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Pafora moceameHa MeTPONOrAM Me3030HCKMX MarmaTHieckux nopon
omHoro ua peruoHop CepepHoro Kapbkasa. B mpenenax Bhifensembix
CTPYKTYPHO~)OPMAIMOHHEIX 30H ONMCHBAIOTCH YCTAHOB/IGHHLIE ABTOPOM
KOHKpeTHbIe MarmMaTwmdeckHe ¢opMallHi, NMPHBOAMTCH HX Ieojoro-neTpo-
rpapuyeckas B MHHEpaJOro-IeOXHMMYecKas XapakTepHCTHKa, a Takke
Pe3y/ILTaTH onpenenelus aGcolmoTHOrO BoapacTa ropHeX mopoa. [lo-
KaseBaeTcs MecTo Kaxnol $opMalmH M ee pollk B obweld sBOMIOMMK
Me3030HCKOT'0 MarmMarusMa BO BCeX CTPYKTYPHO-hOPMAaLMOHHBIX 30HaX
Boneworo Kapkasa. Qenaercs BeBON O CBASH KOHKPETHBX MarMari-
YecKux ofpasopaHMi C MecTOPOMOEHUEMH psina IOe3HbIX HCKONaeMbIX,

OTBeTcTBeHHbIH pefakTop
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BBEJIEHUE :

Boapociiee 3a mociiega@e Iroas! KOMHYECTBO INaleOBYIKAHOJOIHYECKHX HCCllefoBaHmEM
B HaWlell cTpaHe HampapjieB0 Ha paspeleHnne (yHNAMEHTAILHOIO NS I'eOJIONMH BO=—
npoca O PASBHMTHHM I'eOCHHK/IHHAMeHX M MX npeo6pa3oBaHHM B YYACTKHM KODPH! yCTOHuH-
BeIx OfnacTelf BINIOTE OO IIarhopM, & TaxkKe He MeHee BaXHOIO BOmpoca o Mo-
BTOPHOM BOBJIeYcHHMM ILTATGOPMEHHOI'O y4acTKa KOPHl B I'eOCHHK/IMHAILHOE pA3BH—
THe. [Ina 5TOro HeofXOomEMO NEeTAmLHOS SHAHHE SPROMONMK BemiecTBa MONBMKHON
Q0HBI, T.e. THIIOB ACCONMANM! I'OPHEX NOPOM, OTBEYAIONMX ONpENelleHHLIM BTAIaM
CTPYKTYPHO~TEKTOHHIECKOI'O PA3BHTHY IOpHOCKIAgJaTol cHcTeMbl. Bomblloe 3Ha-
YeHHEe NAa/IeOBY/IKAHONOIMIECKHe PEKOHCTDPYKIMM MMEIOT ¥ O/ YCTAHOBJIEHHS OCO=
fennocreli GOPMHPOBAHMS M pa3MelleHEd MECTOPOXOEHHH pAna NONesHbX HCKO-
HaeMbiX.

B Teuenue HeCKomLKHMX JieT I'pymma corpymaukoe UI'EM AH CCCP Bo rnaee
c ui.~xopp. AH CCCP TI.[.AdaHackeBblM, B TOM 4HC/le H ABTOP OaHHOK paGoTEHI,
paGoraer Hapg mpobileMaMH NMPOMCXOXOEHHS M pasMelleHHs DA3HOBOSDPACTHHIX €CTe—
CTBEHHEIX ACCOLHAINM MAarMaTH4eCKHX HOpofl — KOHKPeTHBX GopMmalyii — B pasiiuy-
HBEIX CTPYKTYpHO-bOpManMoHHEIX 30Hax CepepHoro KaBkasa. PesymeTaThl aTHX pa—
GSor onmyGnuKoBaHn! B MHOTI'OMHC/EHHLIX CTATHEX M HECKONbKMX KPyIHBX MOHOI'Pa-
pusx (Bopecyk, 1963; Ilmowko, 1965; Apanackes u np., 1968; KoHnakos,
1974), :

Hacrosimasa pafora npepncraensier co6off MTOr HCCIenoBaHHM, TPOBONUBUIMXCS
aBTopoM Ha CepepioM Kapxase B 1970-1973 rr., o mocnegyomeil 1abopaTop—
Ho#t obpaGorku cobpamHoro marepuana, OHa MOCBSIMeHA H3YIEHMIO Me3030ACKOTO
MarMariaMa B npefefax [BYX CMeXHBX CTPYKTYpHO-hOpMaUMOHHBIX 30H lleHTpams-
Horo Kaekasza ~ Beuacemckol¥ m I'mapHoro xpebra B Mexnypeyke — Yerem - dmar—
non (TekToHEmieckoe paculnienense, no E.E.Munamosckomy u B.E.Xammy, 1963).
Brifop pa#ioHa mccllenopaHuii ompepnensjicsl, C OOHOM CTOPOHBI, OTCYTCTBHEM [JIf
Hero 0O CHX IOP AOCTATOYHO SICHOIO NpEACTAB/IEHHS O NOCIENoBaTENLHOCTH Mar-
MaTH4YecKo#l NesTeN-HOCTH, COCTaBe ee NMPOOYKTOR ¥ YCAOBHAX AKKYMYISIMM, & C
Opyro# — cHeLMpHYEeCKHM TeKTOHMYEeCKHM MNOoJIOXKEeHHeM Ha ydYacTKe IOI'PYXeHHd
KpHcTa/umueckoro cyberpara Bomsumoro Kapkasa non Me3oaodckHe ocafoYHbIE HMO—
ponsl.: B macrosme# paboTe MHPOKO HCHOML3YIOTCH paspaboramuble I.[l, Apanacke-
BeM (1950 - 1971 rr.) DpHHUMIE BbieleHHs KOHKPETHBIX MATMATHIECKHX Gop-
Maliii ¥ KOMILIeKCOB, x

OcHoBHOHM 3apatell HCClleNOPaHHd SBHIOCh BCECTOPOHHEE H3y4yeHHe Me3030HCKHuX
MarMaTHdeckux mopon B npepenax KaGapnmno-Bankapuu m CepepHoii OceTun (Medx—
nypeuse Yerem - duarnon), BbigencH@e KOHKPeTHHX MarMartmdeckux Gopmaimt
u cpaBHenue ocoGeHHOCTEH SBOMOLWMM MarmaTuama (ucxons M3 ClelMpHKM MHHE —
PaLHOTO, XHMHYECKONO H MeOXHMMHYecKor'o COocTaBa I'OpHBIX IIOPOM, MX BO3pacTra
H 3aKOHOMEPHOCTeH pasMelleHHsl MArMaTHIeCKMX Tel B OTHeNLHBX CTPYKTYpax) B
nByx, ofnagalomux pasnyYHol I'eOTEeKTOHHYECKOHl HCTOpHEH CTPYKTYpHO—(popMa—
IMOHHEIX 30HaxXx, Ha oCHOBaHEMH TONYYEeHHEIX NAHHBLIX TNPOBEAeH aHalM3 ocobeHHOCTel
pasMelleHnd Me3030HCKMX MarMaTHYecKHx ¢opMalmii BO BCeX CTPYKTypHO—popMa—
IMOHHEIX 30Hax Bomeworo Kapkasza B anenuiicKmit STam TekToreHesa ¥ yCTaHOBIIE-
Ha ob6llag KApPTHHA SBOJIOHHH Me3030HCKOro MarmaTH3ma B NPOCTPAHCTBE M BO
BpPEeMEeHH. 5

Hccnenopanue OXBaThHBaeT PeruoH mnomankio okosno 2000 xm . HawGonee uay-
yeia Cepepuas OceTwusi, 4TO CBY38HO C NPOCTPAHCTBEHHOM IPHYypPOYEHHOCTHIO 3AECh
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K Me3030ACKHM KHMCNBIM MarMaTHTaM CBHHIOBO-IHHKOBOIO opynenenws CanoHo-
PrargqoHCKoll TpyMIEl NOMHMEeTANIHHecKiX MecTropoxnexuil. Bonpocam Meso3olicko-
ro MarMaTuaMa ¥ CBR3bI0 ero C opydeHeHHeM, HaupmHas C KOHla IpOLUIOrO Beka,
saHumanuck Muorue reonoru (UWacrnusnes, 1858, Kynakoeckaa, 1909; Tem—
bummmit, 1916, 1917; Ilnamenesckunii, 1923; Bappausaan, 1925-1927, 1935;
E.A. Kyaneuos, 1930; Craxoeckuii, 1931; Axrupeir, 1941, 1958, 1968;;
C.C, Kysrenos, 1945, 1947; A Jle6enes, 1950; WU.I. Kysuenos, 1951;
Adanacren, 1956, 1958; Baxnakos, 1957-1959; E.B. Kpasuenxo, 1963,
1966; Casyenko, 1970, 1971; llerkos, 19724_g, 1974 u np.).

Onmako ocraBamyck HepeWweHHEMH Clenylomue BaXHble Bolpochl 1. Bynkano—
repiad Tomua xuchexx nopon Ceeeprolt Ocernm He 6nula paculieHeHa Ha Bcel
TEPPUTOPHHE ee pacnpocTpaHenud. 2, OTcCyTcTBOBaNM OOCTOBEPHEE NaHHBEIE 00 HH—
TPY3UBHBIX o6pas’oBaHdXx B MX cocTraBe, 3, BoapacTHrle cooTHouweHus a¢hdy3HBHBIX
M MHTPY3HBHEIX NOpOI OCTABAMMCH HeSICHEMH,

Yepercko-YeremckoMy pattony BedacrmcCKoH S0HB NOCBSIIEHO 3HAYHTEILHO
MeHbIlle HCCIIeNoBaHuH, 9T0 OOGBICHAETCH OTCYTCTBHEM 3[0eCh PASBENaHHBIX ITPOMEIL=
NeHHBIX MecTOpOXneHHH MONesHBX HCKONaeMbX. HauBomnemwuii WHTEpeC NpencTapBisioOT
patorsl I.B, A6uxa ( Abich, 1874), ¢.10. lleemicona-Jleccunra (1904; Loevin-
son-Lessing, 1905), B.B.[y6aackoro (1913), [.C. Bensmxmia (1915),
WU.T. Kysreuora (1926, 1940, 1946, 1951), I'M. Edtpemora (1937), A.Il.Jle-
Genesa (1950), I.0.Adanaceepa u ap. (1968, 1971), A.M, Bopcyka u
ALA, llpetkoBa (1973, 1975).

[ Mesosofickux Marmar#deckmx nopon mexpypeubs Hepek Bamkapckudt —
Yerem oOHO3HAYHO He GE:IJ'IH YCTAHOB/IeHBl reoJIoMiYecKoe NOoJIOXKeHHe W Bo3pacT, Heao-—
CTATOYHO OXapPaKTepH30BAH BEIIECTBEHHBIH H XMUMH4YeCKWii cocras,

[Ong peleHHs NOCTABJEHHBIX BOMNPOCOB MPOBENEHB! Clenylomyue HCCNEeNoBaHusd,

IleTa:tho ¥ BCECTOPOHHE H3Y4YeHa I'€OoJiorHs OTHAe/IbHBIX SNIeMEHTOR, claraipiHax
CTIOXHO TIOCTPOEHHYIO Toimuy KHMCHex obdysusos Cesepuoft Oceruy misi ycraHobiie—
HUA ee ONHOPOMHOCTH WM reTeporenHocrty. [lpenbiaynMMu aBToOpaMH OHa HHTepIpe—
THpOBalack KaK IeHeTHMecKH eluHoe ofpasoBaHue M HMeHOBanack “Tomuedt opu—
prros”, "amsGurojupos”, "keparopupoB” u “BynkaHoremmo# gopmaime#r”. ABTopoM
BEIJelIeHBl KOHKpPeTHBIe MarMaTHieckue (opMalui,

[eransuo HCClienoBaHbl NeTporpajyyeckue, NEeTPOXUMHYECKHe M T'eoXHMHIeCKHe
0cofeHHOCTH a(y3HBHEIX M HHTPYSHBHLIX KuCibx ofpasopanuit Cepepuoit Ocerum
C NpUBJICYEHHEM [EHHBIX DPafMOT@OXPOHONIOTHH M pacdiieHeHHeM, OTOOpPAaXeHHBIM Ha
reofioruueckoil kapre.

Ha ocHopanus uaydeHus paclpefelleHus CONepXaHWi CBMHIA H IMHKA B Me30-—
30MCKHX TOpPHBIX IOPOOAX pas3lMYHOIO COCTABA IpEe[UpHHATA INONLITKA OUSHHTL Be—
POATHOCTL I'eHEeTHYECKOH CBA3H NolMMeTalyimieckoro opyneHekms CanoHo-PuarmoH—
CKOif I'pDyIibl ME@CTOPOXAGHHMH C TeMH WIH MHEIMM IOpOAaMH.

[eramsHo H BCecTOPOHHE H3YyueHa I'eolIorHs, IeTporpagus, MeTPOXHMHS H I'eo—
XHMES Me3030MCKHX MarMaTHYecKux mopon Mexnypedss Hepek Bankapckmit —
YereMm, yCTaHOB/IEHL! KOHKPeTHBle MarMarTHieckue (opMallid H BbIIBIEHA BO3IMON-—
Hag CBESE C HMMM IOJeSHBX MCKOMaeMbIX,

I[poanamiaupoBaHsl OCOGEHHOCTH H 3aKOHOMEDHOCTH paclpefelieHus MarMaTHyeCKux
dopMarmil B Ipefenax CTPYKTYPHO~bOpManHouHOR aousl ['aBHOro xpe6Ta u Bewacem—
CKO#i 30HBI B cucTeMe passutua Bonbuioro Kaekasza m anemuiicKiil ®Tan TexToreneaa.

INpu cocraBneHun reojlorudecKodl Kaprei palfoHa paboT HCHO/30BAHBI U3[OaHHBIE
Marepransl reonioros Cepepo—Kapkaackoro reonmorygeckoro ynpaeieHus u Cebepo-
OceTuHCKOH KoMiuteKcHo# reonormdeckoin skcmeqmmr MI CCCP, a raxxe xapra
Mmarmarudeckux opmawmit Cebeproro Kapxasa, cocrapieHHas Hol PYKOBOOCTBOM
un. -xopp. AH CCCP I.[., Adbasackepa corpynuuxamu UTEM AH CCCP A, M.Bop-
cykom, JLA, Konpakoeemm, B,T.Kynpaeuessm, H.IL Jlynmanosoi#t, B.B.Ilnowko. [na
HeKOoTOPbIX, Haubollee MHTepecHBX B I'eOJOHYEecKOM OTHOWEHMM yYACTKOB A3TDPOM
BBOTOJIHEHBl MonpobHble T'eojorMYeckHe CxeMbl M paspesabl B pasnuiHoM Maclitabe.
ABTOp NPUSHATENEH 38 HAyuHble KOHCY/ILTALMH ¥ KOHCTPYKTHBHYIO NOMOIE TpPH Ha-
mucanuy pabors Wi, -kopp. AH CCCP [IL[. Adasackesy|. mpopeccopy B.IL Ilerpory,
HaygHBM corpynHukam WIEM AH CCCP A.M. Bopeyky, JI.A.Konnakosy u B.B.[lnoutxo.




Inasa [

OCHOBHBIE YEPTHI TEOJIOTMYECKOI'O CTPOEHUS
Y PA3BBUTHSA LEHTPAJILHON YACTH
CEBEPHOT'O KABKA3A B MEJKYPEUbE
YETEM—®HUATIOH

CoBpeMenHoe ropHoe coopy¥enne bonwuworo Kaekasa mpeacrasiseT co6o# CJIOXKHO
NOCTPOEHHEI# MeraHTHKIHHOPHI, pasGHTEI PerHOHANBHBIMH CyOMepHAHOHANLHEIMH H
cyGWIHPOTHLIMH pa3fioMaMH Ha pdan Kpynubix 6G7okoB, PaijioH uccnefdoBammii pacnosio—
KeH B HmeHTpaieHo# wacTh CepepHoro Kapkasa B mexnypeube Yerem - @uarmnon,
B 06/1aCTH TIOrPYXEHHS B BOCTOYHOM HanpabBjieHWH (moa mesosofickuii ocalOYHEBIR
YexoJ1) KpHCTaijimueckoro ¢yHgamentra Bonbworo KaBkaza, CIIOKEHHOro H3BepXeH.-
HBIMH H MeTaMOPPHYeCKHMH TIOPOAAMH pHpesd — Taneo3os.

