacTO OTMEvaloTCs B BUOC
BIJIIOYEHHH B KJIacTonaBax puoiuros. B roro-
BOCTOYHOH OKOHEYHOCTH BBIXOJIOB BYJIKAHHTOB Ié-
peKphIBalOlIHe HX TydOoaneBpOIUTBHl COAepXaT
rajbKy M1ariOpHOJIMTOB.

Bnu3kuii KOMMnekc NMopox pa3BUT B CEBEPO-
3anmaJHOM 4aCTH MOJIOCHI PaclpOCTPaHEHUs BYJ/Kd-
HHTOB. MOXHO Taloke 3aMeTHTh, YTO CTeneHb ME-
TaCOMaTH4eCKoro mnpeobpa3oBaHHsi MIardopHoJIH:
TOB 3HAYHUTENBHO YOBIBaET BOJIb MONOCH! B CEBEPO-
3anaJHoM HarpasJICHHH.

[lonyueHHble JaHHBIE MO3BOJNAIT Bocco3aaTh
BO3MOXHYIO OOCTaHOBKY BpeMeHH nposBieHH
By/IKaHU3Ma. BynkaHuueckuMu mnpocnoikamy A8
NSIOTCA BBLITAHYTBIE LEMOYKOM MoJorue 3KCTPY3HE®
HBle KynoJa ¢ rpu60o6pa3Hoi wiu acuMmeTpHaHOH



$hOpMOM M OTXOAALIMMH OT HHMX JIaBOBBIMHM IOTO-
kamu. Ilocne 3axOpoHeHHs MoJ 0CaJOYHOH TOJILEH
onu ObLTH nedhOpMHPOBaHBI B ME3030€ B MpoLEcCe
TEKTOHMYECKHX [BW)KEHUH, a 3aTeM AeHyAHpOBa-
Hbl. B Hacrosiiiee BpeMs ByJKaHH4eckdHe oOpaso-
BaHHs KyIMOJIOB, UX MOABOASIUMX KAHAJIOB, a TaKxkKe
NMPHMKYMOJIbHBIX YacTeH MOTOKOB (QUKCHPYIOTCA Ha
MECTHOCTM B BHAE pPa3BaIOB KCEHOKIACTONaB M
OpEKYHEBHMIHBIX TOPOA, a JaBOBble MOTOKM Mpes-
CTaB/NEHbl MEXIUTACTOBBIMH TeJIaMU [U1arMOPHOIHTOB.

[IpucyTCTBHE rajbKu IUIArHOPHOJIMTOB B IEpe-
KpbIBAIOWIMX Ty(OaneBpONUTaX OJHO3HAYHO CBH-
JeTeNbCTBYET 006 MX NO3ZHETPHACOBOM Bo3pacte. B
TO K€ BpeMsl 3TH re0JIOrH4ecKHe JaHHble He Corna-
CYIOTCS C KaMii-aproHOBBIMH JaTHPOBKAMH KHC-

AbIX ByNKaHUTOB (116-155 muH. ner). HauGonee
ZpeBHHe 3HaueHus — 148-155 mnu. ner (nosguss
10pa) — onpezeneHsl B mpobax crnabousMeHeHHbIX
TUIArMOPHOIMTOB, JIOKATH3YIOLIHXCS B  CeBepo-
3anafHOR 4acTH MOJIOCHl UX PacHpOCTpaHeHMs, Ha
neBOM oTpore Bopgopaszena pyd. [loTepsHHBI.
Bospactom 116 MiH. neT naTHpOBaHbI MeTacoMa-
THYECKH HM3MEHEHHbIe MIATHOPHONUTBI WIH, TOY-
Hee, BTOpHYHbIE KBapLMTHI, BCKPBITHIE 110 [IPABOMY
bopry py4. Ilpaeeiii Capbniax, T.e. B IOro-
BOCTOYHOH 4acCTH MOJIOCBl. OTO CBMIETENCTBYET
00 X OMOJIO)KEHHH 3a CUET BJIMSAHUA HaTO0XKEHHBIX
FHAPOTEPMATIbHBIX METaCOMATHYECKHX MpPOLIECCOB
MO3HEMENIOBOT0 — MAalIeoreHOBOro Bo3pacrta (Mo
BO3pacTy OpYyIEHEHHs), B TOM 4Hciae M Haubonee

Puc.4.4. PernoHanbHas reonoru-
yeckas nosuumus Capblnaxckoro
MecTopoxaeHus (Hemocekun u
ap., 1991): 1 — ka#Ho30lcKME
OTNOXEHHA; 2 — TEppUreHHbIE
OTIIOXKEHUS MENOBOr0 BO3PACTa;
3-4 — BepxHAA IOpa: TEppHUreH-
HbIE OTN0XKEHHUA (3), By/TIKaHOreH-
HO-0CazoyHble obpasoBaHus (4);
5—6 — cpemHss M HHXHsS opa:
TeppuMreHHble  oTnoxenrus  (5),
BYJKaHMTHI (6); 7 — Tpuac, Teppu-
FeHHBIE OTJIOXEHHS; 8 — BEPXHHUH
nmajneo30if, TEpPUreHHble OTIO0XKeE-
Hus; 9-10 — cpeaHuit U HIWKHHHA
najeo3oi: TeppureHHo-kapooHar-
Hble oTnoxeHns (9), BYJIKaHHUTBI
ocHoBHoro cocrasa (10); 11 — me-
TaMOpP(UYECKHE ClaHUBl AOKEM-
6pus (?); 12-21 — marmaruue-
ckue obpasoBanus: 12 — ueTBep-
THYHBlE BYNKaHHTHI, 13 — naneo-
reHOBBIE Tpaxuiaunaputel (a) M
wenoynsle  6asansTommbl  (6),
14 — nozaHeMenoBsie AaHKH OHa-

6a3oB, 15-17 — accoumauun Me-
JIOBBIX 'PAaHUTOUIOB: 15 — nefko-
rpaHuTHas  (MeTPOXHMHHECKHE
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THMbL: @ — MMNEPrTHHO3EMHUCThIH,
6 — BBHICOKOITMHO3EMUCTBIH; 16 —
IPaHHUT-/IeKOrpaHnTHas  (neTpo-
XMMUYECKUE THMBI. @ — BBICOKO-
FIIMHO3eMUCTBIR, 6 — yMepeHHO
raHo3eMucthiif); 17 — rpaHo-
JAMODUT-TPaHUTHAs (NETPOXHUMH-

YE€CKHE THIIBL: 4, 6 — cM. no3uuMs

16, B — MaJOrHHO3EMHUCTBI);

18‘19 = Cy0ByNKaHM4eCKMe acCoUMallMM MenoBoro sospacta (18 — puonuTosat, 19 — gaumrosas); 20 — MenoBbIE AaiiKH KHCIOrO
OCTasa; 2] — TNO3IHEIOPCKUE Aaltky OCHOBHOTO COCTaBa; 22 — pa3phiBHbIC HApYIIEHUs (a — HanBUrH, 6 — B36pockl U cOpockl); 23 -

Y
C0noruyeckue rpanniisl; 24 — CapbLiaxckiit pyaHbIH y3en.

cxa BPe3ke ~ cxeMa TekToHMUECKOro paftoHuposanus Tepputopun. Momo-Tlonoycnas (MIT) soma: Taac-Xasxtacckuit (T) 1 Mom-
n""ﬁ M) ropcr-aHTHKHHOpUK; AHo-MHANrHPCKas CMHKNMHANBHAS 30Ha: DNbIHHCKOE Ckiaaqyaro-risiosoe nonusrue (), Hubs-
~Hleunckuii (M) n Bepxueunaurnpckuii (BHU) Meracunkaunopun, Hepa-Omuyrckuit Meracunkautopuit (HO)
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yOaleHHBIX OT MECTOPOXIEHHS U HaUMeHee U3Me-
HEHHBIX M1arHopHonUTOB 1o py4. [ToTepsHHoMy.
Capbnaxckuit y3en fABJISETCS COCTAaBHBIM 3Jle-
MeHTOM TapblHO-DNBrHHCKOM pyHOH 30HBI, BKJIIO-
yaiouled MOMHUMO 30JI0TO-CYPbMSHOM TaK)Ke MeCTO-
poxaeHus ManocynbGHOHOH 30/10TO-KBapLUEBOH U
MOHOMETA/IBHOH CYpbMSHOH pyAHBIX (opmauui.
Ota MeTaloreHHuecKas 30Ha pasjiesifer aBe Kpyr-
HeHIIHe CTPYKTYpbl CKJIaquaThIX Me3030MI: Abl-
4a-ONIBrMHCKOE CKJ1a4aTo-Tibi00BOE MOJHATHE C
OTHOCHTENBHO ciaboit OpaxudopMHO# cknagyaTo-
CTBIO M CNabbIM NPOABJIEHHEM MarMaTH4ecKux ob-
pazoBaHuii U HHbsAnu-Jle6MHCKUN MeracHHKJIHHO-
puli ¢ WHTEHCHBHOH JIMHEHHOH CKJIag4yaTOCTBIO M
pa3HOOOpa3HbIMH  MpPOABJEHHSAMH  MarmaTH3Mma.
JlanHas 30Ha ¢ npeobnajamouieii CypbMsSHOH H 30-
JIOTO-CYPbMAHOM MHHepain3alMeil pe3ko oTIHYa-
ercd OT [PYrMX METANIOHOCHBIX 30H ME3030HM[
BocrouHoit SIkyTun Tem, yTO B pyAax MOCJIEAHUX
CypbMa SIBJISI€TCS JIULIb COMYTCTBYIOLUMM 3/IEMEHTOM.
Cnenyer nomg4epkHyTh 3HaUMTENBHOE BIIMSAHHE
Ha JIOKalM3aLMI0 MarMaTHTOB M Pa3MeEILEeHHE 30J10-
TOrO0 M 30JIOTO-CYPBMSHOTO OpPYAEHEHMs pasHo-
MacIuTabHBIX CHCTEM pa3pbIBHBIX HapyLIEHHH JH-
HEWHOro, IyroBoro M KOJIbLEBOrO THMOB WU KOppe-
NSLMIO HEKOTOPBIX THIOB PYAHOH MHHEpaH3aLUH
C pa3NUYHBIMH IO XapaKTepy NpOsABIECHHAMH Me30-
30iickoro Marmatu3ma. B npenenax pynHo# 30HbI 1
Ha mpuneratouleit Tepputopuu (pHc.4.4) BeIaENsAeT-
Cs WECTh 3TaloB MarMaTHYeCKOH aKTHBHOCTH:
PaHHETPHACOBBbIA, TMO3HETPHACOBBIH, paHHEOp-
CKHii, MO3JHEIOpPCKHUH, PaHHEMEJIOBOM, no3gHeMe-
nosoit (Henocekun u ap., 1991). Marmatuveckue
MpOLIECCH MPOSIBUIMCh B LIMPOKOM Pa3BHTHH Kak
BY/IKAHHYECKHX, TAK U HHTPY3UBHBIX 00pa30BaHHH.
BynkaHusM paHHe- M MO3JHETPHACOBOTrO, a TaKXKe
PaHHEIOPCKOro 3TaroB XapaKTepH30Bajcs (GpOpMH-
posanueM 3¢ ¢y31BoB 6a3anbTOBOrO, aHAE3UTOBOrO
M PHOJIUTOBOrO COCTaBOB, a TaKXkKe Aack M cyOBys-
KaHHYECKHX TeNl rab0po-AHOpPHTOB, IHOPHTOBBIX
nopQUpPHTOB, NAUMTOB M KBAapLEBBIX MOPQHpPOB.
[Mo3aHeropckue BYJKaHHYECKHE KOMIUIEKCHI pai-
OHa KOHTPOJIMPYIOTCA JIMNHEHHOH uenoukoi rpabe-
HOB M pa3fensioliuX HMX IMOAHATHH BAONbL IOro-
3anafiHoi OKpauHbl KOJBIMCKOro MaccuBa, KOTO-
pble o6benunsiiorcs B Mnunp-Tacckyio pudroByro
cucremy (CypHuH, 1986). Marmatusm mno3aHed
I0pBl BKJIIOYAET accoudauu 3QQy3uBHBIX, BYJIKa-
HOK/IACTMYECKMX W HHTPY3HBHBIX TIOpOA, MNpea-
CTaBJIeHHBIE MUKPHUT-0a3aJIbTOBEIM H aHOE3UT-pHO-
AUTOBBIM  KoMrekcaMu.  [Tukpur-6a3aneToBblii
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KOMIUTEKC  OKCc(OpA-KMMEPUIKCKOro  BO3pacTa
obbenuuseT 3¢ ¢y3uBHyIO auuio CyOLIENOUHBIX 1
TONEUTOBBIX OasanbToB, cnabonuddepeHuHpoBaH-
Hble HHTPY3HH [TUKPHTOB, MUKPHTOBBIX JOJIEPHTOB,
rab0po-moJiepuToB, JIEHKOKPAaTOBBIX M MerMaToMA-
HeIx rab6po. ITopoasl aHAE3UT-PHONHUTOBOrO KOM-
IeKca KHMEPHDK-BODKCKOTO BO3pacTa 3TOro pe-
rHOHa OTHOCATCS K H3BECTKOBO-LIEJIOYHOH CEpHM.
C MarmaruramMu NMHKpUT-6a3anbTOBOro KOMILIEKca
MapareHeTM4YeCKH CBf3aHa MeOHO-CyNbQUAHAA U
fopo-cunuKaTHas pydHas MuHepanuzauus. B 3¢-
(Gy3MBHO-OCaIOUHBIX TONLIAX aHAE3HT-PHUOIHTO-
BOrO KOMIUJIEKCa YCTaHOBJIEHBI CTpaTH(OPMHbIe
MOJTMMETATHYECKHE Py IONPOSBIICHHS.

TeKTOHUYEeCKOoe CTPOeHUe U 0CafoYUHbIe
nopogbl Capbinaxckoro pyaHoro ysna

B npenenax Capbutaxckoro pyaHoro ysjia oT-
YETMBO MPOABJIEHBI 3/IEMEHTBl PErHOHATBHOM 30-
HalbHOCTH OpPYAEHEHHs. YCTaHOBNEHO, YTO Haubo-
Jlee WHTEHCHBHOE pPa3BHUTHE 30JI0TO-CYpPbMAHOro
OpyleHeHHs B mnpenenax ysjla CONpPSXKEHO C TOH
yacTeio TOpHOYaHCKOH CHHKIIMHAIH, KOTOpas oc-
JI0KHeHa KPYMHOM aHTHKIWHANBIO CyOLIMPOTHOrO
NPOCTHPAHHs U CHCTEMOH MHOIOYHMCIIEHHBIX ME-
KHMX CKJIaJOK. YUHThIBas HEpaBHOMEPHBIH XapaKTep
pacnpocTpaHeHHs OpYAEHEHHs B CTPYKTypaX Y3ia,
0COOEHHOCTH HM3MEHEHHUS MHHEpaIOro-reoXHmH-
4eCKOro cOCTaBa pyJ M APyrHe JaHHbIE, B Ipeaeiax
Capbutaxckoro ysna BbigensioTcs Capbuiaxckoe,
[MocnyuHoe, Kynkyrypckoe, HesametHoe n Mnau-
rupckoe pynHble nons (puc.4.5). M3secTHo Takxe
HECKOJIBKO MEJIKMX pa3oOLUEeHHbIX pyAOTPOsBIEHHH.

OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM, KOHTPO-
JupyommM opyneHeHue Capbliaxckoro yasna, AB-
nisieTca paspbiBHas TekToHuka. Hambonee pmeranb-
HBIH aHaMU3 pa3pbIBHOH TEKTOHMKH pYyAHOro Mo
M, B MeHblUei CTeneHH, pyJHOTO y3/a BbIITOIHHIH
E.A.Cubupsxos, }0.B.Ky3HeuoB u apyrue uccre
noBatend. B npeaenax pyaHoro ysna OTYET/HBO
BBIE/IIOTCA JIBE CHCTEMBI Pa3phiBHBIX HapylICHHI
C a3UMyTaMH npocTUpaHui 60—80° u 340°. Xapak-
TepHO, 4To obluee mpoctHpanue TapbiHo-DabrHH
ckoro ryGuHHOrO pasnoma (320°) He coBnagaeT ¢
MPOCTHPAaHHEM pPYAHOro pasnoma Capbliaxckoro
moas (315°). DTo HecooTBeTCTBHE MoxeT OHITE
OOBACHEHO H3MEHeHHeM NpocTHpaHus TapbiHO”
OneruHckoro pasnoma Ha 10-30°, koTopoe BbIsBA]
B 1975 r. B.T.BraiuMupos, u uto NOKa3biBacTe!
PasTMUHON OPHEHTHPOBKOH oceil ckapdats



Puc.4.5. CTpyKTypHO-METaNNIOrEHHYECKAL
cxema Capblnaxckoro pyasoro ysna. Co-
crasun B.A.AMY3MHCKHII ¢ HCrNONb3OBa-
nueM Matepuanos H.B.By3osa, A.K.Koto-
su4, 10.B.Ky3ueuosa, B.I".Bnanumuposa,
2.4.1pymnHckoro, A.A.BHykoBa: 1 — ocu
aHTHKIHHANEH; 2 — OCH CHHKIMHaNeH; 3 —
pa3phIBHBIE HAPYIIEHHA: @ — KpynHble, 6 —
menkue; 4 — cyOBynkaHM4YECKHe Tena ja-
UMTOB MENIOBOro BO3pacTa; 5 — Tena BYJ-
KAHWYECKHX PHOJIMTOB M COMPOBOXAAIO-
LIMX MX MOPOJ MO3RHETPHACOBOro BO3pac-
ta; 6 — nallku OCHOBHOro cocraBa;, 7 —
riyOuHHbIH KOHTYp Capblnaxckod Konb-
uesoit cTpyktypst (no I'.H.Ulapogy); 8 ~
KOHTYpBI ¥ YCIIOBHas BENTHYMHA adpoMmar-

HUTHBIX aHOMaJIUH; 9 — MECTOPOXKIAEHHE U
pasHoMaciuTabHble PYNOTpPOABNCHUA 30-

(N 1
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J0TO-CYPBMAHOIO H CYPBMSHOI'O THIIOB,

10 — pynonposBieHus ON0BOMONIHMETAN-
nnyeckoro tuna; 11 — rpanuusl Capbinax-
CKOro pYIHOTO y3na; 12 — rpaHuusl pya-
Hblx noned: U — Unaurnpckoro, K — Kyn-
kyrypckoro, H — Hesamernoro, I1 — ITo-
cnyuHoro, C — Capsliaxckoro

CTPYKTYp pasHoro mopsaka. B Takom ciyuae oc-
HOBHbIE pa3pbIBHbIE HAPYLUEHHUsS PYAHOrO y3/1a Mo-
ryT pacCMaTpHBaTbCA KAk ABE CHUCTEMBbl KpyToma-
JAloWMX CyOnepneHAHKYIAPHBIX CABHIOB, BO3HH-
KaloLMX MPH CXXaTHK Mo HanpasieHuio 30-210° B
TaBHBIX CKJIAQUaThIX CTPYKTypaX Te€HEepaJbHOro
cesepo-3anmagHoro (300°) mpocTupanuda. Bnonne
OYEBHIHO, YTO H3MEHEHHE OPHEHTHPOBKH CKJIa[ua-
ThIX CTPYKTyp MpH oOlIeM eAHHOHANpaBlI€HHOM
CKATHH MOXET OBITh CBA3aHO C GJIOKOBBIM CTpOe-
HHEM HKXKHETO fApyca.

[Tnowane CapbutaxcKoro pyAaHOro ysnia OTJIH-
YaeTcs OT OKpy»KatoLled TEPPUTOPHH HECKOIBKUMH
CBoCOOpa3sHbIMH OCOOEHHOCTAMH TEKTOHHYECKOro
CTpoeHus. ['maBHbie U3 HUX: 1) paBHO3HAYHOE CO-
YCTaHHe pa3pbIBHBIX HApyLIEHHH BOCTOK-CEBEPO-
BOCTOYHOro M ceBep-CeBEpO-3allajHOrO Harpasiie-
HUH, 2) ycloXKHEHHe CcKIafyaTod TEKTOHHMKM OT

IAHTOB K LEHTpa/lbHOM 4acTHU y3na, BocTok-
CEBEPO-BOCTOYHBIE pa3pbIBHbIC HAPYLIEHHA KOH-
TPONHpYIOT BCe THIbI OPYAEHEHHUS PYAHOro y3ia,
HO ouenb peako ABMAIOTCA PYAOBMELIAIOLMMH.
Pynomewmatowmit XapakTep HapylLICHHH ceBep-
C€BEPO-3ananHOil OPUEHTUPOBKH ONPEENAETCS, 110
HalleMy MHeHHIO, cOYeTaHMEM CTPYKTYpHOTO H
MTonoruyeckoro hakropos opyaenenus. Ilocnen-
Hee ocobenHo oTueTnMBO BHIPaXKEHO [UIA PyAHBIX
Te1 Kynkyrypckoro mons, KOTOpBIE OTJIMYAIOTCA
CYbnnacroseim 3ajleraHHeM, a KOHTPOJIMPYIOTCH

7 gsfeeo[= i

HapyLIEHHIMH BOCTOK-CEBEPO-BOCTOYHOIO MPOCTH-
paHusa.

3a rmpegenaMd pYAHOrO Y3na CKIagyaThble
CTPYKTYpPbl MMEIOT NMPOCTOE CTPOEHHE W mpeobna-
JAOLIYI0 CeBEepO-3amajiHyl0 OpueHTHpoBKy. Ha
TUIOIaAM y3/1a HEKOTOpble CKJIafIk¥ MEepBOro Mo-
pAaKa H3MEHAIOT NPOCTHPaHHe oceil 10 cyOLmMpoT-
HOT'O U OCJIO)KHEHBI MHOT'OYHMCIIEHHBIMH CKJIaIKAMH
6onee BbICOKOro Mopsjka, B paBHOWH Mepe ceBepo-
3anagHoro M cybumpoTHoro HanpasneHuid. Haubo-
Jiee NOJIHOE COYeTaHHe 3TUX 0coOEHHOCTEH npHcy-
Lle CKJIaayaThiM U Pa3pbIBHBIM CTPYKTYpam cobcCT-
BeHHO CapplIaxcKoro pyaHOro nois, YTo BMECTE C
JUTONIOTHYECKUMH  daKTOpaMH NpenonpeeaHiIo
obpa3oBaHue 34eCh KPYITHOTO MECTOPOXKACHHS.

Capbuiaxckoe pyRHOE MoJjie CONpSKEHO C yda-
CTKOM COBMeLIeHHs ryOuHHBIX rpaHuy Capblnax-
cKoro cyOBy;IKaHa U HEBCKpHITOH TaaloBckoH HH-
TPY3HH, NPOABUBILEHCA KpPYMHOH a3pOMarHWTHOR
aHoManued. Ha ydvactke Habniomaercs KopeHHas
nepecTpoiika CKJIaa4aThIX M Pa3pbIBHBIX CTPYKTYp
BTOporo M Gosee BBICOKHMX MOpAnkoB. B mpenenax
nons BbIABJIEHO 30JI0TO-CYPbMSHOE U OJIOBOIOJIH-
METAINTMYECKOE OpyAECHEHHUE, H3BECTHBI POCCHINHbIE
MECTOpPOXIAEHHS 30JI0Ta U LIJTMXOBble 3HAKH KHHO-
Bapy.  ONOBOMOJMMETANNIMYECKOE  OpYJEHEHHe
NpeACTaBICHO 4eTblpbMs MposBieHuaMH. Ha Tpex
M3 HUX B 3amaJHOH 4acTW MOJsA pa3sBUTHI KBapll-
KapOOHaTHBIE >KUIIbI, JTOKAJTH30BAaHHbIE B MEXIIa-
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CTOBBIX 30HaX ApOOJIEHHA, KOTOpPbIE MPOCEXKEHBI
Ha 30-170 M u umeroT mowmHocTs 0,5-20 M. Co-
nepxanue onosa Huskoe (0,002-0,5%), orMeuaroT-
ca taoke Measn (0,01-0,2%), mapranen, (0,1-0,7% )
u ceuHen (0,01%). ITposBneHns NpHypoOYEHBI, MO-
BHAMMOMY, K HAAKYMOJbHOM 4YaCTH HEBCKDBITOH
HHTPY3UM TPaHUTOMAHOrO cocTaBa. YerBeproe
NPOSIBNIEHHE MPEACTAaBICHO HECKOJIBKHMH >XKHJIAMH
B 30HaX ApOOJICHHA CEeKYLIEro U COrjlacHOro Xapak-
Tepa B LEHTpaJbHON 4acTu nois. PTyTHoe opyne-
HEHHe B KOPEHHOM 3aJIEFaHHH HE YCTaHOBJIEHO, HO
B QJUIIOBUH HEKOTOPBIX py4beB BCTPEUCHBI €AMHHY-
Hble 3HaKH H HECKOJIbKO rajiexk (oo 1 cMm B nuamer-
pe) kuHoBapH. PTyTh Ha ypoBHe MpHMeECH onpele-
JIeHa B TEXHOJIOTHYECKOH mpobe 3050TO-CypbMs-
HbIX pya CapbU1axCKOro MeECTOPOXKIAEHHUA.

PynHble Tesla MECTOPOXKAEHHS JIOKATM30BaHbI B
OJHOTHUITHBIX JIUTOJIOTHYECKHUX Pa3HOCTAX MOpPOX
HOPHIACKOro M p3TCKOro SpycoB TpHaca, KOTOpbie
pasgensioTcs Ha ABe TolwM. OTIOXKEHHS cpedwel
momuyu eepxuenopuiickozo nodwvapyca (Tin’;) pac-
NPOCTPaHEHbl B LIEHTPAJILHOM H 3aMaJHOM YacTAX
PYAHOro nos, 3aHUMas MOYTH MOJIOBHHY €ro IIo-
waau. MMu cnoxkeHsl fApa M KpbUIbS AHTHKIH-
HAIBHBIX U CHHKIIMHANBHBIX ckiagok. [To cooTHo-
LIEHHIO AIEBPOJIIMTOB, NMECYAHUKOB M UX MEPEXOA-
HBIX pasHOCTeH BbIEJAETCA HECKONbKO Iavek
MOILIHOCTBIO OT 5—6 no 120-160 M, npHyeM B HIDK-
Heii ¥ cpeliHel YacTAX paspe3a npeobagaior ajies-
pOMTBI U MecHYaHHCThIe aNeBpoaHThl (3/4 obuero
obseMa), a B BepxHeld yacTu Gonee pacnpocTpaHe-
HbI IECYAHWKH U alIEBPHUTHCTBIE NecyaHUukH. OO1as
MOLIHOCTh ToMUM okoymo 1 kM. I'panuupr mexay
naykamMi HedeTkue. Mx kaptupoBanue eue 6onee
YCIIOXKHAETCS B CBA3H C NMOCTENEHHbIMHU (baryais-
HBIMH U3MEHEHUAMH MOPOJ MO NPOCTHPAHHIO.

Bonee Monoaple OTNOXKEHHA HepacuneHeHHOU
6epxHel MOAWu B6epHEeHOPULCK020 noOwApYca u
PAMCKo20 Apyca (T3n32 + r) 3aHumaloT okosio 60%
MjoWaay pygHoOro mosis, OXBaTbiBag CeBEPO-
BOCTOUHYIO, I0r0-BOCTOYHYIO M IOXHYIO €ro 4acCTH.
HMH cnoxeHsl Myabasl M KpbUIbS CHHKJIMHAJIEH,
pexxe — KpblIbs aHTHIJTHHANIEH OIKe K X CBOJaM.
B paspese mpeoOnanaioT aneBpOAMTBI M MECYAHH-
CThle alieBpoNuThl. ILnacTel aleBpUTHCTHIX Mecya-
HHMKOB W NMECYAHMKOB BCTPEYAIOTCS PEAKO, OHH He
BBIIEPKAHBI 110 MOLIHOCTH, a MO NMPOCTHPAHHIO K
NajieHHIo QanHaIbHO 3aMeILAIOTCS ITECYaHUCTBIMU
anesponutamMi. O6LWas MOIHOCTb TOJLIM — OKOJO
975 m.
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B uenom mno crparurpaguyeckomy paspesy
ocapouHod Tonmuy Cappliaxckoro pyaHOro mois
}0.B.Ky3HeuoBbIM BbIfeneHO 49 nnacToB MOLLHO-
cThio oT 8 mo 285 M, xoropele ob6beauHstoTes B 9
navek. Kakux-mibo CyleCTBEHHBIX H3MEHEHHMId
MOIIHOCTH B COCTaBe TOJIIHM M OTAENBHBIX Mavek
Ha TUIOLIaM PYAHOro MoJis He oTMeuaercs. [lepe-
PBIBOB B OCAAKOHAKOIUIEHHH HE BBISBJIEHO, HO YC-
JIOBHS OCAJKOHAKOIUIEHHS BO BPEMEHH HECKOJIbKO
HW3MEHWIHCh, YTO BBIPWKEHO (palMaibHBIMH OCO-
6eHHOCTAMH OTAENbHBIX Mayek. bosee Bbiaep KaHbI
MO0 MOLIHOCTH U MMEIOT pa3/iniHble (aluuanbHble
NPH3HAKH TUIACThI MECYAHHUKOB, YTO MO3BOJSAET MC-
NOJIL30BaTh MX KaK MapKUPYIOLUHE FOPH3OHTHI MpH
reoJIOrH4eCcKOM CheMKE.

YepenoBaHue TIaYeK MECUAHUCTBIX W IJIHHH-
CTBIX OTIOXKEHUH, mepecekaeMbix PyaHeIM pasno-
MOM, B CHIY pasiHyHusi MX (PU3HKO-MEXaHHYECKHUX
CBOMCTB, HAlIO OTPa)XE€HHE B CTPOECHUH pa3yioMma.
JIMTONOrMYECKHH COCTaB MOpoa M HMX (H3HKO-
MexaHU4YecKHe CBOHCTBa ONpelNeHIH Kak OOl
MOPQOJIOTHIO  PyJOKOHTPOJIHPYIOILEH MOBEpPXHO-
CTH, TaK W THII TEKTOHHTOB M HX NMPOCTPAHCTBEHHOE
pasMelleHre. BnusHue JUTONOrHYECKHX OCOOEH-
HOCTe# 0CaJOYHBIX MOPOA HHTEHCHBHO MPOSBHIIOCH
HE TONBKO B CTaAui0 (OPMHPOBaHHA pyHdOBMe-
IAKOILEA CTPYKTYpBI, HO ¥ BO BpeMs pyaoobpaso-
BaHHs, KOrJa MPOHCXOIUIH OKOJOPYIHBIE METaco-
MaTH4YecKHe NpeoOpa3oBaHUA BMEILAIOLIMX TOJILL,

[To cocTaBy M CTpyKType mopoabl o6enx To/l
He pasIMyaloTCd, MO3TOMY HHXXe MpUBOAMTCA 00-
IIas XapaKTepHCTHKA BCEX Pa3HOCTEH.

Anesponrumsl — OGBIYHO TEMHO-CEPOro MK
MOYTH YEPHOro LIBETa, HMEIOT XOPOLLUO BHIPAXKEH-
HYIO CJIOHCTYIO TekcTypy. CTpykTypa mnopod -
aleBpOJIMTOBass M MeNUTO-aleBpoauToBas. O610-
MOYHBIH MaTepHal IEBPOJIMTOB XapaKTepH3yeTcH
HEBBICOKOH OKaTaHHOCTBIO, MPEACTaBJIEH B OCHOB-
HoM kBapuem (50-70%), moseBbiM LUmaToM (A0
10%), myckoButroM (00 5-6%). 3HauMTENBEHOE KO-
nuyecTBO (10 20%) AETPUTOBOTO BewLlecTBa B a/IEB-
pONHUTAaX paclpeleNeH0 PaBHOMEPHO, M OObIYHO
OHO BBITIONHAET MOPOBOE MPOCTPAHCTBO MexAy 00-
JIOMOYHBIMH 3epHaMH. L[eMeHT miIeHOYHOro U pexeé
6a3abHOrO THNA MMEET MNIHHHCTBIN (rUApPOCIIOAH-
CTBIH), KapOOHATHBIH MM CMEINaHHBIH COCTaB. 06-
JIOMKM TOPOA TMPH 3MHMIE€HETHUECKUX H3MEHEHHAX
KOPPOAHPYIOTCA, OCOOEHHO MpH pa3sBUTHU kap6o-
HaTHOro LeMeHra 6a3ajibHOro THMA.

ITecyanuxu OTIMYAIOTCA OT aneBpoauToB 6071¢¢
CBETIBIMM TOHaMH okpacku. TekcTypa nopoA Mac



CHBHaf W MHOTJA CJIOMCTas; CTPYKTypa — NCaMMH-
toBas, anespuroBaid. [To cocraBy 0610MouHO#M Yac-
TH TIECYaHHKH OTHOCATCA K apKO30BO-KBapLEBBIM:
xBapl (60-80%), nonesbie mmnarel (5—20%), kpem-
aucTole mopoasl (2—10%), MyckoBUT u GuoTHT (IO
2%). 3epHa MHHepaIOB U OGJIOMKH MOPOJ XOPOLLO,
pexe — cpeaHe— M cnabo okaransl. Jna kBapua Xxa-
paKTEPHO MOJIHOE MM C/IabOBONHHCTOE yracaHHe
HaTMYME €IUHUYHBIX MTOJIbYATBIX BKIIOUEHHIA ara-
tuTa. [lonesble WMaThl MpeacTaBieHb! MIarHOKIa-
30M U KaJMEBBIM TNMOJIEBBIM wmaToM. OJMroknas-
aHOE3UT U peaKo albOHT XapaKTepH3YIOTCA ABOMH-
HHKaMH MO0 anbOMTOBOMY 3aKOHY, BTOPHYHOH Kap-
OoHaTH3aLMeH, CEPHLMTH3aUMEN U MeTUTH3ALHEA.
MUKpPOKJIHH B 3epHax obsiafaeT ABOHMHHKOBOH pe-
weTko#. LleMeHT ruapocmoancToro, kapboHaTHOTO
MIM CMELIAHHOTO COCTaBa OTHOCHMTCS K MOPOBOMY,
MIEHOYHOMY WIM KOPPO3HOHHOMY THITaM, OH paB-
HOMEPHO HACBIIIEH OPraHUYECKHM BelIECTBOM.
AKUECCOPHBIE MHHEpaJIbl BCTPEYAIOTCS OYEHb pel-
KO U MpeJCTaBNEHbI allaTUTOM H 3MTHUAOTOM.

MarmaTuyeckue nopoabl

[lo naHHBIM O€TaNbHBIX NeTporpadHUecKHX,
NMETPOXHMMHMYECKHX M TEOXMMHMYECKHX HCClieJoBa-
wuit (Hemocekun u nmp., 1991) cpenu marmaruue-
ckux obpasoBaHuii CapbulaXxCKOro Yysjia MOTYT
ObITb BBImENEHBI TPHU TPYMIBI MOPOH: KHCIBIE,
CpelHHe M OCHOBHbIe. MarmaTHyeckue Tena, clo-
XeHHbIE MOpPOJAMH KaXKIOH IpyMIbl, UMEIOT pas-
THYHOE reOIOrHYECKOe MOJOXKEHHE B CKJIAAYAThIX
H Pa3phIBHBIX CTPYKTYpax y3/ia, UTO OMpeaensieTcs
B NMepByi0 odepeAb WX BO3PaCTOM OTHOCHUTENBHO
nepuosa ckragyaTocTH. Tak, MPOM3BOAHBIE KHUCIIO-
O M CpefHero MarmMaTH3Ma OTYET/IMBO pa3jelieHbl
TpoOLECCOM CKJIAMYATOCTH: KHCIIblE BYJIKAHHMTHI M
ConpoBoXKAaOLIME HMX OCAZOYHO-BYJKAHOT€HHBIE
00pa3oBaHMs SBNAKOTCA NOCKIAAYATBIMK, a CpEl-
HHe — nocneckiaayatbiMu. Tena ocHOBHOrO cocTa-
Ba Taike MMeIOT Mocseckia 4aThiii Bo3pact. Mar-
Matiyeckie 06pa3oBaHMs PYAHOrO y3/ia Mo BO3pac-
THOMY MOTOXKEHMIO B 3Tanax TEKTOHHYECKOro pas-
BUTHA palioHa, meTporpaduyeckoMy COCTaBy, meT-
PO- ¥ reoxuMuyecKMM 0COGEHHOCTAM MOTYT GBITh
OTHeCeHs! K TpeM OPMALIMAM: TIArMOPHOTHTOBOM
No03nHeTpuacoBoi, JaLMTOBOM MENOBOM M aHAE3H-
To0a3a1ETOROM Me-NaeoreHOBOI (Henocexun u
Ap., 1991). O6pasosanns narnopuonuToBoit Qop-

MaUnn nospHeTpHacoBoro Bospacta 0XapaKTepH30-
BaHbI Bpipe,

K panHeMenoBo# nauuToBo# ¢popMauuu B npe-
Jienax y3ia OTHECEHbI MOPOAbl OMHOMMEHHOTO Cy6-
BYJIKAHMYECKOrO MaccHBa, o6Haxalolerocs Ha BO-
nopasaene pyd. [Ipaseiit Capbutax u pyy. ITo3guuii.
OH crnoxeH poropoo6MaHKOBO-OMOTHTOBBIMU [a-
LUMTaMH M UX NPOMHIHTHU3HPOBAHHBIMH Pa3HOCTS-
mMH. OBanbHas ¢opMa BbIXOJA B IUIAHE MOC/YXKHIA
NPEABIAYLIMM HCCIIENOBATENIM OCHOBaHHEM HMe-
HoBaTb ero mrTokoM. K cesepy M 1ory ot mMaccupa
HabmoJaloTCs HE3HAYMTENbHbIE MO MUIOLAAH pas3-
BaJIbl H3MEHEHHBIX JALUTOB, B TOM 4YHCIe U TPH
Y3KHX KpynHorasi6oBbix 1utefdoo6pasHeix pa3Ba-
1a JalMTOB, KOTOPble OOBIYHO HE MPHMHHUMAIOTCS BO
BHMMaHH€E NPH PEeKOHCTPYKUUH (opmbl Tena. KoH-
TaKThl JALMTOB C BMEIIAIOIIMMHU OCaZOYHbIMH IO-
ponamu 3akpbiThl. [To reopusrueckuM JaHHBIM OT-
M€YaeTcs TaKkKe MaJOMOIUHBIA “KOopHeBOW cien’”.
OTH [JaHHBIE C YYE€TOM COOTHOLIEHHMS JALUTOB C
BMEIAIOLMMH OTJIOXKEHHAMH H MPOCTPAHCTBEHHO-
ro pacnpoCTPaHEHMs HX MIBIGOBBIX pa3BaloB MO-
3BOJIAIOT  MPEANONIOXKHTh  JIAKKOJIMTOMOAOOHYIO
¢dopMy 3aneraHus BYJIKAHHTOB.

B pmanMrax oTMeuaroTcs ABa THMAa THAPOTEp-
MaJbHBIX HM3MEHEHHii: IUIOWlagHas TMpPOMHIMTH3A-
LIS ¥ JIOKAIBHBIE 30HBI OKBAPLEBAHHA H CEPHLIHTH-
3allMM BAOJL TEKTOHMYECKWX HapyweHud. Haubo-
Jle€ WHTEHCHBHO IOC/IEAHUE Pa3BHTHl B 3HAOKOH-
TaKTOBBIX YYaCTKaX pPacCMaTpHBAEMOro MacCHBa.
MolHOCTh 30H HAJIOXEHHBIX METacOMaTHTOB, IO
HaluM HabmoaeHuAM, konebnercs ot 10-12 cM mo
nepBbix MeTpoB. KOHTakThl MeTacOMaTHTOB C He-
H3MEHEHHBIMH JALMTaMH OTUYETIIMBBIE, HO HE PE3KHE.