Hayuenuem crpaTurpaguun u textonuku Lenrpansroro Kabxasa saHmMaiock
Goneloe yncio Hecnepopareneit, [To BopocaM TEKTOHHKH CleAyeT OTMeTHTb PaboThi
B.I. Penraprena (1932, 1937), JI.A, Bapnanasna (1933, 1935), I, Ax-
rupes {1941, 1958, 1960, 1963, 19685), WI.Kysnenora (1951),10.I.Jlec-
wopa (1961, 1967), E.E. Munanoeckoro, B,E, Xauna (1963) u np.

B naunojt pa6ore mpuuaTa cxema pacuieHenms Bonwworo Kabkasa no E.E.Mu-
nanosckomy ¥ B.E. Xanmny (1963), Oun BLIAeNSiOT YeThIPe CTPYKTYDHO-(POPMa—
IHOHHBIE 30HBI, TIOC/IENOBATE/IEHO CMeHsouHe Opyr apyra c cebepa Ha wor: Jlabu-
Ho-Mankuuckywo, wim Beuacemckywo, sony Ilepenosoro xpebra, aBmoro xpeGra
n lOxHOro cknona.

3oHEI pasnelIoTCS PpPerMOHANLHBIME —pasioMaMyu rIyGoKOrD — 3alloKeHHd, pac—
TOJIOKEHHEIMM  napauielsHo ocu  CeBepo~Kaekasckoro MerasTukmumHopud, Mc-
TOpHA Pa3BHTHA BHIIENEHHBIX CTPYKTYPHO-(OPMALMOHHBIX SOH B NpoLecce
®BOJROLIHM TMeOCHHK/IHMHANLHBIX ofnacTeit KaBkasa pasnnpuna, 4TO HAUJIO OTPaXeHHE
B cTpaTHrpaduy, TEeKTOHMKE H NPOSBIEeHHH PA3HOBO3PACTHOIO MarMaTH3Ma B HX
npenenax.

TEKTOHHYECKOE PACUYJIFHEHUE

BewacsiHckaa 30Ha

HccnenoBanng mpoBOOWINCEL B Mpedeflax ABYX CTPYKTYPHO—(PODMAaUHOHHEIX 30H: Be-
yaceiHCKO# n ['maBHoro xpebra (¢ur, 1).

BeuaceiHCcKkag CTPpYKTYpHO-(ODMALNMOHHAA 30HA 3aHHMAET CaMylo CeBepHYIO 4acTh
MeranTukiuHopus Bonbworo KaBkasa m mpoTaruBaeTcss B IHPOTHOM HATPABIEHHH
ot p,Benoit Ha samane no p.Tepex na BocToke, OHA MMeeT OTYETIMBO BHIDAMKEOH—
HYW OBYXBAPYCHYIO CTPYKTYpPY, GIHM3Kyo K nilaTPOpMeHHO#, COCTOSmyw H3 CKlal-
4aToro gyHgaMeHTa phel-naneo3ojickoro Bo3pacTa M MOHOKI/IHHAIBHO HA HEM 3a-
Jeranuero Me3o-KalHoO30WCKOro OcadoyHOro 4Yexia,

B mexnypeube Yerem — Yepexk Bankapckmit wxkHag nepujepus DedyachHHCKON 30~
HBI MaBecTHAa non HaapanieMm Cebepuoit mempeccun (M.I. Kysmemos, 1951). 310
BLITSIHyTasl B WHPOTHOM HANpaBleHWH ob6nacTb Mexay CramucTbiM B BoxoBbiM xpef-
TamMH wHpHHOH 5-6 KM, ClOXeHHad CpPeHePCKUMH NecYaHO~MIMHHCTEIMH TOpOda—
MH, TPAHCCPeCCHBHO 3alleralOuMMH Ha ApeBHeM cybcrparte, C 3aK/IOYeHHBIMH B
HHX MarMaTHYeCKMMH ofGpasaoBaHHaMH,

B 6acceiine p.Herem CeBephas fenpeccHAs HMeeT TeKTOHHYeCKHH KOHTAKT (cy6-
MEepHIHOHANLHENL PA3/IOM) C NPOTEepO3OUCKHMHE M Nalle030HCKEME 06pa3OBAHHSMY 30~
Hei [lepenosoro xpe6ta, B BocTOoYHOM HanpaBlleHHH WHPHHA OENPECCHH HETPepLIBHO
YMeHbllidaeTcsl BCTIeICTBHE YMEeHBUIeHHS MOUIHOCTEeH HMM¥HEe— H CPEe/HEepCKHX oca—
AOYHBIX TOPOA, M. K BOCTOKY OT p, Yepek Bankapckuii BepXHEOpPCKHE H3BECTHSKH
NoKaTcd HelOCPEACTBEHHO Ha KPHCTAllIMYeCKHe MOpoObl ¢gyHAameHnTa, B Gacceine
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p.Yepex Desenrmuiickuif, mo cebBepHoili OoXpaHHe OenpeccHH, HaGMOOAWTCH MHOIO=
yucnenuvie c6pPocH C aMIIMTyAol OT Heckonbkux Merpob o 100 M m Gonee. C
ora [enpeccHs Tak¥e orpaHuyeHa CHMCTEMO KyJMcoo6pasHO pPAaCHONIOKEeHHBIX pas—
pLIBOB, NPOCHEXHBAUWMXCH OT AONMHEI p.Yerem Ha BocTOK B Gacce#n p.Yepek
Bankapckuii., BocTounee aMmiuTyda ®THX pA3pbiBOB HeCKONLKO YMEHBUAETCH, W OHH
NpOTArHBAIOTCS N0 NpaBobGepexbs p,XasHucy (MeBwii mpHTOK p.¥Ypyx), rde yxomar
Mo BepxHEWPCKHUe OTI0XEeHUd, He NPOM3BOAA B HHUX CMEUeHHd,

CepepHaa NeNpecCHs XapakTepH3yeTCsi MHOTOYHCIIeHHBIMH OUSBIOHKTHMBHBIMH H
NIMKATUBHBIME HapyuwleHuaMu., CucTeMo$l TPONONLHLIX W TONSPeHHBIX Pa3pLIBOB OHA
pasbuTa Ha MHOKECTBO 6IIOKOB, AMNIMTY/la PA3pLIBOB OT HECKOIBKMX METPOB [0
MHOrHX CcOTeH MeTpob. B menom nenpeccus mpeactasngeT coboli rpaGeHooGpasHoe
NorpyxeHHe MexOy pacHoJiOXeHHO# K ceBepo-s3anany 3oHol [lepemoBoro xpebTa
H Haxonsuwe#ts k wry soHo#t ['maBHOro xpe6ra,

3oua [aasnoro xpebra

Pacnonoxennas oxHee BewachiHcKofi 30HBI CTPyKTypHO~$OpMAalHOHHAa 30Ha [nap—
Horo xpeGTa mpencrasnset coboit (MunaHoBckuit, Xauwy, 1963) menTpaneHyio YacThb
MerauTHkImEopHa Bonwworo Kaexasa, Ona ornenena or Bewacwemcxoil sonbl (B npe—
nellax m3ydaBluerocsd pafioHa) cucTemol CyGUIMPOTHEIX TIYOHHHBIX NOJCOMHBYWIHX
pasnomoB, a B Gacceithe p. Uepex Bankapckuii — KpynmHBEIM ¢ileKCypoo6pasHbM nepe—
THOOM, KOTODLIl, BEPOATHO, OTPaKaeT OTKPHITHIE MepHAHOHANIbHbIE Pa3llOMbi B (yH=
namenTe. 3oHa ['naBHOro xpefTa ClioXeHa HWHTEHCHBHO [MCJIOLHPOBAHHBIME Tajleo—
30HCKMMH M MeHee HapylleHHBIMH Me30-KalHOIOHCKHMH OCANOYHLEIMH H H3BepKeH—
HBIMH TOPOOAAMH, BYHY‘{H. pacCcedeHa paalioMaM¥ WHPOTHOI'O H ceBepo-3anagHoro
HampaBlieHHd, 9Ta 30Ha B npepenax Cepepuoit OceTHH pacnajaeTcs Ha pad CTPYK—
TYPHBIX TOA3OH, CPean XOTophix, cornacko ILI. Axrupeio (19687 ) wmoxuHO Bhine-
mure: Cebeprylo moasony, Bankapo-duarnonckyio m Apaiixox-Kasbekckyio ropcr—
AHTHKIUHBAJIBHEI® TIOA30HBLL, Me¥XAy KOTOPBIMH pACTOJIOWeHa rpabeH-cHHKIAHHAILHAS
UWiryny—-Xapecckaa nenpeccHs,

CepepHag moasoHa Brepbhie Bhinenesa JLLA. Bapnansumem (1933), Ona sanu-
MaeT camoe CeBepHOe NoJIoKeHHe B Npedefiax 30Hbl [naBHoro xpe6ra, NMPOTAri—
Bagch B IOr0-~BOCTOYHOM HanpaBlleHHH OT P.YpyX Ha zanmage oo p,duarfoH Ha BOC—
TOKe M CJ/IOXeHa OCcanoYHEIMH IOpooaMM Me30304, CMATHIMH B H3OK/IHHAILHBIE

dur. 1. CxeMa TeKTOHHYECKOT'O CTpoeHHS H pasaMemeHNs Me3030HCKHX Nopoa B
ueHrpansHoit YacTu Cesepnoro Kaekasa. CocraBmn A.A. LlBeTKOR C HCNONBL3OBAHH-
&M MaTepHajioB TeolOTHYECKHX CHEMOK

TexToHHYeCKHe Sl1eMEHTH CTPYKTypHO—-bopMauuoHHO# 30HB [NaBHoro xpetra:
A - Cerepnas nonaona; b - Bankamo-Pmarnonckas noa3oHa: - Bankxapo-[luropckas
POPCT-AHTHUKIHHANEHAS CTpyKTypa; CanoHo-YHanbckas aHTuKIuHanwb; ¢ - Taynopc-
Kafd aHTHKIHHANL, 3 - CapoHo-3ruackas aHTHKIHHaNL, 4 - ApxoHo-XO/JICTHHCKAS
AHTHKAMHANL, 7 - Puarnonckas aHTHEIpHAIL; B - mopaoHa llTyny-Xapeccko# pem—
peccmw; [ - Anafixox-KasSexckas mopacHa

1 - Tnaemefimme pasnomer: I - CapoHo-Yuanwckwuit, I - Bypou-/lapckmif,
Il - Ape#txox-Kaabexckmit, [V - Cepepo-llltynunckmuit, ¥ - Toropc-Maxdecckuit u
Opxoxckult, VI — Cepepuniit u [laromckuit, VIl - Xymmapa-CapannosHckmfi; 2 -rpa-—
HOQHOPHT~NOPbHPE! BepxHero mimoneHa (“HeomnTpyamm”); 3 — dopmanust cvbmenod-
HeIx ra66pomaor; 4 - dopManus TpaxuTOB; 5 — dopMaunua Gas’aibTOBLIX MOPPHPHTOB;
6 - grapueBble auopHTh Llefickoro MaccHBa; 7 - NecCYaHO-TVIHHHCTHIE ITOPOABI HHX=
melt m cpeamelt lopwr; 8§ — dopManus TpaHOAMOPAT-TIOPbHPOB; 9 — radGpo-AHaGasw!
*Kaafekckoro nuatasosore mosca”; 10 - anmpnesnro-paunuroBas dopmanns; [1 - xoHT-
noMepaThl ¥ KBapumrer GanaoHcko#t ceurh; [2 — rpassToHOBl “KOMIUIEKCA TDAHHTOB
I'naproro xpebra’; I3 — gpucTamIWdeckue ClaHnsi, rHeficel n ampuGonuTsr GypoHC-
Koit m Geaenruiickoli ceur; 14 - rpanmua CesepHoit nenpeccun p BeJachlHCKOH 30He
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cknanxku. Haubonee peranbuo nuronorus u crparturpadus ropusrx nopon CerpepHoit
nonaoHs! ocBemensl B paGore [.U, Ilanopa (1968),

CepepHo#t rpaHHlell TTOA3OHLI UBJGETCH CepHd Pa3JIOMOB, OIDAHHYHBAIOUHX C
ora ackapn Ckanucroro xpebra, Ownaa rpamnna - ¢ Bankapo-[luropckoi# ropcr-
aHTHKIAHANIBEHOH cTpyKTypoi, Iaynopcko#t, CanoHo-3ruAckoii, ApXOHO=XOICTHH=
CKoif B PHArnOHCKOH aHTHKIMHANAMH - mpoxoanT mo Opxoxckomy, Tortopc—-Max—
yecckoMmy, CeBepromy u [laromckomy BabBpocam,

Bankapo-®uarnonckag nmoasoHa npeAcTaBigeT cob0# KPYUHBIM rOpCT—aHTHKIIH—
HaBHBI BRICTYN CYOIIMPOTHOO TPOCTHPAHH, TOTpPYXKaowHicd B BOCTOYHOM Ha—
npaBnennn. C wora Bankapo-®uarnoHckas nogzona ornensercs oT llryny-Xapec—
cxo#t penpeccur Cepepo-llrynuackum, Canono-YHanwckum H B Gacceiine p,dunar-
nou l0xueiM BabGpocamu, a c cepepa ot CepepHo# moasonwr — Opxoxckum u To-
Topc~=MaxuyecckuMm paasiioMmaMu B sananHo#i wacTH, CeBepHbiM u [laromckum B3Gpo-—
caMH B BOCTO4YHO# uyacTH. Bankapo-®uarmonckas moaosoHa NpOCIieKHBAEGTCH OT Bep-
xoBbeB p,Yerem no p.PuarnoH M npeacTaBlieHa TPems KPYIHBIMHE CODCT=aHTHKITH-
HanbHBIME CTpPyKTypamu: Bankapo-[uropcko#t, CanoHo-¥uanuckoit u ®uarnoHckoi,
B npenenax aTHX cTpyxTyp ofGHawawTCs KPHCTAIUIMYECKHe NOPOAbLI NMPOTEPO30HCKO=
naneo3ofickoro dyHiaMeHTa, a TPOMEKYTKH MeXAy HUMH BLIOIHAIOT OCAN0YHEIe
oTNOXeHus me3030a (Bappauamu, 1933; Po6Guncon, 1946, 1948; loroes,1969).

Bankapo-[luropckas ropcT-aHTHK/IMHAIILHAS CTPYKTypa pacloliokeHa Ha 3ana—
ge = oT HctTouHukoB p,Yerem mo p,Afiramyramon (npaBbit npuTok p.Ypyx). Ona
CJIOXEeHa FPAHHTOMAaMM BEpXHEro naneosos, MeTaMOpiHyeCKHMH NOPOOAMH NPO—
Tepo30s — HH¥KHero Najeo3od M pasburTa cepHell CyGWHPOTHBIX M CyGMepHOAHO-
HallbHBIX pPas3/ioOMOB Ha pad KPYNMHBIX H Menkux 6nokoB, Haubonee oryernueo 6io—
koBoe cTpoenne Bankapo-[lHropcKofi cTpykTyphl HabmofaeTcs B TpedesiaXx ee BOC—
TOYHOI'O OKOH4aHH#, B Oacceiinax pexk Capoupnon, [ouucapnon, Aframyranod., 3oechk
Buiflensiorca PacHaneckas, Kasarxoxckas, Cmanuxoxckasi, [loNOroHHOOHCKAS aH-
THKNHHAM U [lyHTHHCKad CHHKIMHAIND,

Canono-YHanbckas aHTHKIMHANL PACTONOKEHAa B LeHTPalbHON YACTH MOA30HBI H
npoTAruBaeTcs B ofwekaBKaackoM HampaBlienuu ot p.[loHucapaoH Ha 3anage [0
BepxoBreB p.[lxumu (npaBoit npuTok p,ApaoH) Ha BocToke, flApO ee CNOWEHO rpa—
HUTOHNAMH BepPXHero Maneo30s, a KPbilbHd — OCANOYHO=-BYIIKAHOTEHHBIMH TOPOAaMH
HIXHelt M cpedHeil 0pbl. AHTHKIMHA/Ib OCJIOXHEeHa cepuell KPYNHBIX [HArOHAJLHBIX
TPONOJILHBIX H TONepeYHLIX PA3pPLIBOB, pa3[eldiouHMX ee Ha pag MacCHBOB (c 3a-
nana Ha BocTok: aynopckoe mommsithe, Canono-3rusackas B ApxoHo—XoJIcTHHCKas
aHTHRIIMHANH W OpyrHe, MeHee KpyNHble cknaaku). Mo nawuemm C,M, Primunckoro,
E.l', Pemunckoit u C.C. 3emGaTtoBa (1969), atv maccusbi XapakTepHayloTcs Clie-
OYIOHIHM CTpPOEHHeM,

l'aynopckoe nonuaTtue, gaBnasck 3anafHbIM OKOHuaEHeM CanoHO-YHAILOKOH aH—
THKJIHHAJH, TOrpyXaeTCsd B TOM ke HanpaBlleHuH. Ero xpeiibs orpannuensr Ce-
BepHbiM u HOxubemv Taynopckum B30pocami, BepTHKAa/lbHOE CMelleHHe 0 KOTOPEIM
Aocturaer 700 wm.

Canono-3runckas anTHKIMHANL 10 asumyTy 315-325° npocrnexusaercs ma
10 kM or KuoHnckoro mepesana Ao ycrtes p. Ban. CeBepHOe KpbIJIO aHTHKIMHAIM
ocyiokHeHo CeBepHEM B3GPOCOM, O KOTOPOMY €€ CBOLAOBAS YacTh B3bpoleHa Ha
600-800 ™, wxHOe - CanoHo-YHaANECKHEM B36pocoM H CanoHo—YHalbCKuM CcHpPO=-
com (rpy6o napamielbHBEIME PASPHLIBAME, HMEIOUHMH Cy6GWHPOTHO® TIPOCTHPaHUE),

B npenenax anTukNMHANM pacHpocTpaHeHB! TONepeyHble HAPYLICHHS ABYX rpynn: cy6-
MEDHIAHOHAIILHON M CeBepO-BOCTOYHOMH.

ApxoHo-X0JICTHHCKAs aHTHKIMHANE TPOCIEKUBACTCS IO asuMyTy 270—290°Ha
12 kM OT WKHOH YacTH rpeGHS TOpbI Annapaeipar Ha sanage 00 HusoBnbeB p, lku-
M Ha BocToke. C ceBepa ona orpanmyeHa Bepxuexonckum (Kcyprckmm) u [a-
roMckuM Babpocamu, a Ha wre — CanoHo-YHalbCKHM cbpocom, 2

®uarnoHckas aHTHK/HHAL — HauGOllee BOCTOYHAS CTPYKTYpa B mnpefeiiax Bain-
Kapo-®uarnonckoit nonaons., Ona mpencraenseT co6ol CYHAYYHYIO CKIaaKy, Npo-—
caexuBaouyiocs Ha 10 XM B WHPOTHOM HampaBleHuH, KpBulba ee CIOMeHbI Hi—
HEIOPCKHMH ByJIKAHOI@HHBIMH H OCAA0YHO-BYJ/IKAHOEHHBIMH TOPOAAMH H HMEKT pasd—
max n0 6 kM, lllapuup norpyxaercs x loro-pocToky, CeBepHOe KphbNIO DTOH CKIAf-
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xu non yraamu 25=-30 mnanaeT Ha ceBep-CeBepo-BOCTOK, K)¥HOe KpPLUIO CCIIO¥=—
HEeHO cepHefi KPYNHBIX COPOCOB CeBepO-3&NAafHONO NPOCTHPAHHS, NPHAAKWHX eMy
crynengarhii xapaktep., Omo orpanmueno lOxubiM pasnomom, Boonb xoToporo Ban-
xapo—®HarooHCKas TOO30HA CpaHMEMT C noasowo# lliryny-Xapeccko#t nenpecchi.

lMonsona llryny-Xapecckoit oenpeccud pacuoiioxeHa k iory ot Bankapo-®u-
argoHcko# noasonbl, OHa mpeAcTaBisgeT cofol BHITHHYTYIO B WHPOTHOM HANpAB—
NeHuH rpabeH—CHHKIMHAILHYIO BIAOMHY, BBIOJHEHHYIO OCAAOYHBIMH H MarMaTH-—
4YeCKMMHM TOpoAaMH Me303os, lllmpusa llTyny-Xapeccko#t mempeccun 3-5 KM, npo-
THXeHHOCTE = oT nepesana llrynyenek na sanane no p, PuarnoH u naiee Ha
BOCTOK., .

Anajixox-Kaabexckas noasona npeactaBngeT coboil, xax B Bankapo-®uarnon—
CcKasi, BRICOKO TOOHSITOe MOPHOE COOpYXeHMe, OrpaHH4YeHHOe Ha lore ApgallKOMCKHM
¥ KasbekCKWM paanoMamu, a Ha CeBepe — KyJHCOO6pasHO pacloNoKeHHbIMH Ap—
canaypckuMm, Kapayromckum, Xymmapa-Capnunonckum u Bypowr-Jlapckum c6poca-
mH., B @THx rpanunax wupusa ee 10-12 xMm, C cucremolf pasphiBOB, OrpaHH-
YHBAKOWHUX TOO30HY C CceBepa, CBA3aHbl MHOMOYHCJ/IeHHbIE HHTPY3HBHBIE Tela rab—
6po-nnabasoR, o6benuHABWIEXCH paHee nol HasBauueM " KaasGekcxoro nmabasoBoro
nosica” (Bappmamsmn, 1927, 1935; JleGener, 1950; Adanacwes u np., 1968,
1971), 3anamuas wactk Anafixox—Kas6Gekckoit nonsonwr (aamagHee p.ApAoH) cClo-—
%eHa B OCHOBHOM Nalle030fCKHMH MarMaTMYeCKHMH TopoaamH (" KOMIUIeKC rpaHh-
tounor I'nmaeroro xpe6ra”, mo I'.[., AdanacreBy, 1950, 1958) m meTamopgu—
YeCKHMH CTIAHIIAMH TIPOTEPO30si - HEXHEro najieosod. BocrouHas ee yacTh (Boc-
ToyHee p.ApHoH) B peayibTaTe MOrpyXeHHs KPHCTAJUIHYECKOro ¢yHAiamMeHTa MO ps-
Oy. nonepe4YHbIX Pa3JIOMOB CJ/IO¥eHa lNpeHMyuleCTBeHHO OCafOo4YHBIMH NMOopodaMH Me-—
30304, [lo nannbim IL[. Adanacwera u aOp. (1975), B mpenenax BOCTOYHON 4acTH
TIOO30HBI YCTAHABI/IHBAKTCH BBIXOOAL! AOMe3030HCKHX nopoa - -d)HJ’lJm"l‘DB H KBapIHTOB,
OTHOCHMBEIX paHee K Mesos3ow, C HEMH NPOCTPAHCTBEHHO ACCOUHHDPYIOT OCHOBHBIE
HHTPY3UBbI rabbpo-jeiikonuatasoBoit ¢opMalliH AOKOPCKOrO BO3pacTa.

B mexnoypeune Apnon - Ban maxonmrca Bonwwas Banckag QHTHKNMHANE - CKJAN-
Ka wHpHHO# 3 KM, HaK/IOHeHHas Ha ceBep mnoa yraamMu 75=80" Ha paccTogHMH
6 kM. flnpo ee clOXeHO KpPUCTAINMYECKMMH ClaHNamH, rHeficamMm B amprGOIHMTaMH
NPOTEpPO30sl — HUMHEro TNAalleo30s, & KPLIbA — OCANOYHBIMEH NMOPOOAMH BepXHero
kapboHa H OCAaf0YHO-BY/IKAHOMEHHBIMH mopofamH topel. Ha sanane Banckyio anTH-
KNMHA/lb CMeHfeT KDPYNHOe NoAHATHe, o6pa3oBaHHOe KaccapCKMMH rpanutamu. Ha
cepepe OHO rpanumyuT c Banckoit anthkimuanuio no Bypos-Jlapckomy cGpocy. Ha
IHOM KpBIJle TIONHSITHH, B BepXxoBwaX p.DBan, wHpoko pasBHTHI Oafikn Me3030HCKHX
H maneos3oiickux rabbpo-nuabasop (McTucnascknmit, 1970; McrTucnasckuit u ap.,
1971; Adanacwes u ap., 1975).

IOro-socTounee Bonwuwo#t Banckoit anTuknuuam, B BepxoBbaX pek Apxon, Ban,
Jlabarom, pacnonowena Banckaa cHHKIMHaNL. 2TO ONPOKMHYyTas Ha CeBep CKJanka
NPOTHAKEHHOCTHIO 7 KM, CJIOeHHad OCAa[OYHBEIMH OT/O¥eHuamHu opel, lllapuup mo-
rpy¥aercd K BOCTOKY.

BocTounee p.duarnon paxomurcs LlapuuTnoHckas CHHKIHHANE CeBepo—BOCTOY—
HOro NPOCTHPaHHSA, HA KPEUILAX M B siApe KOTOPOH 3alleraioT 10pCKHe ocalouHbie
TOpOLEL,

CTPATHTPA®HA W HCTOPHA PA3BUTHA

B mexnypeuwe Yerem - @uarnon E.E. Munawobcxum u B.E. Xauneim (1963) Bhi-
* NeldIOTCH NETh CTPYKTYpHbIX oraXeit., 1. Baiikano-kanenouckuit CTPYKTYPHBM 9Tax
(pasnooGpasubie MeTamopduueckHe TOpoab pHdeli-HMKHeNAaNleo30KCKOro BoapacrTa,
claralpuwpe fapa KPYNHBIX AHTHKIMHAleHl W ofHakaouMecs B ropcToo6pasHbIX NOO—
HATHAX . dyHOamenrta). 2, [loanHerepOHHCKH# CTPYKTYpHbl ®TaX (ocanouHbie mo-
pOOBl BepxHero kapboHa — HH¥Hell NMepMH M rpaHUTOMAOLI BEpXHEro naieo3os, Cla—
raomne Bankapo-®uarnonckyw u Anaiixox-Kas6exckyw mnonsonsr B 3oHe [naBHOro
xpe6ra). 3. Panneanenmiickuii cTpYKTypHbii dTax (ocanoyHbie M BYIIKAHOMEHHELIE
NMopoAsl HHXHe- H CpeAHelpCcKOoro BO3pacTa, claraiouue BQ‘I&CH’HCKY!O 30HY H
IPUCYTCTBYOUME BO BCex NMOA30HAX 30HBI I'naBHoro xpe6ra), 4., Cpenneannmuii—



cKkMB CTPYKTYPHEH ®TAaX (CpelHe-BepXHelOpcKHe, MeJOBhIe M NalleoreHOBhIe OCa-—
AOYHLE NOPOAR:, ClAralnuie MOHOKMWMHaNE Cramucroro xpefTa U mWpearopbs, rpa-
uurouner lefickoro maccuBa B 30He¢ [ZlaBHOro Xxpe6Ta, 6a3allbTOBLIC TNOPPHPHUTEI,
TpaxHTHl H cybmenognsie ra66pouner B Bewacemckoit some). 5. Iloamneansnuiickui
CTPYKTYPHBIA 8Taw, CBA34HHRH C (OpMHpPOBaHHEM COBPEMEHHOrO MOPHOrO COOpy—
wenns Bonpworo Kaexasa (Heoren-ueTBepTWYHbLe TMOPOAH, sanonumoumue Ka-
Sapauno-Bankapckyio ¥ OCeTHHCKYyO BNAOMHLl, BepXHeIJIHOLEHOBbIE HHTPY3HH rpa-—
poaHopuToB (“HeomnTpyamu”) aoum ['naemoro xpe6ra),

Beuacunckan 30HA

Ha Tteppuropun mayyabllefica uacTh Beuackmckolf sonw noponanr Gafikano—-kane—
[OHCKOIO H repUHHCKOro CTPYKTYPHBIX aTame#l He oBHaxawTCH, TaK KAK CKPBITHI
N0 MEe3030MCKHM OCafO4YHBIM YeXNOM,

Panseansnuiickufi CTPYKTYPHBIH ®Tax (neflac — aanen). OrTnoxeHus paHHealb-
NHACKOr0 CTPYKTYpPHOrO ®2Taxa HIPOTATHBAIOTCS TIOJIOCOff .I.I.IHpHHOﬁ 2~4 KM BOONE
woxHoro ckinona CkanmmcToro Xpebra ot p.Uerem Ha sanage go p.llceirancy na
BOCTOKE,

OcanouHbie TOPOABI 2TOro 3rtaka usysamach W.I. Kysseuoemm (1946, 1951),
H.B, BeaunocoBemm u ap. (1960), [O.U. Tauosemv (1962). [Nocnenuuit BeinenseT
OTIO¥eHHs OBYX CBHT: GeaeHruiickol (HEHXHMA - cpemumii neffac) B MKHTHATCKOl
(Toap - aanen). Tloponkr Geaenrmiickoit cBUTH B Gaccelfinax pexk Yerem, Hepex
Beaenrufickuit, Yepex Banxapckuli TpasCrpecCHBHO 3aleraioT Ha MeTaMoppugec—
KMX CllaHmax, rHeficax M aM¢puBO/MUTAX TPOTEPO30d — HHKHErO NANe0308 ¥ YaCTHY—
HO Ha BepxHefnaneo3oickux rpanuTonmax. CBuHTa cocTouT H3 Tpex Tonu (CHM3Y
BBEepX): KOHrilomMepaToB H THecdaHukoB - (20-60 M), aJ1eBpOJIMTON ¥ apruivHTOR
(20-50 ™), mecuanukoB B anesputoB (20-100 m). BospacT CBUTE yCTaHAB—
TMBaeTCsH Kak HHUXHe-cpeasenefiacoBLIl Ha OCHOBaHWM HAXOAOK B cpenmefl Tomue
aneBpOJIATOB # apruuuToB ammonutos Amaltheus margaritatus Montf., xapax-
TePHBIX [AJIA no3aHero mniumHcbaxa.

Ornomenuss myuruaTckoll CBHTH HeCOMJIACHO 3aneraoT Ha TOponax GeaeHrmHcKoil
ceuthi. B pomume p.Yepex Banxapckwii ¥ BocTounee ona oGpasoBana TEePPHTeHHOH
$mawounno#t Tosue#t MoumocThio 200-250 M. K samany ot p.Yepex Bankapckuit
CTPOEHHE ee clleflylollee: HUKHAA 4aCTb NPEACTaBleHa TONWEH# APPUINHTOB MOI-
Hoctelo 80-100 ™ ¢ daywoii: Dactylioceras commune Sow.; D. attenuatum Buckm,
xapakTeprodl nng HmKEero Toapa. Ona CBaSana TOCTENEHHLIM TIEPEXOOOM ¢ ToNmel
NeCYaHHKOB H apraiiuToB MowHocTeio 20-140 M c daymoii: Pseudogrammoceras
cf. fallaciosum Bayle; Dactylioceras sp.  xapaxrephoit ans Bepxmwero Toapa. Ilo-
ClIe[JHIOK) MOCTENeHHO CMeHdAeT BBepX Tolua apruHTOB MouHocThi 20-100 M
c dayuoit mMKHero u mepxuero aanena: Hammatoceras subinsigne Opp.; Leioceras
opalinum Rein.; L. comptum Rein.; Costileioceras sinon Bayle.; Ludwigia sp. Ta=
KHM 06pasoM, BO3PACT [KHCHATCKOH CBHTH MOXeT GbITh onpenesyieH KaK HHXHUJ
TOAp - BepXHuil aaleH,

Hecxona ua nuronorwnm u ocofeHHoCTell 3aneranus ocanoYHbBIX MOpoMd, claraw-
WHX paHHeallbNHHCKUH CTPYKTYDHLI 2Tak B npenenax Beuacwuickoi 30HBI, MOWHO
YCTAHOBHTL HCTODHIO 'e0/IONHYECKOro PAa3BHTHA 067acTH B 9T0 Bpems, B Hauaze
HU¥HEH 0pEl NPOMCXOAHT NMOCTeNeHHOe MOCpYXeHHe NpenalpNHiCKOro meHensieHa,
49TO AOKa3LBAETCH MPUCYTCTBHEM B CAMbIX HH3aX Ges’eHMHMICKON CBHTHI TONIH KOHM=
7IOMepaToB C rallbKol .ApeBHHX nopod. B naikuefimenm mopcko#t pewmm’ coXpams-
eTcs Ha Bcelt teppuropu BewacwmHckoii 30HEI

Cpenueanenuiicknit cTpyXTypHbdl otax (Gaioc — naneoren), OTnoxeHus cpen-
Hefi 1opel B npefeniax beuackmckoit zomBl npocnewusaoTes HenpepbIBHOH mHomocoi
BOONE OWKHOIO ckiona Ckamictoro xpefrta oT p.Yerem wa aanage no p.Tepex Ha
BocToke. Ha sanape, B npenenax Cepepuoit nempeccum, [ M. TTaHOBEIM OHE OBbE—
OUHAIOTCH TMOA HasBaHMeM ”[IKOPCKOH CBHTHI”,