K-Ar Bo3pacT n1auMTOB AaTHpPYeT UX B HHTEpBa-
ne paHHul — nozanuid Men (130-102 mnH. ner).
HetanbHoe mneTporpaduyeckoe OMHCaHHE MOPOI
6bto cnenano panee (Hemocekun u mp., 1991).
OtMeTHM, YTO BAOJIb 30H TPELIMHOBATOCTH NOPO/ABI
PAacCIaHLIOBaHbl C IIPOSBICHHEM HAIOXKESHHBIX Npo-
LIECCOB KPEMHHEBO-KATUEBOro MeTacomaro3a (Ok-
BapLIEBaHHE MY CEpPHLMTH3aUMs). B H3MeHeHHbIX
BYJIKAHHTaX HOBOOOPAa3OBaHHBIM CepULMT ABJAETCS
OJHUM M3 OCHOBHBIX NMOPOA006pasyIoIHX MHHEPa-
no. MlHOra OH MOYTH MOJHOCTBIO 3aMellaeT nop-
¢upoBbIe BBIAENEHHS TUIaTHOKIIa3a M B 3HAUHMTEIb-
HOM CTENEHH pa3sBUT Mo ocHOBHOH Macce. Ot Guo-
TUTa OCTAlOTCS TOJBKO KOHTYpbI, OrpaHHYeHHbIE
arperaTaMHM THAPOOKHCIIOB esle3a. B MexsepHo-
BBIX NMPOCTPAHCTBAX, HAPALY C CEPULIMTOM, HaOJIIO-
JAlOTCA MEJIKO3EPHUCTBIH KBapl M pafHaIbHO-
JIYYHCTBIH TYpPMaJIMH, YTO CBHAETENLCTBYET O 6Op-
HOM crnieurduke MeTacoMaTHYeCKHX pacTBOpoB. I1o

123



Mepe yAaleHHs OT THIJIOBOM 30HBI METacOMaTo3a
OTMeYaeTcs NMATHUCTOE PAcpOCTPAHEHHE CEPHLH-
Ta, a 3aTEM €ro pa3BUTHE OTPaHHYHBAETCA TOJIBKO
obpa3oBaHMEM BKpPalVIEHHHKOB  PAacKHUCIEHHOTrO
JeaHOPTU3UPOBAaHHOrO IUIarHoKIasa U ¢opmMHpo-
BaHMEM peakux demryek no 6asucy pauutos. B
ncesaomMopdo3ax cepHLHTa MO GHOTHTY MOCAeTHUIH
B LCHTPAIbHBIX YAaCTAX 3€PEH COXpaHsAeTcs B BHAE
PENHKTOB BMECTE C pa3BUBAIOIHMMCS 110 HEMY MH-
HepalaMHM 3MUAOT-LOM3HTOBOrO COCTaBa. JTOT
¢daKT clyXMT, Ha Hall B3I/ISJ, XOpOLIMM JOKa3a-
TENILCTBOM HAI0XKEHHOTO XapaKTepa CEepHLIMTH3a-
LIMH Ha MHHEPaJIbI TUTOLAIHOM MPONMIHTH3ALMH.

Ilo cocTaBy HaJlOXKEHHBIE METACOMATHUTHI B Ja-
LIMTaX COOTBETCTBYIOT KBapL-CEPHULIUTOBOH (auuH
BTOPHUYHBIX KBApPLMTOB C YOOTHM pa3BUTHEM MOPOA
CepHLIMTOKBAapLUEBOH W MOHOKBapLeBOH (aluid.
[Mocnennue, xak yka3blBaJIOCH Bbillle, LIHPOKO pac-
NpPOCTPaHEHb! B T'HIICOMETPUYECKH PaCIOJIOKEH-
HBIX HIDKe IUIarHopHonuTax. Takas TeHAeHUHs
NPOCTPAHCTBEHHOIO PACHpEAEICHHs METacoMaTH-
TOB Pa3/HYHbIX (alHaIbHBIX THIOB OTPaXKaeT, Mo-
BHIAMMOMY, BEPTHKAIBHYIO METaCOMAaTHYECKYIO
30HAJILHOCTD HANO>KEHHBIX MPOLIECCOB.

BazanbTel U aHAe3WTOOa3anbThl aHAe3uTOOa-
3abTOBOM (pOpMallMK claraloT Jaiky, KOTOpbIe
uHoraa o6ocobsoTes B BMAE MPOTAXKEHHOMH (OKo-
70 6 KM) CBHTHI CyOUIMPOTHOro HampaB/ieHHs, Me-
pecekalollei noA oCcTphIM YIJIOM NMOPOAbI KPYMHON
CHHKJIMHAIM 3alaJHO-CEBEPO-3aaHOro0 MpOCTH-
panus. MoiHocTe OTAENBHBIX Aaek — -7 M, a anu-
Ha — 1o 1-2 kM. [Jlaiiku pacceyeHsl X HiIaMH kapbo-
HaTHO-KBapLIEBOTO COCTaBa C OOWJIBHBIMH MEIKO-
YelryH4aTbiMH BbIACTICHHAMH CEPHLIMTA.

BazanbThl sBNAIOTCS MOPGHPOBBIMH MOPOAAMH
¢ MHKPOAOJEPUTOBOH OCHOBHOM MaccoM, B KOTO-
poil Bce 6e3 MCKIIOYEHHSA MEPBHUYHBIE MHHEPaJIbI
3aMelleHbl BTOPHYHBIMH TIPOAYKTaMH, IpeAcTaB-
JIEHHBIMH arperaToM 3MHI0Ta, XJIOPUTa, kKapboHaTa
W cepuuuTa. B OTHENBHBIX Aadkax OTMevarOTCA
MMHJQ/IMHBI, BBIMONHEHHbIE KBapLEM, XJIOPUTOM
uni kapboHaToM. AHIE3UTO0a3abThI XapaKTepH-
3yIOTCS MHKPOAOJIEPHTOBOH M MPH3MATHYECKHU-
3epHHCTOH CTPykTypoH. OHH cocToAT U3 Gecrops-
JOYHO PACTOOKEHHBIX JIEHCT Muiardoxiasa, mpo-
MEXYTKH MEXAY KOTOPBIMM 3allOJIHEHbI BTOPHY-
HBIMH MHHEpajlaMH — 3MUAOTOM, KapboHaTOM, XJIOo-
PHMTOM H KBapLEM.

B 3anmannoii yacti CapblsiaXCKOro pyRHOro y3-
JIa IO HAJHYMIO TIOJIOKUTENbHON MAarHUTHOH aHo-
MaJTHH OJI0BO-NIOJIMMETAJIIbHO-KapOOHaTHO-KBaplle-
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BOMY OpPYAEHEHHIO,  JINTOJIOrO-r€OXHMMHYECKHM
opeonaM (05ioBO, CBHHel, cepebpo, LUMHK, Menb,
MBIIIBAK W MapraHel) Mpeanosaraercs HaluuHe
HEBCKPBITOrO HHTPY3MBa FPaHUTOMIHOrO COCTaBa.
AHOManus UMeeT B IUIaHe OBalbHYIO GOpMy, Hau-
6onblas AIMHA €€ MO MPOCTUPAHHIO HE MpEeBbILIa-
et 4,5 kM. C ceBepHbIM KOHTYpOM aHOMAJIMH COB-
NnajaeT pe3koe HM3MEHEHHe MPOCTHPaHMA CKJIAJOK
BTOPOTro, TPeThero U Gosiee BBICOKOrO MOPSAKOB OT
ceBepo-3amagHoro no cyb6umporHoro. CxoaHas
a’pOMarHUTHas aHOMalMs BBIABIEHa B IOTO-
BOCTOYHOH 4YacTH pyaHoro y3na. Pa3mepsl aHOMa-
JIMH HECKOJIbKO GonbliMe, YeM B MpeAblaylIeH, B
IUTaHe OHa yJJIMHEHa BIO/Mb OCeH CKIaJoK B CeBe-
po-3aMafiHOM HampaB/ieHHUH. B cTpykTypHOM OTHO-
IIEHUH BTOpAas aHOMAlIMsA COBMAfaeT C Y4acTKOM
HHTEHCHBHOM MENKOH CKJIaAyaTOCTH, OCJIOXHSH0-
IeH NepHKIMHAIBHOE 3aMblKaHHE KPYIHOW aHTH-
KIMHaIM BTOpOro nopsaka. B mpenenax aspomar-
HUTHOH aHOMAJIUH BBISABJIEHbl FEOXHMHUYECKUE aHO-
MaJIMH OJIOBa, CBUHLIA U OOHapy>KeHbl KOHTAKTOBO-
MeTaMOp(}H30BaHHbIE OCaJO4HBle MOpoasl (6HOTH-
TOBbIEe U OUOTHT-aM(pH60IOBbIE pOoroBUKkH). TpeThs,
Hanbonee KpyMHas, a3pOMarHUTHasA aHOMaJIUs pas-
MellaeTcsa 3a npenesamMu CapbllaxcKoro pyaHoro
y3na BONM3H €ero ceBepo-BOCTOYHON rpaHMLIbI.

" B 3aknoueHHe cienyer NOAYEpKHYTH: 1) mar-
MaTH4eckHe nopoisl Capbllaxckoro pyaHoro ysna
OKa3aJIUCh MOA BIUSTHUEM CHWJIBHBIX FHAPOTEpPMallb-
HBIX Mpeobpa3oBaHWH, MpH 3TOM Haubonee H3Me-
HEHBI PHOJIUTHI, MeHee — JalHUThI; 2) 0coOeHHOCTH
B3aHMOOTHOLIEHHA PYAHBIX TEN C MarMaTHYECKUMH
NOPOAaMH, XapaKTep pPacHpOCTPaHEHHs OKOJIOPYA-
HO-W3MEHEHHBIX MOPOJ Ha IUTOLIAAH y3/1a U ApYyrHe
GbakTopsl CBHAETENBCTBYIOT, UYTO 30JI0TO-CYpbMS-
HOE OpyACHEHHE HE HMEET FeHeTH4eCKOW CBA3M €
MarMaTHYeCKMMH NpoLeccaMH W sBideTcs Oonee
NO3HHM; 3) MarMaTH4YeckHe Tesla Okaszalu CyLUe-
CTBEHHOE BJMAHME Ha CTPOEHHE M MapaMeTphl
CKJIA[UYaThIX M Pa3pbIBHBIX HapylleHHH, 4To Ha 60-
Jiee TO3JHEM 3Tare OTPa3sHIOCh Ha XapakTepe pac-
MpeAesieHNs B CTPYKTypaX 30JI0TO-CYpbMSAHOrO H
JAPYTHX TUIIOB OPYAEHEHH.

CtpykTtypa Capbinaxckoro MmectopoxaeHus

PynHele Tena MecTOPOXAEHHs MpefcTaBJIeHb!
BOCEMbIO MMHEPAIH3OBAHHBIMH 30HaMH llp06”e'
Hus. [naBHeiwet 0co6EHHOCTBIO TEKTOHUYECKOMO
CTPOEHHS PYJHOTO M0/ ABNAETCA pasaencHue ero
OCHOBHOM PyZOHOCHOH paspbiBHOH CcTPYKTYPOH



Pnc.4.6. CtpykrypHas cxema Capbl-
naxckoro pyaHoro nons. CocrtaBun

B.A.AMy3UHCKHIi C HCTIONB30BAHHEM
marepuanoB 10.B.Kysueuosa: 1 -

BEPXHsS TO/IIA BEPXHEHOPHICKOro
noabspyca W paTCKoro spyca (anes-

POJIMTEI, MECUAHUCTHIE ANIEBPOHUTHI);
2 — HWXKHAS TONILA BEPXHEHOPHH-
CKOro nmnoasspyca (ageBpHTHUCTbIE
MECHaHMKH, TIECHAHMKH, MECHaHH-
CThle aNeBpPONHUTH); 3 — OCH aHTH-
KJIMHaNe, Bkmo4as KpynHsie: C —
Caprutaxckas, 11 — [luporHas; 4 —
OCH CHHKIIMHANEH, BKIIOYas Kpyn-
upte: I' — T'nybokas; 5 — KpynHble
paspbiBHble Hapywenns (uMpsl B
KpyXKax — pasnomsl: | — Pymubii,
2 — Cexkyuwit, 3 — Tlonepeunsii;
6 — MeNIKHE pa3pbIBHBIE HApYLIEHUS,
7 — MMHEpanu30BaHHbIC 30HBI 1pO6-
NEHHS c 30J10TO-aHTUMOHMT-
KBapLEBbIM OPYACHEHHEM XKHIBHOTO
M MPOXHMIKOBO-)XHILHOTO THIIOB:
1-YII — HoMmepa pyAHBIX 30H; 8 —
PYZONpPOABCHUA: a — 30710Ta H CYPb-
Mbpl, 60 — CBHMHUA, LUHHKZ, OIOBA.
Paspe3: ToukaMH Moka3aHbl Hau0o-
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(PynsbiM pa3nmoMom) Ha nBa 610Ka C pa3HYHbIM
XapaKTepoM CKJIAAuYaThIX W Pa3pblBHBIX JMUCIIOKA-
uni (puc.4.6). B ceepo-BocTouHOM 6i10Ke (BUCH-
uee kpputo PyaHoro passiomMa) K KpYIHEIM CKJIag4a-
TbIM cTpykTypaM oTHocaTcs Capetaxckad v Llu-
POTHag aHTHkIMHANM ¥ Pa3noMHas CHHKIMHAIb,
0ro-3anagHoe KpbUIO KOTOPOH HEMOCPEICTBEHHO
OcnoxkHeHo Pynneim pasnomoM. Capbinaxckas aH-
THKIMHAIE ~ 3TO aCHMMETpHYHas CTPYKTypa JiH-
HeMHOro THMa, mameHHe ee CeBEPO-BOCTOHHOTrO
Kpbla 6onee kpyroe (80° FO3). Illupuna crianku
~ Okono 2 kM. Slapo B LIEHTpPaJIBHOM 4YacTH MOJIA
CIOXEHO CylieCTBEHHO MECYAHMCTOM, a KPBUIbS —
AIeBPUTHCTOM TONWAMH. B LIeHTpanbHOM U CeBepo-
38NAJHON yacTAX PyAHOrO MOJA AHTHKIHHATE HMe-
’T  ceBepo-3amagHOe  MPOCTHpaHMe,  LUAPHHMP

Jiee KpyMHbIE MIacTbl TMECHAHHCTRBIX
aJIeBPO/IHTOB, MYHKTHPOM — Ta4yKH
aJICBpPOJINTOB

CKJIAIKM YCTOHYMBO BO3/bI-
Maercs K toro-eoctoky. Cum-
TaeTcd, YTO B BOCTOYHOM yac-
th mons och CapbLiaxckon
aHTHKJIMHANM H3rubaerca 10
CYOLUMPOTHOrO MPOCTHUPAHMS.
OnHako Haubonee BEPOATHO,
YTO 3Ta CKJIaAKa B UEHTpE
PYAHOTO MONS 3aMbIKaeTcs B 06J1aCTH COUYNIEHEHUA
C ceBepHbIM KpbUIOM lIIMpOTHOH aHTHKIMHAIH,
BOCTOYHOE MpPOAOKEHHE KOTOPO OLHOOYHO MpH-
HuMaeTcs 3a npomomkeHHe CapbllaxcKoi aHTH-
KJIMHAH,

C wro-3anagHbiM KpbutoM Capbulaxckod aHTH-
KJIMHA/HK comnpsikeHa PasnomHas curkuHans. Oce-
Bas TMOBEPXHOCTh €€ MafaeT HABCTPedy IIOCKOCTH
PynHoro pasnoMa M cpe3aHa UM Ha rnybune. Obe
CKJIAZKH OCJIOXHEHBI CEpHei MENIKUX MPOAOJbHBIX
M TOMEepPEeYHBIX CKJIaqoK Oonee BHICOKOro MOpAAKa.
IllupuHa 3THUX ckiagok BAOAb PyaHoro pasioma
yMEHbIUAeTCss OT ITyOOKMX TFOpPHU3OHTOB CeEBepo-
3anajgHoro (iaHra Mo HanpapJEHHIO K MPUITOBEPX-
HOCTHBIM TOPH30HTaM FOTO-BOCTOYHOrO (lamra,
YTO CBMAETENBCTBYET 00 YMEHBLIEHHH CABMIOBOM
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Puc.4.7. Bnok-auarpamma CapblnaXxCKOro MECTOPOXIEHH,
Cocrasun 10.B.Ky3ueuos (1978 r.) no JaHHbIM pa3BelO4HBLIX
pabot: | — necuaHuky; 2 — aNeBPUTHCTHIC MECYAHUKH; 3 — meC-
YaHKMCThIE AIEBPOJIHThI; 4 — aneBpONHTHI; 5 — pa3pbIBHbIEC Ha-
pyuieHns; 6 — MHHEpaIH30BaHHbIE 30HBI Apo0aeHus ¢ GeaHok
CYpsMOA M 30JI0TOM  MPOXXHIKOBO-BKPAan/eHHOH  KBapil-
aHTHMOHUTOBOH MHHepanusauueit; 7 — pyaHoe teno Ne 1
(aHTHMOHHT-KBapLieBas XuJa ¢ 30HOH, GoraToii
CYpbMOH 1 30JI0TOM NP OXXH/IKOBO-BKparIeHHOH
MHHepanu3auuei) 4

COCTaBJIAIOILEH B 3TOM )€ HanpaBleHHWH. Bricokas
MHTEHCHBHOCTb M CJIOXHOCTh CKJIaqyaThiX CTPYyK-
TYp B BHUCA4eM Kpbule PyaHoro pasnoma ormeda-
10TCs BOJIb €r0 MJIOCKOCTH B JIMHEHHO-BBITAHYTON
30He wWwHpHHOH #0 500—600 M. CeBepo-BocTouHee
CapbutaxckoH aHTHKJIMHAIM paclosioXeHa paBHO
nopsakoBas CHHKIMHaNE [iybokas ¢ ceBepo-
3anagHbIM MPOCTHPAHHEM OCH M NMPAKTHYECKHU MOJ-
HBIM OTCYTCTBHEM OCIIOXHSIOIIMX CKIIafoK Gonee
BBICOKHX IOPAAKOB.

B roro-sanagHom Onoke (nexauee kpsuto Pyn-
HOTrO pa3jioMa) BAONb IUIOCKOCTH Pyanoro pasnoMa
IIMPOKO Pa3BMTHI MEJIKHE JIMHEHHBIE CKIIAJKH C
CeBepo-3anafiHbIM U CyOONTOTHBIM NMPOCTHPaHHEM
oceif. CkagKkd CHMMETPUYHBIE, C KpPYTBIM (65—
85°) naneHnem nopon Ha KpbuIbix. llIMpuHa ux He
NpeBkLILIACT MepBbIX cOTeH MeTpoB. K 3amany u ce-
BepO-3amafy THM CKIAQ4aTOCTH COXpaHAETCs, HO
OpHEHTHpOBKa oOceil mpHOMKaercs k cy6lMpoT-
HOHM M cnabo mposABigeTCS UX aCUMMeETpHs (ceBep-
Hble KpbUIbs MafaloT Kpyde). Bee T cxiagku co-
MOAYMHEHBI CTPOCHUIO Goslee KPyMHOH CTPYKTYpHI
— llupoTHO#H aHTUKIMHANH, KOTOpas OCJIOXHAET
Mynabay TopaodaHckoi cuHiiMHanM. ITo ocu Ulu-
POTHOM aHTHKJIMHAIH MpOXoAaHuT cbpoc, KpyTo ma-
JlaloIUi Ha ceBep.
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PynHblfl pa3oM MO MPOCTHPAHHIO MPOCHEXKEH
cvcTeMoi BbIpabOTOK NMPHUMEPHO Ha 2 KM; K (iak-
raM ero efMHbIi TEKTOHHYECKHi OB (30Ha Apob-
JI€HUA W MHMJIOHHTH3AaLUM) MOCTENEHHO CMEHAETCA
30HOM TpelwnHOBaTOCTH. IIpocTHpanue pasnoma —
cesepo-3anagHoe (310-330°), maneHue — Ha cese-
poO-BOCTOK Mof yriioM 75-90° Ha ceBepo-3amafgHoM
¢nanre u 65-75° (cpeanee 72°) — B LEHTPATBHOM
4acTH M HOro-BocTouHoM ¢nanre (puc.4.7). LleH-
TpasibHas 4YacTh PynaHoro pasznoma ROBOJBLHO MpA-
MOJIMHEHHA MO MPOCTHPAHHIO H c1abo BIMOJAKH-
BaeTcs Ha rny6uHy (puc.4.8). Ha ceBepo-3amagHoM
¢dnaHre OTMEYaIOTCAd HE3HAYMTESIbHBIS JIOKAIbHEIC
M3ruOBl MIIOCKOCTH pa3noma. B u3rubax mepuauo-
HaJILHOTO HAMpaBJIEHUs YBEJHUYMBAETCH MOLLHOCTD
AHTHMOHMT-KBApLEBOM >XHIbl M TOBbILLIAETCA €O
Jep)KaHHe CYpbMBI, 30JI0Ta, MbIUIbIKa H ApPYT HX
3JIEMEHTOB.

FOro-BocTouHslii ¢anr passoma xapakTepH3y
eTcA OBONbHO 3HAYMTENbHbIMM anogusaMH (80
30-40°) o MPOCTHPAHHIO, MPOTHKEHHOCTb KOTO®
PBIX JOCTHTaeT HECKONBKO JecATKOB METpoB; #
draekcypHEIMU u3rubaMu mo maaeHui0. B MepH
JIMOHANIBHBIX YYAaCTKaX pa3ioMa M Ha KpbUibAX
tnekcyp HabmonatoTcs Mommbie pasayssi (10 10
12 M) pyaHOro Tena ¢ BBICOKOH KOHLEHTpaUH®



Puc.4.8. T'eonoruueckuit paspes PynHoro pasnoma mno passeloyHOMY
npodumo 249. Cocrasun H.IT.Mopodees (1979 r.) mo aanueiM passe-
JIOUHBIX paboT: | — 4eTBEPTHYHbIE OTAO0XKEHHS; 2 — NECHAHUKH; 3 — nec-
4aHUKH aJIEBPUTUCTBIC; 4 — ANEBPOIUTHI NECYAHUCTBIE; 5 — aNeBPOIUTHI;
6 — pa3peiBHBIE HapyweHus (Ge3pyaHbie); 7 — pyAHbIH pa3nioM ¢ aHTHMO-
HUT-KBapLIEBOH xuiof ¢ npeobnanaHieM: a — aHTUMOHUTA, 6 — KBapua;
8 — cKBaXXHHBI KOJIOHKOBBIE ¥ MX Ne

MepeyHbIA pa3sioM Ha riyOuHe He BblABIAETCH, Be-
POATHO, ¢ rIyOHMHOH yron majaeHus 3TOro pasjioMa
YBENHUYHBAETCs AO BEPTHKAIBLHOrO, a aMIUIMTYAa
CMELIECHHs KPBUIbEB 3HAYMTENLHO YMEHbLIAETCH.
Xapakrep cowreHeHHs Pyanoro u IlomepeuHoro
PasZioMOB CBHAETEJILCTBYET O CABMIOBOM CMelle-
HHUH NEPBOro BTOPBIM: IOr0-BOCTOYHOE Kpbio Pyn-
HOTO pasjioMa CMELIEHO K CeBepo-BOCTOKY Ha 13—
15 M. O1H casurossle noaBwxku no Ilonepeynomy
pasfoMy MNpPOHMCXOAMJIH B NOPYAHOE BpEMs, TMO-
CKOJIbKY B 30HE €ro TEKTOHHYECKOro lIBa pa3Me-
LIeHBl JIMH3bI, TNPOXWIKM MW THe3da KBapl-
AHTHMOHHMTOBOTO M aHTHMOHHT-KBapLIEBOIO COCTa-
BOB (puc.4.9). ‘
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MoJe3HbIX KOMIMOHEHTOB. B HIDKHEH uvacTu

CMBIKAIOLLEro Kpblla U B HIKHEM KOJIEHE OA-
HOif U3 hekcyp JIOKaJIW30BaHa MolHas (mep-
BbIE METPbI) KBapL-aHTHMOHHTOBas JIMH3a,
yaaneHHas Ha 60 M K BOCTOKY OT OCHOBHOIO
pynHoro Tena. Takne 0COOEHHOCTH CTPYKTYpbI
cei3aHsl ¢ BausHueM [lomepeuHoro pasnoma
CeBEPO-BOCTOYHOrO MpocThpanus. IlnockocTs
CMECTUTEN MONEePeYyHOro HapylleHHs BOIM3H
COBPEMEHHOr0 YPOBHA 3PO3HOHHOIO Ccpe3a I
norpyxaeTcs Ha CceBepo-3amaj IoJ YIJIOM |

0kofo 60°. Pa3BenouHsIMH ckBakHHamu Ilo- Wl

Pucd.9, Crpoenme 1oro-socrousoro ¢masra pyamoro /
Tena Ne 1 CapsliaxcKoro MeCTOPOXIEeHH Ha y4acTKe /
Tepeceyenys pyROBMELIAIONUIErO pa3ioMa CyGWHpoT-
HEM Hapymenuem. [Tpoekuns Ha BEPTHKANBHYIO ILIOC-
kocth. Cocrasnena o NaHHBIM pasBefodHbIX paboT: 1 —
Xdna,  cnoxeHHas MEKO3EPHHCTBIM KBapll-
a(“*THMOHPlTOBBlM arperatoM € MacCHBHOM TeKCTypo# /
YTYHHBI} AHTUMOHHT”); 2 — XKHUJIa, CIOMEHHAN MEIIKO-

" CpenHesepHUCTHIM AHTMMOHUT-KBAPLEBIM aArperaToM
¢ Bpexunenoit TEKCTYpOH; 3 — MHUHEpPaNIM30BaHHas 30HA
;‘ggsﬂelmx C AHTHMOHHT-KBAPLEBLIMM NPOXKHIKAMH; 4 —
kamim METacOoMaTHUTOB B ANCBPONUTAX C BKPAI/ICHHH-
ity cnﬂpuTa W apCeHOMUPHTA; 5 — pa3phIBHLIE Hapyiue-
om, ):llem, tnaboif creneHblo MMHepanusauuu (B oc-
o NpokBapuieBaHue); 6 — CTPOCHHE PYAHOro Tena

PodunamM passenouHoro GypeHMs KONOHKOBEIX
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Bce ocTanbHble pa3nioMbl pyAHOro MONs INOA-
YHHEHBI MO MaclTaly OXapaKTepH30BaHHBIM BbI-
we. BombIIMHCTBO M3 HUX HMeEET CeBepo-3amnagHoe
HIH CEBEPO-BOCTOYHOE MPOCTHPAaHHE, XOTA OTMe-
4aloTCA Taloke CYOIIMPOTHBIE W CYOIONTOTHBIE.
AMIIMTYJa BEpPTHKAIBHBIX MNepeMelleHHH Mo
GONBUIMHCTBY pPa3OMOB He TMpPEBBINIAET MEPBLIX
NECATKOB METPOB M OYEHb DPEAKO MOCTHUraeT He-
CKOJbKMX coTeH MeTpoB. Cpeau 3THX pa3lioMOB
BBUIENAIOTCA JBE IPYMITBL:

1. PaznoMsl ceBepo-3amagHOro MpOCTUpaHHA C
najieH1eM TIIOCKOCTH CMECTHTeNs CybmapasnensHo
PynHomy pasnomy (MHHEpasH30BaHHbIE 30HbI
apobnenns 2 u 7 — BHCAYMIA U 3 — Nexaunid 60k
PynHoro pasnoma, a Taloke HaBCcTpedy PynHomy
pasnoMy (MHHEPaTM30BaHHbIE 30HBI ApoGNEHHA 4,
S, 6 — Bucsauuii u § — nexauuit 60k).

2. PaznoMsl ceBepo-BOCTOYHOrO M CyOMIHMpOT-
HOTO HarpaB/IeHHs, TNIOCKOCTH CMECTHUTeNel KOTo-
pBIX conpskeHsl ¢ PyaHBIM pa3sioMOM Nop pasnuy-
HBIMH YIJIaMH, 4YacTO MpOCTEXHBAIOTCS TOJABKO B
BHCAYEM Kpblie PyaHoro pa3noma.

XapakTepHO, YTO B 30HaX APoOJieHUs pa3ioMOB
NepBOH rpymbl OTMEYaeTCs aHTHMOHHT-KBapLeBas
M KapOOHaT-KBaplieBas MHHEPAJIU3aLIMs, @ Pa3IOMbl
BTOPOM rpymnmbl B OTHOLIEHWH CYpbMSIHOTO Opy[e-
HeHus cTepwibHbl. [lo-BupuMoMy, Gonbluas yacTe
MOCJIEAHNX OTHOCHTCSA K MOCIEpPYAHBIM, MOCKOJBKY
no HUM HaOMIOJAIOTCS CMEILEHHA DPYAHBIX TN C
aMIUTHTY A0 IO MEPBBIX METPOB.

WHTEHCHBHOCTD TPOABIEHHS W TEHETHYECKHii
THI MEJIKMX TPEUIMH 3aBHCAT OT OPHEHTHPOBKH
oceit cxarus (puc.4.10), IMTOIOrHYECKOro COCTaBa
nopoJ, MonoXeHHus oced CkiIagok W Gonee kpym-
HBbIX pa3ioMoB. B aneBponuTax Hambosee pa3BHTHI
CHCTEMBI CYOCOrTaCHBIX MJIOMOLIHBIX H KOPOTKHX
TPEIWMH; B NMeCYaHUKaX TPeUMHBl Oonee BblIEpica-
HbI, OHH KPYITHEE U UMEIOT CEKyILHUH xapakTep. Yc-
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Puc.4.10. T'eonoruyeckoe crpoe-
Hde PymHoro pasnoma Ha Tpex

ropP1 IWITONBLHEBBLIX FOPU3OHTAX B TIPOEK-
= /....... /“ "'[':‘6"‘; E"‘ UMM HAa FOPU3OHTAIBHYIO [JIOC-

kocTh. CocraBun E.A.Cubupsxos
(1979 r.) no AaHHLIM pa3BEAOYHEIX
pabot: | — KoHTaKT nexayero 6oka
pa3noMa; 2 — TEKTOHHYECKHE Ha-
pYIIEHHS; 3 — MONOXEHHE BbIMyK-
aeIx (a) ¥ BoOrHyTeix (6) pebep
pasnoma; 4 — TEKTOHMT; 5 — aHTH-
MOHHT; 6 — kBapl; 7 — Hanpaslle-
HHE CXMMAIOIIMX ycunu# u wux
PasoKEHHUE Ha COCTABNAIOLIHE

roe3

TaHOBJIEHO, YTO AOMPOAYKTHBHbBIE U PyIHbIE MHHe-
pajlbHbiE AaCCOLMALHH OTJAarajlich B CHCTEMe
B30pOCOB IOJIOTMX OTPBIBOB IPH OPHEHTHPOBKE
OCH CXKAaTHs Mo asuMyTy 27°, a MoCTpyaHble — B
cucTeMe B3OpPOCOB M CABMIOB MPH OPHUEHTHPOBKE
oc no asuMyty S0°. OmHakO W3MeHEHHe IUIaHa
AedopmalHit He oKa3alo CYLIECTBEHHOTO BIIMAHHA
Ha OOLIMA CTPYKTYpPHBI KOHTPOJb OpYIEHEHHH,
T.K. CTPYKTypsl ChOPMHPOBATIHCH B JOPYAHOE Bpe-
Ma. IlocnenHee monoxeHHe MOATBEPKIAETCA HaM-
6onee MHTEHCHBHBIM IPOSABIICHUEM MHOTOCHCTEM-
HOH TpEeLMHOBATOCTH BOJIIM3M PymHoro pasnoma,
TOrJa Kak 1o Mepe yAaJIe€HHs OT Hero COXpaHsIoTCA
JIMLDb OTAENbHBIE CHCTEMBI, KOTOPbIE LIMPOKO pas-
BHTHl U B A[pax AHTHKIMHAIBHBIX CKJIa[lOK, UTO
CBUIETENABCTBYET O COCK/IaJq4aToM Bo3pacTte Pyi-
HOTO pasjioma.

OneMeHTbl CTPOSHHA aHTHMOHHWT-KBapLEBOH
XHJIBl U passioMa ABJISIOTCS €AHHBIM LEbIM, HOO
CTPYKTYPHbIE (aKTOpbl CTPOEHHUs HapylUeHHs Mpe-
gonpeaenwin ocobeHHoctH Mopdonoruu u ycno-
BHSA 3aJIeTaHuUs JKHiIbl. MOIIHOCTE KHbI KonebneT-
csa ot 0,1 mo 17,2 m. Mo reHetuueckomy tumy Pya-
HbIH pa3/ioM NpelcTaBisieT COCKIaayuaThiii B36poco-
CABHr, cHOPMHUPOBABIIMICA TIPH CPbIBE BOCTOHHOM
yactd llupoTHo#t aHTHIUTMHANK. PymoHOCHOCTD
MHTEpBAJla HapylUIEHUA OMpeaenderca LMPHHOHA
CBOJIa AHTHK/IMH&IH, a BepTUKaJIbHas aMIUIATYA3
B30poCca OLICHHBAETCS B HECKOJIbKO AECSTKOB MET-
pOB TpH CABUrOBOM cocTaBnswoled He Gonee HE:
CKONBKHX MeTpoB. B nocnexyrowem no pasioMy
NPOH3OLITH COPOCOBBLIE MOABHIKKH.

Ilpu u3ydennu mopdonoruu PyaHoro pa3noMs,
a TaKKe W AHTHMOHHT-KBApLEBOW HJIbI ocoboe
BHHUMaHHE YIENEHO BBIAETEHHIO BBIMYKIBIX H BO®
THYTBIX CTPYKTYpHbIX peGep. CormacHo mocTpo®”
HUaM E.A.CubupskoBa B LEHTpalbHOH U ceBepo”
3anagHoi 4yacTAX pas3/ioM BbIMOJaXHBaeTcd C iy



Ik

ouHoil  uepe3  ¢nekcypoobpasHblid  meperut
(puc.4.11), a ceBepHBIi M I0XKHBIN €ro QuiaHrH 3a-
neratoT 6osiee KpyTo, XOTA H OCJIOKHEHBI MEJIKHMH
daekcypamMu. B LieHTpalbHOM 4aCTH pasnioma Bbl-
AeneHa BHITAHYTas MO MPOCTHPaHUIO W crnaboHa-
wioHeHHas (20°) Ha ror BbIMTyKJ1as 3JUIHIICOBHMIAHAA
rpaib. OHa 3aHMMaeT okosio 15% muomanu u or-
paHHYeHa BOTHYTHIMH peOpamHu, T.e. MajJeHUe pas-
noma Bblllle 3TOH IPaHH — KpYe, a HUXKE — MOJOXKE.
B uenom ee rpanuupl cyOnapauienbHpl KOHTaKTaM
NayKd Mec4aHWKOB, ciaratoueid aapo lllupotHoi
aHTHIIMHOIH. K 10ro-BOCTOKY M BBEpX OT LEH-
TpalbHOHW TIpaHH B IUTIOCKOCTH pa3jioMa pa3BHTa
cucTeMa Gosiee MENKMX BBITAHYTBIX IpaHeH, KOTo-

Puc.4.11. Mopdonorus nexauero
6oka PynHoro padioma (mpoekuus
Ha BEPTUKANLHYIO miockocTs). M30-
nonru nposeneHs! yepes 10 M. Co-
craun E.A.Cubupsikos (1979 r.) no
JaHHBIM Pa3BEMOUHBIX pabor: 1 —
TEKTOHMYECKHE HapyleHus; 2 -
pebpa, OrpaHMYMBAIOIME MHKPO-
rpaHH; 3 — cTpykTypHble pebpa: a —
BBINYKIblE, 6 — BOTHYThIE

pbie B LIEJIOM OPHEHTHPOBA-
Hbl JUIMHHOH OCBIO IO Maje-
HUIO M Ha lore kak Obl oru-
6aloT UEHTPalbHYIO TIpaHb.
ITonepeunsiit pasnom cyue-
CTBEHHO YCJIOXHSAET Mopdo-
joruo Pymnoro pasioma
cTpoeHue rpaneil. IlpoctHpanue Pyaxoro pasnoma
B Onokax, pasnmeneHHbIX [lonepedHbIM pa3noMoM,
usMenserca 1o 30° (puc.4.12).

CpaBHeHHe 37IEMEHTOB 3aJIeraHus CTPYKTYPHBIX
pebep ¢ JMTONOrKHel nexayero ¥ BUCAUETO Kpbljb-
eB PyaHoro pasnoma nokaspiBaet, YTO Ha rybokux
rOpPH30HTAaX B CEBEPO-3aMaJHON YaCTH pa3jioMa Ha-
npasiieHHe pebep W MPOCTHPaHHE MOPOA COBMaja-
tor. [Ipn B3OpoCOBBIX mepemelleHUsX 3TH pebpa
cybcornacHbl ¢ HampaBieHHeM ABHxeHus. Hampo-
THB, PaHH IOro-BOCTOMHOrO (raHra Ha Herny6o-
KHX FOpPHM30HTaX TaK )e, Kak M MaJeHHe Mopoj, no
OPHUEHTHpOBKE OBITH MOINEPeYHBbIMH K Hampablie-
HUIO mepeMelleHHs OJIOKOB MOpPOA MO MNpaBOMY
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p:ﬁt.4.12. Feonoruueckoe crpoenne pynxoro Tena Ne 1 Ha ropusonte +588 M. Cocrasun H0.B.Ky3HewoB no faHHbIM Pa3BeIOYHBIX

Mu OT (1978 r.): 1 — necyanuku; 2 — NECYAHUCTBIE ANEBPONMTHE, 3 — ANCBPUTHCTBIE MECHAHNKH, 4 — PA3pBIBHbIE HapyWEHUs; 5 —
Hepanu3oBanHLIe 30HBI APOGIEHHS C BKPAIICHHO-TIPOXKUIKOBEIM OPYZIEHEHHEM; 6 — %uJa KBapL-aHTUMOHUTOBOTO COCTaBa
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B30pOCO-CABUTY, YTO M NPEIONpPEAETHIO OCHOBHBIE
ocobeHHOCTH Mopdonoruu M cTpoeHus PyaHoro
pasyioMa, KOTOpbI€ CYIIECTBEHHO OCJIOKHHIIUCH MPH
cOpOCOBBIX MOABHKKAX.

PesynbTHpylollas aMIUIMTYAa TOIBHXKEK [10
PynHoMy pas3foMy yCTaHOBJIEHA MO CXeMaM JIMTO-
JIOTHH €ro BHCAYEro M JieXKauyero KpblibeB (AMy-
3MHCKHEA U ap., 2001). B kauecTsBe penepa orcyera
B34TO nosioxkeHue wapHupa LIIMpoTHOH aHTHKIH-
HaJIi B KpOBJIe HauGoiee MOLIHOrO MjacTa rnecya-
HuKoB. [lonoxkeHHe 3TOro LIapHHpa B JieXa4yeM H
BHMCAYEM KPbUIbAX MO3BOJISET YCTAHOBUTB, YTO pa3-
JIOM IO MTOTOBOM aMIUIHTYA€ OTHOCHTCA K IIPaBbIM
c6poco-cBUraM € BEPTMKAIbHOM aMMIMTynod
okono 240 M ¥ FrOPU3OHTAJILHBIM CMELIEHHEM OKO-
10 230 m.

Puc.4.13. Pasmeuienne ksapua B Pya-
_HOM pasiome (TpOEKUMs Ha BEPTH-

KanbHylo  mockocte).  CocraBun
E.A.Cubupsixo (1979 r.) no maHHeM
pa3Beao4HbIX paboT: 1 — TekToHuue-

CKHe HapyIleHMs; 2 — rpaHuubl pac-
MPOCTpPaHEHUs THIPOTEPMANIbHBIX 006-
pasoBauuii; 3 — CTpyKTypHble pebpa:
a — BbIMyKJble, 6 — BOTHYTbIE; 46 —
MOILIHOCTL KBapLEBbIX 00pa3oBaHMil:
1 — MeHbLIas, 2 — cpenHsas, 3 — BbicOKas

Takum o06pa3oM, CTeMeHsb
MHTEHCHBHOCTH TEKTOHMYECKHX
NPOLIECCOB B 30HE pa3jioMa Ipe-
Jonpenenia B LEJIOM HHTEH-
CHBHOCTb  KBapLl-AHTUMOHMTO-
BOTO OpYHEHEHHsA. 3HAuYMTE/b-
HOe BJIMSHHE WUMEN U XapaKTep
TEKTOHUTOB,  OOYCIOB/ICHHBIH
npeXae BCEero JUTOJOTHYECKMM COCTaBOM BMe-
waroumx nopoa. Pyasl 6pekyneBoro Tvna pacrpo-
CTpaHEHbl Ha BEPXHUX FOPH3OHTAaX B LEHTPaIbHOH
yacti PyaHoro pasznoma. C riry6HHOH OHM CMeHs-
IOTCA TMOJIOCHATHIMH METACOMATHYECKMMH aHTHMO-
HUT-KBapLEBbIMU PyJaMH B TEKTOHWTaX CMSTHS,
KOTOpblE MPOCIEKHBAIOTCA K IOTy Haxe 3a [lome-
pe4HbIM Da3oMOM. Y3KHe BHITAHYThie Tena Opek-
YHEBBIX TEKTOHUTOB, @ TAKOKE YYaCTKH OTCYTCTBHA
TEKTOHMTOB, OOHApyKEHHblE Ha TIIyOOKHX ropu-
30HTaX B LIEHTPAILHOM YacTH pa3ioMa, kak Obl pas-
JeA0T Opeos TEKTOHMTOB CMATHS Ha 1Ba rons. Ha
¢naHrax pa3iomMa TEKTOHHTBbI CMATHS CMEHSIOTCA
TEKTOHHTAaMH pacClaHLeBaHUs.

WHTEHCUBHOCTb TPOSABIEHHA THIpOTEpMalib-
HeIX OOpa3oBaHMit B PynHoM pa3sioMe KpaiHe He-
paBHOMepHa. ['paHuUbl pacnpo-
CTpaHeHHs OpyINeHEeHHs Ha I1y-
61He He OKOHTYpEHSI, a 110 1po-
CTUPAHUIO OHH COBMAjalOT ©
KOHTYpPaMH y4acTKOB C BBIITYK”
nbiMu pebpamu, T.e. HanOoMb-
was HHTEHCHBHOCTb OpYHEH®
HHA XapakTepHa [l y4acTKOB

Puc.d.14. PasMelenue anTumonuTa B PyAHOM
pasnoMe (NpOEKLMsS Ha BEpPTHKalbHYIO noc
xocts). Coctasun E.A.CuGupsxos (1979 r)
M0 JAHHBIM pa3BefouHbIX padot: 1-3 ~ mour
HOCTh AHTHMOHHMTOBBIX 0Opa30BaHUi: 1 -
MeHbwas, 2 — cpelnss, 3 — sbicokas. OCTM”
HbI€ YCTIOBHBIE 0603HauEHUA CM. PHC. 4- 13



¢ LWIAPOKHUM pPa3BHTHEM BOTHYTEHIX pebep, npu 3ToM
yeM clioXHee cTpoeHHe PyaHoro pasznoMa, TeM HH-
TEHCHBHEE MPOABJIAETCS OPYACHEHHE.