Hoponsi aToft ceuthl B Gacceinax pex Yerem, Yepex Beasenrmickni u Yepek
Bankapckuit TpaHCrpecCHBHO HaneraoT HA BCe NOACTWIAKUME HX OPCKHE W 00—
opckie 06pasoBanis OT BepXOB aalleHa [0 NaleO30HCKHX KPHCTATHIeCKHX nopon
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M NpeAcTaBlleHEl TO/uUeH YepHBbIX APTHIUIMTOB C KPYNHBIMH KOHKpPeNHAMH CHOepHTa
M MH3aMH MeprellicToro alleBpoJMTa C MOUWHBIMH JIMHIOBHOHBIMHM NadKaMH apKo-—
30BLIX mecyaHuxoB, Cpean STHX NOPOA TPHCYTCTBYIOT OCHOBHBIe M WIeJIOYHBIe Mar—
MaTH4ecKHe OGpa3oBaHUS B MHTPYSMBHOH H apdysuBHO# ¢opme (GasanbTOBBIE WOP—
QHPHUTBEI ¥ HX Ty(Bl, TPaxuThl, cybwenoynsie ra66pouns). IMHHCTO-aneBpo/mTOBAN
TOMAa MKOPCKO# CBHTHI, BKMOYAOWAd MarMaTHYecKHe [IOpoALl, OXapakTepH3oBaHRa
daynuncTuueckH. 3neck Hafinens: u-onpenenens: Stephanoceras cf. humphriesianum
Sow.; Teloceras Blogdeni Sow.; Stephanoceras cf. zieteni Qu.; Holcophylloceras
zignodianum Orb,; Calliphylloceras sp. u nap., xapakrepubie wis Hukuero Galioca
(Besuocos, Kasakora, 1959), B mocTounoit wacTu uaydaemoro pafiona, B npe-
penax Cesepuoit OceTHH, ropHbie TIOPOOBI CPpeAHEAlLIHHCKOrNO CTPYKTYPHOrO BTama
npeAcTaBlieHEl oAHOoOOpa3Ho# Tosumel aneBpONMTOB € JMH3aMM M NlacTaMid Mep—
refMCTHIX aneBpo/mToB, B HeckoibkuXx mecrtax, nmo nawueiM [ U. [lanopa, ¢uxcu-
pyeTcs TPaHCrpeCCHBHOE, C pa3MBIBOM HajlleraHue OTI/IOMeHH# 6Galioca Ha pasHbie
FOPU3OHTEI AalleHCKHX OTIIO¥eHH#; BO MHOMHX MecTax rpaHHibl Gafioca C HHXew
neXauMMHE OTIIOKEHHAMH HMeIOT TEeKTOHMYECKH# XapaxTep. Bmawmaa mowHoCTE ocan—
¥oB 300-700 M. Baltocckuit BospacT NOKasbBaeTCHd MHOTOYHC/IEHHBIMH Haxonxa—
mu daynbi: Holcophylloceras zignodianum Orb.; Pseudophylloceras kudematchi
Hauer.; Partshiceras abichi Unlig u ap.

Bep:metopcxne OTHNOWEeHNA TOBCeMeCcTHO TipeACTablienbi H3BEeCTKOBBIMH nopoaamMu
(M3BecTHAKM, OOIOMHTHI, MeprenH), cllaraidMy MOHOKIMHaML CramucToro xpef—
Ta ¥ EMeloulEMH O6uyio mMowHocTe 1000-1400 M, Ha ocHoBaHMM HaxonoK dayHE!
BbINeJIeHbl KOJUIOBEHCKHil, OKCHOopACKH, KHMMEDUIUKCKUE M THTOHCKMH spychl, Me-
JIOBbI€ H NallieoreHOBLIE OCAOKH TakKke nperMyeC TBeHHO KHPGOHETHI:IE.

Hcropust paspuTHSI 06NlacTH B CDefHe— M DaHHealbNMiCKOe BpeMs BeCkMa CXO[—
Ha. Ha TeppuTopuH peruoHa cyuwecTBOBall MOPCKOH peXHM, XapaKTepH3OBaBLHHCS
o6pa3oBaHMeM [IHHMUCTBHIX OCAAKOB C KOHKpPeUMSMH M nHH3amu cugeputa. Creun-
duuecKas OCOBGEHHOCTHL CpaaHealbIHACKOrO 9TaNa B Npelenax sanafHofi yacTh De-
YaCBIHCKOH 30HBI — MPOSBIIEHHE MAarMaTHYecKoll NedTellbHOCTH: H3JMAHHE JIAB, Bbi-
opockr TY¢OB GasanbTOBLIX MOPGHPHTOB B TOABOAHBIX YCTIOBHSIX M BHe[pEHHE IH—
nabuccallbHbIX MHTDY3UBOB TPAXHTOB M cybuesouHEIX rabbponaos.

[Mospueansnuiickuit cTpyxTypHbi#i aTak (HeoreH — ronouen), OTioxenus: sToro
9Tawa NpeacTaBlieHbl alMoOBHaNLHO=AeMOBRANILHEIMEA OCalKaMHu.

3ona T'zasroro xpebra

Baitxano-kane A0OHCKH CTpyKTypHbit aTax (pudefi — nmwuuil naneosoit), ®yuna—
MEHTOM CKanuyaTbiX coopykenud Bonbworo Kapkasa cny®HT CJOXHO TOCTPOSHHAH
H ewe HeOOCTATOYHO H3YYeHHas To/nua [PeBHUX MeTaMoppHYeckHX Topod, Npop-
BaHHad pPAa3NUYHBLIMH TO cCOCTaBy H BoapacTy HHTpyausmi. [losromy no HacTosuero
BPEMEeHH MeXOy Da3JIMYHBLIMH HCClIe[OBATEeIdMH CYWeCTBYIOT DA3HOTIIACHS OTHO-
CHTeJIbHO KaK HaMMeHOBaHH# ApeBHeHIUHX CBHT, TaK M onpelelleHud MX obbema,
cTpaTHrpapuuecKOro NOJIOKeHHs, BO3pacTa M BaaHMooTHOWeHHH. OTnoxenus Gaii—
Kano-Kalle[IOHCKOro 3Ttana passutis B CeBepuoit Ocerun obbenwHswTess B GYPOHCKYIO
cButy (Mopryuos, 12657 5), a B KaGapnuno-Bankapun — B GeseHruiiCKyo CBUTY
(W.I'. Kyouenos, 1946), ﬁopom;i GYPONCKOH CBMTH TIpencTaBileHbl PAaHOOGpasHbi-
MH Napa- M OpTOrHeHcamu, aM¢pHCOMHTAMH B HWKHHX 4aCTAX CBHMTbI, B BepXHHX
HacTAX 4YepeayloTCs pasnuyHbie KDHCTalVIMYeCKHe clanlbl (KBapli-~noleBolinaToBbie,
KBapU-CIIOAsAHbIe, aHfanyauroBeie H Ap.). [lo namwems BiA. Auppeesa, B.C. I'po6-
mana u E.JL. Mockanepa, B cocraBe GeaeHrmiicKO# CBHTH HayuaBllerocsl paitoHa
MOKHO BBRIIENHTH ABE TOJIH: HHKHIOW — MOWHOCTHIO okolo 2000 M, clioxeHnyio
MCKIMOYHTEJILHO CIMOASHBIMH ClAHIAMH M FHefcaMi, H BepXHIOK ~ MOUWHOCTHIO [0
100 ™, cocToswylo H3 Tepec/laMBAUIMXCH KBapH—CMIONSHEIX CIAHIEB M AMQOUOOMH—
TOB. [loponbl 6ypOHCKOH CBUTEI OGHAWAIOTCS MO AOJHHAM PEK $uarnon, Apnooun u-
Ypyx, a GeseHrmiickoli cBuTHI -~ B BepxoBbaX pek Yerem, Yepex Besenrwuiickuit u
Yepex Bankapckuit. MowHOCTH CBHT NOCTHIalOT HECKONBKHX KunoMeTpos. BoapacTt
GYPOHCKON CBHTBHI yCTAHABIMBAeTCS HA OCHOBAHHH COTOCTABIGHHS €e C noponaMu
6e3eHrHACKON CBHTLI, KOTOpas gBIleTCS BEDXHUM Y/IEHOM paspesa MaKepCKoH ce-




pun, ueit poapacr, no aawueiM [LC. Kusesamprepa (1960), mpunar xak pudefi-
panHenalieozolickuii. HMcTopua paspuTusg obnacTu B Gailikano~KaneIOHCKHH 8Tan eue
HeloCTATOYHO paciuuppoBana. BepodTHee Bcero, 8TOT 2Tan XapakTepH3oBajcHd reo-—
CHHKJIHHAJILHBIM DPeXHMOM H HAKQIIeHHeM MOIIHBIX OCANOYHBEIX H BYJIKaHOI'€HHBbIX
Tomu. B KOHIe ero NpOMCXOAWIO BHeNpPeHHWe OCHOBHLIX M KHC/HIX HHTpysuit (Aua-—
6a3bl, IPAHMTOHILI), NpeBpalleHHEX B fpolecce AallbHEHero PasBHTHA B OPTO—
rHeficel ¥ oproampubonuTel, [locsie @Toro HacTynHno obuwee MOAHATHEe H TepepLB
B OCankoHaxomnennn (MunapoBckmi, Xawn, 1963).

INosaHerepUMHCKME CTDYKTYpHL oTax (Bepxumii KapGon — mepmb). Ornomenns

[aHHOrO PTama NPEeNCTABNEHH NopofamMH GanaQHCKOW M IH3elLIOHCKOH CBUT (Mop-
rynos, 19651, 2, 1966) u obGpaaywT nociefoBaTellbHBI TPaAHCrPeCCHBHBIR psfl
oT r‘uyﬁooﬁm)moqnmx mopor, Yeped TeCcHYaHO-[IMHHCTBHE OCaflkH [0 KapGoHaTHBIX
OTIIOXe HHH,

loponw 6annoHCKO# CBUTH oOOHakawTca no Aoympam pexk Ban, Apnow,
duarnon, maenpnou, enanpon, Kucrunka. Bannonckad ceuta (MmowHocTe 400-
1200 ™M) npepcTaBileHA pPA3NMYHBIMH KOHMJIOMepaTaMH B HHMHHX HacTaX H Nec—
YaHO=TJMHUCTBIMH OT/IOKEHUSMH ~ B BePXHHX. 3Dt obpasoBaHug 3alleraioT Ha TO-
poaax ﬁypom:xoﬁ ceuTel, Ha OcHoBaHNE comlOCTaBlieHHs pas3pe3oB GaanoOHCKoO# CBH-
TBH ¢ paspeaamu.cpefHe- H Bepxuenaneoaoﬁcxnx oTnowenuit paihonos CeaneTns,
XykuHCKOrO ropera M YpyuwTeHa Bo3pacT ee TPHHMMAaEeTCs BEePXHEKAMEeHHOYOllh—
uuiv (Benos, Comun, 1964; Benos, 1965). !

OTnoxeHHd TrU3ebAOHCKO# CBHTH paclpocTpaHeHel B GacceiffHax pek
Ban u lusensnon ¥ upedcTaBlieHbl CIHHHCTEIMH TOPOAAMH C TPOCTIOAMH Meprenei
H H3BECTHHKOB (B HH¥HH X '-!ﬂC’I‘Hx) H H3BeCTHAKaMH - B BepPXHHX. nOpO.Clbl rHaelib-
[OHCKO#i cBHTHI MouHOCcThio 250 M saneraior coriacHo, 6e3 KakMX-nubo crienoB
nepephiBa B OCaAKOHAKOIVIEHHH Ha Topolax GannoHckolt cBHTHL [paHuma Mewoy 9TH~
MH CBHTAMH TIDOBOAMTCS TO MOSBINEHHI0O M3BECTKOBHIX OT/OWeHu#l B paspeae, Bna-
rojaps Haxodkam OpraHH4YeCKHX OCTATKOB B OTJIOXEeHHAX ®TOW CBHUTHI B paﬁone aep'x-
Hero Tedenus p.Ban BoapacTt ee omnpendnaercs kak mmkHenmepmckuit, OrioxeHus
BepXHell NepMH, TpeAcTABIeHHbie MPAMODH3OBAHHEIMH H3BeCTHAKaMH, Takke (ayHHC-
THYECKH OXBPBKNPBSOBHHHBIMH. BCTpeyarwTCcd K BOCTOKY OT H3yuaBluerocd p&ﬂOHﬂ
B Baccefine p.Tuzenwoon (Moprynos, 1966),

[na mospgHerepHHHCKOTO BPeMeHH XapaKTepHO BHeApeHWe KPYIHBIX MHTPYS3Hil rpa-—
HHTOMAHOTO CcOCTapa. DTH NOPOALI AeTalbHO HayueHbl ¥ onucanwi I.[. Adanacwe-
BeiM (1950, 1958), ofbenuHHBIEM HX TOA HasBaHHeM ”KOMIIEKC rpaHHTOHOOB
FnaBroro xpeGra”, B 9TOT KOMNIEKC BKIOYEHB! WHTPYSUBEI [AHOPHUTOB, KBAPIEBEIX
AMOPHUTOB, IPAHOAHOPHTOB M MHKPOKIIMHOBLIX 'DAHHTOB, CPelH KOTOPLIX Pa3iH4a—
toTCH GMOTHTOBEIE, MYCKOBHTOBLIE M ABYCIMOAAHbIe pasHOCTH. ['pankTOoHAEl ['maBHOro
xpebra o6HaxalTCd B ropcT—-aHTHKIHHANBHBIX MonHSTHAX Dallkapo-®uarnoHckod u
Apaiixox-Kas6exckoit nonson B nonuHax pex Yepek Beseunrwiickuit, Yepex Bankap-
ckuit, ¥Ypyx, Ypnon, duarnon, Tepek. Ha ocHopauuu onpepnerneHuss aGCcolMOTHOMO
BOZpacTa KOMINIEKC TpafpHToMaAoB [VlaBHONO Xpe6Ta OTHOCHTCH K BepXHeMY malled—
sow (Aganacrer, 1958).

B reueHue repumnckoro @Tana passutif teppuTopus LlemrtpansHoro KaBkasa uc-
TIHITHIBAJIA TIOTIEPpeMEeHHO NOOHATHH H ONYCKaHHud. B KOHL e TIHJ'IEDéOﬂ TIPOHCXOAOHTIO 00~
wee NMOAHATHE M OCYlIeHHe TePPHTOPHH, CHOPMHpOBANHCh HebOlblHe GpaxubopMHbE
CKIIAKK 0r0—-3anafiHoro — CeBepo-BOCTOYHOTO mpocTupsHua. B tedenue Tpuaca 'rép—
" puropua LlenrpanpHoro KaBkasa 6billa NPHNOAHSTA HAQ ypoBHeM MOps H TOABepra-
ack OeHYOalHuH, B DeaylibTaTe 4Yero peljiked Obll HHBe/HMpoBaH. Mopckoi pexHM B
3TO BpeMsl cOXpaHdiicd TOJbKO B CBaHeTCKON reocHHKIMHANM, KoTopasi obpamiana
Haydaemyo ofiacTe € wora.

Panneanpuuiickuit cTpykTypHbil @Tak (nefiac - aanen). Ha teppuropur Cebep-—
nofi Ocernn, B npefenax 3oHwel ['NaBHOro xpeGra, xapakTep paspesa Me3030HCKHX
ornoxenuit B Cepephoit Bankapo-®uarponckoit u ltyny-Xapecckoi moasoHax oT—
miyaeTcd OT TakoBoro B Anafixox-~KasGekckoit, Ilo I.[, AdanaceeBy (1968) u
I:W. TlanoBy (1968), 2710 cB#saHO C TeM, 4TO HepBbie TPH TON30HBI TPEC TaB~
nsym co6oi Gollee ycTo#YMBEIE B T@KTOHHYECKOM OTHOIWEHHM Y4acTKHM KpaeBoj dac-
TH anbNHACKOH TeOCHHKNHHANH MM nawe cybnnatdopmy (Mcrucnaeckmi, 1970;
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Mcrucnaesckuit u ap., 1971), a nocliedHsis — COOTBETCTBOBaja ee TIyGOKO TpO-
rufaBlMMCH HaCcTaM. B CBA3H C pasiuyueM peXHMa OCANKOHAKOIIIEHMS B yKasaH-
HLIX TIO30HAX HHM¥e A/ HHX NPUBe[BHO pas3fellbHOe OMHMCaHHe CTpaTHrpadHu Me-—
3030HCKHX OCANOYHEIX TOPOA. .

Cenepnasi, Bankapo—®uarnonckasa u llltyny—Xapecckad TNOA3OHBL 3[eCh, MO AaH-
ubiM [.M, [lanoBa, ycTaHaBIHBAlOTCA OTJIOKEeHHE OCETHHCKOH, MH3ypckod M apAoH-
CKOH CBHT.

OceTuHCKa s CBHTa ClOXeHa KOHIJIOMepaTaMH, rpaBellHTamMi, NecYaHH—
KaMH, YUAHCTBIME ¥ pa¢UTH3MPOBAHHBIMH CllaHLUAMH, KBaAPUHUTAMH B HHMHHX 4ac-
TAX H BYJKAHOT'eHHEMH obBpasoBamuamu (Tydei, aBEl aHAE3HTOBOrO M OALHTOBOCO
cocraba, TYQOTeCUAHWKH, TYGOrDABeNHMTH, TY(GOKOHI'IOMEpATh) — B BeDXHHX dHac—
rax, [lopoasl OCeTHHCKO# CBHTHEI 3alleraloT C pasMbBOM Ha OT/IOXeHHdax bGaiixaio-
Kalle[JOHCKOrO M epUHECKOro 9Taeil. BBIXoAbl MOPHBIX TOPOA OCeTHHCKO#H CBHTHI
TPOCTIe KUBAIOTCH TIOYTH HETPEepPLIBHON MOJOCOH B MHPOTHOM HANPABJIEHHH OT Bep-—
XOBLEB D.¥Ypyx no p.®uarnoH, pacnonaradch BOONL CEBEPHOro H 10xHOro GopTOB
llTyny-Xapecckoit nenpeccur. Bynkanoreunsie noponwr, bkimouaembie [1.H. TNano-
BLIM B COCTAB OCETHHCKO# CBHTHI, ABISIOTCS TPEAMETCM HacTodwell paGoThl H de—
TANBLHO OXapaKTepH3O0BaHE! aallee. MOWHOCTE OCETHHCKOW CBUTHI BeChbMa HeNoc-—

" roguna (200-800 m).

Ha mpaBom 6epery p.®Puarnon, socTounee c.l'yTHaTHKay, ¥ 1O ee JieBOMY INpH-
Toky - p.lasuynon B 20-x ropax W.I. Kyssenobem u B.Il. Penwraprenom, a moap-
nee JILA., Bapnausuunem B rpaduTHsHpOBaHHEIX CllaHlax Ghina ofHapyxeHa dmnopa.
A.M, Kpurrodosnu (1926) onpemennn ee kax muxuenefiacoryio: Cladophlebis neb-
bensis Brongn. sp.; C. cf. haibusnensis L. H. sp.; C. cf. denticulata Brongn. sp.;
Taeniopteris tenuinervis Brauns; Ctenis cf. Xeuschneri Rac.; Pterophyllum lanceola-
tum L. H.; Ginkgo cf. sibirica Heer.; Phoenicopsis cf., angustifolia Heer?, neocalami-
tes hoerensis (Schimp) Halle.

BynkaHoreHupie NMOPOALl, 3alleraiumye cTpaTHrpadH4ecKd Bbille, GONBLWHHCTBO
HccsenopaTenell OTHOCAT K BepXaM HUKHEro — HU3aM cpednero nejiaca (Bapna-
mann, 1927, 1935; A.Jl. Jle6epes, 1950 u ap.).

Ornowenus MU3YPCKOH CBHUTH 3alleraiT Ha TOpofaX OCeTHHCKOH CBHTDI
¢ HeBGONBINM Pa3MBIBOM, CIe[El KOTOPOrO XOPOWO BHAHBI B LEHTpanbHbBIX H BOC—
TOYHBIX HACTAX paiioHa oT uctokop p.Camon no p,$uarnon (KoHriomepaTsl B OC-
HOBAHMHE MH3YDCKOH CBHTHI C rallbkoil BynkaHoremHeix mopon). Ha samapme, ot
p.¥pyx no uctoxoB p.CanoH, ciieanl nmepeprBa B OCAOKOHAKONJICHHM YCTAHOBHTBL
TpyAHee, H B GacceiiHe pek Alframyranon u Ypyx HaGmonaeTcs NOCTENeHHbH ne-
PEeXOd Mely OCeTHHCKON H MH3ypCKO# cBuTami. BHIXoOBl mopon MH3ypCKOl CBUTH!
IpoCiie KHBalOTCA npyms Honocamu, CepepHas, Haubollee HaydeHHas nojioca obHa-
WeHHt TIHeTCH BAOJIL I0WHOrO Kphila Bankapo-[luropckoro ropeT—aHTHKIHHODPUS
U fanee mo cepepHoMy Kpbuly CanoHo-YHanbCcKo# aHTHKIMHAIM OT JeBoGepeXbs
p.Ypyx (Ha sanane) no npaBoBepexbs p.®Puarpnon (Ha BocToke). lOwmas monoca
TmpociieXuBaeTCsl BAOJNL OXKHOrO Gopra llitymy-Xapecckoli nempeccuu u nanee He-
nocpefcTBeHHO K ceBepy oT Bypomn-Jlapckoro pasnoma ot ucrokoe p.Ypyx (sa sa-
nafe) mo p.l'usenbnoon (Ha BocToxe). [loBoibHO GoJbiOe TOJE pACHPOCTPAHEHHS
TIOpPO/I MH3YPCKO# CBHTHEI HMEeTcH Ha KphUIbAX PHAr[0HCKOH AHTHKIMHAIM MexIy
9TUMH ABYMS Tnoniocamu. OTNOXeHHS MH3YPCKOH CBHTHI NpPeACTABIEHH! CIIOSMH Cpe-
[HEe= ¥ MEeJ/IKO3ePHUCTEIX NMeCYAHHKOB C GONBLIIAM KOIHMYEeCTBOM TepeMBITOrO BYIKa—
HHYEeCKOI'0 MaTepuana, ajleBpPOIMTAME C HeGONBLIIMM! JIH3AMH H3BECTHHAKOB, alleB~
PUTHCTBIMH aprujummraMi. MowsocTs cBuUTEl 250-300 M. Ha ocHoBanuu Haxonox
B Gaccefinax pek Ypyx, Aliramyranon, Apnon, ®$uarnon dayHsl aMMOHHTOB BO3pacCT
CBHTHI onpenelien kxak minHcGaxckuit (Ilanos, 1968), YecTanoBnenr cnenyomue
Bunbi: Amaltheus margaritatus Montf.; Am. dipressus Simps, Am, cf. stokesi Sow; Am,
(Pseudoamaltheus) laevis Qu.(Beanocos u np., 1960; Jleonor, 1961).

I'opurie noponbr MU3YpCKOH CBHTEI BBepX MO pa3pe3y NOCTENeHHO CMeHSIoTCH
MOUWHBIME TECYaHO~/IMHHCTEIMH OTJIOXEHHAMH @PAOHCKON CBH ThHi. BhIXoOsl nmo-
PO/l APAOHCKOR CBHTEI O6pasyioT WHPOKYWw mojocy, NMPOTAruBamllyiocs MeXay obHa—
MeHHaMH OCAa/IKOB MH3YPCKO# CBHTHI M o6phiBamH CKanmMcToro Xpefra Ha CeBepe,

a Takke cparawoT rpabeH-cuHKnumHopuii llTyny-Xapecckoit nenpeccuu. OrnomeHus
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apaACHCKO# CBHTHI [AOBOJLHO O[AHOOOPA3HBLI 1O JIMTOJNOrHH M TpeacTAaBleHbl NauyKaMu
CIONCTEIX NeCYaHO=TIMHHCTRIX H MIIMHACTEIX. Mopod. Ha ocHoBanud Haxonox ¢ayHEr
ammonnros Dactylioceras simicelatum Simps.; Haspoceras cf. serpentinum Rein
u np. (Kasaxoea, 1958) HuXHsiga 4aCTh CBHTHI MouHocThio 950-1100 M oTHO-
CHTCH K TOApCKOMY fpycy, BepXHfs HacTh mouwmocTeio 300-400 M, B xoTOpOil
onpenenena payna: Hammatoceras ex gr. subinsigne Opp.; Leioceras sp, u np.-
K aaneHckomy gpycy (Po6uncon, 19248; Kasakoea, 1958),

Anaiixox-Kas6exckas noasona, B pasapese oTnowxenuil, saneraioumx Hemocpen- |
cTBeHHO K wry or DBypon-Jlapckoro paanoma B npenenax Apnaiixox-Kasbexcxoi
nonsonsl, coryacHo B.I1. Penraprenwy (1982, 1937) u I.W. INanosy (1968),
BRIAG/SIOTCH KHCTHUHCKAd M UMKIAYypCKas CBHTH, KOTOPbie CONOCTaAB—
NSI0TCS © 0XApaKTepU3OBAHHBIMH Bbillle CBHTAMH Tpex CeBepHbIX NMOA30H.

Bonpoc © Bo3pacTe ropHBIX TIOPON KMCTHHCKOHW H UMKIAYPCKO# CBHUT NO HAC—
Tosiwero BpemenH octaercss cnopuem. [LI, Adamacwes (1950, 1952, 1956,
1958, 1968, 1971), orMeuas onpeflelleHHble YepThl CXOACTBA B JIMTOJNIONHH OCa-
OOYHBIX TIOpoj Mexaypeubs Apnon - Tepek, B To ke BpeM# yKasbiBall Ha CYWeCT-—
BeHHbIE OTJHYMHS OCANKOB KHCTHHCKOW ¥ NMKNaypckKoli CBMT TO CTENSHH MeTamop-
dusMa M COCTapy 3aKMOYeHHbIX B HHX MarMaTHTOB OT DACIOJIOWEHHBIX CeBepHee
ocano4yHBIX H MarmaTHdecKHX nopon. B pa6ote I,[l. Ajamaceesa.u ap. (1975)
OTMeYaeTCcsl, 4TO CPead TOPOA LHKIAYPCKO# CBUTHEI BCTPEYaloTCd A0Mes030HCKHe
ofpazopanus THTIA (UINKTOB, KBapUWTOB W METAMOP(MIOBAHHLIX TECHAHUKOB, & TaK-
e [O0IPCKHe MAUMAaTHYeCKHe MOpOobl

OrnoxeHuss KMCTHHCKO#H CBHTE B Ipeneinax #u3ydyaemoll TEPPHTOpHM pac—
npocTpaHeHbl He3HAYMTeNnLHO, TOIMLKO B BepxopbaX pexk Ban u duarnod. B ocHoe-
HOM OHM Pa3BuTHl K Ty ¥ OTo-BOCTOKY OT M¥cchienyemoro paikiosa. [lopons! arvolt
CBHTHI IpefcTapB/leHbl KBaplUTamy, KOHIVIOMEpATAMH, COCTOSIIHMM M3 KBApUEeBbIX
rajnek H OKaTaHHbIX OO/OMKOB MeTaMOppHYeCKMX CllaHueB. BcTpedaloTcsd NPOCIIoH
KBapUeBblX NecYaHHKOB. B BepXHMX 4acTdX CBHUTHl HAXOOATCH TOPM30HT YEePHBIX yI-
MACTBIX CAAHUEB C NPOIIACTKAMM YIN W TOPHIOHT KBapUMTOBUOHBIX NEeCYaHUKOB C
JMH3aMH YIVIMCTBIX ClIaHueB M PefKuMH INIacTOOOpPASHLIMH 3alleXaMM CIH/IHTOBBIX H
nopdupHTORBIX nopon M Ty¢os. Monmocts cburhl 500-600 M. Ha ocHopaHMM penkux
naxonok B.H.Po6unconom payne! neneumnon:  Aequipecten cf. priscus Schl.; Car
dinia aff. copides Ryckh u no comocrasnenmo ¢ mopomamu oceTwHCKO# CBUTHL
B.Il. PeuraprenoMm u [1,H.[laHoBEIM KHCTHHCKasi CBMTa oTHeceHa K IUIMHCHaxCKOMY
apycy.

B.I1. Penrapres (1932, 1937), BuepBble BHIOENMBIIHH NAHHYI CBHTY, OTMEYa-
€T COOTBETCTBHE TOPH3QHTOB YIVIMCTBHIX M IpadMTU3MpPOBAHHBIX cllaHIeB B Gacceii-
He p.Tepek u aHalNOH4YHBLIX 1O cocTaBy mopon p.®HarnoH u yxaselBaer, 4TO 2TO -
TOT rpaduToBblii I'OPH3OHT, KOTOPEIH onuckiBancsa JI.A. BapnanaHuem Ons nocienHes.
OTHocuTellbHO ap}y3HEHBIX Iopon B cocTaBe KMcTHHckoM ceuthl B.Il. Penrapren or-
Meyaer, 4TO, IO-BHOMMOMY, STO aHANOr'H Keparopupoeo# ceuthl JI.A, Bapnandhua.

ITo muenmo [1.W.Tlanopa (1968), ropuwle moponkl KHCTHHCKOH CBHTHI CBS3aHEBI
NMOCTENEeHHLIMU TIepexonaMy ¢ MOponAMH OCEeTMHCKOH CBHTHI, IPHYEM pasiuyue Co-
CTABOB M 3aMelleHMe BYJIKAHOT'€HOB OCEeTHHCKOW CBHTHl TEepPpPHI'éHHBIMHM o6pasopa-—
HMAMH KHCTMHCKOH CBHTHI IO HaNpaplleHHId C ceBepa Ha I’ ¥ KWIo—BOCTOK CBS38HO
C pasHbIMU TEKTOHMYECKHUMMU YCIOBHAMH (GOPMHPOBAHHY OTJIOXKEHWH STHX CBHT.

O6pazoBanna UHKNayPCKO# CBHUTH UWHPOKO paclpocTpaHeHbl HA  Oro-BOC—
TOKe M3yJaeMoro paiioHa, B BepxoBbsiX pek Ban, ApxoH, ®uarnoH. Onu sanerawor
CcorflacHO Ha OT/IOMEHMAX KHCTHHCKOH CBHTHI, CBA3aHbl C HHMH IOCTEIIeHHBEIM Iepe-
XOOOM M NpencTaBlleHbl YepPHbIMH (H/UIMTOBHOHBIMH ClIaHUAMHM M TOHKHMH IIPOCIIOS—
MH TIeCY@HHKOB C TODH3OHTAMH OCHOBHBIX 9(dy3HBOB H IMpPOKIacToB. Oun-
AUTOBMIHBIE CIIAHIBEI M BYJIKAHOT'eHBl IIPOHM3AHBl MHOTOYHCIIEHHBIMH MHTPY=—
3WIMH OCHOBHBIX Topom, oOOpasylomMM¥ Tak HaswBaembulli Y KasGexckwmit
nuabaszopeii modc” (Bapnamann, 1935; ALl JleGeneB, 1950; Apdanachen
u op., 1968, 1971; Cyxauos, llserkor, 1975), nporarueanomuiics B Cy6WHPOT—
HOM HaNpaplleHu# BIONL Bomopasnena ['maeHoro Kapkaackoro xpefTa oT BepXOBLEB
p. Ypyx no GaccedHa p.Tepek ¥ namee. 3TO OYeHp clloXkHas, MHorojazopad acco—
uwanus nopon, sanerapmumx o6pMHO CPedH OCankop LMK/IaYypPCKOH CBHTH B BHOE
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naek, pexe WTOKOB H CHIUIOB, Hame Bcero aTo cpenHe- H MEJKO3EPHHCTHIC, Pexe
ajpaHHTOBBIe PAasHOCTH NUa6Ga30B, HHOINA BCTPEYAlOTCH OYeHE XOPOWO DPACKPHCTAN-
/IH30BaHHble, KPYIHOKPHCTa/mYeckne ra6bpounwl. [lo nocmepumm namueiM I'.[, Ada—
HackeBa u Op. (1975), cpenn ocHoerex mopon “KasGexckoro nuaGasoBoro mosi—
ca” mpucyrcreylor ofpasopaHusi OBYX ¢opMalniii: Mesoazolickoll ra66po-nnabazopoit
H nolopckoil ratbpo-nefikonuatasoBoi.

MoumocTe TOmMuUM GHUIMTOBHOHEIX ClaHIER IMKAaypckod ceuThl oxono 1000 M.
Ee moapacr ompenensiercss ofmmm crparrpadiiecKHM IONOXEHHEM M IO CONOCTaB-
NeHHIO ¢ TOMUAMM INIMHHCTBIX CllaHnep qoMepckoro apyca B Ceanetuu (Ilanos,
1968).