MaxkcumanbHas MOLIHOCTh pyaHoro Tena | yc-
TAQHOBJIEHa HA Y4aCTKaX CJOXKHOTO CTPOEHHA TeK-
TOHHTOB pa3noMa. Obluee yBelTHUeHHE MOIUHOCTH
rUAPOTEPMaNbHBIX 00pa3oBaHMii B pyaHOM Teine |
HabmroJaeTcs ¢ ceBepa Ha oI H CHu3y BBepX. B
npefesax 3TOH YacTH Tesla BBIOENAIOTCA CTONAOBI
(aHTMMOHMT + KBapl), Manarolllde BKpecT obLuero
CKJIOHEHHA pyaHoro tena; nuuwb BOau3u Ilonepeu-
HOTO pa3/ioMa MMEIOTCH ABa cToiba CO CKIOHEHH-
eM, 6nu3KMM K oblIeMy CIJIOHEHHIO pYXHOro Teja.
06a 3tH cTonba NpUYypOUYEHb! K MOJIOruM drexkcyp-
HBIM Y4YacTKaM rpaHeH, a Bce OCTaIbHbIE — K MOJIO-
ruM (pIEKCypaM M HaKJIOHEHHBIM K IOTY BBITYKIIBIM
¥ BOrHYThHIM pebpam. KBapu B pyaHoMm Tene pac-
NPOCTPaHEH OTAENbHBIMHU MOJI0CAMHU BAOJb pebep ¢
IOKHBIM CKJIOHEHHEM U B LEHTPAJIbHOH 4acTH Tena
BIone mnosiororo pebpa (puc.4.13). AHTUMOHMT
pasBMT B PyAHOM Tejle MPUMEPHO TaK XXe HIIH Jaxe
wMpe, yem kBapu (puc.4.14). O6GpasoBaHHbIE MM
pyaHble CTONOBI CKIOHSAIOTCH MO HOpMaIu K obLie-
My CK/IOHEHHIO JKWIBI, 3a MCKIIOYEHHEM [IBYX
cronboB B6mM3u [lomepeuHoro pasnoma. PynHble
cTonOB! pasMelaroTcs Ha (iekcypax ¢ MoJoruMu
BOrHYThHIMH pefpaMy. MOLIHOCT aHTUMOHHTOBBIX
THIPOTEPMAJTMTOB Ha BBIMTYKJIBIX peOpax yMeHblia-
eTCs 10 MOJTHOro HX BbIKIMHMBaHMA. Ha riyGoxux
FOPU30HTaX HOro-BOCTOYHOH wacTu PynaHoro pas-
loMa aHTMMOHUT He OTMeYaeTcs, 4To elle Gonee
NOAYEPKHUBAET CKJIOHEHHE AHTHMOHHTOBOIO Tena
Ha CeBEPO-BOCTOK.

OcranbHble pyAHbIE Tejla HE MMEIOT MPOMBILI-
JIEHHOro 3Ha4eHHs, YTO CBA3aHO, BO-NIEPBBIX, C He-
BBICOKHM coJep>kaHHEM aHTHMOHHTA, BO-BTOPBIX, C
HE3HAUUTEILHBIMH pa3MepaMH XM ¥ MHHEPAIH30-
BaHHBIX 30H.

Ilo nanHBIM TexHOMOTrMYecKOro onpoBoBaHus B
Sorathix pynax cpenHee comepkanme CypbMbl 10C-
Turaetr 37,15-38,44%, 3onora — 17,2-25,0 r/t. B
KOHTypax npoMblLLIEHHBIX KaTeropuii 3anacos
CPentee copepxkanue cypbMbl cocTabiser 20,3%,
%onota ~ 10,4 r/r. K 6eHBIM OTHECEHBI PyIbl NpH

;i’iePMaHnu B HUX CYpbMBI He HIWke 3—5%, 30/10Ta
ri1,

MuHepanbHbIA cocTaB pyAa

. Munepanorus Caps11axckoro MecTopoXIeHH
CBellaniach MHOrMMH Hcclle0BaTeAMHU (JLH.Hn-

nones, E.Il.Makaronos, }0.5.)Kaanos, B.M.Cyn-
neuos, I''H.lamauun, I'.C.AHucumoBa, 3.A.Map-
xoBa, J.f.IlpymuHckas, b.O.MaHyudapsHu u ap.).
CeomHast pafoTa MO MHHEPANOTHM BbINONHEHA
B.A.Amy3uHckum u ap. (2001). ITostomy Huxe
JaHa TONbKO 0011as XapaKTepUCTHKA MHHEPAJIOB.

AHTHMOHHUT ABJISeTCS [VIaBHBIM PYIOHbIM MHHe-
pajioM, B3aMMOOTHOLIEHHE KOTOPOro ¢ KBapleMm U
oT4acTH KapOOHAaTOM orpeaenseT Bce pa3HooOpa-
3H€ TEKCTYPHO-CTPYKTYPHBIX Pa3HOBMAHOCTEH pyI
(IPOXKUIKOBO-BKpAIIEHHbIX, OpeKYHeBUAHBIX U
MAacCHUBHBIX AHTUMOHHUTOBbIX). [lo cTpykTypHO-
reHeTUYECKUM MPU3HAKaM BBIAENAIOTCS HECKOJBKO
pa3sHOBMAHOCTEH aHTUMOHHMTA: 1) rMraHTOKpUCTal-
nuYeckas, KpYMHO- M CpelHe3epHHcTas, obpaso-
BaHHasg B YCJOBHSAX CIOKOMHOM KPHCTaTH3aLMH
AHTHMOHMTA B OTHOCHTEIBHO OTKPBITBIX TMONOCTAX;
2) Menko3epHUCTas rpaHobaacToBas, AMHaAMOMeETa-
Mop¢oreHHast © MeTacoMaTHuyecKas 1Mo KBapLEBOMY
KaTaKIasUTy U TJHMHKE TPEeHHs; 3) Hrojbuaro-
JIy4uCTasd, B IyCTOTKAX XaJLEeA0OHOBHIHOIO KBapLa;
4) ToHKO3epHHcTas, obpasylowascs npH 3amMelle-
HMU H pacniafe OepThepHTa, XaJbKOCTHOMUTA M ay-
pocTHbHTA.

INepBas reHerHueckas PasHOBMIHOCTb aHTHMO-
HMTa ABAseTcs npeobiajarollei, oHa MpHypoueHa
K 'OIHOMY M3 KOHTaKTOB WJIM 3aHUMAaeT LEHTpasib-
HYIO 4acThb B TEKTOHMYECKHX HapyLUEHHsX, cO3jJa-
Bas NIPEUMYILECTBEHHO JINH3000pa3Hble XKUITbl. AH-
THMOHMT 3[i€Ch, KaK MpPaBWJIO, KPYITHO- U CpefHe-
3epHUCTBIH (0,3-5 cM), pexke — rMraHTO3epHHUCTHIH
(Gonee S cM), MouTH He comep KaUIUil BKJIIOYEHHH
kBapua. YacTo KpynHoO- U CpeIHE3€PHUCTBIH aHTH-
MOHHMT 00pasyeT arperarbl ¢ MOCTENEHHbIMH B3aH-
MorepexoJaMH, B KOTOPbIX MHUKPOCKOITHYECKU Ha-
OmogaeTcs HavyalbHas cTagdst AUHAMOMETaMop-
¢u3Ma, BelpaxkeHHas B GOPMHpPOBAHHH Pa3HOOPH-
€HTHPOBaHHBIX NBOWHHKOB AaBieHHs. Heckonpko B
MEHBLIEM KOJMYECTBE BCTPEHAIOTCH CPEeNHE3EPHU-
CThble Py/bl, COCTOSIINE 13 MOHOMHHEPATLHOTO aH-
TUMOHHTA (pHuc.4.15), KOTOPBIH MHKPOCKOMHUYECKH
NpEACTaBJIeH arperatoM C rpaHyJMpPOBaHHON TOH-
KO3EPHHCTOH CTPYKTYpoii (puc.4.16).

BTopas pa3sHOBMAHOCTE CBsi3aHa C HallOXEHHUEM
M 3aMeIlleHHeM aHTHMOHUTOM KBapLEBOro MeTa-
k1asuta (puc.4.17) U rIMHKK TpeHHsa ¢ obpa3oBa-
HHEM TOHKO3epHUCTBIX (MeHee 1 MM) KBapu-
AHTHMOHHTOBBIX (4yryHHbIX) pya. KonuuectBeH-
HO€ COOTHOILUEHHE C APYTMMH FeHEeTHUECKHMH pa3-
HOBHIAHOCTAMHU PYA Ha OIHCbIBaEMbIX MECTOPOXK-
aeHuAX pasauyHoe. [lo npubmHXxeHHO-KOMHUEC-
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TBEHHOMY TMOJCYETY CTENEHb PacIpOCTPaHEHHOCTH
“qyryHHOH” pa3HOBUAHOCTH PYA COCTaBJISAET OKOJIO
30%.

KBapu-aHTUMOHUTOBbIE PYAbl, BO3HUKIUHE B
pe3ynbTaTe METaCOMAaTHUECKOrO 3aMelleHHS KBap-
€M M aHTUMOHHMTOM IVIMHKH TPEHMd, XapaKTepH-
3ylOTCS C/aHLeBOH MIOHYaTOM M THEeHCOBUAHOM
TeKCTypaMH H OOBIUHO COJePKaT PENMKThl BME-
warwux nopoa. Uronpuato-ny4ynucTeiii aHTHMOHHT
Ha MECTOPOX/EHHUAX BCTPEYaeTCs KpaiHe pelKo, B

e —— . R wew e < e e — e e
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Puc.4.15. MaccuBHas cpeaHe-
3epHHCTad  MOHOMMHEpasbHas
aHTMMOHHMTOBaA pyaa. Poto wry-
¢a. 1/4 Har. Ben.

OCHOBHOM OH acCOLMHpPYET
C MEeJIKHMH MNpo3payHbIMH
KPUCTAIMKaMH  KBapua,
3anofiHAs MyCTOTKH W To-
KpbIBass CTEHKH MaJloMOLI-
HbIX TPEIIHHOK B MOJIOYHO-

Oenom kBapue.
AHTHUMOHUT OT/IHYaeT-
Cs HELUMPOKMM HabopoM H
MOBBIIIEHHBIM COJEPXKaHH-
€M  3JIEMEHTOB-NIPUMECEH,
3T0 BOOOLUE CBOHCTBEHHO
MHHepanaM TelleTepMaib-
HbIX MecTopoxaeHHH (De-
nopyyk, 1968) u o6bacHAeTCS MIMTENbHOH GHIBT-
pauMeil rMAPOTEPMAIbHBIX PacTBOPOB Ha MyTAX
MHTPallMM OT MCTOYHHMKOB 0 06/1acTH pasrpysKH.
MHorHe 3n1eMeHTbl, 06Hapy)KeHHble B aHTUMOHHUTE,
MOXXHO CBS3aTh C MEJKWUMH BKJIFOYEHUSAMH KBapla,
peTUKTaMH BMELLAIOLIMX TMOPOA, 3€PHAMH CaMo-
POAHOTO 30j10Ta WM IpYrux muHepanos. K nocro-
AHHO TMPHCYTCTBYIOLIMM 3JIEMEHTaM OTHOCATCH
MBIIIBSK, Me[b, CBHHELL, XeJie30, HATPHH, KalblUH#,

pexe BCTpedaroTcs 30JI0TO, cepebpo, HHKeNb, KO-

GanbT U KpaiiHe peaxo — o110
BO M BUCMYT.

ApceHomupuT — Han00-
Aee xapakTepHas MHHepatb-
Has TMpUMECh B pyjax H OKO-
JIOpYAHBIX ~ METacoMarTuTax.
Munepan obnagaer paaoM
TUIOMOPQHBIX  OCOGEHHO-
CTeif Mo Xapakrepy pacrpe
HefeHuss B pyAHbIx Tenaak
mopdonorud  KpUCTalos,
COCTaBY U COAEpIKAHHMIO €
MEHTOB-NIPUMECEH.

Puc.4.16. Tlonsoctsio nepekp™
cTanulosaHHbiii  KBapu-aHTHMY'
HHTOBLIA  MenkosepuucTsifl TP
rar. Anwnud. Hukonn+. x50



p s
- :c.4.17. DparMenTs N0CEA0BATENLHOTO PA3BUTHS “PUCOBUAHONO” KBaplia (Genoe) Npu 06pa3oBaHUM TOHKO3EPHUCTOTO arperaTa
TUMOHKTA (yepHoe). ®oto wnudos. Yeenx20. Cranus: A — HavyansHas, b — koneyHas
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ApCEHONUPHT NepBOii reHepalMy OTMe4aeTcs B
opeofiax paccessHHs COBMECTHO C MHMPUTOM TpeTbeH
reHepalMM BIOJMb KOHTAaKTOB KBapLl-aHTHMOHH-
TOBBIX XKW W COMPOBOXIAET MOAPYAHbIE OMNepsto-
He 30HBI GepThepuToBOH accouuauuu. [aburtyc
METaKPUCTA/UIOB apCEHONHpPUTA JOCTATOYHO OJHO-
ofpa3eH: BcTpedaloTCs INCEBAOPOMOMYECKHE H
nceBIoNUMpaMUiaIbHbElEe Pa3HOBUAHOCTH. MeTakpu-
CTaJUTbl apCeHOMHMPHMTa U3MEHAIOTCS 110 BETHYHHE
BIO/b JTHHHOH OCH 110 6 MM H B NornepeyHHKe 10 3
MM. MHorma rpaHM MX IUepOXxoBaThle, 4acTo MO-
KpbiThl pyOamukoii kBapua. OGHapy>kxuBaercs Imo-
CTOSHHOE TNpPUCYTCTBHE METAKPHCTAIIIOB B aJleBpo-
AuTax BOMM3H KOHTAKTOB aHTUMOHHTOBBIX U KBapLL-
AHTUMOHHUTOBBIX >KHJI, a TAIOKE B KCEHOJIUTAX ajeB-
pONHTOB B pydax. MeTakpHCTa/Ibl apceHONMpPHTa
MOJIb3YIOTCS CPAaBHUTENBHO MEHBLIMM PacrnpocTpa-
HEHHEM H NpeAlIeCTBYIOT BO BpEMEHH 6epThepHTO-
BO# accouuauud. M3ameHeHue raburyca MeTakpu-
CTaJUUIOB HOCHT, I0-BHANMOMY, 3aKOHOMEpHbIH Xa-
paKTep, COOTBETCTBYIOLUMH IOC/eA0BaTEIbHBIM
cTaguMsaM MHHepanoobpa3oBaHus. Bmecte ¢ TeM
HabnogaeTcs OTYETIMBOE COOTBETCTBHE HHTCH-
CHBHOCTH apCEHONHPUTH3aUMH B TpPUIEralolux
Opeosiax paccesHHs SKCTEHCHBHOCTH 30J10TO-aHTH-
MOHHTOBOH MHHepalu3allii B XHIaX M MPOXHI-
KaX. YcraHOBleHa mnpsMas 3aBUCHMOCTb MEXAY
30/I0TOHOCHOCTBIO M MBILIBSKOBUCTOCTBIO Pyd H
MEeTacOMaTHTOB.

ApCEHOMUPHT BTOPOH reHepauuH, o6pasyo-
IMH NpaBWIbHBIE KPHUCTAUIBI TMPU3MATHYECKOTO
obnuka BenuuHHON 1-3 MM, BCTpedaeTcs B KBapll-
AHTHMOHMTOBBIX JKHJIaX U OINEPAIOLIMX TPOXKHIKAX
B BHME PacCeAHHON BKPAIUIEHHOCTH H OOBIYHO KOp-
poaMpyeTcs U 3aMellaeTcs NMO3THHMH cybduaaMH
H cynbHOaHTUMOHHTAMH.

CocraB apCeHOMMpPUTA XapakTepusyeTcs aedu-
LIATOM MBIIIbSKAa ¥ M30OBITKOM CEpBI; KOJIMYECTBO
Mbilibika KoneGnercs B mnpengenax 0,857-0,932
bopMynbHBIX eAHHUL. THNOMOPOHBIMU NpHMecs-
MM B apCEHOMUPHUTE SBIAIOTCA 30JI0TO, CypbMa,
CBHHell, Melb, cepebpo, UMHK, KOOanbT U HHKED.
ConmepxaHue 3050Ta B apceHONMpHUTE B 4-5 pa3
BbILIE, YeM B nupHTe. B Gepe3nTU3HpPOBaHHBIX IO-
ponax Habmionaercs npsmMas INMoJOXKHUTENbHas KOp-
pensauMs MeXTy 30J0TOM M MblilbikoM. Popma
HaxXO0X/IEHHs 30/10Ta B apCEHOMUPHTE HE yCTaHOB-
neHa. KonuuecTBo 30/10Ta B apCEHONMPHUTE Bapbu-
pyeT B npezaenax 124-427 r/T u B cpeHeM coCTaB-
nset 341 r/1. 1o naHHBIM CrIEKTPAJIBHOrO aHANINU3a,
¢ NIy6MHON M0 NaJeHUIO PYAHBIX TeNl H 30H MHHe-
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PIH3aLMH BBIABJIEHO HEKOTOPOE MOBBILIEHHE €ro
KOHLIEHTPaLHH B apCEHOMHPHUTE.

B opeone Gepe3suTH3MPOBaHHBIX MOPOJA CaMbIM
PacnpocTpaHEHHBIM PYAHBIM MHHEpPAJIOM SBJISETCA
nuput. K nepBoi#i (ZopyaHoit) reHepauuu OTHOCHUT-
C JuareHeTHyeckas pa3HOBHAHOCTb ¢pambou-
AansHoro obnuka. Iluput BTOpOIi reHepauny obpa-
3yeT BHEIIHHE OpeoJbl, a MMHPHUT TpeThel (B acco-
LUMalMH C apCeHONMHPUTOM) KOHLIEHTPUPYETCH B
30HaX OKOJIOPYIHbIX METACOMATHTOB Ha KOHTAKTE ¢
PYIOHBIMH TeIaMH.

[Tuput BTOpOH H, B 3HAYMTE/LHO MEHbILEH Me-
pe, TpeTbell reHepalMH HrpaeT BeAyLIylO poJib B
CTPOEHHHM MOIIHBIX MPOTSHKEHHBIX OPEOJIOB CYlb-
¢Huau3auMH, BBIXOAALUMX 3a TMpenesibl pyAOBMe-
IWAIOIMUX 30H CMATHUSA C KBapL-aHTUMOHHUTOBLIMH
XXWIaMM M KBapLEBO-NPOXKWIKOBOH MHHepain3a-
uued. [Tupur BTOpON reHepalMM 3aHHUMaeT BHeLU-
HHe 30HBI CyabGUIU3aLHKN, Haubonee o6bLEMHbIE U
KpYyTHble Mo MaciuTaby, TOrAa Kak BO BHYTPEHHHX
30HaX, HEMOCPEACTBEHHO MPHJIETaloMX K PYAHBIM
JKHJIaM, pa3BHBAETCH APCEHONMPUT COBMECTHO C
TTUPUTOM TpeTbed reHepauuu. ITHpUT BTOpOH reHe-
pauuu o6pa3syeT CKOIUIEHHs arperaToB MeTaKpH-
CTAJVIOB YJUTHHEHHOM H JIMH30BUIHOH dopmbl. Ha-
pAdy C arperaTaMd MeTaKpHCTAUIOB LIMPOKO pac-
MPOCTPaHEHbl METAKPHCTA/IbI PEUMYILECTBEHHO
KyOudeckoro raburyca HEpeAKO C pa3BUTHIMH BH-
UMHATBHBIMH PaHAMH, KOTOPBIM MOAYUHEHBI KpH-
CTa/UIbl, coyeTarolue B cebe KoMOMHaUuIO Kyba ¢
neHTaros-goaexkadapom. [IupuT TpeTheil reHepa-
LMK acCOLMHUPYET C METaKpHCTa/UIaMH apCeHOMNH-
pHTa KU XapaKTepU3YeTCs CIIOKHBIMH KPHUCTaLIO-
rpa¢uyeckumu ouepTanusmu. [IpeobGnaparor Me-
TAaKpUCTaTbl TIEHTArOH-A0AeKadAPHYECcKOro rabu-
Tyca B KOMOHHaLMHU ¢ KyOOoM.

Kpucrannsl mupura 4eTBepTOH reHepauuu OT-
paXaloT AanbHellliee YcIoKHeHHe (opM, cpeaH
KOTOPBIX JOMHMHHPYIOT [€HTaroH-I0AeKasapbl B
KOMOHMHALMK ¢ OKTasApoM, JM60o KyO ¢ OKTa3ApoM
u o6ocobneHHbie okTasapkl. Horaa B aTOM MUPHTE
BCTPEHYAIOTCS MMKPOBKJIIOUEHHS CaMOpOAHOro 30°
nota. [IupUT JaHHOM reHepauuy B TOHKO3EPHUCTHIX
KBapU-aHTHMOHHMTOBBIX py[aX, KaK MpaBuio, K&
TAK/Ia3UpOBAaH M  4acTO  COAEPXHMT BHAWMOC
CaMOpOIHOE 30J10TO.

Mo coctaBy mupuT Bcex reHepaumii Capblia®”
CKOTO MECTOPOXICHHS MOXHO OTHECTH k pasHl”
BUIHOCTAM C MOHIKEHHBIM COJIepKaHueM Cepbl H ¢
HEKOTOPBIM HW3BHITKOM Xese3a, Conepiannue 307107
Ta B IMPHTE B CpeHEM cocTaenser 19,5 r/T.



BepTbepHT OTHOCHTCS K XapaKTEPHBIM KOMIIO-
HeHTaM pyA Capbl1axCKOro MECTOPOXIEHHUS H sB-
ndeTcs OOHWUM M3 TJIaBHBIX MHHEpAJIOB, HaXOAACh
MHOTrZa B PaBHBIX COOTHOLUEHUAX C aHTUMOHHMTOM.
Yaie Bcero OepTbepUT BCTpevaeTcs B KBapll-
[OMIOMHMT-TIUPUTOBBIX MPOMKHUIKAX, ONEPSIOLIHX OC-
HOBHYIO 30HYy pyJ KBapL-aHTHMOHHTOBOI'O COCTaBa.
B CIUIOIUHBIX aHTUMOHHTOBBIX pyJax ¢ HeOOIBLINM
KOJIMYECTBOM KBapLla OTMEYAIOTCS JIOKANbHBIE yYa-
CTKH PEJIMKTOBOro 6eprbepura. AHTUMOHHUT B ATHX
cilydasix KOPPOAUPYET HE TOJBKO KBApll M apceHo-
IMPHUT, HO U Pa3BHBAETCA MO CMAifHOCTH GepThepu-
Ta WIH 3aMellaeT KBapll C BKIIOYEHHAMH XalbKo-
nupuTa U OepThepHTa. B KBapL-ROTOMHT-ITHPHUTO-
BbIX TMPOXKMIIKAX COBMECTHO ¢ OepTbepUTOM NpH-
CYTCTBYET LIeJIblii KOMIUIEKC MHHEpAJIOB: aHTHMO-
HMT, IUPHUT, apCEHONUPUT, ryAMYHIUT (?), cTHOHO-
HAPUT, XaJILKOITMPHT, pexe — canepur, camopoa-
Has CypbMa, XaJIbKOCTHOUT U MyCKOBHUT. Beprbeput
30ech TaKKe 3aMeIlaeTcs WM okaiimisercs Gosee
NO3HAM AHTHMOHHMTOM C TMOSBJEHHEM ChIITH Men-
KOr0 M30METPHYHOTO MHUpHTA (BO3MOXKHO CTHOHO-
MUpHUTa) U canepuTa, a MHOrAa U MHUKpOBBIAEINE-
HAH apceHomuputa MM ryamyHaurta (?). Kpome
Toro, Gosnee paHHHI OepThEPUT B HEKOTOPBIX Yy4a-
CTKax LIEMEHTHpyeT TyAMYHOMT (?), MYCKOBHUT W
KBapLl, a BCE 3TH MHHepaJibl, B CBOIO ovepe/b, KOp-
poauMpyroTCs M 3aMewlaroTcs aHTUMoHuToM. Co-
BMECTHO ¢ OepThepHTOM MHOTAA MPUCYTCTBYET ca-
MOpOJIHasi CypbMa.

Cpenu cnabopacnpocTpaHeHHBIX CYIb(QUAOB,
cyIbdpoconed U 6IEKIBIX Pyl OTMEHAIOTCS MUPpPO-
THH, YJIbMaHHT, MapKa3uT, cTHOMoONMpHUT, cdane-
PHT, XaJLKOMUPUT, TaICHUT, TETPadpPHUT, XaJIbKO-
CTHOUT, OYPHOHHMT, LUMHKEHHT, IUIArMOHHT, HKEM-
COHMT U OynamkepuT. KonuuecTBo 3THMX MHHepa-
JIOB B pyiax cocTaBisgeT He 6oyiee 1-2%.

KBapiy — rnasHblfl JKWIBHBIA MHHEpal U OTJIH-
Yaerca OonbiM pasHooOpasueM Mmopdosoruye-
CKHX TUTIOB U reHepaLuid.

KBapu nepBoit reHepauuu, CBA3aHHBIN C Pyao-
00pasyromumM mpoLEeccoM, accoUMUpYET OOBIYHO C
fonomurom 1 nupuroM. Cpetnt 30H CMATHS OH pac-
fonaraeTcs B UEHTPAIbHBIX YACTAX CETYATBIX MPO-
KHIKOB, 3a/56aHIBI KOTOPBIX BBIIIONHEHB! Mpeol-
Tanatouum nonomurom. IomynpospauHsiit Mesko-
KPHCTanIHueckuit, MHOrma rpeGeHuathiii kBapu-l
Nepecekaercs Gosiee MO3AHMMH JOJOMMT-KBapLie-
BHMH M CylecTBEeHHO KBApLEBBIMM MPOKIIKAMH,
TepexonsumMn B Gpekynu CybOUIHZHPOBAHHEIX
VIEBPOSUTOB ¢ KBAPLIEBBIM LIEMEHTOM.

C cepoBato-6enbiM g0 MosnouHo-6enoro ksap-
LieM BTOpOH TreHepaUMHM BCTpevaroTcs coanepur,
CyNbOaHTUMOHHUTBl CBHHLA M  OTHOCHTENBHO
KpYIHOE CaMOpPOIHOE 30JI0TO YMEPEHHO BbICOKOM
npoOel. MHorma ¢ 3TUM KBapueM acCOUMHPYIOT
TUAPOMYCKOBHT U abOMT. [To BpeMeHH naHHas re-
HepalMs KBapLia COOTBETCTBYET INepeKpHCTa/IH3a-
LIMH PaHHEro MosioyHo-6esoro kBapiia ¢ o6pa3osa-
HHEM TOPHCTHIX, C METKMMH [PYy3aMH y4acCTKOB H
BKpaIUIeHHOCTBIO apCEHONHpHTa, MUPUTa, cdale-
puta, cyabdoconeit ¥ caMOPOIHOro 30J10Ta.

KBapLl TpeTweii reHepauuy acCOUMHpYeET C aH-
THMOHHTOM, HO OOBIUHO NMOAYHHEH eMY, U TOJBKO B
OMNepsIOIHMX NMPOXHIKaX OH AOMUHHpyeT. KBapu-
III mpencTasyieH cepoBaTOf pa3HOCTBIO, YTO CBA3a-
HO C TOHKMMH BKJIFOYEHHSAMH aHTHMOHHTA. B 3aib-
OaHOax OH [UeCTOBAaThIM, B LEHTPE — THUMIHAHO-
MOp(HO3epHUCTBIH, Nonynpo3pauHbiif. C KBapuem
TaKKe aCCOLMUPYIOT MUPHUT, HEOOBLIOE KOTHYECT-
BO apCEHOINMPHUTA, MHOTAA INOJOMHMT U THAPOCTIO-
nbl. [To HanpaBneHUIO K TNTaBHOM KM€ KOJUYECTBO
AQHTHMOHHTA B TMPOXUJIKAX PacTeT, a NHpHTa yObl-
BaeT. IIpokuiIkH KBapua C aHTUMOHHMTOM CEKYT
NPOXUIIKH MOJIO4HO-Oeoro kBapua M IMHPHT-
KBapL-I0JIOMUTOBBIE TIPOXKHIIKH.

B aHTUMOHMUTKBapLEBBIX >KHJaX OJHOBPEMEH-
HO C 3aMelleHHeM AaHTHMOHHMTOM IPOMCXOJHT
OYMILEHHE MOJIOHHO-0eNoro KBapua oT Mejbyai-
IUMX Ta30BO-)KUAKHX BITIOYEHHH M INepeKpucTan-
JM3aLMs B BHAE MOJIOC, MATEH U MPOXHMIKOB MpPO-
3payHoi Pa3HOCTH, KOHTAKTHPYIOLLEH C aHTUMOHH-
toM. OuullleHHe MoJOuHO-0enoro xsapua B OT-
JESbHBIX ClIy4yasX He COMpPOBOXKAAETCS MepeOpHEH-
THPOBKO# €ro 3epeH. PenukThl kBapua cpelu npe-
o0nafaroimero aHTHMOHHTA TakxKe OKPYXKEHbI Mpo-
3pauHbIMH KaHMaMM U HeCyT CleAbl pereHepaluH.
Jlna kBapua XapakTepHbl IUIOTHBIE XKEJITOBATO-,
6ypoBato-6enbie Wi ¢apdopoBo-Genbie CIHBHbBIE
arperatsl. Pa3mep 3epeH B HUX KonebyeTcst OT MUK-
POHOB JIO JECATHIX AOJIEH MWIIMMETpa.

Ksapu-III obpasyercs kak MeTacoMaTH4ECKUM
myTeM 1o 06710MKaM OCafOYHbIX BMELIAIOIIHX MO~
pol, TaKk M 3allOMHEHHEM XMIBHBIX MOJOCTEH H
Me>k00/10MOouHoro mpoctpaHcTBa B Opekuuax. Ilo
Mepe KpHCTalIM3aliuy 3€pHa MMHepana MocTeneH-
HO YKDYMHSIOTCA, U B LIEHTPAJIbHBIX YacTAX MNpo-
JKHJIKOB TOHKO3€PHMCTBIH arperaTt IMepeXoiuT B
YYacTKH ILEeCTOBAaTOM, APY30BOH TEKCTYpPHI B XHUIaX
U KokapaoBod — B Opexumusx. C kBapleM TeCHO
ACCOLMUPYIOT aHTHMOHHT, MapKa3HT H XJIOPHT.

JlonoMHuT — oauH U3 Haubosiee pacrpoCTpaHeH-
HBIX XWIBHbIX MHHEpAJIOB, YCTYMNaloIWMA B KOJH-
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4eCTBEHHOM OTHOLUEHHH TOJBKO KBapiyy. JlogoMHuT,
BCTpeYaloLIMicst B MUPUT-KBaPL-A0JIOMUTOBOM MH-
HepaJllbHOW accolMauuM, OTHOCHTCS K Haubornee
paHHel, mepBoil reHepaudu. OH pa3BUBaeTcs B
opeosie OKOJIOPYAHO-U3MEHEHHBIX TMOpox M Ha
¢bnaHrax KBapuU-aHTUMOHHUTOBBIX W1, oOpa3syer
BMECTE C KBapLIEM CEPHH IMOCIOMHBIX METaCOMaTH-
YECKUX MPOXXHMIKOB BIOAb C/IaHLEBATOCTH M Tpo-
JKWIKM CeT4aToH NPHXOTIMBOH KOHQUrypauuu c
pe3Ko MEHAIOLIEHcs MOLIHOCTBIO B 30HaX Apoliie-
HHA 0 BCEMY HHTEpBaly pyJOBMeILaroIeH ToMIH.
CTpyKkTypa arperaTtoB JOJOMHTa B MPOXUIIKAX He-
PaBHOMEpHO3EpHHCTasd,  AJUIOTPHOMOPGHO3EPHHU-
cras. Habmoparotcs Taioke LETKH poMbo3apuye-
CKHX KpHCTaJUIOB AOJIOMHMTa pasMepoM |-3 MM,
BBIMOJTHAIOLIME OCEBbIE YaCTH MPOXKUIIKOB, B 3aJIb-
OaHnax, CHNOXeHHBIX  KBapueM. B kBapu-
JIOJIOMHTOBBIX TMPOXKWIKAaX ¥ BONM3H HHUX BCTpeua-
IOTCA METaKpHCTA/UIBl TMHPHTa B BHAE CPOCTKOB
MEeHTaroHaTbHbIX M KyOM4YecKHX KpucTauios. [o-
JIOMHT BTOpO# reHepaluyH acCOUMHpYeET ¢ cyibdo-
AHTHUMOHHTaMH, carepuToM, OJIeKIBIMH PyAaMH H
AQHTUMOHHMTOM. AHTHMOHHT BO BCE€X ClydasX Hau-
6onee MO3AHMI, OH KOPPOAUPYET >KUIIbHbIE MUHe-
panel H 0Opa3yeT Hronb4yarble BOHIOKOMOAOOHBIE
arperatbl B KpyYCTU(GHKALMOHHBIX Mpoxunkax. Jo-
JIOMHT TpeThbeil reHepaluH, COCPeNOTOYEHHBbIH B
KBapL-aHTUMOHHTOBBIX pyHaxX, SBJIAETCS COCTaB-
HbIM 3BE€HOM MpPOAYKTHBHOH aHTHMOHHMTOBOH MH-
Hepanusauuu. OObIMHO OH NMpPUYpPOYeH K 3aibbaH-
[1aM KBapL-aHTUMOHHTOBBIX XHIT U K y4acTKaM HX
BBIKJIMHMBaHUA. J[0OMMT u4eTBepTOH TreHepaluH
MpeACTaB/leH MaJOMOLIHBIMU TPOXHIKaMH, nepe-
CEeKalOLMMH NePEeKPHCTAJUIN30BAHHbIE PYIBL.
JIONIOMHT B LIEIOM HMEET >Kele30MarHe3Halb-
HBIH COCTaB C COAEPkKAHHEM OCHOBHBIX KOMITOHEH-
TOB U 3JIEMEHTOB-TIpUMECEH B y3KHMX Mpenenax: nao-
JIOMUTOBBIH MHHan npeobnanaer Hag ¢eppogoso-
mutoBeiM (FeCO3/MgCO; = 0,2-0,5), xapakTepHo
MPUCYTCTBHE pPOAOXpO3uTOBOro MuHama (03—
2%mon.). JlonmoMUT oueHb OeleH 3ieMEeHTaMH-
NPUMECAMH, K YHCITy YCTOHUHBBIX OTHOCATCS (I/T):
crpoHuuit — 458, mens — 9, cypema — 85, TUTaH —
35. XapakTepHa TMOBBILICHHAass 30JOTOHOCHOCTb
KBapL-JOJIOMHTOBBIX MPOXKUIIKOB, JIOKAIHU3YIOLIMX-
sl CpelI OKOJIOPYAHO-U3MEHEHHBIX TTOPOJ,.
mapocmions!l ABNAIOTCS THIOMOPGHBIM MMHeE-
parom mertacomatutoB. B.M.Beprep (1978) Bnep-
Bble yKa3aJl Ha NMpPHCYTCTBUE CEPULUT-NAaparoHUT-
NMUAPOHIUTUTOBOrO MapareHe3a B TMAPOTEPMalib-
HbIx Oepe3uTax, CONPOBOXKAAIOIIUX 30J0TO-CYpPb-
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MsHble MECTOPOXAEHHA. [ HHHUCTBIE MHHEpanbl
NpeACTaBleHbl THAPOMYCKOBHTOM, IUKKHUTOM M
XJIOPUTOM, OGBIYHO aCCOLMHPYIOLIUMH C OOJIOMH-
TOM, KBapuUeM, 3MHUAOTOM M APYTMMH MHHeEpalaMH,
B TOM YHCJI€ CaMOPOIHBIM 30J0TOM. BeigeneHst
TPH FeHepalrH THAPOCIIOA.

OnU30QUYECKMMH THIIOT€HHBIMH HEpyAHBIMH
MHHepaiaMH SBJSIOTCS PYTH/I, 3MHMAOT, AABCOHHUT
u ap.

Ha mectopoxnaenun npeobnapator oueHn Gora-
Thbl€ MAaCCUBHBIE, IUIOTHBIE, TOHKO3EPHUCTBIE KBapLl-
aHTUMOHHTOBBIE pyAbl. MeHbBILYIO poNb HrparoT
yMepeHHo Ooratble M OeAHble aHTHMOHHT-
KBaplieBble BKpaIIeHHbIE PyIbl CO CpeiHe- U Kpyr-
HO3EPHUCTBIM AHTHMOHHTOM. OT COOTHOLIEHHs
3TUX TEKCTYPHBIX THMIIOB, B OCHOBHOM, 3aBHCHT
CTeleHb OKMCIEHHOCTH pyad. ITo cremenu usmeHe-
HHUS BELIECTBEHHOrO COCTaBa Py.l JKWJIbI, BMELIal0-
el 30HBI CMATHSA M OKOJIOMHIIbHBIX ME€TacoMaTu-
TOB, a TAlOKe 10 POJIM Pa3HBIX PYNI FHIEPreHHbIX
MHHEpPaJioB MO>KHO HAMETHTH CJIEIYIOLIME TPHU Bep-
THKaJIbHbIE TOA30HbI AOMEP3TIOTHOIO OKHC/IEHHUA:

3ona 1. SlcHo BBIp@KEHHblE H3MEHEHHUs Tep-
BUYHBIX pYA, TMPHYypOYEHHble K (pIaHram >KHIIBI,
BeTpevatorcss Jo rimy6unsl 30-50 M. Ha atom us-
TepBajle Haubo/ee OKHCIEH MaTepHal pyHdOBMe-
Ao 30HBI APOONIEHUS M YaCTUYHO BHUCAUMH
3anpbaH kunbl. [TUPUT-HOTOMHUTOBBIE TIPOXKUIKH
MeCTaMH MePEXOAAT 31eCh B APO3IUTOBYIO ChIMYUKY,
a MUPUTOBas M apCEeHONMUPUTOBAs MMIpErHauus B
JIEBPOJIUTAX M MAJTOMOLUHBIE AHTHMOHHMTOBBIE
ornepsoLINe NPOKMWIKUA H JIMH30YKH B TJIMHKE Tpe-
HHS 3aMelleHbl oXpamH. ['MnepreHHbie MHHEpPaIbI
npeacTaBlieHbl THAPOOKMCIAMHU JKesle3a, THIICOM,
OKHCJaMH CYpbMBbI BbICLI€H BaJICHTHOCTH, CEpOH H,
B MeHbIUEH CTENneHH, CKOPOAUTOM, a TaKxke MMApo-
cynsdaraMd M TruApokapbOHAaTaMH  aJIOMHHHA,
KaJIbLIMSA, MarHUs 4 )kenesa.

3ona 2. Ha unTepBane ot 50 go 150 m wactu-
HO TMOJTYOKHMC/IEHHBIE Y4YacCTKH >XHIIbl BCTpeYaroTed
TOJIBKO B BMJ€ KapMaHOB Ha y4yacTKax ee COnpame-
HHASA C TOMEepPeYHbIMM TEKTOHHYECKUMH Hapywe
HUAMH W BOOAb 3ansbanpos. [peoGnaparoT cepd,
BIEHTUHUT, CEHADMOHTHT M MX cMecH. MarepHal
30HBl CMATHS XapaKTepusyeTcs pa3BUTHEM MPO-
KWJIKOB ~ TIOJlyOKMCIIEHHOTO ~ AofoMuta.  [IMpHT
OKMC/IEH J0 MENaHTEpHTa M JIHMOHMTa TONBKO HA
OTHENBHBIX y4yacTKax. Bo BMemlarouiux nopoAax
PacrpoCTpaHeHbl MPOKHIKK BOAHBIX CY/Tb(aToB "
yallle BCETO TMAPOKApGOHATOB: rumca, SMCOMHTS
MHOMTHPHUTA, FreKCaruapHTa H ap.



3ona 3. Haubonee riybokuHi HHTEpBan (NpH-
mepHo ot 150 no 300 M) oTnHyaeTca criopaauye-
CKHM Pa3BHTHEM TUIEpreHHbIX MuHepanoB. Okuc-
JIbl CYpbMBI BCTPEYAIOTCH B BUAE TOHKMX MPOXMII-
KOB, [UIEHOK U BKPAIUIEHHHKOB TOJIbKO BJOJb 3aJb-
0aHAOB >KWIbl H B MAaJIOMOIUHBIX AHTHMOHHUT-
kBapLeBbix rnpoxxuikax. Cyne¢uasl M xapOoHATHI
Kesle3a M apCEHOTNMPUT OCTAIOTCS HETPOHYTBIMH,
TNPOXHUIIKHU CY/IbGATOB PEIKH.