Hcropus passuTHa H3ydaeMoll TeppPUTOPHH HA NPOTSXKEHHH paHHealLNHACKOIo
grama mnpencTae/ifeTcd B ciaenyiomem BHOe. B Hauane srana neHeNeHH3WpOBaHHAaS
ofnacTe Mocile yCTOHYMBOIO DPASBHTHA B TPHACOBOEe BpeMd, Korna oHa Guila NMpUIon-
HATA ¥ NonBepralack pasMbIBY, HaYMHAeT HCHHITHBATE NOrpyXeHue, B aro Bpems
dbpMEpOBaNECH IMIABHBIE PA3JIOMBl CYGWHPOTHOrO IMPOCTHPAHHSA, pasnensouse GIoKHE
CEeBePHBIX H IOMHBIX IION30H B TEYEHHE HIKHeIOpCKoro BpemeHnn (Axrupeit, 19681).
Mope, mo-pHAMMOMY, HACTyNAllo C Iora, X CeBepHHle yacTH Teppuropun CepepHoif
Ocernn eme HekoTOpoe BpeMs OCTABANHMCH NPHIONHATHIME Haln ero ypoeHeMm, Ha
TeppuTopuu CepepHoit, Bankapo-dunarnonckoit u lllTyny-Xapecckoit monzon ycra-
HOBM/IHCEL YCliOBMH 3a60NI09eHHON pPABHHHEI, O Ye€M CBHAETE/LCTBYIOT HPOC/IOH Ka-
MEHHOI'O YIVIEl B NeCcYaHO-IVIMHMCTBIX OT/IOXEHHSX Gasal-HOI'0 IN'OPH30HTa B OCHO-
paHus oceTuHCKod ceuThl. C TeueHMeM BpeMeHH, B Hadalle paHHel 10pEl, Hapacramwu
TeKTOHHYEeCKMEe NBIKEHUs, CBA3aHHbIE C (OPMHPOBAHMEM K IOI'Y OT HHX I'eOCHHKIIH-
HamsHOTO nMporuGa (Bapnamsun, 1933, 1935; Axrupeit, 196871). B Bankapo-
duargouckoit, llityny-Xapecckoii u Anaiixox—-KaaGexckolt monaonax Hauanack Byil-
KaHuyeckas NedTelbHOCTh. B NepBhiX OBYX NPOHCXOOH/IM H3BEPXKEHHS CpenHeKHC—
Ioro Marepuania B cybGaspaibHBIX YCIOBHSX, B IOCHeOHel — OCHOBHOTO B IIOOBOI~
HEIX. Anaiixox-Kazsbekckasa monsoHa npormbanact HHTEHCHBHEe, 30eChL HAaKalIHBa—
mick Gojlee MolIHbIe M TNIYGOKOBOOHBIE OTIIOMEHHS .

3HauNTe/ILHble OBIDKEHHd, CBA34HHBIE C OCYUIEHHEM CEeBepHHIX YYacTKOB TeppH-
TOPHH M PasMbIBOM OOpasoBaBUIMXCH paHee OTJ/IOMEHMH, NMPOHCXOONNIM MeXOy PpaH-—
HHM H cpenHuM Jneiiacom. B sro Bpemsi, no nanaeiM C.M. Pemmckoro u C.M.Tu-
6unopa, hpopmuposanace Cepepo-OceTHHCKaa HHTPAT'@CAHTHKI/IHHANL, XapaKTepH3yio—
mascs HeYyCTONYMBLIM TIOABHXHEIM PeXHMOM OCANKOHAKOIIEHHS B OT/IMYHE OT IOMHOM,
Gonee ycroiumeo npormbapuefica obmactu. Haummaa c¢ moapHene#iacoBoro BpeMeHH,
BylIKaHuyecKasd OesiTelbHOCTE NMOBCEMEeCTHO NpeKpaTHIack, HACTYIIHI IePHON OOBOIb—
HO CIIOKOHHOT'O IporubaHus, C KOTOPbIM CBA3aHO (OPMHUPOBAHWE INIMHHCTHIX AlleBpo-
IMTOBBIX TomI Toapa - aaneHa, OcHoeHad ¢asa CKIAOg4aTOCTH, B peaylkLTare
XOTOpPOH BOSHMK/IM I'7IaBHBIE CTPYKTYDHbBIE 3/1eMeHTHl MaydaeMmolf obllacTH, OTHOCHT-
cf K KOHI paHHealbNHACKOI'C STala pasBUTHH, NPUOGIHSHTENIRHO K Hadaly cpenHel
10pel. BoapacT cknaoyarbix negpopMauuii ycTaHaABIHBAGTCH HA TOM OCHOBAHHH, WTO
nosgHeaaleHckue nuatasoBbie gafiky CeKyT cKlamdaThlie CTPYKTYpPhl H He IoOBep—
KeHbl nuHamMomeramopduamy (Axrupeit, 1968, ). :

CpenHeanummiickuil cTPYKTYpHBIH aTax (6afioc — maneores). l'opHele mopons
CcpenHeansLIMHCKOro BpeMeHH B MayYeHHOH yacTH 30HBI [naBHoro xpef6ra mpencraeiie—
Hbl TO/ILKO KBapI-amM¢uGOIOBHIMH [HOPHTAMH, ClATAIONMME SHAYHTELHYIO IO IIO-
many uurpysmo B Gacceiine p. Llei (Adanacres, 1958),

lNosnueanunuitckuii CTPYKTYPHEBIH aTax (HeoreH - rojouen). B omurouene mo-
BceMecTHo Ha CepepHoM Kapkase BHOBb ypenuWuMBanack WHTEHCHBHOCTbL TEKTOHM—
yeckux nOpwkeHnd, [locrenmenHo Hapacrada, OHH B HeOI'@He CTAHOBHICH THOHYHO
ropoobpasoparens-ubiME, Hauanock ¢opMEpoBaHMe H 3aNO/HEHHEe OCANKAMH MEXIOop—
HBIX BIAOHH M NepenoBbix mnporu6oB, B ceasu c MHTeHcH{uKalmedl ropoofpasobBaTellh—
HBIX OBMXKEHH B BepXHeM IUIHOLeHe NPOHCXONOWIO BHeOpeHHe He(Oo/BLUMX I'DAaHOOHO—
PHTOBBIX HHTDPY3HH, PacIoO/IOXeHHBIX B BooopasneibHol uactu [naeHoro xpefra B
paiione rop. TaiiMaeusuex, Tennu ¥ B BepxoBbax p.Cauryrunon (“HeomuTpyanu”,
no [1.C. Benauxuny).

CoppeMeHHEIE OT/IOXEHHS INpencTaBlieHbl a/lNoBHA/LHO-NeTIOBAAIEHBIME U (ITIO—
BHOIVIA HMANEHBIME OCA0KAMH PEYHBIX OOJIMH M T'OPHBIX CKJIIOHOB,
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CrnenyeT OTMETHTHL ONpeNe/ieHHBIE pasimiud B CTeleHu MeTaMmopdpHaMa, Xapakrepe
NpOSIBIIEHHA MarMarTHaMa H TeKTOHHYEeCKMX NBIXKeHMi B npepenax BeuackmHcko# ao-
Hbl 1 CepepHoit, Bankapo-®uargoncko#t, llltymy-Xapecckoit u Anaiixox-KasGekckoi
non3oH aoHel I'maBHOro xpe6ra. Ocanouydble nMopons!, NpencTaBleHHbIE IOBCEMe—
CTHO TNpPeMMYIIeCTBEHHO INIMHHUCTBHIMH, B MeHble#d cTelleHH MecYaHHuCThMH ofpazopa-—
HHUSIMH, Haubojiee CHIILHO MeTaMOp¢H3oBaHE! (Oo ¢mIMTOMNHBIX claHles) B Anaii-
xox-KasGekckoil nmonsoHe, a HauMeHee — B BeuacpHcKoll 30He, YBellHYeHHEe CTe=—
NeHH MeTaMoppusMa ocalodHBIX IIOPOA C CEeBepa Ha 10T, a TakXe H3MeHeHHe Co—
cTaBa MarmaTHdecKmx mopon (4YToO oxapakTepH3oBaHO Oallee), MO HAUleMy MHEHMO,
dpIgeTcda ClencTBHeM NpHOIHKeHHs K Haumbollee CHILHO IporubaBuiMMCH ydacTKaM
am,maiickoil reocunknuranu, CornacHo I'.[l. Adanacwepy u np. (1971), He uckimno-
YeHa BO3MOXHOCTbL NPHCYTCTBHSI B Anaiixox-KasGekckoit mog3oHe 6Gollee npeBHMX,
yeM IOpCKHe, Iopon naneoaofickoro srana passutHa CerepHoro Kapkasa,



laasa I1

IEOJIOTNA N TIETPOJIOTUA ME3030MCKUX
MATMATHYECHKHUX IIOPOJI 30HBI T'JIABHOT'O
XPEBTA (CEBEPHAf OCETHS)

Kak mokasanu Halld HCC/Ie[OBaHMS, Me3030iCKHe MarMarudeckWe IOpHBIe TIOpPOMEl,
pacnpocTpaHeHHble B Ipefenax H3ydaBlleicsl yacTH 3oHbl [naBHoro xpebra (Ce-
pepHast Ocerusi), NpencTapileHbl OBYMS dopMmamsdaMM, GIMSKMME 110 BO3PACTy H OT=
gacTH IO BELIeCTBEHHOMY cocTaBy., 3TO BlIepphle BhIOeNleHHble abBTopcMm (LlBerkos,
19723) aunesuTO-AAUNTOBag ¥ rpaHoAMOpHT-nOpdupoBas dopmaimy, Tepmun “ popma—
uns” npuMeHseTCs B COOTBeTCTBHE c onpelenerneM L[, Apanacresa (1850),

Panee ropubie moponbl aHnesuro-qauMToBOH M T'PAHOOHOPUT-NOGPHPOBOH (hopMa-
1M ONMCEIBAIM COBMECTHO Non Hazsanuem “annburodupos”, “keparobupon”, “nop-
¢upuron”, “BynkaHoreHmbix mopon” u np. (Bapoamsaun, 1926, 1927, 1935;

E.A. Kysneuos, 1930; C.C. Kyaueuos, 1947; A.Il Jle6enes, 1950 u np.), uto
OGYCIIOBIIEHO 3HAYMTENLHOH CTelleHbid MX HaMmeHeHusd. OnHako DpHMEHEHHe aTHX
TePMMHOB, Ha Haul B3IVIE[, HE COBCEM INPABHILHO, MOCKOIBKY, NOMHMO H3MeHeHHO—
CTH, XapakTepuayloTcH Takie KOHKPeTHhie TeKToHOo-MarmarmieckHe ycnopua ofpa—
30BaHMd OAHHBIX TIOPON — pAHHAS cTanus NeocHHKIMHanbHoro imkna, Kak 6yner
NMoKasaHo. H¥bKe, Haydapiiadcd obnacTe 3oHE! [MapHOro xpefra B Me3030e paspi-—
pallack B HHOM pexume, B pesynsrare rmarensHOI'0 H3y4YeHHs MHHepalbHOI'O M
XHMUYECKOI'O COCTABA W3BEDPKEHHBIX MOpOd, CYMMMUPOBAHHS THTEPATYDHEIX [AHHEBIX,
a TaKxe Y4YWThlBa#d cIeuUiHKy TEeKTOHHYEeCKod oOCTAHOBKH, Mbl COYIIH IIPABH/ILHBIM
“énaaaa‘rb ahdysusnble noponsl CepepHoit OceTud aHOE3UTaMH M HALMTaAMH ™.
i\‘ dopmanyst TPaHONUOPHT-TOPGUPCE BEINENeHa HA OCHOBAHMM OGOGmIEHNS HMel—
N muxcsd CBeﬂeHHﬁ O paclpocTpaHeHHH I‘pBHDQHOpHTOBE-IX MHTPY3UBHLIX Tell, HpOphIBaK)—
| mMX OcanodHBle OTIOKEHHS MH3YPCKOH CBMTH M IOpOOBl aHOe3HTO-NAalHTOBOH (op-
mawin (Adanacwes, Komnakos, 1971; liserkor, 19724).

Brinenenne u H3ydYeHHe NAHHBIX MATMATHUeCKHX dopMaimii B Ipefeliax CTpyK—
TypHO—-popMauoHHoit 30HB! [naBHOro xpebra mosBOiSeT B OalbHEeHleM CpPaBHHTh
0CcOBGEHHOCTH MMpoABIEHHS Me3030HCcKoro marmaruama (Io cocTaBy, aluaM, XH—
MH3MY ¥ BOSPACTY) B DaSIMYHBIX CTPYKTYPHO—(pOPMAaIMOHHBIX 30HAX H B Ipegesax
pPasiMHBIX YYACTKOB ONHOH 30HEL, 3TO OYEeHL BAXHO N/ NO3HAaHHMS 3aKOHOMEpHOC—
Tell pasBHTMS M SBOIMOLMM MarMaTH3Ma TaKo# CHOXHO IOCTPOeHHON cknamyaroil 06—
nactu, Kak Cepepublli Kankaa,

AHJIESUTO-MAITUTOBAA ®OPMALINA

Anpesuro~panuropas fopMamus IpencTapaseT coboit accolmmMalnn® NaBOBBIX, ITHPO-
KITACTHYEeCKHX M BY/IKaHOI'eHHO—-OCANOYHBIX o6pasoBaHuil, claraoliix TOMLy pasiind-—
Hoit MomnocTH., Ciona e oTHeCeHb Naliky 1 HeGOoNbllWMe MHTPYSMBHBIE Tejla aHano—
IUYHOT'O C JlaBaMyl COCTAaBa, KOTOphle MBI CYMTaeM NONBOOAIMNMHM KaHalaMH HamiHs-—
HUH M KOMarMaTHiIHBIMH MM, ;

I'opHele mopond! GOpMamui WHPOKO PAcCHpOCTpPAHEHB! Ha TeppuTopun CepepHOoil
Ocertun. Mx obHaxeHMH NPOTATHBAIOTCS OBYyMS IIOJIOCAMM B OIM3UIMPOTHOM HAalpaB—
lleHMM OT BepxXopweB p. Ypyx Ha samanme no mpasoGepexest p. PuAruoH Ha BOCTOKE,
Ha paccTodHum Gonee 60 xMm. [lonockl paznendglTcd TOAPCKO-AANIEHCKHMM ocanot—
HLIME Tloponamu, ciaraoummu llltyny-Xapecckywo nempeccumo (¢ur. 2).

Kpome anmesuToB M OAUMTOB, MpeNCTABIMIOMEX COGOH KpaiiHpe U/IeHBI i
CYTCTBYIOT MHOIOYHC/IEHHEIE TePeXOIHbIe PASHOCTH ~ AHAe3HTO=1all HTH
IIOPOALI MOXHO OTHECTH K TPAXMAHAESUTAM H TPAXUAALATAM H, BO3MONHC
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CepepHad mojioca BBIXONOB IIOPON AHOE3UTO~NANMTOBONH (OPMAaMMM MOYTH Helpe-—
peieHa. OHa TpaccHpyercs BOOJE 0ro-BOCTOYHOT'O OKoHuaHua Bankapo-[luropckoro
I'OpCT—aHTHK/IHHAILHOT'O TONHATHA ¥ CEeBEePHBIX KphllbeB CanoHo-YHambLCKo# u duar-
noHCKo¥ aHTukmuHanei, Ha ioxHoM kpeuie CanoHo=YHalnbCKON aHTHKIMHANH Marma—
THYeCKHe TOoponbl aHNEe3HTO-OAIMTOBOH ¢GOpPMALMH IOYTH NMOIHOCTHI0O YHHYTOMKEHBI
Sposuelf B pesynrTare npearoapckux GAOKOBRIX TEKTOHHYSCKHX NBIKEHH# H coxpa—
HHIIUCL IIoA GasalbHBIM T'OPHBOHTOM TOAPCKMX OTIIONEHHH TOMLKO B BHOe HeGOolb—
X OCTAHLUOB B 2aNanyHax OOKPCKOro peikeda Naleo30HCKOrO KPHCTAINIHYEeCKOI'o
bynnamernra (Axrupeii, 19681). IOxuas nonoca ob6Haenuil, NpencTaeleHHasa
OTOEeMLHBIMA H30JIMPOBAHHBIMH BBHIXONAMH, MPOTATMBAETCH BOOML IOXKHONH I'DAHMIE!
Wryny-Xapecckoii nellpeccuu. B KpalHHX BOCTOYHBIX M 3allafHbIX OKpaWHax paio—
Ha ofe TOMOCHl BBIXONOB Mopon dopMAalliH COeNHHAIOTCSH B OOHY M 3aTeM INocTe—
IeHHO BHIKIMHUBAaIOTCH.

Teonorusa MarMaTHYECKHX TeX

OcofennocTH CTPOEHAA aHNe3HTO-AanuTOBOl (opManyn Ha TEPPHATOPHE
Ceseproit Ocernn

Ha ocroBaHHH H3y4eHHA ocobeHHocTel CTPOeHHHS aHAeSHTO-RaumToBol QopMauuy B
npenenax Mayyapue#icd TEPPUTOPMM 30HE! [nasmoro xpe6ra (¢ur.3,4) MoxzO cme—
7maTe BBIBON, YTO B 3allagHbIX H BOCTOYHBIX pafioHax CepepHo#t OceTuM Xapakrep ee
paspesa CylllecTBeHHO paannieH, B zananHoMm paiioHe (oT BepxosweB p.Ypyx Ha
samane no uctoxos p.Canon Ha BocToKe) ¢opmanus ofpasopaHa IpPeHMYMECTBEHHO
NMPOKIACTHYECKHMH M BYJ/IKAHOT'@HHO—OCANOYHBIMH TOPONaMH, KOTopble ABMAITCH
Mapkepamu, u obnanaer ordeTiiMBoi crparujukauxeii. B pocrounoM paiione (oT
ucrokoB p, Canon Ha zamage no mpaBofepexes p.duHarnoH HA BOCTOKe) CymecT—
BEeHHO npeobisanaer apoBblii Marepuan, Cpenu H3IMBUIMXCH MOPOd 3AECE BCTpeYa—
IOTCd CpenHHMe M KHCIBble PasHoCTH (aHOesHuTh, NAIMTEH, aHOe3UTO-[OallMTbhl M MX
CTPYKTYpHBle pasHOBMOHOCTH). Ma-3a orcyrcrTBusi YeTKHX, BBIIEDHAHHBIX MapKH-
Pylommx TOPH3OHTOB KOppe/slis paspe3oB BeckMa 3aTpynHHTensHa. Beuny atmx
CYWEeCTBEeHHbIX PpasiMiHii HIDKe NpHBENeHO pasnensHoe onucaHue ocobeHHocTel
CTPOEHHS aHOes3UTO-NauMTOBOH (opMAalmy 3amaqHoro H BOCTOYHOI'C PadoHOB.

3ananHbli paﬁonl (pepxoeea p. ¥Ypyx — ucroku p.Canon). OcHoBHEIE oBHAXEHHS
TOPHBIX ITOPON AHNEe3HTo-[NAlMTOBOH dopMalMu B 3anamHOM paiioHe PacHooXeHbl MO
nepoMy CKIOHY NONMHHEI p, YpyX (Ha samane or ropei MauyTa, Ha PacCTOSHMM OKO—
70 4 xM), Ha o6oux Heperax pex Tamanor u Bapt yitnoH, Ha BOCTOYHOM CKJIOHE I'ODE!
Kazarxox, B 6oprax nommusl p. CapnunoH # B cpedHeM TeYeHHH p. AfiramMyranoH.

Camblit sananHblii 3 HSyYeHHBIX paspesos, Ha JleBoMm bGepery p.TananoH, mo-
cTpoeH chnenyoumM obpasoM (cHuay eBepx):

Mommocre, M

1. Kpucramm4eckHe cilaHillbl IIPOTEPO30H — HHXHEr'o Naleo30s, Cilio—

OucThe, X/IOPUTM3HPOBAHHEIE, C BK/IIOYEHHAMH KBapLEBBIX raek.

AsumyT napenna 260°, yron mamenma 50%. . . . v e v 4w ... 100
2. TpapenuTsl YepHble, CMOOMCTHIE, C KBaplUeBOl ramebkod paame-

pom no 2 cM (GasamsHbli TOPH3OHT B OCHOBAHMH AHNE3HTO—-[a—

IRTOBOH SOPMBIIA) & ass Aueie o @ 50 & F % 0 WIETE TR 5 0E 4
3. HepenoebaHue BYIKAHOMMKTOBBIX II€CHAHHKOB, TEMHBIX I'DABE/IMTOB

M 4YepHbIX INIMHHCTEIX, C/la6o C/IOOMCTHIX ciaHuesB. MouHocCTb

npociioes 0,2-0,3 M. AsumyT nanexus 3300, yron nageHus 30° 2,5
4. Tydsl muTOKpHCTANIOK/IACTHIECKME C OGIOMKAMM KPHCTAalIHiec—

KMX CjlaHIeB, KBaplUMTOB, kBapia M appysuso. Cnabo Gpexiu—

popaHHbie ., B BepxHe# dYacTu — TYPOOPEKHUHH . « « « o + o o « « 19,5
5. AHnesuroBble Jl1aBH Be/ICHOBATO-CEepble, OpeKYHpOBaHHBIE ., . . . 8
6. TydonecyaHUKH MeKo— CPenHe3epHHCTHIe, OOBOJILHO phIXIbLIE . . . 2.5
7. AummornionobHpie TYhOCHaHLEl 3efeHble, NojlocdaThble, CIHBHBIE, , . 3

1
CepepHad ¥ 10XHAad TNOJNOCH OOHaXeHHH aHge3HTo-NAalMTOBOH (hopMalMH ONH=—
CHIBAIOTCH COBMECTHO.



8. YepenoBaHHE TOHKONTMTHATEIX, TVIMHHCTBHX, TEMHO-Cepbix m  MOUHOCTb, M
EePHEIX ClIaHIeB C TEMHLIMH MeNKOSe[HHCTEIMMN necyaHHKaMH,
AsUMYT NaneHus 330 ' yronl naneHust <7y 3 §78 e AL s 3
Ofmass MOmWHOCTEL paspesa 36 M
HaunGonee TunuuHBII paspes aHnesHTo—~OALUTOBOH (oOpMALMHM 3alanHoro paioHa
MOXHO HaBmonaTe HA BOCTOYHOM ckioHe ropel Kasarxox (jur. 5). Topmbie nopo~
OBl 3aneralT 30eCh MOHOKIMHAMLHO, Iamad K CeBepo=3anany non yriama 30-40 .
[lo cpaBHeHHMIO Cc OPYTrHMH OGHAXXEHMSIMM OHM MEHBIIe HAPYWeHBbl pPasphiBaMH, YTO
cosnaer GnarompusTHble ycnoebus Afs uayuyeHms, Ha GasamsHOM TIoOpusoHTe, npen—
CTaBlleHHOM CepbiMH I'PpaBeJIMiTAMH M TeMHBbIMH KOHINIOMeparamMu C KB&pﬂeBOﬁ rallb=—
Koit MomnocTeio 10-15 M, saneraior criemywoiume moponn! (CHH3Y BBepx):
MolumocTk, M
1. IlepecnauBanme cepbix, KBApLEBbIX, CPeqHE3E€PHHCTHIX IeCYaHH—
KOB C IpPUMeCbl0 BYJIKAHHYEeCKOI'0 MaTepHaia (CHOH MOUHOCThLIO
0,10 - 0,20 M) ¢ cepoBaro-3elleHbMH, CpPelHe—MelKO3ePHIC—
TEMH Tyhonecuanukamu (cmom mommocteio 0,15-0,20 M),
MecTaMi B NOCNEeOHMX BCTPEYAlOTCH DabKH AHOE3UTOB paaMe-—

PORE LB OB o6 T e o e B § R e e ) S & e 1
2. AHOE3UTOBLIE JIABOBLIE GPEKIMM .« « o o » « o o o o o » s ¢ o » o 1,5
3. AHNesMTEl cepoBaTO-3elleHble, HECKObKO GpeKdHpoBaHHbBIE . . . 10
4, Tyds!l cpenie-MelKoo6IoMoYHbIe, /TMTOKPUCTA/NIOK/IACTHYECKHe,

MACCHBHEIE, CEPOBATO=3€IICHBIE . + 4 o o o = + o o + = o s = = o &« 30
5. Tydo6pekunu KpyImHoOOGIOMOYHEIE, TEMHO=CEPBEIE . +« o o + + o « o 3
6. AneppuTroBble TY(GPHTHI cepoBaTo-3elieHEle, TOHKOCIOMCTHE . . , 3
7. Tyborpape/mThl CpenHe3epHMCTHE, MACCHBHLIe, Cephle, C ralbKo#

SHRBSATOR A EREPIA o & s & o o 0w o e & 8 & & 8 @ @ w e ey e e 5
8, Tydbl, AHAIOTHYHBIE CIIOI0 4 o 4 v o o o s o « o s s o = ¢ s « a o 2

9. TydorpapenuTsl ¥ Ty¢hoNECHaHHKH C OKaTaHHEIMHM OOGIOMKaMu

QHOCSHTOD B KBAPIA o o« 6 o 6.0 s 8 ¢ # 6 o 8 s 5 s 0 s s 85 4 sa 5
1O, Tohbol, AHEAOITMHANG GHOI0. & . . o wic s eaiw o s 0 5 e d e e 2
11. Anespurobbie TYQGMTEH, AHAOTHYHEIE CIIOK0 6 . o o + & o « 4 & 3
12, Fy@pl, ABANOTHIHEIC GO 4 . . ., 4 sis o % + s sup & o 4 o/ & » 4
13. TydoOpekuny KPYIHOOBIOMOYHBIC, CEPHIE + « o + o « s s + = o + » 4
14, AneBpuTOBLie TY(QHTHI, CEpble, TOHKOCIIOMCTHIE . + o « s + « + + & 3
15. Tydwm cpenHeobIOMOYHEIE, NUTOKPHCTAMNIOKIACTHYECKHe, MACCHB—

BEIE, CODHE 5 & Gisima 8 b d s s dmbn & §ld@o@@e s s 6
16, TydorpaBenuTbl, aHAJIOTHYHEIE CIOI0 9 . . v v 4 v v v o v o o o » 5
17, AHpnesuThl MAacCHBHbIe, CEepPOBATO-3elleHble, B HIDKHHX YacTaX

noroka Gonee KpPyIHO3epHHCTHIE, C JIETKMM KPACHOBATHIM OT=

TEHKOM Ha CBeXeM cKole, B nogouBe ciabo GpeKdHpoBaHHEE, , 60
18, KomrmomepaThl ¥ I'paBellMThl C OKATAHHOH albKOH aHIE3MTOB

PAESMOPONE RO-TO=20 CM : & s 5 s s s % 5 & 5 #5508 s 5 5 % 1.5

19, Yepenopaune TydhoMeCHUaHMKOB CPeNHE3EPHHCTHIX, I'PyGOCIOHCTBHIX,
cepbiX (MOIHOCTL OTOELHBIX IUIACTOB 2 -3 M), TyhorpaBelHTOB,
aHAITIOrHYHBIX cl1ol0 9 (MoumHOCTE OTAEMBLHBIX IacToB 2 -3 M),
aneBpHTOBBIX TyhdHTOB, aHanormdusx ciowo 6 (1,5-2,0 M), u
TY}OB THTOKPHCTANIOKIACTHYECKMX, CPenHeoOIOMOYHbIX, CBeTIIO—
cepblx (MOIHOCTE OTHeNBLHBIX IIAcTOB 2-3 M). Ofumasd Moli~
HOCTbL NAYKH TICDECIIAUBAHMS . & o« « o o o = o o = « o o s o # & 25
20. BasankHBIH TOPH3OHT B OCHOBAHMH IEPEKPHIBAIOIMX TOMLLY aH- :
OEe3HTO-OAUMTOBOH (popManuy NOMEepCKHX OCanO4YHBIX Iopon: KoH-—
roMepaThl ¢ OKarTaHHbiMu obiiomxamu (pasmepom or 1-2 no
20-30 cM) cepoBaro-3elfleHbIX, CHILHO BLIBETPENIHIX AHOe3HTOB
# Tyboe. OGIOMEH NEeMEeHTHPYIOTCS YepHBIM NeCYaHO=TINTHHHCTBIM
BEWEeCTBOM, B KOTOPOM B H300M/IHH BCTPEYAOTCS PAKOBMHBI M
ux obnoMku Gpaxwonog H neneimymon. Cyns Io IUIOXo# cCOXpaH-—
HOCTHM PAKOBHH, MX OOMIMIO M XAOTHYECKOMY PAaCHO/IOXMEeHHIO B
npepediax NAaHHOI'O CJIof, OHH MOTI'YyT OBITh HepeoT/IOKEeHHBIMH , 15
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®ur, 3. leonorudeckie paspessbl TOMUH AHOE3HTO-AALUMTOBOH (GopMAalMH 3anafgHoro
paiiona CeepHoii OceTun

@ - CeBepHad rpymma oGuamenuit; 0 - menrpancras; ¢ — wxHad. ] - mecuaHo-
IVIMHUCTBIe OTJ/IOMEeHHs HIDKHeH lopbl (MHaypckas csura); 2 — TydocnaHuwi 3 — Tybho-
NMecHaHHKu; 4 — TYbbl; 5 — Tydpobpekuny; 6 - TydorpapenuThl ¥ TyDOKOHINIOMEpAaTEH;
7 — mecuaHuMKH; § — yrim; 9 — KoHINIoMepaTh! M rpasemuTbl; 10 ~ KOHINIOMepaTHI,
rpabBeauTh ¥ flIeCYAHUKH 6a3aJbHOI0 I'OPMZOHTA B OCHOBAHMM TOMIM AHOE3HTO-[8-
nurosoit dopmatumu; 11 - aHnesuToBble Jasbl; 12 -~ aHOe3WTOBble /laBOBLle GDREKTUM;
13 - pgauuToBble NaBbl; 14 — nAIMTOBLIE JlaBOBble OpeK4HW; 15 ~ ra66po-nuabaabt
rKasGekckoro nuabasoeoro mosgca’; 1 — rpanmrounbl BepXHelo najeososi; 17 -
KpUCTa//IdecKie CllaHIlbl TPOTepo30s — HAXKHEro naneosofl; 18 =— TeKTOHWecKHi
KOHTaKT; 19 - 3anepHOBaHHOCTE
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Han 6asaneHBIM TOPHU3OHTOM 3ajleraldoT TOHKOINIMTYATbIE AapPrUWLIMTH 00—
MepCKoT'o BO3pacTa M IUIOTHLIE MACCHBHEIE NEeCUYaHHKH., A3HMYT NaneHus 290°,
yron nagenns 30°, Obmas MOWHOCTL AHNE3UTO-IAUNMTOBOH popmammu 172 M.

Ilpu ananuse npyrux paspesoB (opMalMud yCTAHOBIEHO, YTO OTAEMbHBIE INIACTEH
INHPOKTACTHYECKNX M BYJ/IKAHOT'@HHO~-OCANOYHBIX IOpon, PACIO/IOXEHHbIe B ILeHTpallb—
HBIX ¥ KpaeBHIX YacTdX ee TOoMH, SBIFI0TCS XOpowuMM Mapkepamu. bBrnaronaps
STOMY YOAIIOCH PACY/IEHHTL M IPOC/eNHMTH OTHOElbHble NOPM30HTH Ha 3HAYHTElLHbIe
PaccTOAHM,

OTYeTNMBO BHIASNAIOTCS NATHL NMaudek (CBepXy BHHA): IHPOKIACTHYECKMX H BYI-
KAHOT'EHHO—OCANOYHEX Topon (5); MaIMPUIMXCS TOpon — aHoesuToBble Japbl (4);
NMHPOKIIACTHYECKHX M BYJIKAHOIeHHO-OCAHOOYHBIX IOpon (3); H3IMBUINXCH IIopon -
‘aHnesuToBble NaBbl (2); IMPOKIACTUYECKMX M BYIKaHOTeHHO-ocanodHbix topon (1).
Tax, HaupuMmep, B IOCJIeOHEM M3 IPHBENEHHBIX Paspe30oB MapKupylUIHe I'OPH3OHTHI
nendAT aHnesHTO-NAlIMTOBYI0 GopMAaINo cienylomnM ofpazom (CBepxXy BHU3): mau—
kKa 5 = cnon 18-19, moumocTb 26,5 M; nauka 4 — cnoit 17, MomHocTe 60 M;
nayka 3 - ciion 4-16, méumocte 70 M; mauka 2 - cioom 2-3, MomHocTb 11,5 M;
mayka 1 - cnoit 1, MowHOCTE 4 M.