CypbMsaHble OKHCIBI OOBIYHO 00pasyIoT CIOX-
Hble CMECH M XaOTHYECKH CPOCIUMECH arperarsl.
XapakTepHO MOSAB/I€HHE KOPOYEK, 3EMIIUCTHIX H
TOHKOIOPOIUKOBBIX CKOTUIEHWH pa3sIM4HBIX LBETO-
BBIX OTTEHKOB, Pa3BHBAIOIMXCSH HEMOCPENCTBEHHO
no aHTHMOHUTY. MiHorza B arperarax HabGniogaercs
30HAJIBHOCTh CYpPbMSHBIX OXp, (HKCHUpyIoLIas Mo-
cnemoBaTeNbHblE CTaJWH OKHCIIEHHS aHTUMOHMTA.
OpHUM M3 paHHHX 00pa3oBaHUH sBAAETCS MeTa-
CTUOHHMT, Ha KOTOpBIM HapacTaeT KaiiMa, CJIO0)eH-
Has arperatoM Oyporo CeHapMOHTHTa WM B Jpy-
rUx CilydasX BaJICHTMHHUTA. 3a HeH cielyeT Kaiima
TeMHO-)XeNToro crubuokonuta. K rnaeHeiM runep-
reHHbIM MHHEpajlaM OTHECEHbl cepa CaMopoJHaf,
BaJICHTUHHUT, KEPME3NT, CTUOMOKOHUT, TUIIC U TH]-
POOKHCIIBI JKeNie3a, K BTOPOCTENEHHBIM — CeHap-
MOHTHT, METaCTHOHMT, reKCaruapuT, MeTaHTepHuT,
CKOPOOMT, SAPO3HT; K MPUMECAM — ATIOMHHUT, ajy-
HOTEeH, XaJIbKAHTHUT, 3TMICOMUT, THOOCUT, MeNbHHKO-
BUT-NUPUT, CTHIBIHOCHAEPUT, XalIbKO3HH, aparo-
HUT Y HHAUTHPHT.

Cpenu caMOpoAHBIX METAUIOB B pyAax B Ipo-
MBIUJIEHHOM KOJIMYeCTBE YCTAHOBJIEHO CaMOpPOZ-
HOE 30J10TO, KOTOPOE COMPOBOXKAAETCA aypOCTHOU-
TOM ¥ JpYrMMH 30JIOTOCOAEPXKAIMUMH MHHEpasia-
MH. B BHOe cnopaguueckoil NpPHUMECH BBISABJIEHBI
CaMopoJHble CypbMa, OTME4€eHBl eMHHYHbIe 3epHa
XpoMa M alOMHHHS.

CaMopoziHoe 30710TO MECTOPOXKAeHHs obnanaeT
0coObiMu cBoiicTBamu. K HauGonee 6oraTbiM 1o
COAEpXKAHHUIO 30J710Ta OTHOCATCA TaK Ha3bIBaeMble
"4yIyHHbIE pyasl" (mo 40-50 r/T), Heckonbko B
MeHblIEM KonU4YecTBe, HO GoJiee KPYIHOE 30JI0TO
BCTpeuaercs B pynax, comepallux CpeaHe— H
KPYNHo3epHUCTHIA anTUMOHHT. [lpu MHKpOCKOMHU-
H€CKHX HCCIIe[OBaHMAX B 3TOH Xe Pa3HOBHAHOCTHU
PYA ycTaHoBneHO mMopaBnsiolIEe KOMMUECTBO Ty6-
aToro u ropumuHoro 3omota. MHOrodHCcIeHHbIE
Habntonenus B aHuwnMdax (6onee 1000) roxasany,
T0 camopopHoe 30/10TO Hallle BCero OTMeuaeTcs B
4CCOUMALUM ¢ aHTHMOHUTOM H KBapLeM, B OKHCIaxX
CYPBMEI U 3HauMTeNEHO peke B NMUPUTE, apCEeHOITH-

pute, chanepure U Ux arperarax. Pasmep Bbinerne-
HHH, B OCHOBHOM, cocTasiser 0,01-0,1 MM u peako
BCTPEYAIOTCS 30JI0THHBI MaCCHBHOCTBIO 06JIMKa 10
1 MM u Gonee. MaccBHOe 30710TO B CPacTaHHH C
ry6uatsiM obpa3yeT B pelKHX Cly4asdx arperarbl
pa3MepoM 10 5 MM.

B 3aBHCHMOCTH OT accouMalMy ¢ MHHEpaJlaMHy,
JOKaJM3alM¥ M COCTaBY BBIAENAETCS HECKOJIbKO
reHepauui camoponHoro 3ojiora. CamopogHoe 30-
JI0TO MEpBOH reHepalMH CBS3aHO, B OCHOBHOM, C
MTMPUTOM H APCEHONMUPHUTOM B METACOMAaTHYECKUX
BKpaIUIeHHHKax B aneBpojHuTax. OCHOBHas 4acTh
30J10Ta B CynbQUAaxX, Mo-BUAUMOMY, HAXOOUTCA B
KOJUIOHIHO-AMCIIEPCHOH M Y/IBTpaTOHKOAMCHEpC-
HO# opMe, Tak KaK BUAMMOE 30JI0TO He Habmona-
erca. B aHTHMOHHMTE BONM3M BKJIIOUCHHH MUpHTa
0OHapy>XHBAaIOTCA CKOIUIEHUs 30JIOTHH MO3JHEH
reHepauvd. O4YeBHOHO, MpPH HAIOXKEHUH aHTHMO-
HHMTAa 30/10TO B PAHHUX CyNb(HAAX HCMBITHIBAET
CoOHpaTe/lbHYIO MEePEeKPUCTALIN3ALMIO, HYaCTHYHO
nepeornaraeTcs BOAU3M MM MeXIy 3epHaMHM Ka-
TaK/Ia3UPOBAHHBIX KPUCTANJIOB AapCEHONMUpPHTa H
nupuTa. [Ipy 3HaUNTENBHONH KOHUEHTpPALMH 30J10Ta
B PaHHHUX CynbQHUAAX U MAJIOM COJepKaHUHU cepeb-
pa MOXKHO CZieNaTh BBIBOJ O BbICOKO# npobe camo-
poanoro 3o710Ta-I Ha 060MX MECTOPOXKAEHHUSAX.

CamoponHOe 30J0TO BTOpPOH reHepauMH pac-
NPOCTPAaHEHO Cpead MUHEpaIOB paHHEH IOoJH-
CyNb(HAHO-KBApLIEBOH acCOLMALIMM, acCOLMUPYET
C KBapueM, chalepUToM, apCeHONUPHUTOM, ITHpH-
TOM, XaIbKOMUPHTOM, aypoCTHOHTOM, pexxe 6nek-
N0# pyRoH, MHaApTUPHUTOM H APYTHMH MHHEPATaMH.
3on0T0-1l HHTEHCUBHO KOPpPOAMpPYETCs aHTHUMOHHU-
TOM, CO3AaBasi TOHKHE B3aUMHbIE NPOPACTAHUI HO-
BOOOpa30BaHHBIX MHHEPATOB W  3K30THYECKHX
cTpykTyp rybuaroro 3onota. [To nepudepuu 3omo-
THH BO3HHKA€T KaiiMa aHTMMOHHMTa C TOH4aMueH
CBINBIO TMEPEOTIIOKEHHOrO 30J10Ta TPEThel reHepa-
LM, a Ha HEKOTOPBIX €ro ydacTkax Habmoparorcs
cybrpaduueckue cTpyKTyphl mpopactaHus. B mpy-
TUX ciTyyasx oOpasyeTcs TOHKas KaiMa aypocTHOU-
Ta.

CamopoaHoe 30/10TO TpeTheH TreHepaluuH co-
CpefoTO4YeHO B caMbix OoraTbix cypbMoi pynax,
TAe YCTaHaBIMBaeTCs NPAMO NPONOPLUMOHAbHAsA
CBA3b MEXYy COAEp)KAHHEM 30710Ta ¥ CypbMbl. Yc-
TaHOBJICHBI BKparuleHHMKH 3onota-Ill B kBapue,
aHTHUMOHHTe M Ha WX KoHTakTax. Habmonparorcs
Clefyloliie ero pasHOBHAHOCTH: ICEBJOKPHCTAN-
JIMYeCKOe, KPUCTaNIMYecKoe, rybuaroe ¥ ropyuy-
Hoe. Kpucramisl xapakrepusyioTcs 6orarcTsom

137



npoctelx ¢opM H mpeacTaBieHbl poMboaoaekasa-
pamu, OKTa3[ApaMH, O4YeHb MEJKMMHM Mapoobpas-
HBIMM M KaIUIeBUAHBIMH 3epHaMu. ['y6uaras pasHo-
BUIHOCTH camoponHoro 3ojota-Ill aBnsercs Bech-
Ma pacrnpoCTpaHeHHOH M XapaKTepHo# (opMoi,
cofiepxalleicss UCKITIOYUTENBHO B KBapL-aHTHMO-
HHMTOBBIX pyAaX. Yauie Bcero oHa BCTpedaeTcs Ha
BEPXHHX FOPH30HTaX H HECKOJIBKO B MEHbIlIEM KO-
JUYECTBE Ha HWKHHX.

[TopundHoe 30710TO, Haubonee AETAJbHO H3Y-
yendoe FO.A.XKnmaHoBbiM u I'.C.AHucumosoit (I'a-
MAHHH W fap., 1987; 1988; AmysuHckuit W np.,
2001) nabmomaeTcs TONBKO TP MUKPOCKOMHUYe-
CKkMX uccrenoBaHusx. [lox 3TUM Ha3BaHMeM oObe-
OMHSIOTCS Pa3IM4YHble MO CTPOEHMIO, COCTaBy H
LIBETY pa3HOBHAHOCTH.

[paHynoMeTpHuecKHid cocTaB  CaMOPOAHOrO
30/10Ta, U3BNEYEHHOro M3 pya CapbulaXcKoro
CeHTa4aHCKOrO MECTOPOXKAEHHH, ycTaHOB/IeH 6e3
pa3fiesieHls Ha reHepauuu. Kpome Toro, 3ToT aHa-
NU3 JOMOMNHAICA MPAMBIMH H3MEPEHHSIMH 30/I0THH
B MHOTOYHCJIEHHBIX 00pa3uax ¢ yka3aHHeM 4acTo-
Thl BCTPEHAEMOCTH B Pa3MYHBIX MHHepanax H Ha
ux koHraktax. HauGonee noctoBepHble naHHbIE O
KPYMHOCTH CaMOPOJHOrO 30JI0Ta B PyAaX MecTo-
POXIEHHH MOJNyYeHBl NMPH TEXHONOTHYECKMX HC-
CNEROBaHHAX KPYMHOOOBEMHBIX MNMpPO6: 30710THHBI
npeacTaBieHbl MeNkoi (pakuueid, cocrasnsioLien
ot 80 mo 90%. 3onotun kpynHee 0,21 MM B pyRax
He YCTaHOBJIEHO.

Cpennss npo6a caMOpOJHOro 30J0Ta Ha BCeX
ropu3oHTax CapbliaXCKOro MECTOPOXKIEHHS, HC-
Kio4as ypoBeHb 550 M, ocTaeTcs JOCTaTOYHO CTa-
ounpHoM (990-999). M3meHeHue npobHOCTH 31ech
He npesbimaer 20%o. Pe3koe cHikenue cpenHeit
npo6HocTH 30i50Ta (965) U pacuiMpeHHe MnpenesnoB
u3MeHenus (893-999) orMeuaeTcs Ha ropusoHTe
550 M. Ha BepxHHX ropu3oHTax B LielIOM npeobna-
JaeT O4eHb BbICOKOMpPo6HOoe 3010T0. Ha ¢nanrax u
TpeX YYacTKax B LEHTPAJIbHOH 4acTH Wbl npoba
30J10Ta CHW)KaeTcs 10 967, a B OTOENbHBIX 30J10TH-
Hax g0 789 u naxe no 623. C riny6uHOM yyacTku ¢
NOHHXEHHOK Mpo6Oo# 30/0Ta paclUMPAIOTCS H Ha
caMbIX NIyOOKHX FOPH30HTax 3Ha4YMTeNIbHas 4acThb
TUIOIAH PYAHOTO TeNla XapakTepusyercs nmpoboit
MmeHee 985. 3onoto ¢ mpoboit 995-1000 pacnpo-
CTpPaHEHO B PyJHOM Tejle B BHJAE TpeX IOJIOC, COB-
NanaloLHX ¢ NOM0KEHHEM 30710TO-aHTHMOHHTOBBIX
CTO/O0B, CKJIOHAIOIMUXCA K CeBepo-3anany.

AypocTHOMT dalle BCTpeyaeTcs B KBapll-
AHTHMOHMTOBBIX (MHOrJa ¢ KapOOHaTOM) MpPOXKMI-
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Kax, OMepsAIOLMX OCHOBHBIE PYAHbIE Tesa, Toraa
KaK B MOHOMHHEPAIbHBIX (YYTryYHHBIX) W JpYrux
Pa3sHOBUAHOCTAX pyA HaxoAkH ero penku. OcobeH-
HO KYHYHBl€ CKOIUIEHHS TNpHYpOYEHbl K KOHTaKTy
WU3MEHEHHBIX aJIEBPOIUTOB (C UMMperHauuei nupu-
Ta W apCeHOMHPUTA) C KBAPU-aHTUMOHHMTOBBIMU
MPOXXHIIKAMH.

HaubGonee cnoxkHele B3aMMOOTHOLUEHHS Ha-
OnromaloTcss Mexay aypocTHOHTOM M CaMOPOIHBIM
30JI0TOM. B KBapU-aHTUMOHMTOBBIX MPOXKWIKAX
aypocTHOMT, KaK NMpaBHJIO0, CO3JAeT BOKPYT 30J10Ta
KaiMbl LUHPUHOMN B THICAYHBIE, peXe COThblE W Iep-
BBle JecATble NONMH MUIIuUMeTpa. ['paHMUB! 3THX
KaeMOK HepOBHbIE, 3aJIMBOOOpasHble, C ABHBIMU
C/ielaMH KOPPO3UH CaMOPOAHOro 30JI0Ta; valle
OHH GBIBAIOT MPEPHIBUCTHIMH, a CIUIOUIHbIE KAEMKH
o0pa3yloTcss BOKpYr 30JIOTHH, 3aK/IIOUEHHBIX B
KBaplie KBapL-aHTUMOHHTOBBIX MPOXUIKOB. B -
POKHMX Y4acTKaX aypOCTHOMTOBBIX Ka€MOK HEPEKO
COXPaHAIOTCS PENMKTHI 3epeH HEe3aMELIEHHOro 30-
JIOTa, a TaKKe MPOAYKTHl IMIIOreHHOro pacnaja
aypocTubuTa—30/10Ta+aHTUMOHHUTA, UMeloLIHe Cy0-
rpaduueckoe ctpoeHre. OCHOBY TaKoii CTPYKTYphI
cocTaBiser cBoeoOpa3HOe S4EHCTOe 30JI0TO, B
s4eKaX KOTOPOrO pacroiaraloTcs MeJIKO3epHH-
CTbIH aHTHMOHHT I OKHMCJIBI CYpPbMBI.

CpaBHEHHE XUMHUYECKOTO COCTaBa OKOJIOPYIHO-
HU3MEHEHHBIX H HEHU3MEHEHHBIX THAPOTEPMAaTbHbIM
MPOLIECCOM MOPOJI MOKAa3bIBAET, YTO KPOME CYPbMBI,
MBILIbSKA, CEPbl M KpPeMHe3eMa K NMpPUBHECEHHbBIM
KOMIIOHEHTaM MOryT OBITh OTHECEeHBl KalbLui,
MHK 4 TUTaH. Coep>xkaHie OCTANBHBIX 3JIEMEHTOB
B OKOJIOPYAHO-M3MEHEHHbIX MOpOax B COOTBETCT-
BHHU C NMPHBHOCOM 3THX KOMIOHEHTOB MOHMXKAETCA.
[Mocnennee kacaercs taike CO;; xap6oHaru3aumg
NnopoA B OKOJIOPYAHOM TMpPOCTPaHCTBE CBA3aHa C
NepeoTI0KeHHEM Mopoaoobpasyouero kapOoHara
u npoucxonuna 6e3 3HaunTensHoro npusHoca COz
¢ rayOuMH ruapoTepManbHBIMK pacTBOpamu. bonee
TOrO, €CTh OCHOBaHHs npenamnonarars, 4yro CO, BMe-
CTe C MarHWeM, MapraHieM M >Kene3oM 3auMCTBO-
BaHa rMIPOTEPMaMH M3 BMELIAIOIIUX MOpoJ Hemno-
CPEeICTBEHHO BOJIb KOHTAKTOB PYAHBIX TEJl.

B npouecce okonopyaHoro H3MeHeHMs MpOHC:
XOAWIO OCBOGOX/IEHHE M3 OCaJOYHBIX MOpOA 3H3
YUTENBHOTO KOJIHYECTBA TIMHO3EMa, HATpHA U K&
nus. OCHOBHAsA 4aCTh 3TUX KOMIOHEHTOB ObL1a BBI®
HeceHa BO BHEUIHHME YaCTH OKOJIOPYAHBIX 30H WM
ocTtajlacb Ha MECTe, OTJIO)KHBLIMCh B TOHKHX npo-
XHIKAX B BHIE MHHEPATOB IpYINbl KaONHHHTS
TMAPOCITION U CEPULIUTA.



FeHeTHuYecKkan MoAenb MeCTOPOXAECHUNA

C yyeroM ocoGeHHOCTeHt H3MEHEHHWs COCTaBa
PYA H CTPYKTYPHO-TEKCTYPHBIX CBOHCTB IapareHe-
3MCOB MHMHEpAIOB B pPa3HBIX YacTAX PYAHbBIX Tell,
4aCTHYHYIO 060C00/IEHHOCTh WX B NMPOCTPAHCTBE M
apyrue QakTopb! MpeAcTaBAAETCS BO3MOXKHBIM Bbi-
JeJIMTh TPU TUIOTeHHblE MHHepaibHbIE accolua-
umn: 1) nonucynbuIHO-KapOGOHAT-KBapLIEBYIO, 2)
KBapL-aHTUMOHHUTOBYIO ('"dyryHHOro" aHTHMOHH-
Ta), 3) aHTHMOHHT-KapOoHaT-kBapueByto. Ha stane
"IpeBHEro", [OMEpP3JIOTHOro, OKHCIEHUS pyI
chopMHpoBasiach THMEepreHHas CcepHo-CynbdaTHo-
OKHMCHasi MMHepalbHas acCoLMaLys.

PanHas nomucynsduaHo-kap6oHaT-KBapLeBas
accoliMalis pacrpocTpaHeHa KaK B PYAHBIX TeNlax
(npeuMyILIECTBEHHO Ha Oosee NTyOGOKHMX TrOpU3OH-
Tax), TaK M MpeXAe BCEro B OKOJIOPYAHO-H3Me-
HEHHBIX TMOpOJax, TrOe SABISeTCS TNPaKTHUYECKH
eIMHCTBEHHOH. B pyaHBIX Tenax oHa npencTaBlieHa
KBapLEBBIMH W KapOOHAT-KBapLEBBIMH MPOXHIIKA-
MH M XHIaMH ¢ HeBblcoko# (3—5%) BkparnneHHO-
CThIO CynbGHAOB (BKIIOHAA AHTHMOHHUT, DKEMCO-
HUT Y npeobnagaromuit Han HUMHK GepTbepuTt). B
OKOJIOPYAHO-U3MEHEHHBIX TMOpOJaX [aHHas acco-
UMalMA OTMeYaeTCs TNpPEUMMYLIECTBEHHO B BHIE
BKPArJIEeHHUKOB, TOHKHX MPOXKHJIKOB, MpoceyeKk U
HempaBHJIBHBIX 060COOIEHHMI arperaToB NPUMEpPHO
TOTO Xe COCTaBa, YTO U B pyAHOM Tene. Crnopaau-
YECKH BCTPEYAIOTCSH TaKKe MUHEpaJIbl FPYMIbl Kao-
MHUTA ¥ TUAPOCIIOABI. YUUTBIBas AaHHbBIE O HEKO-
TOPOH NMPOCTPAHCTBEHHOM pa300LIEHHOCTH B acco-
udauny OepThepuTa M aHTUMOHHTA (MEpBBIN Mpe-
ofnanaet BO BMELIAIOINX MOPOAAX, A0S BTOPOLO
TNOBBILIAETCA B PYAHOM TeJse), MOXKHO Mpearnosa-
raTh, YTO B OKOJIOPYAHO-U3MEHEHHBIX MOpoJax MH-
HepanooOpa3oBaHHe MPOMCXOAUIO MPU OTHOCH-
TENbHO KHC/BIX YCIOBHSX, @ B PYJHOM Telle — MpU
Gonee wemounsix. Takum obpa3om, HaMedaeTcs
SBOMIOUMA THAPOTEPM B 3aBHCHMOCTH OT YCJIOBH
X JIOKaIM3aLuH.

KBapu-aHTUMOHHTOBas MHHepanbHas accolMa-
UM ("4yryHHbI" aHTMMOHMT) SBIAETCA TJIaBHOM
0 o6beMy. K OCHOBHBIM ee MHHepanaMm NpHUHaA-
JIekaT anTUMOHKT U KBapl. K 3To# e accounauuu
OTHOCATCS caMOPOAIHOE 30J10TO, CAMOPOJHA CYPb-
Ma, camopoaHBIf XpOM, CAMOpPOIHbIH AMIOMUHMI,
¢aMoponHoe cepe6po, aypocTHOHT, chanepHT, mH-
pur, APCEHOMUPUT, XaJTbKOCTHOUT, UHHKEHHUT, AaB-
COHHT, rUAPOMYCKOBHT. ACCOLMALMS TIOKATH3YETCS
MpeumywecTBeHHO B PYAHBIX Teaax, MPOXKUIKAX H

*Xunax-anodu3ax Bo BMeLIalOLIEeH TOJLIE, a TAKKE
B BHM/Ie HEPaBHOMEPHOH BKpAIUIEHHOCTH, MEJKHX
JMH3 W TpPOXXWIKOB. MUHepanbHas accouuaunus
"qyryHHOro" aHTHMOHHUTa MOJXKET ObITh OTHECEHa K
No3aHel MLIENOYHOM CTaAMH pPYRHOro mnpolecca,
KOTOpOH NpeldIecTBOBasta KMcaas (monucyabgua-
HO-KapOOHaTHO-KBapLeBasi) acCoLMaLysl.

Tpertbs, aHTUMOHMT-KapOOHaT-KBaplieBas acco-
UMaLMs pacrpocTpaHeHa CNIOPaAHYECKH U He HMeeT
CYILECTBEHHOro 3HayeHus. OHa npencraBlieHa ma-
JIOMOLUHBIMH TPOXHJIKAMH AHTHMOHHT-KBapLEBO-
ro, xapbOHAaT-KBapLIEBOrO0 C AHTUMOHHUTOM, KBapll-
AHTHMOHHMTOBOT'O COCTaBOB, KOTOpBlE CEKYT pyHbl
"qyryHHOro" aHTHMOHMUTA.

I'mnepreHHas accouMaluus MHHEPAIOB CEpHO-
Cy1b(aTHO-OKHCHOrO COCTaBa CBf3aHa C 30HOM
okucneHus. Ee Bo3pacT no aHanoruu ¢ HEKOTOPBI-
MH MECTOPOXKAECHHSAMH palOHa MOXET ObITh yCIIOB-
HO MPHHAT KaK IUTHOLIEH-PAHHEIUIEHCTOLEHOBBIMH.
XapakTepHOi 0COOEHHOCTBIO acCOLMaLMM SBNSET-
Csl IPHCYTCTBHE BTOPUUHOrO 30J10Ta, KOTOPOE HaH-
6onee neranbHo oxapaxkrtepusoBano JI.H.Hupone-
BoIM M Ap. (1980) 1 mo mx oleHke 3akOYaeT Ha
BEpPXHEM rOPU30HTE 30HBI OKUCIeHUS He MeHee 30—
40% ot obuieli Macchl MeTala.

Takum ob6pa3oM, cocTaB MHHEpaJbHBIX acco-
IHUaLUH CBUIETEIBCTBYET O TOM, YTO MHHEpPan006-
pa3oBaHHMEe [IPOMCXOAWJIO U3 CYpPbMSHOHOCHBIX
¢moumoB, a cyppMa M 30/10TO MNpHHAIEKAT K
NpoQUINpYIOMM 3JIEMEHTaM PYAHOro Mpolecca.
ITosToMy B Hacrosiiee Bpems HET AOCTATOYHBIX
OCHOBAHWH [/ OTHECEHHA MNEpBBIX ABYX MHHe-
pasibHBIX accoUMalMii K pa3sHbIM THUMaM oOpyaeHe-
HMS M JUI TIDUHATHUS pPereHepalMOHHOM KOHLEMUMH
NPOUCXOXKAEHHS  30JI0TO-AaHTHMOHHUTOBBIX  PYI.
®opMHpoBaHHEe pPYA ONpEAENANOch ABYMS (akro-
paMH: 3BOMIOLMEH PacTBOPOB MpH MHHepanoobpa-
30BaHMM M H3MEHEHHEM TEKTOHHYECKHX YCIOBHH
pynootaoxenus. IIpy TakoM nmoaxoae npeacTaBns-
eTcs LenecooOpasHbIM BBIACNUTh THIOTEHHBIH H
TUMNEPreHHbI 3Tarkl, a B paMKax THIIOreHHOTo 3Ta-
na o60CHOBaTh pa3BUTHE Mpolecca B TPH CTafnu
(cooTBETCTBYIOLIME MMHEPATIbHBIM aCCOLIHALIMAM).

IIpy BHYTpHUpPYIOHBIX U OCOOEHHO MOC/IepYAHbIX
npoueccax MpoOMCXOAM 3HAYUTENbHBIH JUHAMOMe-
TaMopdu3M pya. Macwrabel ero oleHUBaroTCA
BECbMa Pa3JIMYHO; pAA MCcieoBaTeeld OTHOCAT K
AMHaMOMeTaMOp(U30BaHHbIM MPAKTU4ECKH BECH
CHEKTp PYA "YyryHHOro" aHTUMOHMTA, Apyrue —
JULIb OTAeNbHble X THnbl. Hanbonee npeobpaso-
BaHHBIMHU SBJIIOTCS PYABI Te€X TeJl MU cTONAOOB, KO-
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TOpbI€ JIOKATU30BAaHbl B TEKTOHUTAaX KPYMHBIX pa3-
peiBHBIX HapymeHud. Ho paxke B mpeaenax 3THX
PYAHBIX TeN CTereHb AUHaMoMeTamopdusMma pya
3aMeTHO M3MEHSETCS B 3aBUCHMOCTH OT HHTEHCHB-
HOCTH M MacIuTaboB BHYTPH- M IOCIEPYIHBIX TEK-
TOHHYECKUX SBIICHHI: €Cny y4acTKH pacciaHleBa-
HUS M CMSATHUS Pa3BHTHI JOKaIbHO, TO MEpEKPHCTA-
NU30BaHHbIE PYIBl PAaclpOCTPaHEHb! TOJNBKO B HX
npeznenax.

ITo nanueiM B.H.Beprepa (1978), Temnepartypa
MHHepas1006pa3oBaH1A OT paHHEH K MO3/HeH acco-
udauud B pynax CapbulaXCKOro MeCTOPOXKAEHHS
U3MEHAETCs B CTPOroM TIOpsAKe IPephIBUCTOrO
cHikeHus: 380-280°C u 180-130°C. Ilpuuem B
KpUCTaJl/Iax aHTUMOHHMTA Ta30BO-XHJKHE BKIIOYE-
HHS TOMOreHe3WpyloTCs IpH TeMmnepartype 130-—
180°C. Heckonbko OTIH4YHBIH XapakTep CHIDKEHHA
TeMnepaTypbl oOpa3oBaHUs KBapla OT paHHeiH K
no3nHe accoumauuu ycraHoBund b.O.MaHyua-
psHU U D.A.Mapkosa (1977). OHu mokasany, 4To

3Ha4YeHUS TemrepaTypbl (OPMHUPOBAHHUs KBapLa B

KOHLE MpeALIECTBYIOIENH U Hayane rnociaeaylouei
CTa/INM NTEPEKPBIBAIOTCH.

JaBneHne MHHepasooOpa3ylolHX pacTBOPOB
U3MEHAJIOCh B [HMPOKOM JuanasoHe (1600—600
Oap), uto, no MHeHuio b.0O.ManyuyapsHua u
3.A.MapkoBoH, CBOHCTBEHHO MECTOPOXKICHHUAM,
tdopMHUpylOIIUMCS Ha yMepeHHbIX riybuHax. Op-
HaKO, MO TeOIOTMYECKUM M MHHEpaorM4ecKHM
JaHHBIM, I1yOuHa pynooOpas3oBaHHA Oblia He3Ha-
yyrenbHOoH. HaM npeacTtaBnsercs, 4Yto BenH4MHA

L—‘\_/Q\

BBICOKOTO BHYTPEHHEro NaB/I€HUS THAPOTEPM OIl-
penensercs He NTyOHHONH MuUHepanoobpa3oBaHus, a
HX JIOKAIBbHBIM COCTOSHHEM.

Bb.O.ManyuapsHuomM 1 3.A.Mapkosoit (1977)
Ha OCHOBaHHMH H3yuYeHHs XHMM3Ma ra3oBO-XXHAKHX
BKJTIOYEHHH B KWIbHOM KBapue Capbliaxckoro me-
CTOPOXXAEHHUA CleNlaH BBIBOA O TOM, YTO PYAbl
¢$opMHpOBAIMCh U3 PAacTBOPOB C BBICOKHMM KOH-
LEHTpaLUHUIMH yrieKHcaoTh! (ao 15-20 Moas/1000 r
H,0) u noBBILIEHHBIMH COAEPXKAHUAMU MeETaHa
(0,2-1,5 mons/1000 r H,O). Ilpu 3TOM ycTaHOBIE-
HO, YTO B MO3[HEH, Hanbosnee MPOLYKTUBHOM, ac-
COLMAaLMK CONCp)KaHUEe MeTaHa CHMKaercd (cie-
Jbl), T.€. OKHUCIMTENIbHBIH NMOTEHLHa] BO3PacTaer,
IMocnenHee, BepoOSATHO, U MO3BONSAET OOBIACHUTD OT-
HOCHTENTbHO MOHM)KEHHYIO Mpoly 30/0THH, CBA3aH-
HBIX ¢ aHTUMOHUTOM (Mouceenko, 1976).

ITpu oueHke riy6uHBl POPMHUPOBAHUA H BO3-
pacTa opynaeHeHHs HEOOXOAMMO Y4YHTBIBaTh: |)
GM3NOBEPXHOCTHBIH, CyOBYIKaHUUECKUH XapaKTep
paHHeMeNoBbIX NannUToB CapblLIaXCKOro LITOKA, Ha
KOTOpBIE€ HAJIOKEHO 30JI0TO-AHTUMOHHUTOBOE OpYy-
JleHeHHe; 2) MO3JHEMENOBOH BO3PACT CKJIayaro-
CTH, npemhec‘rsoaaameﬁ OpyAEeHEHHIO; 3) BO3MOX-
HO€ OTCYTCTBHE MM MAJIylO MOLUHOCTb OTJIOXKEHHH
BepXHero Meina; 4) He3HaUUTENbHBIH BEPTHKAIbHBIH
Iuana3oH nociemenosoro cpesa (Tpywkos, 1971);
5) Hal{HuHe MEIKO3EPHUCTBIX CTPYKTYyp PyA BbI-
MOJTHEHUS ¥ METacCOMAaTHUeCKOro 3aMelleHHS T/1aB-
HOM TMpOJYKTMBHOH accouuauuu; 6) MpH3HaKH
BCKMITIAHUA TUAPOTEPM H YIAJNEHUS YIJIEKHCIOro
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HOCTHOM 4acTH MECTOPOXIEHHS, ¢HOPMHPOBAIIHCH
Ha HE3HAYMTENbHOM TTyOHHE, KOTOpas MOXeT ObITh
oueHeHa B 500—600 M OT NaeONOBEPXHOCTH.

TMocnenHHe naHHble pa3BenovyHoro OypeHus
T0Ka3bIBAIOT, YTO Ha IyGOKHMX TOPU3OHTaX Xapak-
Tep M MacTaGpl OPYJ€HEHUS CYLIECTBEHHO M3Me-
HAKOTCA M C ryOHHOH OTHOCHTENBHO LENbHas TUIH-
ToOOpa3Hast 4acTb PYAHOrO Tela INOCTENEHHO BbI-
KJIMHHBAeTCs, pasfessich Ha HECKOIbko 060co6-
JEHHBIX JIMH30BUAHBIX CcTONGOB. B cTpykTYpHOM
OTHOLUEHHH MUINTOOOpa3Has YacTh Tesa MpHypoue-
Ha K ToH 4acTu PynHoro pasnoma, xoTopas pacro-
N0XKeHa B ApE MepeceKkaeMoi aHTHIUIMHAIH, Clo-
’KEHHOM aJleBpoJIuTo-necyaHucTod TtonumeH. [lo-
CKOMBKY 3aMbIKaHHE aHTHKIMHAIHM 110 KPOBJIE Iec-
YaHHCTOH ToMIHM HHTepnonupyercs B 300400 m
BblLIE COBPEMEHHOM 3pO3UOHHOM MOBEPXHOCTH, TO,
BEpPOATHO, 3THMH LMPPaMH H MOXKET OLIEHHBAThCS
MHTEPBaJ BEPTHUKAIBbHOIO cpe3a IJaBHOTrO cTosba-
ruranta. OgHako B HacTosllce BpeMs HET KaKHX-
b0 MaHHBIX IUIA 3aKJIIOYEHHS, YTO BbIIE 3TOH
rpaHHLIbl OPYJCHEHHE IOJHOCTBIO HCUYE3aET, CKO-
pee Bcero, MHHepanooOpa3oBaHHE NPOCIEKHBa-
nock 0 APEBHEH NaaeonoBepXHOCTH.

Onpenenennss K-Ar Bospacra pyn Capbuiax-
CKOrO MECTOPOXIEHHSA MO THAPOCIIOAaM BechbMa
npotuBopeunBbl: 145 u 115 mnx. ner (Munones
u ap., 1980), 124 + 4 man. ner (beprep, 1978),
57 mnn. net — no A.C.Kyapssuesy. Bo3pacr mauu-
TOB ¥ PHOJIMTOB MO TEM K€ OMNPENEICHHAM OLIEHH-
BaeTcs B auana3oHe 162—-102 muH. ner. Ilo xapak-
Tepy B3aUMOOTHOLIEHHS C MO3AHEME3030HCKUMHU
MarmMaTHueckuMH oOpasoBanusamu JL.H.Hupones
4 1p. (1980) 3omoro-cypeMsHoe opyAcHeHue Sky-
THH OTHOCAT K IO3JHEMEIOBOMY-ajleOreHOBOMY
BO3pacTy.

B oTHOLEHHH NPOHCXOXNIEHHS 30J0TO-CYpb-
MAHBIX MECTOPOXXAEHHH MMeEIOTCs pa3HooOpa3Hble
ToYkH 3peHns. CTOPOHHHKH Haubonee paHHeH Iu-
Notessr (EnoBckux, 1972; JIn, Llloxuna, 1974,
Msencen w ap., 1975) a Tawke [O.A Buiubun
(1955 r.) cunrator, uTo 3010TO-CYpbMAHBIE MECTO-
POXIeHUs BXOAAT B KOMIUTEKC 30JI0TO-KBapLEBbIX
ME30TepMaNbHBIX ~MarMaTHYeCKHX MeCTOpOXe-
HUH, CBS3aHHBIX MapareHeTHYeCKH WM FeHeTHYe-
KM C rpaHUTHBIMU 6aTONMTaMM MIIH C MATBIMHA HH-
TPY3usMu “106aToNNTOBOr0” KOMIIEKCa MHBEPCH-
OHHOM crajuu (cpemHMM 3TanoM) pasBHTHS MOA-
BWKHBIX o6nacteit. [IpencTaBuTeNH APYroi TOUKH
Perus (Beprep, 1977; Anhaeusser G.R., 1976;

dager R. and Koppel, 1976) oTHocat 3050TO-

CYpbMsIHbIE MECTOPOXIEHHS K MeTaMop(oreHHo-
THAPOTEPMAIbLHOMY THITy OpyJeHeHHs, cHOpMHpO-
BaBLIEMYCS IMyTeM MOOGHJIM3ALMHK PYAHBIX KOMIIO-
HEHTOB M3 BMEILIAIOLIMX TOJII 1O BJIHUSHHEM Me-
TamopdH3Ma, CBS3aHHOTO C OaTONUTOBBIM TI'PaHM-
TOOGpa3oBaHHEM B NMEPHOM CKIaqyaTOCTH. TpeTbs
rpynna MccieaoBaTesied IOJlaraer, 4To B 30J10TO-
CYPbMSIHBIX MECTOPOXKAEHHMIX COBMEIIEHbI MpO-
OYKThl JBYX OTamoB, MpeACTaBIEHHBIX pPa3HbIMH
TUNaMH OpYACHEHHMA: paHHeH ManocynbuaHON
30J10TO-KBApLIEBOH U MO3JHEH 30J0TO-aHTHMMOHH-
ToBoH (popmauuamu. [IpuyeM oaHu reonoru atoi
rpynnel (Munones, 1975; WUunones u ap., 1974;
1980; ducradHoB u ap., 1975) cumrarot, 4to 30J10-
TOHOCHOCTh aHTHMOHHTCOZAEpPXKALUMX accoUurauMi
CBSI3aHa C NMEPEOTIONKEHUEM 30J10Ta U3 PAaHHHX PYI
NoJ AeHCTBHEM CYpPbMSHOHOCHBIX PacTBOPOB; ApY-
rue (Van Eaden and et., 1939; Boese R., 1964) Ha-
XOMAT, 4YTO 30JI0TO JIMLIb YAacThIO MEPEOTIaraaoch
M3 PaHHHX aCCOLHALIMH.

Benen 3a B.I1.®Degopuykom (1985) Mbel npu-
JIep>KUBaeMCsl KOHLIEMLMK O €JHHOM ITyOHHHOM
UCTOYHHKE 30JI0Ta U CYpbMbI M NMO3TOMY MNpejara-
€M HOBEHIYIO TOYKY 3pEHHSl Ha T€HEe3HUC 30/10TO-
CYPBMSHBIX MECTOpOXKIOeHHH (AHHMCHMOBa M 1p.,
1983). 3070TO-aHTUMOHHTOBbIE MECTOPOXKAEHHS
BO3HHKJIH B pe3ylbTaTe NpeoOpasoBaHUs H3Ha-
YajabHO ra3oBoro riaybuHHoro ¢mionna B ruapo-
TepMaJlbHBIH pacTBOp, MpHOOpeTatolui Cynbdua-
HO-CH/IMKaTHBIA  (CEPHO-CYypbMSAHO-KPEMHHUCTBIN)
coctaB. Takoil moaxon mno3BonseT oOBACHUTH: 1)
BBICOKOE, HE MpOIMOPUHOHANbHOE IiybHHe, naBie-
HHE PacTBOPOB M 3HAUMTENIbHBIA AHANa30H ero Ko-
nebGaHuil; 2) oTCyTCTBHE MaclUTaOHOM 30HAILHOCTH
B pa3MeELIEeHUH MHHEPIbLHBIX arperaToB W napare-
HE3HCOB B PYAHBIX Tenax; 3) H3OMETPUYHOCTh M
KOHLIEHTPUYECKU-30HAIbHOE CTPOECHHE 3EpeH aH-
THMOHHTa “4yTryHHBIX pya’ TJIaBHOW NpPOIYKTHB-
HOHM accouHauuH; 4) HMMIIperHaLMOHHBIN XapakTep
B3aMMOOTHOLLIEHUH aHTHMOHHTA C KBapleM; 5) 3K-
paHHpyoLlee BIHAHHE TJIMHHCTOH TONLIM W NpH-
YPOYEHHOCTh KBAapL-aHTHMOHHTOBOH XHJbl K TOH
qacTi Pyanoro pasnoma, koTopas InepecexaeT rnec-
4aHO-aJICBPOJIMTOBYIO ToMly B cBoje lliupoTHOH
AHTHKIMHAIM; 6) ynaraeHHe YTEeKHCIIOTbl M3 BepX-
Hell YaCTH TMIPOTepMaIbHOM KOJOHHBI U cOXpaHe-
HHe €€ B pacTBope Ha Gosee rrybOKHX rOpH3OHTaX.

[TosBnenne B 30He pymooOpazoBaHHMs BOCCTa-
HOBHTENBHOro (nionzia no3BosseT MOHATL M3BECT-
HOE€ HECOOTBETCTBHE MEXIY BBICOKOH CTEMNEHbIO
OpobneHns paHHMX KBapLIEBBIX acCOLMALMA ¥ yMe-
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PEHHOM HHTEHCHBHOCTBIO BHYTPHPYIHBIX TEKTOHH-
yeckux nojswikek. Yxxe ormevanock (Mupmones,
Cymneuos, 1979), 4to Ha 060MX MECTOPOXKIAECHHUAX
paHHsis KBapUeBas acCOLMalMs YacTo MpeBpalleHa
B MEJIKO- ¥ TOHKOOGIOMOYHBIH KBapuUEBbIH KaTak-
nasut. [IpoucxoxpeHue mnonobHoH '"KBaplLeBoi
MYKH" MOXeT ObITh CBA3aHO C BO3J€HCTBHEM Ha
KBapLl razoobpasHoro ¢ouaa.

Takum oGpa3oM B KauecTBe UTOrOBBIX BBIBOJOB
TIOTYEPKHEM ClleaylolLee:

1. BaxxHe#itunM (pakTopoM, KOHTPOIHPYIOLIHM
pasMelLeHHe 30JI0TO-CYPbMSHBIX MECTOPOXICHHIA,
ABJIETCA JIOKATN3aLUs UX B CHCTEMax pa3pbIBHBIX
HapylIeHHH PerHOHAIBbHBIX Pa3iOMOB, BAOJb Ipa-
HHUL 6JI0KOB MONOrMX AWCIOKALHHA HIH NOJHATHH 1
B GopTax Tporos, a Takke B Hanbolee NMPOrHyThIX
yacTaX NporHOOB ¢ MaKCUMAaIbHOH MOIIHOCTBIO
0cafikoB. 3TH pa3fioMbl MpH pynooOpa3oBaHUK pa3-
BHBAINCb B YCJIOBHAX TEKTOHMYECKHX MPOLECCOB,
XapaKTepHBIX IS CTaAMH TEKTOHO-MarMaTHYecKoH
aKTUBHM3ALUMH CKIag4aTtod obnactu. ObpazoBaHue
pa3IoMOB MPOM3OLIIO 3HAYMTENIBHO paHblUe B YC-
NOBUAX CXKATHs, YTO JAOKa3blBaeTcs B3GPOCOBHIM
THIOM HAYaJbHBIX OHUCIIOKAUMH M Pa3BUTHEM 30H
CMATUA B TEKTOHHYECKMX IIBaX pa3noMoB. Pasno-
Mbl HMEIOT MEpPMaHEHTHBIH XapaKTep BEpPTHKalb-
HBIX MOABH)KEK, HE3HAYHTENbHYIO BEJMUYHHY CIBH-
roBOH COCTaBIIAIOLLEH, OOBIIYIO MPOTHKEHHOCTD U
OTHOCHTENBHYIO NpsMONuHeHHocTh. [IpoMeiieH-
Hbl€ 30JI0TO-CYpbMsIHbIE PYAHBIE TeNla pa3MellaloT-
cs BONH3M 30H MepeceveHHsi MPOAOJBHBIX pa3io-
MOB CO CKPBITHIMH MOTNEPEYHBIMH Pa3pbIBAMH.

2. Mertannorennyeckie 30HBI C KPYMHBIMH 30-
JIOTO-CYPbMSHBIMH MECTOPOXACHHAMH JIOKAJIU30-
BaHBI B PeTHOHaX Pa3BUTOro MHoOro¢asHoro rpaHu-
TOMAHOrO MarmMaTu3Ma, HO BT (JeCATKH
KHJIOMETPOB) OT KPYITHbIX MaCCUBOB M BHE pPailoHOB
MHTEHCHBHON rPaHUTH3aLIMK 3€MHOMH KODBI.

3. Jluronorudeckue ¢axKTophl, CMOCOOCTBYIO-
e o6pa3’oBaHHIO PYAOBMEILAIOWIMX CTPYKTYp H
(OpMHPOBaHHIO KpPYMHBIX MECTOPOXIEHHH, CBO-
JATCS K Pa3sBUTHIO WM Jaxe MpeobiaaaHuio B py-
JOBMELLAIOIIEM KOMIUIEKCE YEPHOCTAHLIEBBIX IJIH-
HHCTO-CTaHUEBBIX OTJIOXKEHHH, 0OOralleHHbIX yr-
JKCTBIM MaTepuasioM H cynbbugamu (beprep,
1977). OnHako opyaeHEHHE B pa3pese JIOKAIU3yeT-
Cd Ha rOPHM3OHTaX, COCTOALIMX U3 CYIIECTBEHHO
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MECYaHHKOBBIX OTJIOXKEHHH WIM TOMII Yepexyro-
IMXCS NIECUAHHUKOB, aJIEBPOJIHTOB U aprHJUTHTOB.

4. PynHble y37bl TOKUIM3YIOTCS B MECTaX H3Me-
HEHHs MPOCTHUPAHHMA INIaBHOrO LIBAa pa3noMa, KOTo-
pble COBMAJAIOT C 30HAMM TOMNEPEYHBIX Hapylle-
HHU#, onepsiomMX rnaBHeId pasnom. [TpomonbHbie
CKJIAIKH B 3THX I€PECEYEHHAX MAaKCHMaJIbHO OC-
JIOXKHEHBI NOMEPEYHBIMH CKIaAKAMH U pa3fioMaMHu.

5. B mpenenax pyAHBIX Y3J710B NIPOMbILIJIEHHbIE
pyAHbIe Tella MOTYT pacrosiaraTbcsi B INIaBHOM LLBe
pa3sioMa H OMepAIOLIHX MapajlieNbHbIX HapyIUEHH-
AX B30pOCOBOro THMa, 06pa3oBaHHBIX B YCJIOBHSX
okatusi. Yaue oHH pasMellaroTcs B BUcAYeM GOKy
paznoMa. OpyneHenble OTpe3KH HapyLIeHHH napan-
nenbHbl MPOCTHPAHHIO CKIIAJOK M pa3lessioT To-
LM pa3HOM CTeNneHH KOMMETEeHTHOCTH. MeHee npo-
OyKTHBHBI PyHbIE TeJa B MEXIUIaCTOBBIX CPbIBAX H
CEeIUIOBUIHBIE JKWIIBI B 30HE BJIUSHHS OMEPSIOLIHX
HapyLIEHHH, a TaKKe CEKyLHE >KUIBI.

6. MecTopoXkieHHs CcaphIJIaxXCKOro THMa, Mo
naHHeiM M.I Kokiapckoro (AMy3uHckuil W 1p.,
2001), buxcupyloTcs B THAPOXUMHYECKHUX, JTUTO- H
6HMOreOXMMHYECKHX TMOTOKAX pacCesHUsA, YeTKO
NpOSBIAIGTCS BO BTOPHYHBIX M MEPBHYHBIX JIUTO-
XHMHYeCKHX opeosax. OCHOBHBIMH 3JIEMEHTaMH-
HHIMKAaTOpaMH CIY>)KaT XHMHYECKHE 3/IEMEHThI TH-
nomMop¢HOH rpynnei — CypbMa, 30J0TO, MBILIBSK,
BO/bGpaM, PTYyTh, OCTaJbHbIE JEMEHTHI MpPHUBJE-
KaloTCs [ PElIeHHs KOHKPETHBIX 3a7la4y U UrparoT
BCIOMOTaTeNbHYIO POJlb.

7. I'naBHBIM MHHEPAIOro-reOXMMHYECKHM KpH-
TEpHEM BbIJE/IEHUA NEPCIEKTHBHBIX MECTOPOXK/e-
HUH faHHON (dopmauuu siBiseTcs BbiCOKas npoba
3070Ta B acCOLMalUMH C aHTUMOHHMTOM (6onee
950%o0) 1 kBapuem (6onee 900%o), koTopas GHHKCH
pyetcs ¥ B pocchinsax. OTMeudaeTcs Takke BHICOKOE
COfiep>KaHHE 30J10Ta B MHPHUTE H apCEHONMUPUTE U3
OKOJIOXKH/IBHBIX NOPOJI, BOH3H 3a/1b6aH0B XKML

8. Pynsl 3010TO-CypBMSHBIX MECTOPOXIEHHHA
XapaKTepU3yIOTCS MPUCYTCTBUEM MHHEpasoB C Bbl-
COKOH EJIe3MCTOCThIO (aHKEPHT, GepTbepHT, YA
MYHJIHMT, JDKEMCOHHT M Ip.), PE3KHM MOAYHHEHHEM
ApCEHOMHPHTa aHTHMOHHUTY, caGbiM pa3BHTHEM
cynbdoconei, BBICOKOH MX CypbMAHHCTOCTBIO.

9. BaxkHBIM KpHUTEpHEM siBiseTcs obumue Mel-
KO3EPHHCTO#H KBapl-aHTHMOHHMTOBOH pyabl ("9
TYHHOro" aHTHMOHHTA).



I'JIABA 5

MECTOPOXAOEHUA CBUHUA U LUUHKA

CappaaHa

[TonumeTannuyeckoe MectopoxxaeHHe CapaaHa
OTHOCHTCS K YHMCITy CaMbIX KpYIHBIX TOPHO-NPO-
MBILIIEHHBIX 00BEKTOB Ha CeBepo-BocTOoKe Poccun.
OHO BXOAWT B pyAHBIH y3€N1, KOTOpPBIH BKJIIOYAET B
cebsl HECKOJIbKO YYacTKOB, IJIaBHBIH H3 KOTOPBIX
cobcTBeHHO MecTopokaeHHe CapaaHa, a TaKoke
mectopoxaeHus IlepesanbHoe u Ypy#H. [To naHHBIM
E.M.ConopneBa, noacunTaHHble 3anackl CBHUHLA H
UMHKA OTAENBHBIX y4acTKoB CaplaHMHCKOro pyn-
HOTO Yy3J1a COCTABIAIOT B CyMME OKOJIO 4 MJIH. T NpH
cpeaHeM conepxaHuu Pb+Zn, paHom 10-12,4% u
cooTHoweHud Zn/Pb, pasHoM 3—-4. B pynax npu-
CYTCTBYET IpUMECh FepMaHHsl. :

Mecropoxaenne CapiaHa OTHOCHTCA K YHCIY
CTPaTHPOPMHBIX MOTHMETAUTHYECKHX MECTOPOXK-
fenui "muccucunckoro Tthna". CrtpaTudOpMHbIE
MECTOPOXKAEHUS 3aHMMAIOT BeAyLIEe MOJIOKEHHE B
fanance 3amacoB ¥ DOGBIYM LBETHBIX METAIOB B
Mupe. B kauectBe "cTpaTndOpMHBIX" GONBILIMHCT-
BO re0JIOrOB NMOHHUMAIOT MECTOPOXKAEHHS, PYAHbIe
Te/la KOTOPBIX 3aJ1Eral0T COrIacHO ¢ BMELIAIOLMMH
0CafloYHbIMH MopoJaMu. B HanGonbuied Mepe 3TOT
TEPMHH ynoTpebasercss B NIPUMEHEHHH K CBHHLO-
BO-UMHKOBBIM M MeJHbIM 3ajexxaM. B nmoHuMaHuu
4BTOpa rJIaBHBIM NPU3HAKOM CTPaTUOPMHBIX Me-
CTOpOXK€HHMH AB/IAETCA MPHYPOUYCHHOCTb HUX K Of-
PEACNEHHBIM MPOTSKEHHBIM JIHTOJIOTO-CTPATHIPa-
buuecknm FOPH30HTaM OCAJOYHBIX IIOpPOJ, Yalle
BCero obnamarolMx NOBBILIEHHBIM T€OXHMMHUIECKUM
PoHom  THnoBbIX  MeTamoB. CrpykTypHO-
MOpdonoruyeckuit THN OpyNEHEHHs, COrTacHBI
WM Cekywuii MO OTHOIIGHHIO K HAIUTACTOBAHHIO
BMellatowux noposi, BHYTpH 5TOrO FOPU3OHTA HMe-
°r ToaunnenHoe 3Hauenue. OGpasoBaHHe MepBHY-
HOH pynHoi MHMHEpAIN3allil B CEUMEHTOreHe3e
W nnarenese (ocamouHOEe WM HAPOTEPMANIBHO-
°°allquoe) o0ycnaBaMBaeT COrIacCHOE MOJOKEHHE

pacCessHHON HJH KOHLIEHTPUPOBAaHHOH MHMHepaIH-
3allMH{, pacnpoCTpaHeHHOH Ha Gonbluoi Muowany,
a Mocyiexyiomas JUTHTebHasl HCTOPHS SIHTeHETH-
4yeckoro ¢opMHpPOBaHHS MECTOPOXKIEHHs orpene-
N€T BO3MOXXHOCTb BO3HMKHOBEHHs CEKyLUHX pYyA-
HbIX $opM.

B TEKTOHHYECKOM OTHOLIEHHH MECTOPOXIEHHE
Capnana Haxomutcs B KbIIIaxckoM MOAHATHH
(TekTOHHYeCKOH 30HE), KOTOPOE paCMOJIOKEHO B
10JI0CE COWIEHEHHS I0ro-BOCTOYHOro kpas Cubup-
ckoif rwiatdopmsl ¢ Bepxosno-KonsiMckuMu Me30-
soupamu (puc.5.1). C 3amaga nomHATHE OrpaHHYM-
Bacrcs HenbkaHo-KbliaxckuM rnyOUHHBIM  pas-
aomoM. Boctounas rpanuua ¢ Certre-/[aGaHckol
CKJIa4aTOH 30HOHW MpPOBOAMTCA MO pa3aoMaM U
HIDKHEH rpaHMLe HauapckoH CBHUTHI (SIH-)KHH-LUMH,
1983).

B npenenax Kbuuraxckoro MOAHATHA pa3BUTHI
KapboHaTHblE, TepPUTreHHO-KapOOHATHbIE U TEPPHU-
FeHHble OTJIOXKEHHs pHdes, BeHAa U keMOpHs, Ko-
TOphLIE MOAABMNAOLIE MpeobiafaloT, a TakkKe Kap-
6oHa, mepMH H opbl o6uIel MOWHOCTBIO Gontee 10
kM. B ocago4noit Tomwe, cdopMmupoBaBLueiics B
HHTEpBaIE OT cpeaHero pudes OO CPEAHEro KeM-
Opus, oOHapy>KeHbl MHOIOYHMC/IEHHBIE OOBEKTHI
IUTaCTOBOTO OPYJCHEHHsS CBMHLIA, LIMHKA M MEJH,
4TO MO3BOJIMIO BhIAEAUTE Kblnnaxckyio merato-
TeHUYECKYIO 30HY CTPaTHGOPMHOIO OpYyIeHEHHs
(Bonkopnas u np., 1976; Crapuukos, 1989).

CtpoeHue pa3pe3a u pyAOHOCHOCTb
BEHACKUX OTINIOXKEeHUM

Merannorenndeckyio cneuuanusauno  Koui-
NaXCKOM 30HBI oOmpelensieT MoJUMeTAIHYECKas
PYAOHOCHOCTb CapAaHMHCKOH CBHTHL. B Heit cocpe-
JoTo4eHo okono 40 pynHbIX OOGBEKTOB, CaMbIM
KPYNHBIM H3 KOTOPBIX SBIISAETCS MECTOPOXACHHE
Capnana. PynOHOCHBIE TOPH3OHTBI CBHTBI MpO-
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CIIEXXHBAIOTCA Ha paccTosiHuM 250 kM B mosoce ce-
BEP-CEBEPO-3aMaHOTO HAMPABJICHHS MOX OCTPHIM
YIJIOM K TIPOCTHPAaHHMIO COBPEMEHHBIX CKJIaJOK
Kbinmaxckod 3oubl (puc.5.1). Pynoememaroume
KapOOHaTHBIE OTJIOXKEHHS CapHaHHHCKOH CBHTHI
ABNAIOTCA BEPXHMM CTpaTHrpadHuecKHMM Moapas-
NeNeHHEM I0JIOMCKOH cepHH Benaa. FOaomckas ce-
pHd pa3BuTa lUMpE BCEX APYTMX HOKeMOpPHHCKHX
OT/IOXKEeHHH Ha 1oro-soctoke Cubupckoit mnardop-
MBI, MpoTArHBasich no BeeH Kbimaxckoit 3oHe, An-
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Puc.5.1. Teonornveckas kapra Kbinnaxckod ckiamyaroii
30HB! (CrapHukoB, 1989): 1-4 —ocanouHsie oTnokeHus: | -
HWKHUA MEN: MEeCYaHUKH, aneBPONHUTHI, YT, 2 — HUXKHAS-
CPEAHAs 10pa: NECYAHHKH, ANEBPONUTBI, 3 — HUKHAS-BEPXHAsS
NEpMb: MECYaHHKH, ANCBPOIHMTHI, aprUIUIMTE, 4 — BEPXHHi
KapOOH: apruIUThl; 5 — HWKHMA kapOOH: U3BECTHAKH; 6 -
HEpAcH/ICHEHHbIE OTIOXKEHHS OPHOBHKA-HHXHEr0 KapOoHa:
M3BECTHAKHM, CNAHUBl;, 7 — CpeqHHH-BepXHMH keMOpuii: u3-
BECTHAKHM, MEDTeny, apruuMTsl: 8 — BepXHMA KeMOpHit: -
BECTHAKH; 9 — cpeanuii kemMGpuii: Mepreny, U3BecTHaAkM; 10 —
BEHI-HWKHUA KEMOPHH: NONOMMTBI, U3BECTHAKH, NECYaHHKH,
qepHbIe crnaHubl, 11 — BepxHHH pudelt (yickas cepus): mec-
YaHHKH, aleBPOMTDI, apruiIMThl, 12 — BepxHHit pudeit (na-
XaHIMHCKAs CEPHA). M3BECTHAKM, aprumuthl; 13 — cpeanuii
pudeti (aMMyaHCKas M KEpHBUIBCKAs CEPUM). HONOMHTBI, W3-
BECTHAKH, NECHAHHKH, aNIeBDOJIMTHI, aprHLTUTEL; 14 — HIDKHU
pudeit (XaHIMHCKaA CepUs): NeCHaHWKH, ANEBPONUTHI, A0JI0-
MHTBI, apruunTel; 15—-17 — uHTpy3uBHble 06pa3oBanus; 15-
nosaHepudedickue cumnel Auabasos, 16 — paHHenaneo3od-
CKHe cCHnbl QMaba3oB, 17 — MacCHBBI M LUTOKHM YI5TPAOCHOB-
HBIX W IIENOYHBIX MOpoA ¢ kapGoHatHTaMu; 18 — rnaBHble
pasiaoMbl; 19 — cTpaTHdOpMHbBIE CBHHLIOBO-LIMHKOBBIE MECTO-
POXKAEHUS U pynonposBieHus; 20 — crpatvdopMHble nposs-
NIEHUS MEJIH.

Hundpamu Ha xapTe 0603HauEHbI PyAONPOABICHUS CBUHLA H
LMHKA B CapJaHHHCKOM cBuTe BeHma: 1 — [IporHos; 2 — Kep-
64; 3 — TapsinHax; 4 — [DxaHksl, S5 — CaxapuHCkoe; 6 —
Ocennee; 7 — Dcaamax; 8 — Ilepesansuoe; 9 — Capnana;
10 — Vnapnax; 11 — Vpyi; 12 — CtnannukoBoe; 13 — Myo-
nanabiy; 14 — Copaontoox; 15 — Kvipa-blarsirs; 16 — Tyo-
crax; 17 — MexropHoe; 18 — Jlyryn — ITyxanunsckas rpynna
PYAONPOABICHHIH

naHo-Makckoft BmagMHe M pacnpoCTpaHAsCh Ha
3anman Bray6s ratgopmel. B mpenenax Keuinax-
CKOM 30HBI OTJIOKEHHS FOJOMCKOH CEpHH MoJpas-
JeNA0TCS Ha [BE CBHTBI: IOKaHAMHCKYIO M capia-
HHMHCKYIO, COOTBETCTBYIOLIHE OBYM TPAHCTPECCHB-
HBIM UMKJIAM CEIMMEHTALMH, KOTOpble pa3fie/icHbl
MIEPEPBIBOM B OCaIKOHAKOILIEHHH.

OTnoxeHuss IOKaHAMHCKOH CBHUTBI pa3BHTHI
JMlb B ceBepHOH yacTH Kbinnaxckoii 30Hsl, BKIIO-
4ag MectopoxaeHune Capaana. FOxnee p.lOpombl
OHH MPaKTHYECKH OTCYTCTBYIOT M CapJaHHMHCKai
CBHTa 3aJI€raeT CO cTpaTUrpadHYecKUM Hecornach-
€M Ha NnopoJax yCTb-KHPOUHCKOH CBHMTBI BEPXHETO
pudes. FOxaHmMHCKas cBuTa npeacTaBneHa HEOA-
HOPOJIHOH MO COCTaBY TOJIENH MOI[HOCTBIO OKOMO
100 M, clTOXKEHHOH B HHXKHEH YacTH TeMHO-CepbIMH
M3BECTKOBBIMH M [OJIOMHTOBBIMH [10pOJIaMH, B
CpeHell — 3eN€HOBATO-CEPHIMM aprUUTHTaMH H
MEpreisAMU ¢ MpOCIOAMH M3BECTHAKOB M 107OMH
TOB, B NMPHKPOBJEBON YaCTH — cepbiMU TOHKO3CP”
HHCTHEIMH, HHOTZA OOJMTOBBIMH JOJIOMHMTaMH. 06-
MM 1S MOPOJl FOKAHAWHCKOM CBHUTbI ABJACTCA ux
NOBBILIEHHAaA KPEMHHCTOCTD.
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llponyxTrBHas capmaHMHCKas CBHTa MpeCTaB-
M9€T coboif TpaHCrPECCHUBHBIN LIMKJI OCAIKOB C TH-
eprpodupoBaHHOM Kap6OHaTHOW COCTABAIOMIEH.
€CHaHO-rIMHNCTO-KapOOHAaTHas YacTh ero BhIIe-
IHa B HIDKHIOI MOACBMTY, H3BECTKOBO-TOJOMH-
TOBasi — B BepxHIol0. Kakjian 3 MoAcBUT CocTOMT
"3 Tpex nawek, mpencrasnsiommx coGoit peruo-

Habho BblJep)KaHHbIE dJIEMEHTapHBIE Tela LMKIIa
(Puc.5.2),

Puc.5.2.  Jluronoro-daumanbHeti npoduas capaaHuHCKoH
cBUTHI BAOMb KblTaXckol 30HBI M MOJIOXKEHHE B HEM PYNOHOC-
HBIX FOPU3OHTOB:

1 — M3BECTHAKH TOHKO3EPHHUCTBIE, CIOMCTbIC; 2 — JONOMHTHI
CaxapoBHAHBIE MACCHBHBIE; 3 — U3BECTHAKH OUTYMHHO3HbIE; 4
— JIOIOMHTBI MEKO3EPHUCTBIE CBETIbIE;, 5 — H3BECTHAKH TOHKO-
3€pPHHCTHIC CIOHCTBIE 3€JECHOBATO-CEphIE; 6 — NONOMMTHI IU-
HHCTO-2JICBPHTOBBIE KPEMHHCTBIE BHIIHEBBIEC; 7 — AOJOMMTHI
MHKpPO(HUTOIUTOBBIE W CTPOMATOJIHTOBBIE; 8 — mecuaHuku; 9 —
apru/uuTel KpeMuuctsie; 10 — tyddure;; 11 — kpeMHHCTbIE
CTSOKEHHA; 12 — CBUHIIOBO-UMHKOBOE OpyAEHEHHE

[NepBas nayka HIKHECAPJAHUHCKOH MOACBUTHI
CJIOXKEHA CBETIIO-CEPbIMH M CEPBIMH KBapLEBBIMHU H
MOJIEBOIUTNIATOBO-KBApLIEBLIMU  M€CUAHHKAMHU  pa3-
JHYHOH 3E€pPHHCTOCTH, C TFOPH3OHTAJIBHO- U KOCO-
coucTol TekcTypoid. OTMeqaloTcs Mpocaon aleB-
POJIMTOB M NECTPOLBETHBIX aprujulMToB. B npu-
KPOBJIEBOH 4acTH Mayku B OONBLIMHCTBE pa3pe3oB
Habmonaercs IUIaCT MHMKPOQHTOIHTOBBIX, Mecya-
HO-MHKPO(QHTONHTOBBIX HIH CTPOMAaTOJHTOBBIX
JonoMUTOB. B mecuannkax Mectopoxaenus Cap-
JaHa MPHCYTCTBYET MHPHT, oOpa3yrolni ruesno-
BUIHBIE 'cKorieHHs. O6mas MOLIHOCTh Mauku
MeHseTca B paspesax Kbuinaxckoi 30Hbl OT 15 10
55 m, mecTopoxxaenuns Capnauna — ot 14 10 24 m.

Bropas nmauka HH)KHEH MOICBHTBI HM3BECTHA
NOA Ha3BaHHEM MauKH IUIATYATBIX, MECTPBIX HIH
KpacHBIX Mepresned M KPEMHHCTO-TJIMHHCTBIX [10-
JIOMHTOB. DTOT 0OLIMA COCTaB NMOApa3AeNeHHUs 10C-
TaTOYHO BbIAEPXKAH B MOJIOCE Pa3BHUTHUSI OPYyIeHe-
Hud. Tloponp! nayku "3apaxceHsl" ByJIKAHOr€HHBIM
MaTepHaJloM Ha OGonblioM mnpoTsxkeHHH Kbuutax-
CKOM 30HBI, BKJIIOYas Mecropoxxaenue Capnana
(Hasbimos, 1981). KpeMHHCTbIE NOPOABI NMAYKH Ma-
pareHeTHYEeCKH COMpSDKEHb! C IOOOMCKHM BYJIKa-
HU3MOM, MPOAYKTHI KOTOPOrO MMEIOT SPKO BbIpa-
JKEHHYIO YNBTPaKajHeByIO crieuyanusauuo. Mou-
HOCTb a4k Ha MectopoxxaeHnH Capaana 20-27m.

TpeTbs nauka HWXKHEH MOACBUTHI COCTOMT H3
CEpbIX M 3€JICHOBATO-CEPbIX TOHKO3EPHUCTBIX H3-
BECTHAKOB C TOHKOH FOPH3OHTAILHOMN, 4acTo CyTy-
poBuaHOH, ciouctocTeio. IlocnenHss ceszaHa ¢
CYILECTBOBAHHEM MHOTOYMCIIEHHBIX MOBEPXHOCTEH
pacTBOPEHHS, K KOTOPBIM MPHUYPOUYEHbl CKOMIEHHS
r7IayKOHHTA, MEJIKHE CTSDKeHHS GochaToB M MHPHT.
B roxHoit yactn Ksinnaxckod 3oHbI B Gaccerine
p-FOnoms! (yctbe p.Ynaxan-blateirel, pyd.Mexrop-
HbII) U3BECTHAKH TPeThEH MaykH CTAHOBATCA TEM-
HO-CEPbIMH M 4epHBIMH GHTYMHHO3HBIMH, COXpa-
HSiS TOHKYIO BOJIHHCTO-CJIOMCTYIO TekcTypy. Haxo-
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Hell, Ha caMoM tore 30Hb! (6acceln pp.JIyrys u Ily-
XaHWJ) OHU MEPEXOAAT B KPaCHOLIBETHBHIE NOJIOMH-
Thl. MOIIHOCTh MAaYKH MEHAETCS Ha MpPOTHKEHUH
30HBl OT 5 00 49 M M [OCTaTOYHO NOCTOSHHA Ha
mectopoxxaeHun CapaaHa (5-9 m). .

Hwxuas noacBuTa capAaHMHCKOH CBHUTHI Ges-
pyaHsa. IlpoayxruBHoH Tommer Keinnaxckoit 30HsI
SBNAETCA BepXHecapIaHMHCKas MOJCBHTA, TakKKe
cocrosuas W3 TpeX DPerHOHalbHO BbIAEpP>KaHHBIX
JIMTONOTHYECKHX nayeK. JIBe M3 HUX (HIKHAA M
BEpPXHsA) ABIAIOTCA PYyJOHOCHBIMH. B cpenHeii ra-
JIEHHT U cdanepuT Cnopajuyecky MPUCYTCTBYIOT B
BUAe cnaboH MHHepaIu3aLuH.

ITepBas nauka BepXHecapaaHHHCKOM MOACBHTBHI
COCTOMT M3 JOCTaTOYHO OAHOOGpPa3HBIX CBETIIO-
CephIX CMapUTOBBIX JAOJIOMHTOB C HESICHOM TOHKOC-
JIOUCTON TekCcTypoi. OHH OT/IHYAIOTCSA CTaGHIBHO-
CTbIO MHHEPAIBHOrO COCTaBa M BBICOKOH YHCTOTOMH
(Tabn. 5.1). MoLHOCTL Ma4yKH CUILHO KoJebnercs
Ha pa3HBIX y4acTKax 30Hbl. B ceBepHOH M ueH-
TpaibHOH 4acTaX Kelimaxckoi 30HBI €€ MOLIHOCTD
coctaBiseT 7-25 M, l0)KHee — pe3KO BO3pacTaeT,
nocturas 115 m. B pa3spesax mectopoxxaenns Cap-
naHa oHa MeHsercs oT 17 o 30 m.

Btopas mauka BepxHell MOACBHUTHI CJIOXKEHa
TEMHOUBETHBIMH TOPH30HTaJIbHO-CJIOMCTBIMH Kap-
60OHAaTHBLIMH TMOpPOJaMH C MOBBILICHHBIM COJEpXKa-
HueM opraHuyeckoro BeuiectBa. CoctaB kap6oHart-
HBIX MOPOJA U3MEHUYHMB OT M3BECTHAKOB 10 JOTOMH-

TOB, npeobnanarT nepsbie. CTpyKTypa Mopo. TOH-
KO- M MeJIKO3epHHCTasA. XapaKTepHBIMH 0COBEHHO-
CTAMH MayvKH ABJISETCS NOSABJIEHHE clieloB oOMere-
HMs ¥ pa3MBIBOB BOJIM3H €€ KPOBJIH B BHIE HHTPaK-
NacTHTOBOH OpeKYHMH H3BECTHAKOB, NPOCIOEB ¢
rMaykOHHTOM H ¢ocdaTHeIMH cTsKeHHAMH. Ha
MecTopokaieHHH CaplaHa OTMEYaeTcs JIUIeHeTH-
yeckas JOJOMHMTH3aLMs H MEpPeKPUCTAIH3ALIUS
H3BECTHSAKOB C [PEBPALLEHHEM HX B J0JIOCTIAPHUTBI ¢
MIMO0IacTOBOM  KPYMHO3EPHUCTOH  CTPYKTYpOMA.
MouwHocTh Mayk¥ GHTYMHHO3HBIX H3BECTHSKOB B
CEBEPHOH U LeHTpasibHOM vacTax Kelutaxckoi 30-
Hel cocTtaBnseT 15-30 M. Ha tore 30HbI MeXIOy Me-
CTOpoXkAeHHEM Ypyd M pydonposBieHHeM Mex-
ropHoe MOLIHOCTh OHTYMHHO3HbIX KapOoHaTOB
pe3ko Bo3pactaeT 40 70 M, a Aajiee Ha IOF OHA Tak-
xe OBICTPO BbIKIMHMBaeTcs. Ha MecTopoxxaeHuu
CapaaHa MOLHOCTH ITa4KH BapbUpYeET OT 5 10 29 M.

TpeTbs mauka BepxHecapAaHHHCKOH MOACBHTSI
OTJIHYAETCS CJIOKHBIM CTPOEHHEM, BBIDAXKEHHBIM B
auddepeHIHalMy 0CaaKoB B paspese U [0 JaTepa-
JIM, CMEHE T€OXMMHUYECKHX 00CTAaHOBOK OCaJKOHa-
KOIUICHHS, HaJIMYMEM CJIe[IOB Pa3MBIBOB M pa3HO-
0GpasHBIX  MOCTCEJMMEHTALHOHHBIX  MPOLECCOB
JOJIOMHTH3aLMH, OKPEMHEHHS M CylnbQUIN3ALMH.
[Tayka cocTOHT M3 ABYX IIaCTOB, MOLIHOCTb KOTO-
PbIX CHIIBHO M3MEHSETCS NPH NEPEMEILEHHH BAOMb
30HBI, JaXe B Mpeaenax IMIIOILAAHd OJHOTO MECTo-
poxkaenus (puc.5.3).

Ta6nauna 5.1

Xnmuyecknit cocTaB KapOOHATHBLIX NOPOA capAaHHHCKOM CBHTBLI MecTopokaeHus Capaaua, %
p P P p paaHa,

IMauxa Topona M.H.0.|Fe,03| FeG {MnO | MgO | CaO | CO, |ILn.n.| Cymma [H::::' Kl::-
Bropas HwxkHelf [ TMHHCTBIA LONOMMT 27,00 0,43 0,79 0,08 12,68 23,12 31,80 1,54 97,54 57,22 10,20
T/CBUTHI
Tperbs HkHe  M3BecTHAK 10,42 0,05 0,18 Cn. 4,95 43,80 40,15 0,77 100,31 24,19 65,05
1/CBUTBI
[eppas Bepxueh  JlonoMutsl, cpeanee w3 5 1,66 0,12 0,20 0,01 20,89 31,17 44,44 095 99,44 83,72 10,18
N/CBUTBI aHaTM30B
Bropas BepxHeli  Burymmuo3mblif M3BecT- 15,94 0,11 0,10 Cn. 1,11 44,70 36,85 047 99,29 7,38 7578
N/CBUTHI HAK
Bropas BepxHelt Burymmuosuwit nonomur 8,62 0,12 0,36 0,02 16,71 30,75 41,25 039 99,22 71,73 1595
T/CBHTSI
Tpetss Bepxueit  M3BecTHsiku, cpeaHee U3 4,65 0,06 0,12 002 567 4746 4042 1,00 9938 1326 7752
n/cBUTHL, MacT B wectH ananu3sos
Tperns BepxHelt  W3pecTusaxw, Memalomue 2,06 0,09 0,10 0,02 1,82 52,57 41,94 080 99,10 3,81 91,23
n/cBuTHI, ITacT B naTHa nonoMuTOB, cpen-

Hee M3 4 aHaNu30B
Tperss BepxHed  JIONOMMTHI U3 NATEH B 7,32 0,18 0,55 0,05 16,33 32,97 42,08 0,45 100,04 6791 21,98
T/cBuTel, IacT B u3BecTHskax, cpennee U3

5 aHanU30B
Tpetss Bepxuef  [lonomut caxaposuausii, 1,82 0,15 0,31 0,04 20,20 30,88 4536 0,63 99,39 88,55 7,04

/CBUTHI, M1acT A
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Puc.5.3. ConocrasneHue pa3pe3oB MecTopoxAeHHs CapiaHa, Noka3bIBalollee BAUSHUE audanbHbIX H3MEHEHHH

B MIPOAYKT! MBHOM! TOJILLE HA MOJIOKEHHUE PYAOHOCHOCTH B pa3pese

[Inact A — HWXHee TenO MAayKM COCTOMT M3
CBETII0-CephIX MACCHBHBIX, peKe HESACHO-COMCTBIX
CaXapOBMIHBIX CHAPUTOBBIX JOJOMHTOB, OTJIH-
“aI0WmXcs BHICOKOH YHCTOTOM cocTaBa (Tabm. 5.1).

O MHMKPOCKOMOM OHH OGHapYy)>XHBAIOT MeNKO—
Wi cpenHesepHUCTYIO CTPYKTYpY C pa3MepoM 3e-

peH 0,04-0,8 MmM. HenocpencreeHHsle HabmoneHus
Ha MecTopokaeHHH CappiaHa NepexofoB MO Npo-
CTHPAaHHIO CJIOEB TEMHBIX CIIOMCTBIX H3BECTHAKOB B
MacCHBHBIE CaXapOBHIHBIC MOJOMHTHI, a TaKKe
CYLIECTBOBAHHE PENUKTOBBLIX MATEH M3BECTHAKOB B
CaXapOBMAHBIX MOJOMHMTAaX CBHIETENLCTBYIOT 00
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SMUreHETHYECKON MPHPOAE YaCTH M3 HHUX B BepX-
Hell mosnoBuHe Miacta. MOLIHOCTE IUlacTa caxapo-
BHAHBIX JOJIOMHTOB MOABEP)KEHa CHIBHOW M3MEH-
yuocTH. HanMeHbluas MolHOCTE Habaronanace B
6acceiine p.Caxapsl (okosio 45 M). B ceBepHOM H
I0)KHOM HanpasneHHAX Kbiinaxckoi 30HbI OT 3TOrO
MecTa MOLUHOCTB [UTacTa CaXxapOBHAHBIX JOJOMH-
TOB BO3pacTaeT, JOCTHras Ha cesepe (p.AsiaH)
25 M, B LIEHTPAIbHOM YaCTH 30HBI (MECTOPOXICHHS
Cappanusckoro y3na) — 70-85 m. Jlanee k rory
[U1aCT JOJIOMHTOB OBICTPO BBIKIHHHBAeTCHA, a B
Gacceitne p. FOnoMsl nosiBnseTcs BHOBB, C/IMBasCh
B €IMHOE TEJO CO CBETJIBIMH [0/1I0CNIapUTaMH Mep-
BoO# nauku (puc.5.2).

Ilnact B — BepxHee perHOHaJIbLHO MPOCIEXHU-
BaeMoe TeJI0 TpeThel MayKH, BEHYaeT CapAaHHH-
CKYIO CBUTY, a BMECTE C TEM H BCIO IOJJOMCKYIO Ce-
puto. OH ClOXKEeH TEMHO-CEPbIMH M CEPBIMH CJIOU-
CTBIMH H3BECTHSKAMH C TOHKO3EPHHCTOH CTPYKTY-
po# (pa3mep 3eper 1o 0,1 mm). Ha mectopoxnenn-
sx CapmaHMHCKOro pyAHOro y3jla M B pa3pesax
p.-ANaH M3BECTHAKH COAEPXKAT MPOCTIOHKH M JIHH-
3bl CBETJIO-CEPBIX MEJKO3EPHUCTBIX AOJOMHTOB, a
Taloke JIMH30YKHM W YETKOBHUIHBIE MPOCIOMKH
KpemHel MowHocThio 0,5-2 cM. B kpoBieBo# vac-
TH iacTta b Ha oTmensHbIX ydacTkax Keinnaxckoi
30HBI BbiAENsAETCS CBOoeOpa3HbIi NMPOIUIacTOK MOLI-
HOCTBIO 10 15 M, cocTosWHHA H3 JOJIOMHTHCTBIX
M3BECTHSKOB C MATHHCTOH cTPYKTYpoH. [locnennss
o0yc/ioBeHa MPHCYTCTBHEM B M3BECTHAKAaX HEMpa-
BHJILHBIX TOJOC, MATEH W "A3BIKOB" TEMHO-, 3eie-
HOBATO- M JKEJITOBaTO-CEPOro NOJIOMHTA, Pacroso-
XKeHHbIX OecrnopAgo4HO WM  cyOnapaniensHo
ciouctocTH. TIpoHcxokaeHHE HX CBA3AHO C BHYT-
pUpOPMALMOHHBIMH  SBIEHHSIMH, COINpPOBOXKAl0-
IIMMH pErHOHaNIbHBIH pa3MbIB KPOBJIH FOJOMCKOH
CepHH: B OJHHUX CJIyyasX 3TO HHTPAKIacTHUTOBasd
Opekyusi, B ApYrHx — 3aTekaHHe MJa B MOJOCTH
pacTpecKUBaHUA MO THITy HENTYHHYECKHX JaeK, B
TPETBUX — JHareHeTHYeCKas JOJOMHTH3ALMA.
MoHocTs nnacta b 3HaunTensHo konebnercs npu
nepeMellieHn BRoab Kbltaxckoi 30HBI ¢ ceBepa
Ha for: ot 4-5 no 60-70 M. Ha mecTopoxaeHnn
CapnaHa MowHoCTh Tuiacta 17—44 M. XapakrepHo#
0co6eHHOCTBIO MnacTa b aBasercs mmpokoe pa3su-
THE TOCTCEJHMEHTALMOHHBIX  MNpeobpa3oBaHHil
KapOOHATHBIX MOPOA: JOJOMHTH3ALIMH, MEPEKpH-
CTaJUIM3aLMH, KpeMHeoOpa3oBaHUs, PaCTBOPEHHS U
COMpPOBOXKAAIOWMX ABIEHHH GpeKYnpoBaHUs U 06-
pa3oBaHHs CTHUJIONTUTOB.
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Pyn0oHOCHOCTb CapiaHMHCKOH CBHTBI CBS3aHa ¢
omnpeneneHHbIMH YPOBHAMH, Ha3bIBAEMbIMH DYHO-
HOCHBIMM ropu3onTaMHi. Ha npotsxenun Keuinax-
CKO# METaJINIOreHN4ecKOoH 30HBI MPOAYKTHBHbI IBe
JIUTOJIOTHYECKHE MavKH BepXHecapJaHHHCKOH TIoA-
CBMTBI: NlepBast U TpeThi. B xaxao#l U3 npoayKTHB-
HbIX Mayek Belaessercs no Aea Oosee HIM MeHee
BbLICPXKaHHBIX PYJOHOCHBIX ropusonTa. I[lo mpo-
CTHPAHHUIO MOPOA HHTEPBAIbl OPYAEHEHHS B HHX
CMeHsoTCS Oe3pyIHBIMM HHTEpBajaMH, HaMHOro
NPEeBOCXOMAIHMH TEPBble 0. TPOTAKEHHOCTH
(pHc.5.2).

Ilepswiii pyOOHOCHBIT 20pU30HM HaXOAWTCA B
MOIOUIBEHHOW YaCTH MEPBON MauykKH BEPXHEIOIOM-
ckoéi noacButel. OH HMeeT y6oryro MpoayKTHB-
HOCTh M OTpPaHMYEHHOE pPacNpOCTPaHEHHE, TpPOsB-
JASCh NHLIB B ceBepHON YacTH Kbuinaxckoi 30Hsl.

Bmopoii pyoonocHetii 2opuszonm, B NpUKPOBIie-
BOW 4acTH 5Toi MaykH, sBnseTca Haubosee Npors-
»keHHbIM. OH MpOC/IEXHUBAETCA B MEPUAHOHAIBLHOM
HarpaBleHHH C nepepsiBaMU depe3 Bce Kbuinax-
CKO€ MOAHATHE OT p.AnaaH BOJNM3H yCTbs p.XaHabl
no p.Jlyryn, pacnpoctpanssck Ha 270 km. Cesep-
Hee CapaaHHHCKOro PYAHOro y3ja HaXxOAWTCs He-
CKONBbKO HEOOIbUIMX PYAONpPOSABICHHHA C paccesH-
HO-BKpAryIeHHOH, THE3JO0BOH M MPOXXMUIIKOBOM ra-
neHUT-chanepuToBoil MHHepanusauuer. B mpene-
nax CappaHHHCKOro pyaHoro ysna Haubonee oT-
YETJIMBO OpYJeHEHHe BTOPOro ropU30HTa MposBIs-
erca Ha IokHoM ¢Guanre (y4yacTok BeITranaxckui,
MectopoxaeHre Ypyi). Ha ydyactke BeiTTanaxckoM
B OJHOM M3 KaHaB BCKPbITa PyJHas 30Ha MOLLHO-
CTBbIO 3 M C COfep>KaHHEeM CBHMHLA M LIMHKA OKOJIO
2%. Ha mectopoxxaennu Ypy# opyaeHeHHe BTOpO-
ro ropu3oHTa OOHapy>XHBaeTCs Ha 3aMagHOM H
LUEHTpaIbHOM (1aHrax B BUAE HeGoraTton npoXxuil-
KOBO-BKPAIUICHHOH MHHepaJIn3alHH.

B 1oxHO#M yacTh KbIIIaXCkoM 30HBI BTOPOH
PYHOHOCHBIH TOPH30HT CTaHOBHMTCH [JIaBHbIM.
3mece B GacceiiHe cpeaHero TedeHus p.lOmomb!
Boiiensercs FOmoMckuii  CBMHLIOBO-LIMHKOBOHOC
HbI paioOH, BKJIIOYAIOILKI HECKONbKO pYAOMpoAB-
neHuit. Haubosee 3Hauumeble U3 HUX — pyAONpoOAB-
nenue MexropHoe u rpynna JlyryH-ITyxaHumbCKHX
pynonpossiennit. Ha pymonpossienun Mexrop-
HOM rajeHMT-chalepuToBas MHHepamtu3auus Ha-
6monaercs B6M3M OT KPOB/IM MepBOi MaukH BepX”
HeCapaHMHCKOM MOJICBUTHI HAa NPOTSKEHUH 22 KM-
['naBHBIE pyaHbIE TeNa BCKPBITHI kaHaBaMH B FOXK°
HOM YacCTH PyHOINpPOSABJIEHHS B MEXAYypeUybe KearaH



¥ Mexropubiil. 3aech Ha MPOTHKEHHH 4,5 KM Ha
OIHOM CTpaTHrpadMYecKOM YpPOBHE BBISBJICHBI 3
PYAHBIX TeJa ¢ MOIHOCTRIO OT 0,7 10 6,8 M U npo-
TskeHHocThio 150-500 M. OpyneHeHHe npeacTas-
JIEHO BKpAaIUIEHUSMH, THE3JaMH M MPOXWIKaMH
canepura ¥ raneHura. CymMMapHOe CpeiHee co-
JepxaHHe CBHHLA M LUMHKa cocTaenser oT 0,15 1o
4-5% npu COOTHOLUIEHHH 3JIEMEHTOB COOTBETCT-
BeHHo oT 1:2 mo 1:4.

Jlyryu-Tlyxauuneckad rpynna pynomnpossiie-
HU#, 3amblkaromas Kbuinaxckyro 30Hy Ha KOXKHOM
¢nanre (neBblii Bogopaszaen p.FOmomer), cornacHo
HallUM KOPPENSAUHOHHBIM TOCTPOCHHAM, TalKoKe
COJIEpPKHT T7aBHbIE PyAHBIE TEJa Ha YPOBHE BTOPO-
ro ropusoHTa. Ha pynonpossnenun Pagyra sto nBa
1actoobpas3HbIX Tena MOILMHOCTBIO 3—7 M M mpo-
TAKEHHOCTHIO N0 70 M, HAXOAAWIMXCS B JOJIOMHTAX
BEpXHeCapJaHMHCKON MoAcBHTHI. boraTtbie cMuTCO-
HHT-JIMMOHHUTOBBIE, TAJIEHUT-CMUTCOHHTOBBIE U ra-
neHUT-chaepuToBBle PYABl HMEIOT MAacCHBHO-
nosnocuartyo cTpykrypy. ConepikaHus UMHKa B HUX
ot 7 no 40%, ceuHua oT posei ao 16%. B monoc-
4aTO-BKPAIUIEHHBIX W BKpAIUICHHBIX pyJdax conep-
»KaHHe cOOTBETCTBEHHO 10 15 1 0,5%. Ha nmomanu
B Mexaypeube IlyxaHun-JIyryH BbiSiBIeHO He-
CKO/MBKO MENKHX PYHOMpPOSBICHHH C JIHH30BHAHbI-
MH TelaMH IMOJyOKHCIEHHBIX CyNbQUIHbIX CBHH-
110BO-LIMHKOBBIX pyn (OnbkoBs, Paccka3os, 1977).

Takum oOpazoM, XOTs BTOpPOH pPYAOHOCHBIH
FOpU3OHT M sBNseTcAd Haubosiee MPOTLKEHHBIM B
cy6nonroTHeIM HanpasyieHuH (okosio 300 km), on-
HAaKO B HEM K HaCTOsLLEMYy BpeMeHH He oOHapyKe-
HO pyJONpOSBJIECHHH, NMpPEeACTAaBISAIOIMX TPOMBILI-
nexHblid HHTepec. Hanbonee 6nu3ku k aToMy pyno-
NMPOSIBIEHHs I0’KHOTO (bl1aHra MeTalsloreHH4ecKo
30HBl, oOpasytomme Jlyryn-IlyxaHuneckuii yua-
CTOK. ‘

Tpemuii pyooHocHbLll 20pu30Hm PacTIpOCTpaHeH
OT ceBepHo YacTH Kelnnaxckoit 30Hbl (p. Kep6Ou)
Ao CapmaHHHCKOrO pYAHOro y3nma. I'opu3oHT co-
AEPXHT psaA OeAHBIX PYAHBIX TEA B OCHOBaHHH
TpeThe Mayk¥ BepXHECapJaHWHCKOH MOJCBUTHI
(pynonposenenns Kep6u, TapbiaHax, OceHHee,
Ocanaax). Bmemaronmmu MOpOAaMH MOBCEMECTHO
ABNAIOTCA CBET/IbIE M CBETIIO-CEPBIE CaXapOBHUAHbIE
AONOMHUTEI, NpeACTaBNSAIONIHE HA ITOM OTpe3Ke 30-
HBI HIXKHUH I1aCT MavKH.

B npepenax Cappanmuckoro pymHoro ysna
TPeTHH pyROHOCHBIH FOPU3OHT MpOSBSETCS, IaB-
HbM o6pasom, B cesepHoii uactu. Ha ydactke ITo-

KOCHOM Ha YPOBHE 3TOr0 FOPH30HTa MpOCiexKeHa
yboras rajeHHMT-chanepuToBas MHUHEPATH3aLHUI Ha
npotskeHnH 3 kM. CyMMapHoe copmepxkaHHe Me-
Ta/UI0B He Gonee 1% npu MOIIHOCTH OpYAEHEeNbIX
Nopo, OT MEPBBIX AECATKOB CAHTUMETPOB A0 1,5 M.
Hanee B 15 kM Kk 1ory Haxomutcs yuactok LieH-
TPaJIbHBIH, I/le TPETHI FOPH3OHT COAEPKUT Hanbo-
Nee 6orareie pyaHbie Tena. CeBepHas 3aieXb 3TOrO
yuactka (3anexps Noe2) mpoTskeHHOCThIO 450 M
HUMEET MaKCHMaJIbHYIO MoIHOoCTh Ao 70 M. Ho yxe
B pyAHoH 3anexxu Nel, pacrionoxeHHoii B 500 M k
10Ty OT MNpelblAylued, TPETUH pPyAOHOCHBIH ropu-
30HT MpPEACTaBNEH JIMH30H OGEIHBIX MPOXKHIKOBO-
BKpaIUVIEHHbIX TaJleHUT-CalepHTOBbIX pyA. Molu-
HOCTb JIMH3bl Ha MOBEPXHOCTH 5—16 M npu npots-
xeHHocTH 80 M. B pynHo#t 3anexu Ne3 | Haxons-
weiics B 1200 M 10XHee nepBoH, TPeTHIH rOPH30HT
NHLIEH PYAHBIX TEJd, a OpYACHEHHE cMellaeTcs B
CeperHy U KpOB/IIO NaykH. PymoHOCHOCTE TpeTke-
ro ropu3oHta Ha lleHTpanbHOM Yy4acTKe cBfi3aHa
HCKJTIOYHTENBHO C IUIACTOM CaXapOBHAHBIX JOJIO-
MHTOB, KOTOpbI€ B KOHTAaKTax pPyOHBIX TEN MpeBpa-
LLIEeHbI MPOLIECCAMH MEPEKPUCTAUIM3ALMM B NOJIOC-
yaTble ("'3e6poBUAHBIE") Pa3HOCTH.

K rory ot mectopoxxaenus CapaaHa Tpetuii py-
JIOHOCHBIH TFOPH3OHT HeceT JHIb cnabyro Bkpar-
JICHHYIO CBHMHLIOBO-LIMHKOBYIO MHHEpAIHM3alMIO B
J0NIOMHUTaX BeITTanaxckoro y4yactka W MecTOpOX-
neHus Ypy#.

Ha nuronoro-daumansHom npodune (puc.5.2)
BHIHO, YTO MNpPH MpPOJBHKEHHH Aajiee Ha 10T MPOHC-
XOIAT 3HauMTENbHBIE (alHabHBle W3MEHEHHS B
COCTaBe TpeThed Mayku BepxHeH moAacBUTHL. Molu-
HBIH NNacT CaXapOBHUAHBIX NOJOMHTOB, BMELLAIO-
UMK rjaBHbIE pYAHBIE TeNa, BLIKIIHHUBAETCHA, H
BMECTE C HUM BBIKJIMHHBAIOTCS TPETHH U yeTBep-
TBIA PyOHOCHBIE FTOPHU3OHTHI.

Takum o6pa3oM, TpeTHH pyIOHOCHBIH ropu-
30HT, HMesl 3HAUYUTENbHYIO NPOTHKEHHOCTh C CEeBe-
pa Ha tor Keuinaxckoi 30HbI, noguuHAeTcs Qauu-
aJIbHOMY KOHTpOJIIO, OIPaHHYHMBAasACh IUIOLIAABIO
Pa3BUTHS CaXapOBHAHBIX JOJIOMHTOB.

Yemsepmuiti pyOOHOCHBIYI 20pU3OHM  PacIpo-
CTpaHAeTcs B BEpPXHEH YacTH IIacta caXxapoBHI-
HBIX JOJIOMHTOB TpeThed Maykyl BepXHecapAaHHH-
CKOH MOACBHTBI. 3TOT TOPH3OHT HMEET JOCTaTOYHO
OrpaHHYEHHOE JIATEpPAIbHOE  PpaclpoCTpaHeHHe,
HECMOTpPS Ha TO, YTO COIAEPXKHT IJIaBHbIE MPOMBbILL-
JICHHO 3HauuMble pyaHble Tena. OH nposBisercs
NULb Ha MecTopoxcaeHHaX CaplaHHHCKOrO pyaHoO-
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ro y3ia, T.e. Ha y4acTke (hallHaJIbHOTO BBIK/IHHHBA-
HUS CaXxapoBHIHBIX NOI0MHTOB (pHc.5.2). B ceBep-
Ho# uactu KeLnmaxckoil 30HBI YeTBEpPTHIH pyHO-
HOCHBI# TOPH30HT, MO CYLUECTBY, HE MPOABIAETCH.

Ha Mecropoxnenuu IlepeBanbHoM, B kpaiiHeM
ceBepo-3anafHeIM yyactke CapHaHHHCKOrO pyAHO-
ro yana, Bca pyJAHas MHHEpIH3aLuUs COCpeoToue-
Ha B YETBEPTOM PYAOHOCHOM ropusonte. OGHapy-
XEHO 3 pyAHBIX TeNa, OTCTOAIMX APYT OT ApYyra Ha
paccTosiHud 2,8 U 1,5 KM MO MPOCTHPaHHIO NMOpPOJ.
OHu HaxoIATCs B KpOBJE IUIacTa CaXapOBHIHBIX
JonoMuToB (Iiact A), pacrpocTpaHssch B Mepe-
KPBIBAIOIIMHA TJIACT CJIOMCTHIX W3BECTHAKOB (I1acT
b) ¥ naxe B M3BECTHAKM IMECTPOLIBETHOM CBHTBHIL
Pynuele Tena MMeEIOT JIMH30BHAHYIO GOpPMY H OK-
py>XeHbl BJIOJIb KOHTAKTOB C BMELUAIOLIMMH MOPO-
JaMH TePeKPHCTA/UNIM30BAaHHBIMH JIOJIOMHTAMH C
nonocyatoit ("3e6poBuaHOH") TekcTypodl. 3oHa
MOJI0CYATHIX JOJIOMHTOB IUIHpE B HIKHHUX KOHTaK-
Tax pyAHBIX Ted. IIpOTSAKEHHOCTh pPYOHBIX Tel
170-350 M npu mowmHocTH ao 10-23,5 m. Cymmap-
Hoe coliep>kKaHHe CBHUHIA M LMHKAa B MAacCHBHBLIX H
NPOXKHIKOBO-BKPAIUIEHHBIX PYAAaX H3MEHSETCs OT
nepsbix npoueHto Ao 20-30%. Ecnu cooTHolue-
HHE CBHHLA M LUWHKA B CEBEPHOM M IOXKHOM Tenax
cocrapnser 1:3—4, To cpenHee TeNO NMpPaKTHYECKH
COZIEP>KHUT JIMLIb caNIepUTOBYIO MHHEPATH3ALHMIO.

Ha mectopoxxnennn CapnaHa Ooratbie pyaHbie
Tena (6onee 10% cymMMapHOro CBHHLA M LIMHKA),
OTHOCHMBIE K Y€TBEPTOMY PYAOHOCHOMY TOPH30H-
Ty, COCPEIOTOYEHbl B BEPXHEH H cpelHed HacTax
NpOAYKTHBHOM nayku. PyaHele Tena ropuszoHTa 06-
pasytot 3anexu Ne 1 1 3 (onucanue 3anexeii cM. B
pasnene 2.2).

Ha roxxHoM y4acTke mectopoxxaenus CapaaHa
(yuactok BriTTanax) B 4eTBEpTOM PYJOHOCHOM TrO-
PH30HTE BBIAENAIOTCA HECKOJBbKO HeGoraTeix pyia-
HBIX 3aJIeXed, HaXOOAIMXCSA B MPUKPOBJIEBON Yac-
TH IUIacTa CaXapoBHAHBIX JOJOMMTOB (rutact A).
Haubonee xpynHas W3 HHUX BCKpbITa Ha 3amagHoOM
kpbute CapmaHHHCKOH CHHIJIMHaNM. OHa COCTOMT
U3 JBYX PYAHBIX T€Jl MOIIHOCTBIO 11 u 12 M, pas-
AeneHHbIX 40-MeTpoBbIM 0e3pyAHBIM MHTEPBAIOM.
IpennonaraemMas MNpOTSHKEHHOCTb PYAHBIX Ten
okos10 200 M.

MecropoxneHue Ypyii — camoe I0XHOe Ha
CapaanMHCKOM pYIOHOM y3lle — TaKXKe UMeeT I/1aB-
HBIE 3JI€XH CBUHLIOBO-LIMHKOBBIX PYJ B YETBEPTOM
PYZOHOCHOM TOpH3OHTE B KpOBJIE BepxHecapja-
HHUHCKOM noacBHTHI. CeBepHas 3alexxb NpeacTaBis-
eT coboH pyaHOE TeNo, MPOTSHKEHHOCTBIO [0 2 KM,
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pa3buToe pa3ioMaMHu Ha psAA KynHcooOpasHo pac-
nosioxeHHeIX 6s0koB. [TlepBoHavansHOE 3aneraHue
PYZHOTO BELleCTBa B 3HAYHTENBHOH Mepe H3MEHEHO
3MUreHeTHYeCKMMH mnpoueccaMd. Habnionaerca
MPHYPOUYEHHOCTh OOraThix pyJ K TEKTOHHYECKHMM
pasznoMaM M TpelMHaM. 3aleXb CJIOXKEeHa MATHH-
CTBIMU TaJIEeHUT-C(PalIepHTOBBIMU PYAAMH C Y4acT-
KaMH CIUTOLIHBIX TOHKO3EPHHUCTBIX C(aNepUTOBBIX
pya. O6uias nNpoTsHKEHHOCTh CEBEPHOM pYAHOM 3a-
JIEKM OKOJIO 2 KM TNPH MOILUHOCTH OTAENBHBIX Tell
10 8-9 M. IOxxHas pynHas 3ayiexb MECTOPOXIEHHS
VYpy#t Haxoautcs B HEOONBIIOM TEKTOHHYECKOM
6noke M HMeeT Gosee CIOXHYIO MOpGOIOrHio,
TaKke OOYC/IOBJICHHYIO 3MHIe€HETHUYECKHMH Iepe-
MELIEHHUAMH PYAHOrO BELIECTBA U TEKTOHHYECKHUM
NepeyCTPOHCTBOM 3aJIEXKH.

M3 BHILIEH3NO0XKEHHOTO MOXHO CHeNnaTh cle-
AYIOLLME BbIBOABI:

1. 'maBHOM ocano4HO# Tonmwel, onpenensio-
el METaJIOreHHYECKYlO cneuyanu3auu K-
J1aXCKOH 30HBI, CITy>KHT CapAaHUHCKas CBHTA, BEPX-
Hss OCa/loyHas TOJIA IOOOMCKOH CepuH BeHIa Ha
I0ro-BOCTOYHOH okpanHe CHOUpckoOH raaThopMsi.
BbIxoabl ee Ha MOBEPXHOCTb NPOCIEKHBAIOTCA Ha
npoTseHHH 450 KM BOJIb 30HBI.

- 2. CappaHuHcKas CBHMTa npencTasnser coboi
TPaHCIPECCHBHBIA  MeCYaHO-TJIMHUCTO-kapOoHaT-
HBIH LMK OCaIKOB ¢ runepTpodupoBaHHOH (a3oi
kapGoHaTHOro ocaakoHakornenus. OHa nmoapasze-
JseTCA Ha JBE NOACBHTHI M LIECTb Mayek, Npel-
CTaBNAIOLIMX 3JIEMEHTapHbIe Tela uMkia. Kaxaad
M3 TadeKk NpocC/exHBaeTcs BAONbL Bceil Kpuimax-
CKOi{ 30HBI.

3. Otnosxenus 6ompUIMHCTBA NMayek (auuanbHo
BhIIEpXKaHbl ¢ ceBepa Ha tor Kbuinaxckoi 30HBL
daunanbHON M3MEHYHBOCTH MOOBEPIKEHBI OCAIKHU
TpeTbel MaukH BepXHeH MOJACBHTHI, YTO BbIpaxaeT-
C1 B BBIKJIMHHBaHHM IUIacTa CaXapOBHAHbBIX 0O
MHTOB Ha IOTe 30HBI H 3aMELIEHUH €ro U3BECTHAKO-
BBIMH arsamu.

4. TlpooyKTHBHBIMH (CBHHLOBO-LMHKOBOHOC-
HBIMH) SBJISIOTCS KapOOHATHblE OT/IOXKeHud 2 Na-
HeK BEPXHECApAAHMHCKOW MOACBUTHI — [epBOH H
TpeTheH. B kaxnoi U3 HUX BbIAenseTcs no ABa pe
THOHABHBIX PYIOHOCHBIX T'OPH30HTA.

5. Hanbonbliee perHoHanbHOE pa3BUTHE (ﬂP°:
TSHKEHHOCTD € ceBepa Ha 10T 250 kM) umeeT BTOPOH
PYHOHOCHBI TODH3OHT, 3ajeraloluii B KpOBI®
nepsoil mauku. OnHako B HeM He OGHapYXeHO
MIPOMBIIIJIEHHO 3HAYMMBIX 3as1€XKEH.



6. Bce nmpoMbIlUIEHHBIE PY/bl TIPUXOAATCA Ha
YEeTBEpTBIA W, YAaCTH4HO, Ha TPETHH PYHNOHOCHBIA
rOPU3OHTHI, HaXOAALIMECA B TPeTheil Mayke Bepx-
HecapJaHWHCKOH MOACBUTEI B 30HE (auuanbHOro
BBIK/IMHMBAHHUA IU1acTa CaXapOBHAHBIX JOJIOMHTOB.
Oty 3anexd obpasyioT CapHaHUHCKHH pPyIHBIH
y3en.

CTpYKTYpPHbIA KOHTpPONnb
nonumeTannu4yeckoro oyaeHeHuA

CTpykTypsl cTPaTHQOPMHBIX MOIUMETAIHYE-
CKMX MECTOPOXKICHHH OTHOCATCS MO K1acCHHKa-
uid B.W.CrapoctunHa (1988) x kmaccy MOpCKuX
5K30T€HHBIX CTPYKTYP, CPEAM KOTOPBIX OH BbIAENS-
er: 1) npubpexHo-MopckHe (MOABOAHOrO CKJIOHA,
GapoBble, pHGOBBIE, JaryHHBIE, AaJIIOBHATBHBIX
KOHYCOB BBIHOCa); 2) rpaBHTALlMOHHBIE (OMOJ3HE-
Bhi€); 3) KOHCEAHMEHTALMOHHEIE JIETIPECCHH, MOA-
HATHA M pasznombl. CTpyKTypa MeCTOPOXAEHHA
CapnaHa OTHOCHTCS K 3-# rpynne 3To# kiaccudu-
KaLHUH.

Mectopoxnuenus u pymonpossienus Keuinax-
CKOM MeT/IOTeHH4YeCKOH 30HBI, U B YacCTHOCTH
MectopoxaeHue CapaaHa, cGOPMHPOBAIMCH B pH-
(elcKo-paHHENaNe030HCKOM  TeppHreHHo-kap6o-
HaTHOM KpaeBoM OacceliHe NMacCHBHOH KOHTHHEH-
TansHOM okpautsl (JaBeinos, Co6ones, 1990). B
MUpOBOM MacwiTabe B 06/1aCTAX NacCHBHBIX KOH-
THHEHTAJIbHBIX OKpauH BO BIaJWHAaX KpPaeBBIX H
MHTPaKpaTOHHBIX 6acCeiHOB B TEKTOHHYECKHE Ne-
pHOABI PAacTSDKEHHH 3eMHOM Kopbl 00pa3oBanuch
MHOTOYHMCIJICHHbIE MECTOPOXIEHHA MOJIMMETA/UIU-
YEeCKHX, TIJIaBHBIM 00pa3soM CBHHLIOBO-LMHKOBBIX
pyn. TunuuHble TUHEHHBIE CTPYKTYPHl PaCTsDKEHHUS
pudTOBOrO0 THMNa Hayald BO3HHUKATh Ha JPEBHHX
nnargopMax ¢ pudes, T.e. co BpeMeHu obocobie-
HUg camux riatgopm (MmunaHoBckuit, 1983). C
3TOro BpeMEHH B MCTOPHH 3eMJIM HaMedaroTCs TpH
moGanbHble MErasMnoXH Pa3sBUTHA NMpPOLIECCOB pHb-
TOreHe3a: MO3AHENPOTEPO3OHCKas, Majieo3oncKas U
Me303030/CKO-KaiiHO30MCKast, CcOBMajarolue Io
BDEMEHM C 3TalaMH BO3HUKHOBEHHMA CTPaTHPOpM-
HBIX MecTOpoXxAeHHH. CBHHLOBO-UMHKOBBIE Me-
CTopokaeHus Tuna MayHT-Aiiza, Mak-Aptyp,
Cannupan o6pasoBanuch Ha AHe pUGTOBBIX BMafMH
Y aBnaKkoreHoB B pe3y/IbTaTe MOATOKA TMAPOTEp-
ManbHBIX pacTBOPOB Ha paHHel cranuu GopmHpo-
BaHHs ocagKoB — CEAUMEHTOreHe3e WM JHarcHese
(Russell e.a., 1981; Russell, 1984; Sawkins, 1984;

Plimer, 1985; Wright e.a., 1987). CrpatudopMHsle
MECTOPOXKAEHHA "MHUCCHCHIICKOro" wunu "capna-
HHHCKOro" THMa o0pa3yloTcs B 3aKJIIOYHMTENbHbIH
TepHOJ CyLIECTBOBaHHs pUPTOB M aBlakoreHos. B
3TOT MEPHOJ HEKOTOpble M3 HMX HCIBITHIBAIOT MH-
BEPCHIO 3HaKa TEKTOHMYECKHMX ABHXKEHHH, BbIpa-
XKalolYIOCs B BOSHUKHOBEHHH BHYTPEHHHX Bajlo- U
ropctooGpa3Heix MoaHATHH (Munanosckui,1983).
K CK/I0HaM 3THX MOAHATHH OT LIEHTpPa BMaJ{H Npo-
HCXOMUT PErHoHaNbHOE MBWXKEHHE CEAMMEHTaLH-
OHHBIX [TOPOBBIX BOJ B Pe3y/bTaTe Pa3HHMLbI B Ie0-
CTaTMYECKOM JaBJIEHHH Ha ocajkd. Murpupyiomue
MOPOBBIE PAccoJibl MEPEMEILAOT B JlaTepalbHOM
HamnpaB/ieHMM OT LieHTpa GacceiiHa K ero mepude-
PHMM pPacTBOPEHHBIE METaJLIbl, KOTOPbIE peaTU3yIOT-
CS B 3a1€XM B CTPYKTYPHO-JMTOJOrHYECKHX JIO-
BYLUKaX Ha CKJIOHE MOAHATHH.

HecMoTpss Ha CYLIECTBEHHbIE pa3jIM4Ms JIO-
KaJIBHBIX F€OJIMHAMHMYECKHX YCI0BUH (OpPMHMpOBa-
HHMS M TeOJIOTHYECKOH 3BOJIOLMM CTPYKTYyp pas-
JUYHBIX CTPaTHOOPMHBIX MECTOPOXKIEHHMH, HX
o6beaunsioT ob6mue uyeptsl (CtapocTuH, 1988): 1)
JOMHHHMpYIOLas PONb OCaflOYHBIX TMPOLIECCOB B
CO3JaHHM TMEPBMYHBIX DPYAHBIX KOHUEHTpauuid M
06pazoeanuu  OCHOBHO20 — KApKACA  HAYQNbHOU
CIpYKmypbl pyOHbIX paiioH08, noiel U mecmopo-
ocoenuti (KypcuB Moi); 2) UIMTENbHOE pa3BUTHE
CTPYKTYpPHl B YCJIOBMAX YCTOHUYMBBIX MaJleOTEKTO-
HUYECKMX [oJiell HampsDKeHu#; 3) TpexaTtanHoe
(GopMHpOBaHHE CTPYKTYPbl MECTOPOXKACHHS.

JlnuTensHoe MHOroaTanHoe QopMHpoBaHHe
mecTopoxkaenuit nemoHctpupyercs B.U. Crapoc-
THHBIM Ha npuMepe crpaTudopMHbIx Gaput-
NOJMMETAIUTHYECKHX MecTopokaeHui LlenTpans-
Horo Kazaxcrana (XKaiipem, YukateH, Kaparaii-
nbl). B paHHH# 3Tall B yCJIOBHAX PacTAKEHHs NpH
aKTUBHBIX MpOLIECCaX KOHCEAMMEHTALMOHHOW TeK-
TOHHMKH M (GOpPMHpPOBaHHHU OJIOKOBBIX CTPYKTYp B
JOKaNBHBIX Jenpeccusix 0Opa3oBaJIMCh CHHCEIH-
MEHTALHOHHBIE TOJMIMMETAUIHYeckue pyael. Ha
BTOPOM 3Tamne, CJIeOBAaBIUIEM HENOCPEACTBEHHO 3a
MepBbIM, IPOMCXOAUT MHBEPCUs GIOKOBBIX JBHXKE-
HHM, BOSHUKAIOT MOAHATHS U [POUCXOJUT aKTHBH-
3aliis THAPOTEPMAJIbHON CHCTeMbl. BaxkHoe 3Hauve-
HHe npuolOpeTaeT ruapaBlIUvecKas TEKTOHHKA, KO-
TOpas crnocoGCTBYeT WHTEHCH(HKALMH MPOLECCOB
BHILIE/IAYMBAHUS PYJHBIX KOMITOHEHTOB M3 Oolnee
paHHHUX 00pa3oBaHHI M OTJIOXKEHHIO MX B HOBBIX
CTPYKTYpHbIX 06cTaHOBKaX. BTopo# aram 3aBepiua-
€T 3BOJMIOLMIO €HHOTO LMK/Ia Pa3BUTHS pYAOKOH-
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TPOJIMPYIOLIMX FEOMHAMHYECKHX CHCTeM. TpeTHH
JTan He HMeeT HEMOCPEACTBEHHOTO OTHOLIEHMS K
TEKTOHHYECKHM IpoLeccaM, OnpeleNsBlIMM pa3-
BUTHE JIOKAJbHBIX PYIAOHOCHBIX CTPYKTYp. [lns He-
r0 XapaKTepHO 3apOXKAE€HHE TEKTOHHYECKHX PEXH-
MOB, BBIXOIAUIMX 33 MpeIesbl PyIHBIX MECTOPOX-
JEHHUH ¥ paliOHOB. '

Hwke Oyner moka3zaHo, 4TO Takas 3TamHOCTb
$OopMHpOBaHHA CTPYKTYphl B oOLIEeM THNM4Ha H
s MectopoxkaeHus CapraHa.

PeruoHanbHbIf CTPYKTYpHO-
c¢aumanbHbIW KOHTPONb
nonuMeTannu4yeckoro opyaeHeHus

JloMHHHpYIOlLliee 3HAYeHHE OCAJOYHBIX MpO-
LIECCOB B CO3/1aHHM MEPBHYHBIX PYIHBIX KOHIEH-
Tpauuif ¥ 0Opa3oBaHMM OCHOBHOrO Kapkaca Ha-
YajbHOW CTPYKTYpbl CTpaTU(QOPMHBIX MECTOPOXK-
JEeHUI TpeAnonaraer BEXYLIyIO POJb MpPH CTPYK-
TYPHBIX HM3BICKAHUAX HM3YYEHHUS KOHCEAWMEHTALH-
OHHBIX CTPYKTYp M najeodalMalbHbIX CHCTEM,
6naronpuATHBIX 18 (GOPMHPOBAHMA TOJIMMETAI-

JIMYECKOro opyneHeHus. Biusanue 3Tux dakropop
Ha paclpoCTpaHeHWe PYJAHbIX 3ajiexeidl HauGonee
OYEBUIHO MpPH PETHOHANBHBIX CTPYKTYPHO-(a-
LUMaJbHBIX TOCTPOEHHSAX, BBIXOJALUMX 33 pamky
PYZAHOTO N0J1i OAHOIO MECTOPOKACHUS.

Hccnenosanve 3BOMIOLMM KOHCEAUMEHTALMOH-
HOH CTPYKTYPBl H OCagouHbix naneodaumit Kpin-
NaxCKOi MOJIMMETATNYECKOH 30Hbl OCHOBAHO Ha
aHaJIn3e cocTaBa M MoLHocTei 6onee 70 pa3spesos
IOZIOMCKOM CEPHM: IOKAHIMHCKOM, CapIaHMHCKOM,
aUMCKOM, YCTb-IOIOMCKOH CBHUT U COMOCTABIAEMbIX
C HAMH CBHUT CEBEPO-BOCTOYHOM YaCTH paccMaTpu-
BaeMOH TEPPUTOPUHM — HA4YapCKOM, ATTAHCKOM, Man-
CKOM, TOKYPCKOH H CBHITBITHHCKOW. AHaJIN3 mnaeo-
¢dauManbHBIX KapT M KapT H30MaXWUT NOApaszene-
HUH I0JOMCKOH CepHM MOKa3bIBAa€T, YTO Ha BCEM
NpPOTSHKEHUH BpeMeHH (HOPMHPOBaHHMSA 3THX OTIIO-
eHUu# Ha TeppuTOoprd AnaaHo-Mafkickoro nporuGa
1 Kblnnaxckoro nogHATHs CyLUECTBOBAIH 3 CTPYK-
TypHO-(halMasIbHbIe  30HBI  OKPaHHHO-KOHTHHEH-
TaJIbHOH cHCTeMbl MOPCKHX OacceiiHoB. OHH OTH-
YajMch Jpyr OT Jpyra Mo COCTaBy H CTPYKType
0Ca/IKOB, BEJHYWHAMH MOLUHOCTEH W OPWUEHTHUPOB-
KOH nanedcTpyKTyp, OTpaxkeHHOM B puc.5.4.

Matickas cmpyxmypro-ghayuany-
Haa 30Ha, ONMXKHAS K KOHTHHEHTY,
OTBEYaeT B COBPEMEHHOM CTPYKTYp-
HoM rmnaHe Maiicko BmaauHE H
NpONOJDKAETC Ha CceBepo-3amnaj B
facceitH cpeaHero Te4eHHs p.AjJaH.
B paHHeonoMckoe BpeMs MOPCKO#
Gacceiil, CylleCTBOBABIUMH Ha 3TOH
TEPPUTOPHH, MMeN Bhixod Ha tor. C
1oro-3anajga oH 6ein orpaHuyeH Om-
HUHCKHM mnonaHstHeM. Ha BocTOke
npoxojuia rpaHuua nepelieiika, oT-

Puc.5.4. CrpykrypHo-haunanbHbiii  KOHTO-
poNb  CBHHUOBO-LUMHKOBOTO  OpYACHEHHA
Keinnaxckoift  MeTanjoreHHyeckoid  30HbI.
[To3aHecapaaHuHCkOe Bpems: 1 — SCHO3CpHH-
CTBIE CBET/BIC NOJIOMHUTBI, 2 — TJIMHHCTBIC
TOHKO3EPHHCTHIE JOJOMHTBI; 3 — U3BECTHAKH,
4 — GUTYMHHO3HBIE H3BECTHAKH; 5 — TJIHHHA-
CThle OTJIOXEHUSA; 6 — MecHaHnkH; 7 — KpeM-
HUCTBIE CTXEHHUs, 8 — MecTopoxIeHHA H
PYOOTIPOSIBIICHUS CBUHLA W LIMHKA B BEPXHE-
IONOMCKHX IOJIOMHTax; 9 — ocTpoBa M 0TME"
nm; 10 — rpannusl daumansHeix 30H; 11~
n3omaxuthl. Pauuanssie 3oms: M — Mail-
ckas, AM — Annano-Maiickas, X — XaHauH"
ckas
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geJISBLIETO 3TOT MOTy3aMKHYTBIH 6accelH OT OT-
KpBITOTO BOCTOYHOTO Mopsl. PaHHetofoMckoe Bpems
xapaKTepu3yeTcsi GOPMHUpPOBAHHEM TEMHBIX OHTY-
MHMHO3HBIX  [JIHHUCTO-KapOOHATHBIX  OTJIOXKEHU
3aCTOMHOIO pe)XuMa.

B mO3OHEIOIOMCKOE BpeMs Ha MecTe Cyllec-
TBOBABILETO paHee nepeleiika o6paszyercs obnacTh
Mopcko# ceaumeHTauuu (puc.5.4). B atot nepuon
pokpyr OMHHMHCKOro moaHATHA (ocTpoBa) GOpMH-
pYIOTCS MEJIKOBOAHBIE MeCYaHble MHKPOQHUTOIMTO-
BbIE M CTPOMATOJIMTOBBIE MOJIOMUTHI (paHHecapaa-
HUHCKOE BpeMs), a Taloke OJHOOOpa3Hble CBETIIO-
cepble ACHO3EPHHMCTBIE JOJOCNAPHTEI, KOTOpBIE 3a-
najHee MOAHATHS OOHApY)KUBAIOT CliedB! BbIleNa-
yuBaHUA rumnca (NMo3HecapAaHHHCKOE BpeMs).

Anoano-Maiickas ~ cmpyxmypro-gayuanenas
30Ha ABAAETCA BTOpPOH ¢GauMalbHON 30HOHM 3TOM
OKpPaHHHO-KOHTHHEHTaJlbHON cucTeMbl. OHa 3aHU-
MaeT cyb6monroTHel# AnpgaHo-Maiickuit nporu6,
MPUMEPHO COBMaJast B COBPEMEHHOM CTPYKTYPHOM
mnaHe ¢ KeuinaxckuM nogusteM. 3amagHas rpa-
Hiua ee cosmajgaeT ¢ HeabKaHCKHM pa3oMoM,
BOCTOYHasA — ¢ AKpPMHCKMM M BypxanuHckum pas-
nomamu. Ha npoTskeHuH 10A0MCKOr0 BpEMEHH OHa
noiBEpxKEHa HaHOONIBIIUM CTPYKTYPHBIM M (auu-
aNbHbIM M3MEHEHUSM. B paHHeIomOMCKHHM 3Tan
Gonbilias 3amaaHas 4yacTe AngaHo-Malickoil 30HBI
Oba BhIBEJIEHA 332 YPOBEHb OCAJIKOHAKOIUIEHHS M
noasepraiach pa3mbiBy. (POPMHpOBaHHE MOPCKHX
MEJIKOBOAHBIX TepPUreHHO-KapOOHATHBIX OCaIKOB
NPOUCXOAWIO JHLIb B CEBEPO-BOCTOYHOH 4HacTH
3TOH 30Hbl B BUAE€ TEMHOLIBETHBIX H CEpOLIBETHBIX
HOJIOMHMTO-U3BECTHAKOBBIX OT/IOKEHHI C MOI4H-
HEHHBIMHM TPOIIACTKaMH apriu/UIMTOB, AJIEBPOIIH-
TOB M peXXe MecyaHHMKoB. 3amajHas rpaHHLA pac-
NPOCTPaHEHUs IOKAHAMHCKHUX OTIOXEHUH NpOTAru-
Bajack oT yctba p.XaHas! Ao p.lOmomsl, B Mecte
BraJicHUs B Hee p.YnaxaH-blaTeIrs.

Ha nporsxkennn Bceil mo3gHeronoMckoi (cap-
HaHHHCKO#) reooruyeckoii HCTOpUM NPOMCXOAHA
CTpyKTypHO-(hanManbHas nepecTpoiika  AsngaHo-
Maiickoii 30HBI, 4TO OTPasMNIOCh Ha Pa3HOOGpa3UK
0obcTaHoBOK OcajkOHakomneHds. B paHuecapna-
HUHCKOE BpEMsl Ha MECTe CYLIECTBOBABLIErO paHee
Nepeuieiika, KOTOphIH oTaensn Maiickoe Mope oT
BocrouHoro XaHauHCkoro, obpasyercs obnactb
Mopckoii cegumeHTauud. OHa oTiM4aeTcs 6ofb-
WOH pa3HOPOXHOCTBIO OCAafKOB. XapaKTEPHBIMU
OTNOXXEHUAMU ABJIAIOTCS NMECTPOOKPALUEHHBIE K-
HUCTBIE M KpeMHHCTblE JOJIOMHTEI, MEpPEXOAslIue
0 npocTpaHMIO B OKpEMHENble ApruUIMTBl M

aJICBPOJIMTBI C MPOCIOAMH KpeMHeH, TydoaneBpo-
nuToB U TypduTOoB. B OCHOBaHHM necTpOLBETHbIE
JOJIOMHTBI COJEP>KaT MaJIOMOLIHBIE GHOCTPOMHBIE
o6pa3oBaHMs MHKPOQUTONMTOBBIX M CTPOMATOJH-
TOBBIX JIOJIOMHUTOB, KOTOpbI€ MEPEKPHIBAIOTCA IJIay-
KOHHT- H (ocdaTocomepKallIMH  3€JI€HOBATO-
CepbIMH M3BeCTHAKaMu. B 6azanpHbIX crosx paH-
HecapaHUHCKUX OTJIOKEHHH (GOpMHpYIOTCS BBICO-
KO3peJbie KBapLEBbIE NECYAHHUKH.

B koHUEe no3HecapaaHUHCKOro 3Tamna rjlaBHble
reoJIorHyeckue COoOBITHSI TMPOM3OLTH B CEBEPO-
BOCTOYHOH vacTH AnpaHo-Makckol naneodauu-
aJIbHOM 30HBI. 3Aech cOpMHUpOBAIOCH CYyOROrOT-
HO BBITAHYTOEe Annax-lOHbCckoe najseonoaHsTHeE, B
UEHTPaIbHON 4YaCTH KOTOPOro TO3HecapAaHuH-
CKHe ocaakH oTcyTcTBYIOT. K 3amany or aroro noa-
HATHUS TIPOMCXOAMIO HakoruleHHe avddepeHuupo-
BaHHOH KapOOHATHOW TOJILH, COCTOSALIEH M3 yepe-
JIOBaHHs MayeK CaxapoBUIHBIX AOJIOMHTOB, YEPHbBIX
6UTYMHHO3HBIX JOJIOMHTOB U TEMHO-CephIX cnabo-
OMTYMHHO3HBIX H3BECTHSAKOB.

Xanounckas cmpykmypHo-@ayuaneHas 30Ha.
Pa3spespl oTnoxenuit cienyromeit kK BOCTOKY Ma-
neodauranpHOH 30HBI 3aUKCHPOBAHB! JIMIUL Ha
CEBEPO-BOCTOKE PaccMaTPUBAEMON TEPPHTOPHH — B
BepxoBbaX pek Teipel, Cyrxka, Xanga. FOnomckue
ocaJi04Hble 06pa30BaHUs 3TOH 30HbI 3aMETHO OTJIH-
YaKOTCS OT OJHOBO3PACTHBIX OTJIOXKEHHH IBYX pa-
Hee paCCMOTPEHHBIX nayieodalui.

B panHeronoMckoe (FOKaHIWHCKOE) BpeMs Xa-
pakTep dauuii MeHseTcs BOCTOuHEee AKPHHCKOTO
pasoMa. 3pech ycTynooOpa3sHoe MOrpyxeHue
CKJIOHA COMpPOBOJXKAAETCS, HAPALY C PE3KHM BO3pac-
TaHHEM MOILHOCTEH, CHIbHBIM W3MEHEHHEM (daLu-
ajibHOro o6sMka ocafkoB. MoIHas TPaHCTPeCCHB-
HO MOCTPOEHHAs OCaflouHasi CepHs COCTOMT M3 ye-
peIOBaHMA TOJIL KBApLEBBIX NE€CYAHUKOB, TEMHBIX
OUTYMHHO3HBIX JIOJIOMMTOB, KPAaCHOLBETHBIX [JIH-
HHCTO-aJIeBPOJIMTOBBIX TOPOA M  CBETJIO-CEPBIX
JOJIOMHUTOB.

B nosaueronoMckoe (capaaHWHCKOE) Bpems
daumu XaHIMHCKON 30HbI, PaCrOIOKEHHBIE K BOC-
TOKy oT Annax-FOHBCKOro MajleOrnoAHATHS, TaKXKe
3HAYMTE/IFHO OTIHYaloTCd OT (auuii Matickoi u
AnpaHo-Maiickol 30H. CyliecTBeHHO kapboHaT-
HbI€ OTJIOXKEHHS MO3JHEro BeHJa 3THX 30H CMEHS-
10Tca  Oosee  MOLIHOM  KapGOHATHO-TJIMHHUCTO-
JIEBPOTMTOBOM TONIEH OCAAKOB.

3akmoyas 0630p 3BOMIOLIMH IOOOMCKOH KOHCe-
OUMEHTaUHOHHON CTPYKTYphl M (aumii Ha Teppu-
Topuu AnnaHo-Maiickoro nporu6a u Ksuitaxckoro
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MOHATHSA, MOXKHO CHenaTh Cleaylomue BEIBOAbL. B
TeyeHHe I0JOMCKOro (BEHACKOro) BpEMEHH Ha pac-
CMaTpUBaeMON TEPPHTOPHM TOCMOACTBOBAl MOp-
CKOM pexHUM OKPaHHHO-KOHTHHEHTAJIbHON CHCTEMBI
MacCMBHOrO THMa. B ee mpenenax BBIACHAIOTCSA TPH
CTpPYKTypHO-danaisHble 30HBI: Malkickas, Anga-
Ho-Maiickas 1 XaHauHckas. OHM OT/IHYAIUCH ApYyr
OT Apyra TeKTOHHUYECKUMM U JMTO(alHanbHbIMHU
ocobeHHocTaMH. Hcxons U3 3TUX OcoOeHHOCTEH
MOXHO MpeAmnonaraTh, 4To 3anaaHas Makickas 30Ha
npeacTasisia coboit MakpodauHiO KOHTHHEHTAb-
Horo wenb¢a, BOCTOuHass XaHIHHCKas 30Ha — 4acTh
Makpodallud KOHTHHEHTaJbHOro cioHa. Haxons-
wascs Mexay HUMH AnaaHo-Maiickad 30Ha ABis-
nack MEpeXogHOH OKpauHOH KOHTHHEHTAbHOIro
wenbda. B TeyeHue IONOMCKOro BpEMEHM HaM-
Oonblune CTPYKTYpHsIE M (pauuanbHble H3MEHEHHS
NPOUCXOJIMIM B NepexoAHOH 30He. B ee npenenax
JBaXIbl, B PaHHEM W MO3JHEM BEHAE, BO3HHKAIH
TMOJIOXKUTENbHbIE HHBEPCHOHHBIC CTPYKTYphl, Ha
TUIOLAAM KOTOPhIX MPOMCXOAMI JIOKAJIbHBIH pa3-
MbIB oTiokeHHi. Ha 3anane Majickoii daunansHon
30HbI 3HAYHUTENbHOE BIHMSHUE Ha peXxuM OacceiiHa U
pasmerieHde ¢aumid okaspiBasio OMHHHCKOE MOJ-
Hatue. Ero BnusHMe kak Oapbepa WIM MCTOYHMKA
CHOCA 3aMETHO Ha NPOTAKEHHUH BCEro I0J0MCKOro
BPEMEHH.

HecmoTpss Ha OOLIMPHYIO TEpPHTOPHIO, 3aHH-
MaeMylo OJAOMCKHMH OTJIOKEHHSAMH Ha I0ro-
BocToke CHOHMpPCKO# niuaTdopMbl H ee CKIaa4aToM
oOpaMlieHHH, CBHHLOBO-LMHKOBOE OpYICHEHHE
BCTPEYaeTCd HE TOJNBKO B OMpPENEICHHOM Y3KOM
cTpaTMrpaHyeckoM HMHTEpBase, HO U Ha JOCTa-
TOYHO OrpaHHUYEHHON TEPPUTOPHH — Y3KOH Tojoce
CeBepo-3amajfHoro mnpoctupanus (puc.5.1 u 5.4).
CrpyKTypHO-pauHanbHble PeKOHCTPYKUWH, MpUBE-
JeHHbIE BBIIUE, CBUAETENLCTBYIOT O TOM, 4YTO 3Ta
riojloca pacnoJjiaraeTcsi B epexoaHoit dpauranbHoi
30H¢ M MPOTATHUBAETCS BAOJIb 3aMaJHOro CKJIOHA
Annax-IOHbECKOro MmayeornoaHATHs, MPUMEPHO COB-
najas ¢ rpaHMleH, pasjensiomei CylecTBEeHHO
JOJIOMHMTOBYIO M CYLLECTBEHHO H3BECTHAKOBYIO (pa-
uvd. BocTouHee 3TOH rpaHuubl MOLIHOCTH capia-
HHMHCKOHM CBHTHI CHWxaerca f0o 100 M U MeHee 3a
CYET BBIMAJCHMA BEPXHHUX 4acTed paspesa. IloaTo-
My Mo Mepe NpUOMDKEHHA K LEHTpY AJax-
FOHBCKOro ManeonomHATHS MPOUCXOAWT YMeHbIUe-
HHE MOLIHOCTH MPOAYKTHBHOIO HHTEpBAJa.

[Mepexonnas daunanbHas 30Ha Oblna B TeYeHHe
I0IOMCKOro nepHoja Haubosiee aKTHBHOH B TEKTO-
HHYECKOM OTHOLIEHHH. Jl1s Hee XapakTepHsl pes-
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Kas auddepeHUMaLUs OCaKOB B paspese, CMEHa
reOXUMHYECKHX 0OCTaHOBOK OCaJKOHAKOIIIEHHS OT
BOCCTAHOBHUTEJIBHBIX O OKHCIIUTENBHBIX, HAIHUHE
clenoB BHYTpH(GOPMALHOHHBIX Pa3MbIBOB, COMpO-
BOXKIAIOIIMXCA  (pochaTooOpa3oBaHHEM, ClENOB
BYJIKAHUYECKOHN W FMAPOTEPMAIBHON ACATEIbHOCTH
B BHJE npocioeB TyHdUTOB, KPEMHS H JIIUTEHETH-
4ecKOM 0IOMUTH3aLMH, HaKoHel, o6ocobnenne B
ee npenenax ropcrooOpa3HoW CTPYKTyphl. OTH
aHHble TIO3BOJIAIOT MpearnonaraTh, YTo NMEPEXO[-
Has 30Ha sBAAIacCh MOOWIBHOH W NPOHHUAEMOH
noJyiocoit Ha okpauHe 1ens¢a. B Takom cnydae An-
nax-IOHBCKOE  MaeoNOOHATHE  COOTBETCTBYET
CTpykTypHOMY Oappepy (mambe) Ha oOkpamHe
wensda (Emery, 1969; Xocuuo, 1986).

3akOHOMEpHOe JIMHEHHOE pa3MelleHHe PyaHbIX
0o0BEKTOB BAONb 3aMafHOrO CKJIOHAa  AJtax-
FOHBCKOTO NaNeonoaHATHS, CEKYIUEe COBPEMEHHOE
MPOCTHPaHUE CTPYKTYP MOJ OCTPBIM YIJIOM, MO3BO-
JseT npeanosaraTth NPUYPOUYEHHOCTb HX K JpEBHEH
pa3IOMHOM 30He, OTAeNsABIIEH ropcroobpasHoe
MOAHATHE OT 3arnaJHON OTHOCHTENBHO OITyIlEHHOH
TEpPUTOPHH. OTa pa3oOMHas 30Ha, MO-BUAHMOMY,
ABJIAACH TIOABOAAILEH A/ TMAPOTEPMABHBIX pac-
TBOPOB, OOYCNOBMBUIMX MEPBHYHOE CBHHLIOBO-
LUUHKOBOe opyaeHeHue Kboliaxckod nonumeTtan-
JINYECKOH 30HBI.

BoccraHoBHTENbHA reoxuMuueckas obcTa-
HOBKa OCaJKOB 3a6apbepHOro BOJOEMa, COOTBETCT-
BOBAaBLIEro KpaeBOMY HIM MEPHOKEaHUYECKOMY
GacceiiHy, cnoco6cTBOBana (HOPMHUPOBAHHIO CYJlb-
(HUI0B Ha paHHHX 3Tanax JMTOoreHesa. Jlurosmoru-
YECKMMH JIOBYIIKAMU METALIOHOCHBIX PacTBOPOB
CIIYXXWIH TeNa TMOPHUCTBIX METacOMaTH4eCKHX [10-
JIOMMTOB, Pa3BHUTBIX B 30HaX (halHanbHOro rnepexo-
Jla M3BECTHAKOBBIX OCAJKOB B JOJIOMHTOBBIE, COB-
TNajarolMe ¢ YKa3aHHOH pa3ioMHOMH 30HO.

Takum obpa3om, ¢popMupoBaHHe cTpaTHdHOpM-
HOTO CBHHLIOBO-LIMHKOBOTI'O OpYIEHEHHS KOHTpOJIH-
pOBaJIoCh IMHEHHOM 30HOM, ABNsIOUIEicS rpaHHLIEH
CTPYKTYpPHO-(QalMalbHOH CHUCTEMBI: Kpaegoli Mop-
cKoii bacceiin — cmpykmypHoe NOOHAmMue Ha OK-
paune wenvbgha. ITa 30Ha, MONy4YUBILAS HA3BAHHUC
Keinnaxckoi, u sBnsercs HanbGonee nepcrneKTHB-
HOM [UI MOHMCKOB HOBBIX 3ajiexeil CBUHLOBO-
LHMHKOBBIX PYA B CAapAaHHHCKOMN CBUTE BEHJA.

CTpYKTYpHbIA KOHTPONb
MmectopoxaeHuna CapaaHa

B npenenax CappaHvHcKoro pyaHoro ysna A0-
JIOMUTBI NPOXYKTHBHOM Mauku (rutacT A) BBIKIH-



-—

e ———
8 TR \La %
\
newoe

BoiTTANAX

NN

N '
NN AN D
AR

V/

Puc.5.5. Kapra u30omaxuT KO0JOMHTOB NPOAYKTHBHOM
Nayk{ CapAaHWHCKOH CBHTHI 1 nuowaan CapaaHuH-
CKOTO PyAHOTO y3na: 1 — M30naxuTEl; 2 — reojioruyeckue
TPaHMLIBI BBIXON0B Ha MOBEPXHOCTH CAapaaHWHCKON CBHU-
Thl; 3 — MecTa HaOIOACHUM B TOPHBLIX BLIpabOTKax: a —
KaHaBax; 6 — CKBaXXMHax

HOCHBIX THAPOTEPM B MNEPBYIO CTafHIO pY-
noobpasosanua. B 3ty cragmio chopmuposa-
JIMChb U30METPHYHBIC B TIaHE JIMH3OBHJHBIE H
niameobpasHble pyAHble Tejla C BHICOKOM KOH-
UeHTpauMelt CBuHUA M uMHKa (5—12% cymmap-
Horo Metayuta). Hapsagy ¢ 3Tum mpousouwuio
fonee LIMPOKOE MIIOIANHOE "3apakeHHe" Me-
TaJlaMH KapOOHaTHBIX OCAaJKOB CBUTHI B TIpe-
Jenax pyAHOro nons MecropoxaeHui. Ilep-
BUYHOE COZIEP)KaHUE METAIIOB B KapOOHATHBIX
nopoaax MmectopoxxaeHus CaplaHa, nosyueH-
HOE Ha OCHOBAHMHM PacyeToB MO pe3y/nbTaTam
M3YUYEHHs CTWIOJIHTOB, cocTasyiseT Pb — 0,02%,
Zn — 0,40%, uTo Ha 1-2 nopsaKa BbllLE Ki1apKa
kap6oHaTHbix nopox (dassiaos, 2001).

TakuM oOpa3oM, HauyanbHas CTpyKTypa
mecTopoxaeHuss CapnaHa onpenensercs cle-
OYIOIMMHU 0COOEHHOCTAMH: 1) CyllecTBOBaHH-
€M B/BEH/ICKOE BpEMs KpPaeBOro Mops MacCHB-
HOW KOHTHHEHTAJIbHOH OKpauHbl, OTJEIEHHOr0
OT oTkpbiToro 6OacceriHa Annax-FOHbCKUM
ropcToo6pa3HbIM MOAHATHEM; 2) THAPOTEp-
MaJIbHO-OCaIO4HBIM PYIOOTIOXKEHHEM B MeJ-
KHUX (T€pBbl€ KUIOMETPBI) AEMPECCHSX, pacrio-
JIOXKEHHBIX TI0 pa3/JIOMHOI 30He BIOJNb BHYT-

o1 [ =12 [8% 9%)s

HUBAIOTCA Ha 3anaJHoM ckioHe Amnax-FOHbckoro
nonHaTva. Ha kapTe usomaxut 3THX J0JOMHUTOB
rnasHele pyaHble Tenaa mectopoxaeHuit Caphawa,
[lepeBansHoe U Ypyit HaXOAATCSA MeXAY JTUHENHHBI-
mu uzonaxutamu 30 u 50 M (puc.5.5). BropocTe-
NeHHas raleHdT-canepuToBas MHHepaIM3aLuUs
pacripocTpaHseTcs O0 u3onaxurel 70 M. Mexay
3TMMHM JIMHEHHO TPOCTHPAIOILMMM U30MaXHUTaMH
Haxo[ATCA YYaCTKH JIOKAJIbHOIO YBEJTMUYEHHS MOIL-
HOCTH fonoMHUTOB A0 70-90 M ¢ U30METPUYHBIMHU H
YIHHEHHO-U30METPHYHBIMH OYEpTaHUAMH H30Ma-
xut. llIMpuHa 3THX Y4acTKOB AOCTHraeT 5-6 KM.
HMeHHO Ha 3THX yyacTKax NMpOMCXOAMT pa3BHTHE
PyZHOH MuHepanu3auuH. Pynosmewaromumu sB-
TAIOTCA CBETIBIE CaxapoBHIHbIE AOJOMHUTHI. Bepo-
ATHO, 3TH y4YaCTKH NpeAcTaBIsiIM coboll uens mpu-
Pa3NIOMHBIX JIOKJIbHBIX AEMpPecCcHit Ha IHE MOPCKO-
ro 6acceliHa BOOAbL CckiIoHa Asnax-FOHeckoro
Onoka. OHu ABNANMCH MECTOM pasrpy3Ku MeTanIo-

peHHero ckioHa Annax-KOHbCKOro MogHATHS,
3) OKOJIOpYITHOH 3NMHUreHeTHYECKOH NOIOMUTH-
3alMEH M OKPEeMHEHHMEM KapOOHATHBIX OTJIO-
JKEHMH ¢ 06pa3oBaHHeM CaXapOBHIHBIX AOJOMHTOB
M KEJIBaKOBO-JTMH30BMIHBIX KPEMHHCTHIX CTH-
JKEHHH.

HanpHedias  3BoMIOUMSs  PYAOBMELIAOLIMX
CTPYKTYp Ha MecTopoxaeHuu CapnaHa, CBsi3aHHas
C paHHeH CKJIaJ4aTocThio, paccMoTpera A. JI. Ia-
nsmoseiM  (1987). OH uccaenoBan pedopmauuu
3epeH, MUHEpalIbHBIX arperaTtoB W MIacToB MOPOA.
[To B3aMMOOTHOILIEHMAM TNpPU3HAKOB AedopmalHu
Mexay coboif UM BbISBIEHA ABYX3TaMHOCTh CKJIAJl-
yaThIX HapymeHui. Kaxnomy stamy cooreeTcTBYyeT
CBOW CTPYKTypHBIH mlaH pnedopmauuii, obycno-
BMBLIMA BO3HHKHOBEHHE OMNpE/ENCHHBIX BUAOB Ha-
PYLUCHHH, a TaKKe CBA3aHHBIX C HUMH THOpPOTEp-
MajibHBIX Tea. BospacT ¢dopmupoBaHus ckiaava-
TBIX CTPYKTYp TNEPBOro 3Tarna npeanoaaraercs paH-
He-cpenHenaneosoiickum (I'yces, 1979). B.A.Au-
KHUH-IMH (1983) cuuraer, YTO U3MEHEHHs CTpyK-
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Puc.5.6. CrpyxTypa nepBoro arana CKIagyaTOCTH Ha MECTOPOXAEHHUH
CapnaHa n pasmeLueHue B Helt pyaHbix 3anexeft (Canamos, 1987): 1 — tep-
PHIrEHHBIE OTJIOXEHNS BepXHero pudes; 2 — KapOOHATHBIE OTJIOXEHHS
BeHIa; 3 — TeppUreHHO-kapOOHATHBIE OTIOXEHHS KeMOpus; 4 — paspeis-
HbIE HAPYIIEHHS; 5 — CTPATOU3OTHIICH! KPOBJIM BEHACKHX OTNOXEHWH, pe-
KOHCTPYMPOBaHHbIE N0 pe3ybTaTaM pa3BoOpOTa CKJIA0K MO3XHEro 3Tana

Typel Cerre-/labaHa npowsownd B 3idenbekuii
Bek. Bropoii sran ckiaguaTocTd, chOpMHpOBaB-
LI COBPEMEHHBIH CTPYKTYPHBIH I1aH MECTOPOXK-
neHus CappaHa, OTHOCHTCS K Me3030HCKOMY TeK-
TOreHesy.

CrpykTypa nepBoro 3tana CKJIag4aTOCTH TMO-
CTpOEHa IyTeM pa3BOpPOTa CKJIAJIOK COBPEMEHHOrO
THNa (BTOPOM 3Tan CKJIAAYaTOCTH) Ha CPEeIHHE yr-
Nbl HaKJIOHA KpbiibeB (puc.5.6). OHa cocTouT M3
71aBHOH aHTHKJIMHAJIbHOM 30HBI CEBEpO-3alafiHOro
NPOCTHPaHUS W W3OMETPHYHBIX CHMHKIMHaNeH, Ok-
pyXalomuX 30Hy. AHajloruyHas cKiIagyatas Io-
BEPXHOCTh MOTyYeHa MO pe3y/bTaTaM MeTPOCTPYyK-
TYPHBIX MCCIEOBAaHHMH, ITyTeM aHajin3a OPUEHTH-
POBKH TpaeKTOpHiH oceli paHHel nedopMmauuu, pe-
KOHCTPYMPOBaHHBIX B PYAOBMELIAIOLIMX SCHO3Ep-
HUCTBIX JooMHuTax. PaHHuM# 3Tan cl1aq4aTocTH Ha
MmecTopoxaeHnn CapaaHa, no A.JL.'ansMoBy, KOH-
TPONUpPOBAICA pUPEHCKHM ¥ BEHICKHM KOHCEOH-
MEHTALMOHHBIMH TUIaHaMH, YTO OTPa3HIIOCh Ha Ha-
TpaBeHUH UIMHHBIX oceli ckianok. CKIamku OT-
HOCATCS K THIY KOpPOOJIEHHs, MMEIOT CPaBHHUTENbHO
6onbluoH pasMax (B cpeaHeMm 1 x 3 KM) M nonorde
KPBUIBS.

HMeHHO B 3TOT 3Tan ckiag4yaTtocTH obpa3opa-
NMCh MEPBHYHBIE PYABI NPU BHEAPEHHUH pynoobpa-
3yIOLUX PaCTBOPOB IO pa3pbiBaM CyOIONTOTHOrO U
CEeBEpO-3aMafHOro0 MpOCTUPaHMH, KOTOpBIe, pac-
CEeHBaACh B BEHACKHX TOJNIIAX, CTEKAJIUCh B aHTH-
KTuHaIBHBIX 30HaX (T"ansmos, 1987).

CornacHo MOUM HCCIIEIOBaHHAM, 3TOMY 3Tamy
CKJIAAYAaTOCTH COOTBETCTBYET BTOpast CTagus pyHo-
obpa3oBanus. OHa BbIpa3HIach B yCHIEHHH THIPO-
TepMaJbHOH AEATENHHOCTH, Pe3yJIbTaTOM KOTOPOid
CTaIM NMEPEeKPHCTA/UIM3ALMA M MEPEOTIOKEHHE Be-
1IecTBa KaK BMELIAIOMX KapOOHATHBIX NMOPOJ, TaK
Y NEPBUYHBIX FTHAPOTEPMANIbHO-OCAAOUHBIX PYAHBIX

Puc.5.7. Kapra usomnaxut cyMmapHO# MOLHOCTH MOJI0CYATHIX
(“3e6pOBHAHBIX™") NONOMMTOB: | —TpaHHLB!I E0NOrHYECKHUX
noapasjeneHuit; 2 — u3onaxuTel; 3 — pas3noMsl; 4 — TOYKH
HabnoeHns B CKBaXKnHax (a) u kaHaBax (6); 5 — pyZaHble Te-
na; 6 — ycTb-KHpOMHCKas CBMTa BepxHero pudes; 7 — 10kaH-
JIMHCKas M CapIaHMHCKast CBHTHI BEHAa; 8 — NeCTpoLBETHAA U
MHUKAHCKAS CBMTBI HHUXKHEro KeMOpug, ualickax M yCTb-
Maiickast cBUTHI cpeaHero keMopus. C - CapaaHMHCKas CHHK-
nuHane; K — KypyHrckas antuknauHans; B — Beitraxckas
CHHK/HHANb
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obOpasoBanuii. B 3Ty craguio obpaszoBanuce 10710-
MHTOBbIE TOPOABI C MojocyaToi ("3ebpoBuaHOH")
TekcTypoi. Mx mpoucxoxaeHue CBSA3aHO C AEHCT-
BHEM T'MAPOTEPM, MUIPHPOBABILKX BIOJIb MOCIOH-
HBIX TpelWHH cpbiBOB. CpaBHEHHE KapT H3OMaXMT
110J10CYAThIX JOOMHUTOB (pHC.5.7) ¥ paHHEH CKJlaf-
yaToOM CTPYKTYphl (pUc.5.6) MOKa3bIBaeT, YTO [10-
JocyaThle JOJOMHMTHI OOpa3soBanMch B MyJsbAax
OpaxudOpMHBIX CKJIafIOK MEPBOTO 3Tana TEKTOHH-
4ecKUX JehopManuii.

I'uapoTepMmanbHas AEATENBHOCTH Ha MEPBOM
JTane CKJIAQQ4aToOCTH crocobcTBoBana MeEpeKpH-
CTA/UTH3alMH U YaCTHYHOMY MEPEOTIOKEHHIO Pya-
HOro BellecTBa. B pe3synbTare nepekpucTainia-
UMM MEepPBUYHBIX, MACCUBHBIX MEJIKO3EPHUCTBIX ra-
NIeHUT-chanepuToBbIX pyA 0Opa3yroTcs pyasl ¢ Mno-
nocyatoii ("OypyHayuHo#") TexcTypoit. OHu npen-
CTaB/AOT co00ii YepenoBaHHE MOJOC C Pa3IH4HOM
CTEMNeHbI0 KPUCTAJUTMYHOCTH canepuTa, raneHnta
¥ JOJIOMHTa M SABIAIOTCA PYIOHBIMH aHaJIOraMu
"3e6poBUAHBIX" nosloMuTOB. Ha 3TOM 3Tane npowuc-
XOMIAT TaKXKe NMepeKPUCTALIM3ALHUS U NIEpeMELIIEHHE
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paccessHHOro pyAHOro BellecTBa ¢ oOpa3oBaHHEM
AOIOMHT-TUIEHUT-CHANIEPUTOBBIX  JKWJIBHBIX U
rHe3noBeix pya. Ilo-BuauMoMy, B 3Ty CTajguio 3a-
BepIIaeTcs KOHLEHTpaLUUs pacCesiHHOM pyasl U pe-
reHepallMOHHOE pa3pacTaHHe 3a CYET Hee PYIHBIX
ten. Kak nokazan H. C. Ckpunuenko (1989), Ha
MectopoxaeHuu JKalipeM MpH pereHepauMOHHOM
npoliecce aKTHBHAs MMIrpauUMsi OpyJeHEHHs MpOoHMc-
XOJMT TNPU HU3KOM CONCPXKAHHMH ralneHurta v coa-
JepuTa B INIMHHMCTO-KapOOHATHBIX mopoaax (nep-
Bble MPOLEHTHI M HWKe). Bble 3Toro mpenena
MIPOMCXOJUT FOMOTEHH3aLMUs PydO- M JIMTOMEHHbIX
3JIEMEHTOB B €IMHYIO KPHCTAJUIUNYECKYIO CHCTEMY.

Bropoii aTan cxiag4aTtocTd, copMHpOBaBLIMH
COBPEMEHHYIO CKJIaYaTyl0 CTPYKTYPY MECTOPOX-
neuns CappraHa, OTHOCHTCS K ME€3030MCKOMY Tek-
ToreHe3y. B KbliaxckoM mogHATHHM paHee Cylle-
CTBOBaBLUME CTPYKTYpbl ObLIM AWUCIOUMPOBaHbl B
CKIaAKH, pa3apoOneHbl W mepeMelleHbl Mo Mpo-
JONBHBIM pa3/ioMaM, Kak BHOBb BO3HHKILHMM, TaK H
yHacnenoBaHHbIM. O6pa3oBanachk CHCTEMa HAKJIOH-
HBIX B3OpOCOB ¥ HaJIBUIOB, CBA3AHHBIX C Pa3BUTHEM
HenbkaHo-Kblnnaxckoro kpaesoro miBa (SH-XHH-
wuH, 1983). Ha mecropoxciennn CapaaHa 3ToMy
JaedhopMaLMOHHOMY 3Tally COOTBETCTBYET o6pa3o-
BaHHE KpPYTbIX MEPHUAHOHAIBHBIX CKJIANOK COBpE-
MEHHOro CTpyKTypHoro raHa — CeneHaMHCKOH
CHHKJIMHAJIM, LIMPHUHA KOTOpo# cocTtapisieT 8-10 kM,
1 ocnoxHsowel ee KypyHrckod aHTMKIMHAIM,
KOTOpasi pasfenseT ee Ha JBE CHHKIHHalIbHbIC
CTpyKTypbl 6onee Menkoro nopsaka — CapaHCcKyio
u Britraxckyio (puc.5.8). CTpykTypbl acHMMeET-
PHUYHBI B MOMEPEYHOM CEHEHHH: 3anajHble Kpblbs
CHHKJTHHaJNeH monorue (25—40°), BOCTOYHBIE — KpPY-
Thle (50-70°), CKIOHEeHHE LWIAPHUPOB CEBEPHOE NOA
yriom 5-10°.

I'naBHbIMH pYAOBMELIAIOIIMMH CTPYKTYpaMH
mecTopoxkaeHus apnsiorcs CaplaHcKas CHHKIH-

Puc.5.8. Teonornueckas kapra mecropoxacHus CapaaHa H
Vpyi ( mo marepuanam AIOI'PD ¢ nononxenusmn). Macwrab
1:100 000: 1-yeTBepTHYHBIE OTIOXKEHUA; 2 — HMKHEIOPCKHE
NECYAHNKN M ANEBPOJIUTHI; 3 — HIDKHENEPMCKHE MECYaHHKH U
aneBPONUTHI; 4 — MIMHUCThIE JOJNIOMMTEHI Y U3BECTHAKM Cpel-
Hero keMOpusi, 5 — IJ1ayKOHHTOBBIE M3BECTHAKU M IIMHUCTHIE
CNaHUbl HHXKHEro keMOpHs; 6 — CyLIECTBERHO KapOOHATHBIE
OTJIONEHUS BEHIa; 7 — TEPPHIEHHBIC OTIOKEHUS pudes; 8 —
FEONIOTHYECKHe IPpaHHLBl U JMEMEHTh] 3aieraHus nopox; 9 —
pa3speiBHble Hapywmenvis; 10 — pyassle Tena. CHHkIMHANM:
C - Capaanckas, B — Britraxckas. AutukianHany: K — Ky-
pysrckas, Y — Yarnunckas
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Hamp W KypyHrckas aHTtuwimbane. Cappanckas
CHHIJIMHAIb UMEET WHPHHY 2,5 KM U MaKCHMaJlb-
HYIO NTyOMHY N[O KPOBJIH MECTPOLBETHOW CBHUThHI
800 m. KypyHrckas aHTHK/IHHaNb UMeET LUMPUHY
oT 600 M Ha yyacTke NMePUIIHHAIBHOTO 3aMBbIKaHUs
Ha cesepe 10 3000 M Ha tore MecTopoxxaeHus Cap-
naHa. TTageHue mopox Ha 3amafiHOM KpbLI€ aHTH-
KJIHHaIK KkpyToe — oT 60 mo 90°, uHorma 3anpoku-
HyTO€ Ha BOCTOK. BOCTOYHOE KpBUIO aHTHKIMHAIM
nanaer nox yrnom 30—40°.
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Ha MecTOopoxIeHHH LIHPOKO Pa3BUTLI pa3phiB-
Hble HapyLIEHHA CyOA0NrOTHOrO, CyOIMPOTHOrO U
QMaroHaJbHOrO HamnpaBleHHA. ManoaMminuTyaHble
(o NepBBIX COTEH METPOB) COCKIIAAYATHIE B3OPOCHI
3a()MKCHPOBAHBI, I1aBHBIM 00pa3oM, Ha LUMPOKHUX U
NoJIOrMX KPbUIbAX CHHINIMHaNeH. OHH XOpOLLO Bbl-
PaXEHbI B XPYNKHX OTJIOKEHHUAX I0JOMCKOH CEpHH.
Crpaturpadguueckd Hike W Bbiwe B Gosee nna-
CTUYHBIX MOpPOJAX BepxHero pHdes M HHKHEro
keMOpHs OHH HepasznuuuMsl (CrapHukoB, 1989).
Ha 3amagHom  Kkpslie
CappaHcKOM CHHK/IHMHa-
a1 cOmmxeHHble B36po-
cbl 00pa3yloT 30HY LIH-
puHo# 1-1,5 xm. 3anan-
Hoe Kpbu1o bbITTaxckoii
CHHKJIMHAJIM OCJIOXKHEHO
CHCTEMO# pa3pblBOB 006-
e  MpOTHKEHHOCTHIO
10 xm. B mynbae Cap-
JaHCKOH  CHHK/JIMHaIH
3aMKCHPOBaHbl  CYO-
JOJITOTHbIE B3Opochl ¢
NPOAONBHBIMH  NpUpas3-
NOMHBIMH  CKJIaIKaMH.
Hnsa  3Tux Hapywenuit
XapaKTepHbl KpYyThle Yr-
asl  mageuus (70-80°)
NpH 3amagHbiX H BOC-
TOYHBIX HalpaBIEHHUSIX.

CyOwMpoTHbIE 1 1Ha-
roHajbHble pa3pbiBbl B
PyAOBMELIAIOWIMX MOPO-
Jlax, COIJIaCHO Hccneno-

NIF: BaHuAM A.JI.TansimMoBa

B.M.Kpytus, pacnpo-
CTpaHeHbl KaK Ha Kpbl/ib-
AX, TaK U B Aapax MopoAa.
IMapenue ux npeumyiie-
CTBEHHO KpyTOe, NpoTi-
JKEHHOCTb HE MpeBbILa-
er 1,5 kM. Hx Ha-
NpPaBAEHHOCTb KOHTPO-

Puc.5.9. Jlutonoro-reonornyeckuif niaaH BbIXOAOB Ha M0~
BEpPXHOCTb pyAHOH 3anexu Ne 1 mecropoxaenua Capraha
(Crapnukos, 1989).

ITepexpecrhas wTpHUXxoBKa — GoraTsie (10%) pyasl; napail-
NensHad WITPHXOBKA — GenHbie (2-5%) pyabl; TOuedHbIH
Kpan — BKpaM/IeHHOE OpyIeHenue; ~ nonocyarsie (“3e6p0-
BHAHbIE”) H GPEKMHEBUAHO-TI0I0CYATHIE JOJIOMHTEI



nupyercs Gonee KpyNHBIMU pa3noMamu, aemndpu-
PYEMBIMH Ha a3po0dOTOCHHMKAX.

XapakTepHo, YTO HM B OJHOM M3 THMOB pas-
PBIBHBIX HapyIEHMH pyaHas MHHepalIM3aLMs He
ycraHoBneHa. OTMeYeHb! JIMIL TEOXHMMHUYECKHE
aHOMaJIUH, CBA3aHHbIE C CYOMONrOTHBIMM pa3yioMa-
mH (CtpatudopmHsle...,1979).

Io-BunuMomMy, B nNepHOA Me3030HCKOH CKIIaf-
4aTOCTH HE MPOMU3OLIO CYIUECTBEHHOro nepepac-
rnipefieNieHns: pyaHOro BELECTBA M MOCTYIUIEHHS ero
HOBBIX TNOPLMH, a Taloke U 3HAYMTENILHBIX U3MEHE-
HU#t B koHMrypaumH pyaHbeix ten. HabGmomaercs
Aub JpobieHre BMELIaoWKX MOPOA U pyabl, pas-

BUTHE MO JApOOJICHOMY MaTepHaly KpUCTalIHue-
CKOTO KaJIbUMTa M [JOJIOMMTAa M HE3HAYHTE/bHas
HasloXeHHas cynbduau3auns. B To xe Bpems pyant
MECTOPOXKACHHA TMpeTepney CyLIECTBEHHYIO ie-
¢dopmawmio. K mpusHakam pedopmaiiud, usyyeH-
HbiX A.JL. [ansAMOBBIM, OTHOCATCS MMKPOTPELIMHBI,
MIaCTHYECKHH M3rub M CMATHE B pyAaX, a Takoke

aHOMaJIbHas aHU30TPOMHOCTH CanepuTa
B npenenax Mmectopoxxaenus CappmaHa Bbige-
JIAIOTCS OECATh PYAHBIX y4acTkoB: LleHTpanbHbll —
Ha KpYTOM 3anaJHoM Kpblie KypyHrckoii aHTHIITH-
Haid;, OcTaHUOBBIA U BOCTOYHEIM — HA BOCTOYHOM
Kpblle aHTUKIMHAIHM; bBpiTTaXx — Ha BOCTOYHOM
KpbUte BrITTaxckoit CHHKIMHAMY,
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HOxusiii, ®nanrossiii, Kyb, 3a-
naaHeiii 1 CeBepHbIH — Ha 3amnaj-
h HoM Kpbine CapaaHCckoW CHH-
wmmHany. CyMMapHas  TIpoTS-
YKEHHOCTb PYIOHbIX 3anexeH co-
crasisier 20-25% ot anunel Ce-
NEHAMHCKOH cuHKMHaM. Oc-
TanbHas 4acTh BBIXOHOB Ha IO-
BEPXHOCTb pyZzoOBMeIatOEH
NT A TONIM TIPUXOAUTCS Ha [OMIO
QU BKPAIUIEHHOH CBHHLIOBO-LIMHKO-
- BOM MHHepanwzauud 4 Oe3pyn-

Y Hbix nopon (CrpatudopMHsie. ..,
1979). ®opMa pyAHBIX Ten Ha
MmectopoxxaeHnn CapaaHa ornpe-

JenseTcss pasHbIMH HCCIIEA0Ba-

TENAMH KaK JIHH30BHAHasA, HE-

NpaBUIbHO-TMH30BUHAA, JIeH-
TOBH/IHas H YIUTOLIEHHO-
cronboobpa3Has. OpyneneHue

, '.-'I~.;' OTHOCHUTCS K TPEM pEerHoHab-
HbIM PYJOHOCHBIM TOpPU3OHTaM
BEpXHECAPJAHUHCKOH IMOJCBHTHI
—~ BTOpOMY, TPETbEMY H YETBEp-

Tomy. Ha ypoBHe BTOpOrO pyao-
HOCHOTO TOpH30HTa OTMEdaeTcs
auis HeboraTas BKparieHHas W
NPOXXWIKOBO-BKparUleHHas raie-
HHUT-ChaIEpUTOBas MHUHEpaAJIU3a-
uusi.  MOIUHOCTh  HMHTEPBAIOB
OpYACHEHHs He MpEeBBHUACT 2 M,
HO B OTZeNBHBIX CKBOXHMHAX J0C-
Trraet 8-20 M.

Puc.5.10. JIutosnoro-reonornueckuii miaH BbIXOZOB Ha MO-
BEPXHOCTb pyaHOl 3anexn Ne 2 mectopoxaeHus Capnana
(CrapHukos, 1989). YcnoBHble 0603HaYEHNS CM. Ha puc.5.9
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Borarsie pynHele Tena MecTopoxaeHus Capra-
Ha HaXOJATCA B TPEThEM U YETBEPTOM PYAOHOCHBIX
rOpU30HTaX BepXHecapJaHUHCKOM noacButsi. Hau-
fonee Oorarele U3 HUX cocpefoToueHsl Ha lleH-
TpaJIbHOM Y4acTKe MECTOPOXIEeHHMS, rae o6pasyroT
TPH IMIaBHBIX PYAHBIX 3ayiexH. [Ipn xapakrepHcTH-
K€ 3THX 3aJIeXKei, HapsAay ¢ cOOCTBEHHBIMU HabJto-
JEHUAMH, HCTIoNb30BaTHCh MaTepuansl B.[l.boro-
BuHa U ap. (Crpatudopmaste..., 1979) u A .MU.Crap-
HukoBa (1989).

Pynnas 3anexn Nel cOCTOMT M3 HECKOJBKHX
JIMH30BUHBIX TeN, 3aHMMAIOIMX MOYTH Bech 70-
METpPOBBIN pa3pe3 TpeTheH Nauku BepXHecapAaHHH-
ckoi mopacBUTHl (puc.5.9). O6uias NpoOTAKEHHOCTD
3anexu coctasaser 1300 M. Beixomsl ke Ha no-
BepXHOCTh Haubonee Goratoro pyamHoro Tena rpo-
CJIEXHBAIOTCA Ha paccTosHuM 190 M mpu makcu-
ManbHO# WUpHHE BbIX0A0B 50 M. OTO Teno uUMeeT
HENpaBWILHO-THH30BHAHYIO (HOpMY C HEPOBHBIMH,
TYNbIMU TPaHHL@AMH BBIKJIMHMBaHUA. B HeM mpeo6-
NajlaloT CIUTOIIHbIE FaJICHUT-C(aIepHTOBBIE PYABI C
TOHKOCJIOUCTOM, nonocyatoii U "Oy-

TSDKEHHOCTh 450 M NpH MaKCHMAaIbHOM MOLUHOCTH
go 70 M. Ha pgHeBHyr0 NOBEpXHOCTH BBIXOJAT 3
PYAHBIX JHH3BI, paCpOCTPAHSAIOLIMECS OT HHKHEM
J0 CpeaHeH 4acTH TpeTheH Naykd BepxHecapha-
HHHCKOH noacBuThl. OHU conepxar OoraTyio Mac-
cuBHyI0 (10% cBHHUA M uUMHKA) ¥ GedHYIO BKpan-
JIEHHO-TIPOXKHIKOBYIO (10 5%) ranenur-chanepu-
TOBYI0 MUHepanuzauuio. Ha rnybune 200 M ckBa-
*KMHaMH BCKpPBITO 5 pyAHBIX NUH3. PynHas 3anexs
umeer kpytoe (80—85°) namenue Ha IOro-BOCTOK,
COIIaCHOE C 3aNpOKHHYTbIM KPBUIOM CKJIAAKH, M
I0)KHOE CKJIOHEHHE.

Pynnas 3anexp Ne3 (puc.5.11) nokanusobaHa B
1,2 kM K 10Ty OT nepBoi. 3ajexp 3aHUMAET Cpel-
HIOIO YacThb MPOAYKTHBHOM MaykH B KPOBJe Iiacrta
CaxapoBHAHBIX JIOJTOMHUTOB. PynHsle Tena 3anexu
MpoC/NeXHUBalOTCS Ha NMpoTsbkeHud 340 M mo mpo-
ctupaHuio nopoa. Haubonee Goratoe pyaHoe Teno
C CyMMapHBIM COJep)KaHHEM CBMHLA U LHHKa 60-
nee 10% wmeer nuH30BUIHYIO Gopmy. OHO BBIXO-
OHUT Ha MOBEPXHOCTb B LIEHTPE 3aJI€XKH, i€ MPOTS-

pyHAy4HOH" TexcTypamu. BTopocte-
NEHHOE 3HAYEHHWE MMEET TPOXKWIKO-
BO-BKparuleHHas MHHepalIu3aLHs.
XapakTepHoi 0OCOOEHHOCTBIO 3TOH
3aleXd ABIAETCS MPOHHKHOBEHHE
PYAHOH MHMHEpAIM3aUMH JaleKko 3a
npeieNibl KpOBJIM [L1acTa CaXapoBHMA-
HBIX JONOMHMTOB. PynHele Tena pac-
NoJIaraloTcsi He TOJBKO Ha CTpaTH-
rpaH4eckoM ypoBHe ILUT1acTa A, HO H
B MEPEKPHIBAIOILEM IIIacTE CEPBIX
CITOMCTBIX TOHKO3EPHUCTBIX H3BECT-
nikoB (ract b). Kposns pynHoii 3a-
JeXH PpacrnpocTpaHseTcs B IUIacT
[J1ayKOHUTOBLIX M3BECTHIKOB TIECT-
POLIBETHOH CBUTHI. PynHble Tena 3a-
JIeXXH 3aJ1eraloT COrJlaCHO C Hara-
CTOBAaHHEM MOpOJ, KPYTO Majas Ha
BOCTOK MpH I0XKHOM CIJIOHEHHH. YcC-
TaHOBJCHO ObICTPOE BBIKJIMHUBAHUE
PYAHBIX TeJl Ha ryGuHe.

3anexs Ne2 I[leHTpanbHOro yua-
ctka (puc.5.10) Haxoautcs B 500 M k
ceBepy OT onucaHHOM Beie, E& mpo-

Puc.5.11. Jluronoro-reonornieckuii naaH
BLIXOZIOB Ha MOBEPXHOCTb PYHHOM 3anexu ||
Ne3 mectopoxnenus Capnana (CTapHHKOB, '/
1989). VYcnoBHbie o6o3Ha4eHHs CM. Ha
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ruBaetcs Ha pacctosHMH 150 M npu MowmHOCTH
okono 9 m. Ha rimybuse Teno paciennsercs Ha 2
JIMH3bl MOIIHOCTBIO 1,5-3 M, HMeIOLIHE CII0XKHOe
crpoenne. KpoMme Toro, B npenenax 3anexu Oype-
HHEM TMOJCEYEeHbl CJIENble PYyOHblE Tejla MOLIHO-
CTBIO 2-7 M, pacnojio)KEHHbI€ B NPHKPOBENBLHOMN
4acTH NPOAYKTHBHOH MaykH.

3amoyas 0030p pasBUTHA CTPYKTYPbI MECTO-
poxnenns CapaaHa, HeoOXOOUMO MOMYEPKHYTb
cnenytouiee. PopMHpoBaHHE MECTOPOXIEHHA ObLIO
JUIMTENbHBIM. B pa3BUTHH €ro cTpyKTyphb! BbIaenser-
cs Heckonbko dTanoB. Ha mepBom arame, KoHceau-
MEHTaLMOHHOM, 00pa3oBaJics OCHOBHOM Kapkac
CTPYKTYpbl pyaHoro nosii. OH COOTBETCTBYET Iep-
BOH CTaauu pyAooOpa3’oBaHHs — T'MAPOTEPMANIBHO-
0cajo4HoH. B 3Ty cTanHio B yCnoOBUAX pacTsHKeHUs
autocdepbl B no3aHEM BeHAe 06pa3’oBaIUCH JIO-
KaJIbHbIE JCTIPECCHH, PACIlONIO’KeHHbIE BIOJIb KOH-
CEeIMMEHTALHOHHOrO pa3/ioMa Ha 3alaJHoM CKJIOHE
Annax-IOHbckoro ropcroobpasHoro moaHsTus. B
HHX MPOM30LLIO MMAPOTEPMAIbHO-0Ca0YHOE op-
MHPOBAHHE JINH30BHUAHBIX PYAHBIX TEJ W pacCesH-
HOro MOJHMETA/IMYECKOro opynaeHeHHs. Ha Bro-
pOM 3Tane pa3BHTHA CTPYKTYPbl MECTOPOXKAEHMS,
BO3pacT KOTOPOro MpEAroiaraeTcs CpeJHenaneo-
30HCKMM, MPOU30LLIO 00pa3oBaHKe MOJIOTHX KOpob-
uatbix cknagok (Famamos, 1987). DroMy srtamy co-
OTBETCTBYET BTOpas CTaaus pyAooOpa3oBaHHA, Bbl-
pasHBIIAACS B MEPEKPHUCTAUIM3ALMH, IMEePEOTIIONKE-
HUM MHHEPAJILHOTO BELIECTBA PYOHBIX TEJ, a TakxKe
B PEreHepalMOHHOH KOHLICHTPalMH pacCesHHOro
pyaHoro Bewecta. CxragkoobpaszoBaHHe B MEPHOA
Me3030HCKOro TEKTOr€He3a COOTBETCTBYET TPETbEMY
sramy (OpPMHPOBAaHHSA CTPYKTYPbl MECTOPOXIEHHA,
nonyyuBiek coBpeMeHHbIH o0nuk. O6pasyrorcs
KpYTble MEPHAHOHAIbHBIE CKJIAAKA H MHOTOYHC-
NEeHHbIE Pa3pbIBbl CYy6AONTOTHOrO, CyGLIMPOTHOroO
W IMaroHaJIbHOTO HanpabieHW. PyaHble Tena npu-
obpeTatoT KpyTO€ 3aneraHde, CpaBHUMOE C PyIHbI-
Mu ctonbamu. CylecTBEHHBIX U3MEHEHHH B COCTa-
BE py/bl HE POHCXOHT.

AraTtKkuHo

OnHuM u3 Haubosee MepcneKTUBHBIX PaiOHOB
Ans ob6Hapy)XeHHs HOBBIX THIIOB cepebpopyaHbIX
MECTOpPOXKAEHHUH sBNseTcs ropHas cucrema Yep-
Ckoro. JIaHHbIH perMoH MNpeACTaBISAET BHYTPCH-
Hiolo 4acte Bepxosano-KonbiMckoif  oporeHHo#
KOJNMM3MOHHOM 00nacTy  (KONIM3HOHHBIA mosc
Yepckoro) (Parfenov, 1991; Okcman, 1998). B
foXXHOH yacTH ropHoH cicteMbl Yepckoro H3BecTHa

rpynna cepedpo-nojMMeTaUNINUECKHX MECTOPOXK-
naennit (InukepMman, 1987; Llnukepman, [pines-
ckui, 1991), Torna kak B 6onee ceBepHbIX paiioHax
cepebpopyaHbIe MPOABIEHHA A0 MOCHEAHEro Bpe-
MEHH He OBUIH 0XapaKTepH30BaHBI.

Cepebpo-noamMMETaUIHYECKOE MECTOPOXKIEHHE
AraTKMHO pacIiONIOKEHO B CEBEPHOI yacTH xpebra
Tac-Xasxrax, B 100 kM ceBepHee [TonspHoro kpyra
(puc.5.12). OHo pacnonoxeHo B mpenenax Xojo-
POHCKOro  cepebpo-moMUMeTaLIMYeCKOro  y3na,
Tomans kotoporo cocrabnser 80 km’. BGnusu ot
XonopoHckoro y3na uzBectHo ConoHouanckoe Pb-
Zn MecTOpPOXKAECHHE, OCOOEHHOCTH CTPOEHHE U CO-
CTaB KOTOPOTO TaKXKe BO MHOIOM CXOXH C Xapak-
TepH3yeMbIM HIXKE ATaTKHHCKUM TMpOsBIeHHEM
(Ay6oBukos, 1963 r.).

Feonoruyeckoe u CTPYKTypHOe NonoxeHue

B oceBo#t yactu Bepxosno-Konbimcko#t opo-
FeHHOW cKIag4aToit o6yacTH BbIOENsAEeTCS Cepus
KY/JIHCOOOpa3HO pachoIOKEHHBIX GJIOKOB, CIIOXKEH-
HbIX HW)KHE-CPEAHENaIe030CKMMH KapOOHATHBIMU
U kapOoHaTHO-TeppHreHHbIMH mnopoaamu. [lpen-
CTaBJISETCH, YTO JaHHble GJIOKH HEKOrja ciarainu
caMoCTOATENbHbIH OMyNeBCKMA MHKPOKOHTHHEHT
(Teppeiin). [1aneco3ofickre NOPOABI HECOTIACHO ME-
PEKPBbIBAIOTCA CPEAHE-NMO3AHEIOPCKUMH  BYJIKAaHO-
FeHHO-OCaZloYHbIMH  00pa30BaHUAMH Y AHIHHO-
SlcauHeHCKOrO Mosca, 3aMoHAIOIMMH OTAE/bHbIE
rpa6ens! wiu nons. 'eonuHamMudeckne 06cTaHOBKH
HaKOIUIEHHs  BYJIKAHOT€HHO-OCAJOYHBIX  MOpOA
YsaHnauHo-SIcayHeHCKOro mosica OO MOCNEeRHEro
BpEMEHM OCTalOTCA AUCKyccHOHHbBIMH (I'eabko,
1988; Cypuun, 1990; Jdpinesckuii, 1994; 10.B. Ka-
pakuH, 1996 r.; Tperbskos, 1998; TpyHunuHa u
ap., 1999).

B npenenax ropnoit cucrembl Uepckoro Bbiae-
neusl: Yepcko-TapMblyanckas, Slcaunerckas u Yu-
6aranaxcko-CeiiMyaHCKas NocTaMajlbraMallHOHHbIE
HaACYOAyKUMOHHbIE META/VIOT€HHYECKHE  30HBI
(Illnukepman, 1998). PynonocHocts Yepcko-Iap-
MBIYAHCKOH OMnpenesisieTcss pa3BUTHEM KOMYeJaHHO-
noauMeTainyeckor Qopmauuu, ScayHeHckoi —
Cepebpo-NOMUMETATIMYECKUM OpyJCHEHHEM, Bbl-
nenseMbiM B KyHapeBckuil pyaHblid koMmuiekc, a
Yubaranax-CeiMUaHCKOM — IUMPOKHMM CHEKTPOM
SHJOTEHHBIX MECTOPOXKACHHH, OOBEAHHAEMBIX B
KaHboHckuit pyaHblii KOMIUIEKC. ATaTKMHCKOE Me-
CTOPOXKACHHE, pacnoioXeHHoe B mpeaenax Yep-
Cko-['apMbI4aHCKOH 30HBI, NO OCOGEHHOCTAM
CTPOEHHMS M BELIECTBEHHOMY COCTaBy 0osee cooT-
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BETCTBYeT KyHapeBCKOMY THITy cepebpo-noaume-
TAITHYECKHX MECTOPOXACHHUH.

CepeOpo-nonuMeTalIHueCKOe MECTOPOXKAEHHE
AraTkMHO pacnosiokeHo B Mexaypeuse Jloroo u
Keipa B wneHrpanbHoH wacth Tac-XasxTtaxckoro
610ka naneo3oHcKHMX KapOOHAaTHO-TEPPUreHHBIX
nopon, B mpepenax JlorauHckoro rpabeHa wau
BY/IKAHHYECKOr0 NOJMS CpeaHE-MO3AHEIOPCKUX BYJI-
KaHOreHHO-OCalloyHbIX oOpasoBaHuit  (puc.5.12).
[MTaneosoiickue  omnokeHns  Tac-XasxTaxckoro
6110Kka MpeacTaBaeHbl OPAOBHK-JEBOHCKHMH LIEITb-
¢GOBBIMH M CKJIOHOBBIMH OpPraHOr€HHO-06/10MOY-
HBIMH U GHOrepMHBIMH M3BECTHAKAaMH, U3BECTKOBO-
TIMHACTBIMU CINAHLUAMH C PEOKHMH  [POCIOSIMH
runcoB W aHruaputoB. CpenHe-NMo3aHeopckHe
BYJIKAHOI€HHO-0CaIoYHble Mopoabl J[OrAHHCKOro
rpabeHa HecorjlacHO MepeKpbIBalOT Pa3HOBO3pACT-
Hble Taneo3oiickue oTnokeHHs. [laneosoiickue u
Me3030HCKHE OTJI0XXEHHS HEOJHOKPaTHO AedOopMH-
pOBaHbl B CKJIAJKH pa3jM4YHbIX FeHepaluit U pas-
JIOMBI C HaIBUrOBOi M B36pPOCO-CABMroOBOi KHHe-
MaTukoi. B ocHOBaHMH pa3pe3a Me3030MCKHX MMO-
POA  3aKapTHpPOBaHbl CpEJHEIOPCKHE BATyHHO-
rajieyHsle 06pa3oBaHus, KOTOpbIE BBEPX IO pa3pesy
CMEHSIOTCS NayKaMU MepecjauBaHUs H3BECTKOBH-
CTBIX aJleBpOJNMTOB W mecyaHukoB. Ha Hux Taxke c
YIJIOBBIM HECOIJIaCHEM 3aJIeraloT BepXHEeIOpCKHe
3¢ dy3uBHbIE U BYJIKAHOT€HHO-OCaIOYHbIE MOPOBI
OKC(OpA-KHMEPUIDKCKOTO W BO/DKCKOrO BO3pacTa,
C KOTOPbIMH acCCOLMHPYIOT CyOBY/IKaHHYECKHe TeNla
NalUTOBBIX M 6a3abTOBBIX MOP(HUPHUTOB MO3AHEIOP-
CKOroO BO3pacTa.

C Boctoka o6pa3zoBaHus JIOrAMHCKOro BYJIKa-
HHYECKOTO MOJIA aJUIOXTOHHO TMEPEKPbIBAIOTCA TEK-
TOHUYECKHMH IUIaCTMHAMHU MNale030HCKHX NOpOa
Tac-Xasxraxckoro 61oka. Ha 3anage JorauHckuit
rpabeH mo casuram, B36poco-ciBuram M cOpoco-
CHBUraM KOHTaKTHpyeT ¢ JlOrAMHCKOM TeKTOHHYe-
ckoit 30H0# Tac-XasxTaxckoro 6/10ka, Takxke cCJo-
JKEHHOM NMajie030HCKUMH OTI0XXEHHAMM.

B ueHrpanbHoO#M wacth JloraMHckoro rpabeHa
3aKapTHPOBAHA CEPHS TMOJIOPHX aCHMMETPHYHBIX
HAKJIOHHBIX PaMIOBBIX AHTHIUIMHATBHBIX CKIA/I0K C
KPYTHIMH CE€BEpO-3aMagHbIMH M TOJIOTHMH IOro-
BOCTOYHBIMH KpbUIbAMH. B sapax ckiagok obHa-
JKEeHbl CWIypHHCKHE U [EBOHCKHME KapOOHaTHBIE H
KapOOHaTHO-TEppHIeHHbIE MOPOIbI, a KPbUIbs CJIO-
XEeHbl  CPeJHe-TO3HEIOPCKUMH  BYJIKaHOreHHO-
ocaloyHbIMH OTNOXeHuAMHM (pHc.5.12, paspes).
AHTHKJIMHAJIM ~ OTPaHMYEHbl  OJXHOBO3PACTHBIMH
HaZlBUraMH M B36pOCaMM M HapylIEHbl MO3THHMHU
JEBBIMH CABHramMH M B36pOCO-1€BOCABHIaMH, Mpo-
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C/ICKMBAOIIMMUCA B CYOAONIOTHOM MW CeBepo-
3anafHOM HarpaB/ieHHH. [ 'OpH30HTaNIbHBIE aMIUTH-
TyAbl TIEPEMELIEHHH MO pa3fioMaM, pacCYMTaHHbIe
reoMeTpUYECKH, cocTasasatoT 3-5 kM. IIpencrasns-
eTcs, 4To GOpPMHPOBaHHE CKJIa{4aTO-HAABHIOBBIX W
CKJ1af4aTo-B36pocoBeix  cTpykTyp [orauHckoro
noJis BYJIKAHHTOB MPOHMCXOAMIO B KOHLIE BOJDKCKO-
ro BeKa Mo3JHeH Iopbl OO BHEIPEHHsS paHHEMeo-
BBIX TPAaHUTOB, T.K. MOCJEIHHE ''3aredaTslBAlOT"
naHHble nedopMalnd. bonee no3aHue aucnokalmy,
npenacTaBieHHble cOpocaMu U cOpOCO-CABHramu,
HMMEIOT, MO-BUAMMOMY, MO3AHEMEIOBOH-KaiiHO30M-
CKHMI BO3pacT.

Cepebpo-nonMMeTaInyeckoe MECTOPOXIACHHE
AraTkMHO NpHYpOYEHO K OJHOMMEHHOH aHTHKIIU-
HAJIH, UMEIOLEH KOHMYECKYIO F€OMETPHIO W BBIIO-
JaXHBaroLIecs MO MPOCTUPAHHIO Ha MPOTHKEHHH
10-12 xM. BepiunHHas och U OCh KOHYca CKJIaJIKH
MOrpy>alTCs B CEBEPO-3aMafHOM HANpaBlIEHUH
nox yrnamu 20-30°. B sgpe aHTUKIHHANM BBIXOAAT
Ha MOBepXHOCTh kapOoHaTHble W KapOOHaTHO-
TEppUreHHble CHIypuiickue ornoxenus. [Oro-
3amnajiHoe KpbUIO ATaTKUHCKOH aHTHKIMHAIN orpa-
HHYEHO HaIBUTrO-CABUIOM, a BOCTOYHOE 0bpa3oBa-
HO CPEIHEIOPCKHMH OTJIOXEHHSMH, 3a1eraroiumMu
noa yrnamu 10—40°, koTopsle 1o no3aHeMy cGpocy
KOHTaKTHPYIOT C MO3AHEIOPCKUMHU ByJIkaHWTaMu. B
CeBEpHOM 4YaCTM Y4YacTKa 3akapTHpOBaHa cepus
CYOBYJNIKaHMYECKHX Tel JalMTOBbIX MNOPGHPHTOB
TaloKe MO3AHEIOPCKOro Bo3pacTa.

B cBOa0OBO# YacTH aHTHKIHHAIM, B PaHOHE BbI-
XOJZla KaK CHIYPHHCKHX MPaMOpPH30BaHHBIX H3BECT-
HAKOB U NOJIOMHTOB, TaK H CpeaH CpPEeaHEIOPCKHX
OTJIOXKEHHH MNpOC/Ie)KeHa CHCTeMa TPEIUMH pacTs-
KEHHS, OPHEHTHPOBAaHHBIX CyOMeprneHANKYAAPHO
ocu criaakd (puc.5.13). Tpemmnsl 3anoaHEHb
PYOHBIM MaTEpHalIOM, ApPY3WTOBBIM W XpycTaje-
BHIHBIM KBapLEM M KJIBLMTOM H XOpOLIO Mpocie-
XMBAIOTCA Ha a3podoTrocHHMMKax. OpHEHTHUpPOBKA
TPEIIMH W XapaKTep HMX MHHEPATBHOrO BBIMOJIHE-
HHS MO3BOJAIOT YBEPEHHO CHMTaTh, YTO 3TH Tpe-
LMHBI PacTXeHHs 00pa3oBaIMCh OJHOBPEMEHHO C
dbopMHpOBaHHEM AHTHKIMHAIBHON Cki1agku. Tpe
LIMHBI PACTSDKEHHUS OPUEHTHPOBaHBI CyOneprieHaH-
KYJAPHO OCAM CKJIaZok M mo Ywuncony (1985),
Ramsay, Hubert (1987) u McClay (1987) apnarotcs
THUMHYHBIMY CHHKMHEMAaTHYEeCKUMH 00pa3oBaHHA-
mu (puc.5.14, A,B). C 3tuM THnOM TpemMH pacti-
JKEHHA CBA3aHa MepCTEeKTHBHas cepeOpo-nonuMe-
TaJUTHYECKask MHHepaiu3aLus. )

[lnowags MeCTOPOXKAEHHs COCTaBnseT 3 KM .
TIpOTSKEHHOCTh PYAHBIX TeN BapbUpyeT B [pele-
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Puc.5.13. Cxemaruueckas reojnorudeckas Kapra
y4acTka AraTkMHO (C MCMONB30BAaHHEM JaHHBIX
A.B. Muponenxko u ap., 1997 r.):

1 — yeTBEpPTHYHBIE OTIOXKEHHS; 2 — BEPXHEIOPCKUE
BY/IKAHOTEHHO-OCANOYHBIE OTJIONEHHS: PHOJHTEL,
JAUMTBI, MX Tydsl, 3 — cpemHe-IO3AHEIOPCKHE
MOpOABI: MECYAHHKH, aNCBPOJMTBI, M3BECTHAKH,
KOHTJIOMEpaTh!; 4 — cUllypuiickue MpaMOpH30BaH-
HBIE M3BECTHAKM U JONIOMHTEL, 5 — HaJBHTH; 6 —
c6poco-caBury; 7 — KBapu-CylabQHIHBIE PYAHBIE
KWl H UX HOMEpa; 8 — pacmoNoxeHHe ¥ HoMepa
1po6, aHaIu3bl MUHEPANOB KOTOPBIX NPHBEACHEI B
Ta61.5.3; 9 — nUHUK reosoryyeckoro paspesa

nax 200-500 M, a MomuocTs 0,3-6,7 M.
B 3p0o3HOHHOM cpe3e OpydeHEHHe Mpo-
cnexuBaerca Ha 250-300 m. Ha yyactke
MECTOPOX/ECHHs BbIABNEHO 20 MHHepa-
JIM30BaHHBIX TPELIMHHBIX 30H CEBepo-
BOCTOYHOrO M CyOZOJrOTHOrO IpPOCTH-
paHus mouHocTsio 0,3—6,7 M U mpocie-
xeHHoH aymunoit 20400 m. Yris! nage-
HHSl MUHepaJIM30BaHHbIX TpeiuH 60-80°
[0 BEPTHKAJIBbHOTrO, a3UMYTHI MAJCHHS
Kax 3arajiHble, TaK 1 BOCTOUYHEIE.
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Puc.5.14. CrpykrypHO-reoMerpu-
Heckas Mozenb  (OPMHUPOBAHMA
AraTKMHCKOTO PYAOTPOSABIEHHS.

A — CTPYKTYpHl pacTshKEHHMs, pas-
BHUTbIE B LUJIMHAPHYECKHX CKrIad-
kax. YacTh TpeWMH 3aNOJHEHA
kBapueBsiMH  kunamu  (McClay,
1987); B — TpemuEsl pacTsKEHH,
ODMEHTHPOBAHHBIE  MapanelsHo
TIaBHOMY CXKHMAIOHMIEMY HarpsiKe-
HHUIO M TION TpPAMBIM YoM K OCH
cknagyaroctv (Yuicos, 1985); B —
CTPYKTypHas Mozens (opmHpoBa-
HMsl pYIONpOSBeHus AratkuHo: 1,
2 ~— MO3JHEIOPCKHE BYIKAHOIEHHO-
0Ca/I0UHblE TOPOABI MYyKILyKaHCKOH
(6a3ansTBl M MX Tydsl) W HOTAHH-
CKOH (numapuThl, JauuThl H HX
Tydst) caur (I}, J;3); 3-4 - cpease-
MO3QHEIOPCKHE  1eCHaHO-KOHITIO0"
MepaToBble MOPOAbI BepxHEH H
HIKHeH Tomut 1KaGy b AMHIHHCKOR
cepun (I;', Ty%); 5 — cpenne-
HO3AHECHTYPHICKIE  MpaMopH30”
BaHHBIE H3BECTHAKH pﬂﬁuHuchoﬁ
cBUTH (S,,); 6 — HikaecknypHit-
cKHe TeppHreHHo-kapGOHATHBIC
cnasup cropoktaxckoii centsl (S1);
7— Tpewmubl pactsvkeHus. CTpek
YKa3pIBAIOT BO3MOXHOC HampasJ/ie-
HHe TPaHCOpTA FUAPOTEpMAnBHBIX
PacTBOpoOB



Pyausie cTonGbl popMupyIOTCs B KapOOHATHBIX
nopojax MpH COYETaHHH Pa3pbIBHBIX HapyLIEHHH ¢
sapamu aHTHKIHHaned. KapbonatHas BMewmaromas
cpena GnaronpusTHa IS THOPOTEPMOKapeTa, Gop-
MHPYIOILEro KOHTYpbl pyAHbIX cTon6oB. CpenHee
coziepxaHie cepebpa no 7 Haubonee nmepcreKTUB-
HbIM PYIHBIM TeJlaM MECTOPOXKAEHHS COCTaBISeT
1374,2 r/t, ycnoBHoro cepebpa — 2202,8 r/t. Ha
IJIOLIAAH MECTOPOXIEHHSA BBISBIEH PAA KOHTPAcT-
HBIX OpEOJIOB paccestHus cepeOpa, CBHHLIA, LIMHKA,
CBSI3aHHBIX C MHHEPAIH30BaHHBIMH 30HaMH Apob-
nenus. IToBbilICHHBIE COOEpP’KaHHS B Opeosiax ce-
pebpa (mo 240 r/t), cBuHua (mo 2%), uMHkKa (OO
3,0%) npHypoueHbl K KOHTaKTOBOH 30He COYJIEHe-
HHUS TEPPHUIreHHBIX CPEIHEIOPCKHMX U BYJIKaHOT€HHO-
OCaZl0YHBIX BEPXHEIOPCKHX OTII0XKEHHH.

BelwecTBeHHbIX COCTaB

PynHsle Tena npeacTaBieHbl 30HAMH TPOXHII-
KOBaHHA ¢ 6oratbiMH "cTepskHeBbIMH" xHaaMH. [To
COCTaBy OHH pa3JeidloTCA Ha KBaplLEBble W KBap-
LleBo-KapOOHAaTHbIE C TaJIeHUTOM, CQajepuToM H
nuputom (oo 10%) M kBapLeBO-Cynb(pOCONBHBIE.
ITo konuyecTBy cepebpocoep KaliX MHHEPATIOB U
BPEMEHOH MOCAEOBAaTENbHOCTH OTJIOXKEHHS BblIe-
astorest Pb-cynbdoconbHas (paHHAS) u Ag-Cynb-
doconsHas (no3aHAsL) ctaauu. PynHeie MuHepaisl B
nopsake yObIBaHMs WX 3HaYMMOCTH MOKa3aHbl B
Tabn. 5.2.

[Tupur obpasyer kak MUHUMYM JBE FeHEepaLyH.
[lepBass reHepalus MHHepana HWMeeT KyOudeckuii
raburyc ¥ obpa3yeT BKJIIOYEHHs B cdasnepure H
HeOoJbILMe arperaThl B MEJKO3EPHHUCTOM KBapLe.
OcHoBHas 4acTb MHPUTa KPHUCTATH3YETC BMECTE

Ta6nuuas.2

Cranun mHHepanoo6pa3’oBaHHs H MHHEPATLHbIN COCTAB
PYA MeCTOPOXKAEHHS! AraTKHHO

Craaus MuHepanoo6pasoBaHus
Pb-cynsdo- Ag-cynsdo-
collbHas COJIbHA

Munepan

[Mupur
ApceHonupur
Coanepur
Tanenur - —-ee-

Bynanxepur SRR
Hoppanur
OBuxuut .-
Muaprupur —
AHgopuT .- -
Pampgopur S

co cdaneputoM. [TUpUT BTOpO# reHepauuy oTnara-
€TCSl BMECTE C FJIEHHTOM H CYJIbGOCONSIMH CBHHLA
 cepebpa.

ApCEHOMUPHT NPEACTABIEH KaK TOHKOMIonb4a-
TOH pPa3HOBUAHOCTBIO, TaK M KPYMHBIMM KpHCTas-
Jamu ¢ XxopoweH orpaHkod. TOHKOHMronbuarsii
apCEeHONMUPHUT MEpBOM FeHepaLMH MPUCYTCTBYET BO
BCEX Pa3sHOBMAHOCTAX PYA, HauGonee XapaKTEpHBbI
ero BKJIIOYCHHs B rajeHHTe. KpynHble kpucTannbl
apCeHOMMpPUTa BTOPOH FeHepauvH KOPPOAMPYIOTCS
FJIEHUTOM H cynbdocosimMu cepelpa.

Coanepur Bcex reHepauri HMeeT KOPHYHEBYIO
okpacky. IlepBas reHepauus MHHepajia KPHCTALTH-
3yeTcs nocjie MUpUTa M apceHomupHra. Iloszanuit
canepuT MHPOKOro pacnpoCTpaHeHUs He Mony-
Y. B HekoTophIX 3epHaX MHHEpajla OTMeYaloTcs
MHorouucnenHsle (00 10% Bcero o6wema) BKIIIO-
4YeHHs apceHomupuTa, OynaHxkeputa U cyabdoco-
nei cepebpa.

[aneHUT MO CTeneHH pacnpoCTpaHeHUs B pyaax
ycTynaet OynaHXepuTy W HoplaHuTy. [lepsas re-
HepaLKisi MHMHEpala XapaKTepHU3YeTCs OTCYTCTBHEM
BKJIIOYEHHH W pacmpocTpaHeHa Maino. OcHoBHas
4acTh TaJeHMTa KPHCTAMIM3YETCA BO BTOPYIO CTa-
JUIO H COAEPXHUT MHOrOYHC/ICHHBIE BIUIKOUEHHS
cynbdoconeit cBHHLIA U cepebpa.

- Bynawxepur spasercs Haubosiee pacrpocTpa-
HEHHBIM pYAHBIM MHHepanioM. OH 06pa3oBrIBasICA B
TeYeHHe BCEro PyAHOro MPOLECCa H C1araeT MOHO-
MMHEpaIbHBIE arperaThl, CPOCTKH C HrOJbYaThIMH
cynbdoconsMH cepebpa M MpPHCYTCTBYEeT B BHAE
BKJTIOUEHHH B rajeHure, cdajepure, apceHONUPH-
Te. OTMe4aeTcss KOppo3us KBapua OynaH)KepHTOM.
Hronpuarele KpUCTaJUIBl U BOJIOKHHCTBIE arperartbl
BBIMOJTHAIOT MPOCTPAHCTBA MEXAY PHCOBHAHBIMH
3epHaMH U KpHCTa/U1aMH kBapLa. Pasmepsl arpera-
TOB Oy/naHxepuTa KoNeGIIOTCA OT NMEPBHIX MHIIH-
MmeTpoB 1o 1015 cMm.

Hopoanur sBnsercs MHUHEpasJioM BTOPOH CTa-
aun. Ero kpynHokpucTaniuyeckue arperaTel jgoka-
JHM3YIOTCS BIOJb KOHTaKTa FajleHWTa M MHUpPHUTa, B
MyCTOTaxX MeXIy KpHUCTaIaMH kBapua. MHoro-
YHCJIEHHbI BIUTIOYEHHS HOPAAHUTA B aJIEHUTE.

OBHXHHMT, aHIOPHT, PaMIOPUT U MHAPTHPHT
BMeCTe ¢ GynaH)XepHUTOM 00pasyloT CITyTaHHO-BO-
JIOKHHCTBbIE arperathbl, 4TO 3aTPYAHSAET HX AMArHO-
CTHKy. MuHepaisl onpeaeneHbl ¢ MOMOIIBIO MHUK-
PO30OHAOBBIX HUCCIENOBaHHUMH.

XuMHYeCKHH COCTaB PYIHBIX MHHEPAJIOB MpH-
BoauTcs B Taba. 5.3.
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XuMH4eCKHil COCTAB PYAHBIX MUHEDAIOB MECTOPOXIEHUSI ATATKHHO

Tabnuuas3

Neobp | Fe LCu LZn [ Bi | Pb | S LHg | Se ] As [ Ag | Sb | Te | Cymma
Mupwur
119 45,96 0,05 0,01 0,09 0,30 54,12 0,05 0,00 0,00 0,12 0,10 0,06 100,86
119 45,51 0,01 0,01 0,00 0,36 5235 0,00 0,00 0,00 0,18 0,08 0,03 98,53
13772 44,32 0,00 0,01 0,01 0,21 55,06 0,03 0,00 0,00 0,11 0,02 0,07 99,84
137/2 43,81 0,14 0,00 0,00 0,29 55,78 0,00 0,00 0,00 0,07 0,04 0,05 100,18
Coanepur
13772 1,71 1,62 60,95 0,05 0,27 33,71 0,13 0,00 0,00 0,00 0,04 0,05 98,53
lanenur
119 0,01 0,00 0,00 0,00 86,24 12,65 0,06 0,00 0,00 0,00 0,05 0,00 99,02
119 0,02 0,01 0,00 0,00 86,35 12,57 0,13 0,00 0,00 0,00 0,05 0,00 99,14
137/2 0,11 0,00 0,00 0,00 86,06 13,19 0,00 0,00 0,00 0,00 0,04 0,00 99,39
1372 0,02 0,00 0,00 0,00 85,84 13,47 0,00 0,00 0,00 0,00 0,03 0,00 99,36
13772 0,04 0,00 0,02 0,00 8534 13,59 0,00 0,00 0,00 0,00 0,00 0,00 98,98
1372 0,01 0,00 0,01 0,00 8565 13,79 0,00 0,00 0,00 0,00 0,14 0,00 99,61
Bynamxepur
119 0,00 0,00 0,01 0,00 54,90 18,75 0,00 0,00 0,00 0,09 25,75 0,02 99,51
119 0,02 0,00 0,00 0,00 54,15 18,57 0,06 0,00 0,00 0,02 26,02 0,02 98,85
119 0,02 0,01 0,00 0,00 5531 18,56 0,00 0,00 0,00 0,06 25,49 0,01 99,46
119 0,04 0,00 0,00 0,00 56,15 18,16 0,00 0,00 0,00 0,16 25,16 0,00 99,67
119 0,00 0,00 0,00 0,00 5582 18,77 0,00 0,00 0,00 0,07 25,23 0,01 99,90
119 0,00 0,00 0,00 0,00 55,81 18,39 0,00 0,06 0,00 0,19 24,30 0,02 98,71
119 0,01 0,00 0,00 0,00 5534 17,40 0,04 0,00 0,00 0,08 26,19 0,00 99,07
119 0,00 0,01 0,01 0,00 54,75 19,00 0,03 0,00 0,00 0,09 25,38 0,00 99,27
Hopnanur
119 0,02 0,00 0,00 0,10 70,64 18,32 0,00 0,00 9,38 0,00 0,60 0,00 99,07
119 0,01 0,02 0,00 0,00 70,75 17,81 0,11 0,00 10,27 0,00 0,58 0,00 99,55
119 0,00 0,00 0,01 0,09 71,57 17,03 0,06 0,00 10,62 0,00 0,27 0,00 99,65
119 0,02 0,01 0,01 0,00 70,39 17,94 0,00 0,00 10,83 0,00 0,37 0,00 99,56
119 0,02 0,00 0,00 0,07 71,14 17,56 0,00 0,00 10,13 0,00 0,35 0,00 99,27
119 0,03 0,00 0,00 0,00 71,04 16,34 0,05 0,00 10,91 0,00 0,30 0,00 98,67
119 0,00 0,00 0,00 0,01 70,42 18,16 0,13 0,00 9,85 0,00 0,30 0,00 98,87
119 0,01 0,00 0,00 0,00 70,42 17,32 0,04 0,00 10,01 0,00 0,32 0,00 98,12
OBHXUUT
119 0,02 0,03 0,03 0,00 43,86 18,74 0,00 0,00 0,00 6,72 29,75 0,00 99,14
119 0,01 0,01 0,01 0,00 44,87 1935 0,00 0,00 0,00 5,69 29,50 0,00 99,43
1372 0,08 0,04 0,00 0,00 47,95 1920 0,00 0,00 0,00 5,60 27,33 0,00 100,19
1372 0,04 0,12 0,02 0,00 46,97 19,24 0,00 0,00 2,27 4,92 26,13 0,00 99,71
137/2 0,01 0,12 0,01 0,00 45,52 20,05 0,00 0,00 2,46 491 25,81 0,00 98,89
Mmuapraput
119 0,00 0,00 0,01 0,00 0,14 21,02 0,00 0,00 0,00 36,96 40,64 0,05 98,81
119 0,00 0,01 0,00 0,00 0,46 21,03 0,23 0,00 0,00 37,57 40,07 0,04 99,41
AHIOPHT
119 0,07 0,04 0,00 0,00 2437 22,04 0,00 0,00 0,00 11,38 4134 0,00 99,24
119 0,01 0,02 0,01 0,00 2883 2296 0,00 9,00 0,00 9,66 37,58 0,01 99,08
Pampopur
119 0,01 0,02 0,00 0,00 32,68 19,60 0,00 0,00 0,00 9,83 37,75 0,00 99,90
119 0,01 0,01 0,02 0,00 3559 20,44 0,00 0,00 0,00 8,25 35,80 0,00 100,12

* Ananmsn Beinomsenst s A-TABM CO PAH Ha Mukpo3onae CAMEBAX Micro.
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3aknioueHue

®opMHupoBaHUe AraTKMHCKOH aHTHIJTMHAIH,
acCOLMUPYIOIIMX ¢ HEH pa3sioMOB M pacnojioXeH-
HbIX CyOMepneHauKyJSIpHO OCH CKIaJKH TpeLIMH
pacTsHKEHHs MPOHMCXOAUIO Cpa3y rocje Hakorue-
HHS BYJIKAHOF€HHO-0CaJO4YHbIX MOPOJ U BHEAPEHUA
Tes cyOBy/NKaHMYECKHX MOPGUPUTOB B Hauajie me-
Josoro nepuona. Cepebpo, cBHHEL, LIMHK U ApYrye
pyAHble KOMIOHEHTBI MOIJIM OBITH aKKyMYJIUpPOBa-
Hbl KaK B Majlco30MCKUX KapOOHAaTHBIX, TaK U B
MO3[HEME3030HCKHX  BYJIKAHOM€HHO-0CaIOYHbIX
nopoxax M Tenax cyOByiakaHuToB. B mocnenyro-
IEM, B pe3yibTaTe HAIO0XKEHHOH CKIaa4aTocTH,
OHM MEPEMEINATHCh MO 30HAM CPbIBOB M OTJara-
I¥Ch B TpellMHax pacThkeHus. CTpykTypHO-

TeKCTypHble OCOOEHHOCTH W B3aMMOOTHOIUEHHE
PYAHBIX MMHEPAJIOB MPEMNONaraT, YTO BbIAE/EH-
Hble 2 CTaguMd MHHEpaIM3alUuH OblTH GIM3KK Mo
BpemeHH. Heob6xomuMo OTMeTHTB, 4TO BYJKaHO-
FEHHO-0CaIOYHBIE MOPOAbl HMEIOT HW3HAYAIbHYIO
FeOXHMHMYECKYIO CIleLyann3auuio Ha AutAg umu
Ag+Pb+Zn (TpyHunuHa u ap., 1999).

Cepebpo-noJUMETAITHYECKOE MECTOPOXKAEHHE
AraTKMHO TATOTEET K 30HaM COYJIeHeHHs Kapbo-
HATHBIX MaJeO30HCKUX M MO3AHEME3030MCKUX BYII-
KaHOTF€HHO-OCaIOUHbIX MOPOX, a TaKXe K TelaM
CyOBY/IKAHHYECKHX MOPOA. DTO 3HAUMTENbHO pac-
IIHMPSAET NMEPCIIEKTHBBl CepeOPOHOCHOCTH paiioHa U
NO3BOJIIET OXHMIATh OTKPBITUS HOBBIX KPYIMHBIX
MECTOPOXKACHHUH cepebpa B CeBEPHOMN YacTH ropHOi
cucreMsl Yepckoro, B npeaenax Tac-Xasxraxckoro
1 CeneHHAXCKOro 6JI0KOB NMasie030MCKUX MOPOA.
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Hayunoe uzoanue

CrpykTypHble ycjioBAsi (opMHpPOBaHHSA

Oorareix Ag, Au, Sn, Sb u Pb-Zn
pPYA MecTropoxaeHuil SxyTun

Ymeepocoeno x neuamu yuenvim cosemom HIT'ABM CO PAH

HU3n. JInuensna Ne JIP 020909

®opmar 60x84 '/5. Bymara opcernas. [Teuats obcernas. Fapuurypa «Taiimey.
VYen.na. 20,46, Tupax 400. 3akas Ne 273.
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