Takum oBpa3oM, TOMIA AHNE3HTO-IAUMTOBOH hopMalMu HMeeT PHTMHYHOE CTpoe—
HHe, NHMpOKIacTHYeCKHe M BYJIKaHOI'€HHO—OCAaNOYHBIe IOponbl Yyepenylorcd C H3IHB—
wnmucd. IlonoGHoe e paspeneHme MOXHO INMPOBECTH H O/ APYTHX Y4YacTKOB 3anan—
Horo paitora, OTinuuMe paspesa Ha BOCTOYHOM CKIIOHe ropekl KasaTxox oT npodix
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i @”ﬁ 4 #ﬂ; % ‘ﬁw ;ﬂn BT. 4.leonorugeckre paspeas! TOJIUIH
QHOEe3HTO-1ANHTOBOR (GopMalMn BOCTOYHOI'O

55 o paiiona CesepHo#t OceTun
v 2t ";?\"'r- G - ceBepHag nenoca obHaxeuu#t; 0 —

= o | IoxHag. Ycnopuple 0603HAWEHHS Te Ke, YTO
N Ik Ha ¢ur. 3

o N

s /y
e /
4 /

3akmoyaeTcs B TOM, YTO 3[0eck MOUHOCTH (opMallMi MakKcuMmankHas, Hipke mpu-
BeleHa . XapaKTepHCTHKa H3MeHeHMH B KaXnol M3 BbINENIeHHBIX IETH Nayek B Ja—
TepalkHOM HAaIlpaBIeHHH,

MomsocTe nmadkun 1 uaMendercs or 22 M B BepxoebdXx p. Tananon no 33 M Ha
nesoMm Gepery p.Bapryiinon u 10 M Ha meeoMm Gepery p.CapaounoH, B ee crpoe-
HUH y4acTBYIOT TydomecHaHukw, TydorpaBeimThl, TYQOKOHTVIOMepaThl, Tydobpexkdun
H IHTOKPHCTAa/NIOK/IacTudeckue Tydbi,

B neerix Goprax pex Bapryiinon u CapnounoH HelmocpencTBeHHO Ha 6GasalbHBIX
KOHI'JIOMeparax 3aneraioT TydoleciaHMKH H TYy(OKOHIVIOMEepaThHl MOIHOCTRI 2-3 M,
B OPYrMX MecTax OHHM NepeKpniThl NHpokiacrtamMu (pepxoews p. TawmanoH, Ganka
Kcapuara, ropa Mauyra). B unenrpanuHoii wactu sroit nmauku Ha p. BapTy#inon npu-
CYTCTBYIOT HHTEHCHMBHO PAaCCIaHUOBAHHEIE TNIMHHCTHIE CHIAHLUB! MoIgHOCThIO 2,5 M,

[lnacTel MHPOKITACTHMECKMX H BYJIKAHOTeHHO-OCANOYHBIX Iopon 4Yepenylorcs 6ea
BHNOMMO# 3aKOHOMEPHOCTH. B BepxHHMX 4YacTsiXx madyku HECKOILKO yMEHbUaeTcsd Belli—
upHa OBMOMKOB B TYyhax BIVIOTE 00 SUIMONONOOHBIX Tydocnanues (aneBpUTOBLIX Tyd-
¢uroB pex | ananon, Bapryinon). B nmeepom Gopry p.Bapryitnon HaGmopaercs opHeH-
THPOBAHHOCTL B PACIOJIOKEHHH OGIOMKOB B MENKOOGIOMOYHEIX Tydax, KOTOPHIE Bhl—
TAHYTHI B HaIpaplleHMH IIPOCTHpaHus BCeii INOMOCH! paclmpocTpaHeHus (opMaluH,
Hepenkxo B Tydax BCTpeualoTcd NHH3K pasmepoM Oo 2X 1 M2, CIIOXKEHHBIE SUIMO—
BEIMM Tydocnanuamu (ropa Mamyra).

[lauka 2 mpucyTCcTBYeT B paspesax Ha rope Mauyra, lepoGepexbe p, bapryii-
noH, rope Kasarxox m B bacceitne p.CapounoH. MolmHOCTE €€ COOTBeTCTBEHHO 7,
4, 11,5 n1 5 M. B Bacceiine p, Bapryiinon naika cioxeHa JTaBOBbIMH OPeKYHAMH,
COCTOSUIMMH M3 YIVIOBATHIX OGIOMKOB aHOEe3HTOB paaMmepoMm 5-15 cM. Takwe xe
fpekuun MomHocTei0 1,5 M sanerawT B OCHOBAHMM AHOE3UTOBLIX JIaB HA BOCTOY=—
HOM cKiioHe ropel Kasarxox,

[lauka 3 B GonpuIMHCTEE paspesob dopMalMK 3ajleraeT Ha JlaBax M IpefacTap/ieHa
yepenoBaHKeM MeJKOo— A CPenHeob/IOMOYHEIX TYdoB, TYhONecYaHuKoB, TyhorpaBelluTos,
TyhoGpeKuuit ¥ AUMOBEIX TypocnaHues., MomHoCTb oTpenbHBX wiacTos 1,5-3,0 M.

B paspesax aToil mauky, paclofioXeHHBIX K BOCTOKY M 3anany oT ropsl Kasarxox, cy-
IeCTBEHHYIO POllb HI'PaloT TyhorpaBellThl M TyhoKoHIMIoMepaTrl., [Ipocion M muH3E!
MIMHMCTBIX cllaHues MoumHocteio 1,0=1,5 M orMeualorca sneck B Bacceine p. Bap-
TyiinoH ¥ Ha rope Mauyra, a Ha nesom Gepery p.CapnunoH saneraer IVacT KamMeH—
HOr'o YI'VI MOIHOCTRI0 2 M. B HmxHell wacTH Mayky Ha BOCTOYHOM CKIIOHE I'OpbI
Kasgrxox npucyTcTeyeT Manomoumbii (5 M) NaBoBEl NOTOK AHNESHTOB.

[Mauka 4 npucyTCTBYET BO BCeX paspezax dopmaumyu. MomHOCTL ee 3aKoHOMep-—
HO yBeNHYMBaeTCs C 3alana Ha BOCTOK: Nepbii Gopr p. Tasamor - 8 M, ropa Ka—
aarxox - 60 M, p.Capnounon, rne BepxHad ee YacTh Cpe3aeTrcs pasioMom, — 20M.

Hauka 5 saneraer o6bMHO ¢ HeBGombuimM GasalbHBIM TOPH30HTOM KOHTVIOMEpa—
ToB unu rpapemmro (1,0-1,5%M), c ramekoit oKaTaHHLX OGIOMKOR AHIE3HTOB HA
npenwinyuicit (neewiit Gopr p. Ypyx Ganka Kcapuara, ropa Kasarxox). Crpoenue
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Pur, 6. CxemaruueCKag reonoruyeckag Kapra 6acceina n.Xon. Cocrapun A.A, Lire—
TKOB C HMCHONbL30BAHHEM MaTepuanoB reoforudeckoit cwemin CKIY

1 = allmOBH AITBHO=A E/IIOBH &TTbHEBIE YEeTBEPTHYHBIE OTIOXEeHAsd; 2-3m TMeCYAH Qw1 =
HHCTBIE TIOPOABI: 2 — TOAPCKOro gdpyca, 3 — MHSYPCKOH CBUTH; 7 — Tyhb; 5 -
TyQonecyaHHKH; § = AHIESHTOBLIE /18Bbl; 7 = BHYTpHGOpMAUKOUHBIE INOPU3OHTH KOHI= i
0MEepaToB; § =~ NauuTOBBIE naBbly; 7 = GA3anNbHB TOPH30HT KOHIVIOMEPATOB W I'pa=—
BEIMTOB B OCHOBAHWH aHoe3uTo-daunrosoil dopmauun; 70 — MHTPY3WH IpaAHOOMOPHT=—
noppupoe; /! - nauuToBBe Hallkn - MONBOASUME KAaHATL MOKPOBHEIX M3NUsHWiG 12—
rPaHUTONUOLl BepXHero nainecaod (canonckue); {3 — rekTOHMYECKHE I'DaHULBL @ =

nocropepurie, [ = mpeanonaraemee |
|

eg, TakK e Kak M nadkum 3, oTiIMHaercs 3HAYMTellbHOH ciloxHocTwelo, OHa COCTOMT
W3 YePenyomkXcH NMIACTOB TY(hOrpapeiuToB, TY(onecuiaHikon, SILMOBRIX qu:ocnaﬂuea,‘
NeCYaHHKOB, TVIMHMCTBIX C4HUEeB, MEIKOODIOMOYHEX Tydoe M Tyhobpexumii, B mmaax
o7oll Tauk¥ Ha BOCTOYHOM CKioHe ropw Kasarxox (HibkHee ofuaxenue) wmeeTcs
JABOBLIH IOTOK AHOE3HTOB MOIIHOCTBI 5M, MOWHOCTE IAYKH 3HAYHTEIHLHO BAPhH-—
pyer, AocTuraa mMakcuMampHol (70 m) #a neeom Gepery p. Bapryinon. lauka 5
O6BIMHO COBEPUIEHHO IIOCTENeHHO CMeHdeTcsd Baepx II0 paspesy IVIMHMCTBIMM ClaH-
HaMy ¥ TMecdaHuKaMmu cpenfiero fefiaca W TOMLKo HA rope KasaTxox B OCHOBaHHY
IepekphiBawlleii aHgeauTo-1amuToByl0 GOpMALI0 ccano4yHOoi TOmmn 3aneraer Iopi-
30HT KOHIVIOMEPATOB M I'DABEIHTOB C OKPYTUIBIMHM M YIVIOBATBIMM IallbkaMy AaHne—
SHUTOB H TVIMHACTEIM HEeMeHTOM,

B paspeaax aHpeauTo-galMToBOH QOPMAIHM, PACIOIOKEHHBIX CEBEepHee OfMCaH—
HOH HOJMIOCH], OTCYTCTBYIOT NaBbl. B HHX MOXHO BhiflellHTh TO/ILKO [Be MaYKH IHPO—
KIJACTHYECKHUX ¥ BYIIKAHOI'eHHO-OCANOYHEIX IIOPOH, pasnelleHHbIX I'OPH30HTOM KOHI—
IoMEpaToOB M TyhokoHITIoMepaToB. HimpkHeAd nayka HMeeT MAaKCHMAILHY MOI-
HOCTEL B paiione noc, ®acman (110 m), OHa croxena TYhoBPEKIMAMHE, TY(HOKOHIIO=
MeparaMH B TyhaMH C NpoCiIoSMH KaMeHHOIo yrvis MoumocTei no 0,4 m. OrMmedaerca
HeKOTopoe yBenuYeHH2 4ucila IPOC/IOeB TY(POBOIO MATepHalla B HIKHUX YacTaX ITauKH,
B paiiotie ycres p. lamnatnoon ora nauka (MomHocTsw 45 M) crioxena Ha 35 M MeIKo-
u cpenHeobloMoyHBEIME Tydamu, a sepxHue 10 M npeacrasnsaior coboit puTMHiecKoe
yepeqoBaHue YepHblX, IVIOTHLIX TY(POR C INIMHHCTHIMHU ClIAHUAMH, SUMOBBIMH TYhOCTaH—
HaMu, TlecyaHMKaMM H Tygorpaeemmramu, MouHocers npocioces 0,2-0,3 M,

W3 HuxHell nauku Ha npaBobepexbe p, Aliramyranon (B palione c,Ckorrara u
p6nuan noc. Pacuain) saneraer TOPHSOHT TY(GOKOHIIOMEpaToB MOWHOCTRIO 4=8 M
Cc okaraHHbMH ofimomkamu nae, B 6acceime p, [anmarnoy ofe IHpoK/IacTo-ocanoy—
HBlIE IaYKH PAa3neNdioTcs I'OPU30HTOM KOHIVIOMepaToB MOUHOCThIO 5 M,
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Bepxusfig mauka rakke MMeeT MAakCHMAIBLHYI0 MOLHOCTH B paiohe moc. Pacuan
(80 M) n ofpazopana NPHGIU3NTELHO TAKMM Ke HABOPOM IOpOM, KAK M HIDKIIH.
B paiione ycres p. FanuarnoH B BepxHel ee 4acTH 3aneraet TOPH3OHT KOHTVIOMepa—
TOB C TalbKoi rydonecdaHukoB M Tygob MomHocTEW 20 M.

Camoe 10:xHOe ofHaMehue hopMamMyu HaxomuTcs Ha NMepom Gepery p. Xynnapa.
Moumocrte dhopMamuu anec 50 M. OHa COCTOMT U3 OBYX NHPOK/IACTHYECKHMX Mavek
MOIHOCTLI0 OKonmo 20 M Kaxnasi, Mexny KOTOPbIMH PACIOIOMEHB! JIaBbl allbOUTH-
SUPOBAHHBIX ¥ GpeKYMpOBAHHLIX NAUMTOB MOWHOCTREIO 5 M. B ocHoBanuy nepekpbipa—
OUKX dhopMalMK TecYaHo-IINHHCTLIX OTIOXMEeHHH sneck, Kak ¥ Ha rope Kasarxox,
saneraeT TOPH3OHT 6A3alLHBX KOHINIOMEpATOB MOUHOCTLI 8 M. Ilomo6Hoe crpoe-
HME HMMeeT aHOesHTo-faluToBad (opmalmg Ha npasobepexne p, CaHyTHIOH.

TakuM 06pasoM, YCTAHOBIEHO, UTO MATCMATHYECKas NesdTelLHOCTEL B Npeneinax
sanagEoro paitona Cerepuoii Oceruu 6vuia TpexdasHoil. Kaxpas dasa mpencraBnsier
coboif COBOXKYIHOCTE BY/IKaHOT@HHO=-0CANOYHOI'O, NMHPOKIIACTHYECKOI'o M M1aBOBOI'G Ma=—
repuana, o6pasoBaBIiErOCH 5a ONWH IMKI H3BepXeHud, MakcuMannHo#W aKTHBHOCTH
BYJIKAHHU3M QOCTHIAN BO BTopyld ¢iasy, o 4eM CBHOETeNLCTBYeT HauGombiiad Moli-
HOCTL HAKOINVIEHHBIX TOPHBLIX HOpon. PopMHPOBAHHE AHAE3UTO-NAMMTOBOH hopMmalmn
ageck, SBIAETCH LHKIMYHBIM IpoLeccoM Ha ¢(oHe, MO-BUAMMOMY, NpPHOGPeXHO—-MOp—
CKMX YC/IOBHMH AKKyMyTSIMM MarMaTHieCKHMX H OCano4HbIX IIopor.

Bocrounblit pajion  (ucroxm p. Cagon - npapobepexve p, ®uarnon). CeBepHagd
nolloca o6OHa)XeHW aHOe3HTO-IaNNTOBOH dopMauuy a3neck OTIHYAeTCs SHAYH-
TellbHO Gonbuieli CIOXHOCTERIO TO CPaBHeHMIO C 3ananHbM pajionoMm. Boapacraer
MOLIHOCTL PaspesoB doOpMalyy, SHAUMTEIEHO KOMeGMCTCA ee IVIOollanM, yBelHIHBa—
J0TCH YHCIIO M MOWHOCTH [14BOBLIX IIOTOKOB, YHMCIIO TOPH3OHTOB NHPOKIACTHICCKHX
H BYIKAHOeHHO—-OCAI0UHLIX [OPO/ 3eCh HECKOIBKO MeHblle, YeM B 3alafHoM palione.

OfHaxeHus TOPHBIX Nopon GOPMAIMK M3y4Yalluch HaMM Ha rope JlaxypaHxox ® pe—
kax Canon, Xon, ApnoH, ApxoH, Yhan, Uasuynon, ®uarnon. HauGonee cnoxen
paspes aHoesuTo-pamuTOBOI dopMaimu 1o p, Xon (neebui mpuTok p. CamoH, BGIH3H
noc. Canon). 3nece HA PasMBITON INOBEPXHOCTH BEpPXHENANEO30HCKHMX TPAHHTOHIOB
saneraot (fur. 6) cHE3y BBepx:

MouHoCTE, M

1. BasankHbil FOPHSCHT B OCHOBAHMH TOMIM dopMmaimy (rpasemwrst) , . .2
25 T ATHTOEBIE TIBEE ., o o o o sl e e 8" % o et b o e e 50
3. JlapoBhie GPERYMM HOLHTOB . v o + o v o o = ¢ + o s = o s s « o & 3
M0 OIS RABEE | L0 i e i e S e e e B eyt e 61
5. [lamuropbie cpenHeoGloModHble GpeK4YdH, CBETIIO-CEphIE . ., . . 70
6. Arzomeparopble Tygri, COCTOduMe M3 OKPYIVIBIX H YINIOBATHIX

OBIOMKOB naumuroB pasmepom no 20-30 cM, CueMeHTHPOBaH-

Hbie MeJIKO H3Mebh4YeHHBIM Ty(bOBI:IM BEIIECTBOM . o « o » & » » 40
7. NamtoBble GpeKYMH, AHAIOTHYHBIE CIHOK 5 v v v 4 v s o o & « & 30
8. Bynxannyeckue OGpeKuMH, COCTOAIME M3 YIVIOBATHIX M OKPYIVIBIX

0BNOMKOB aHNE3HTOB ¥ [AlMTOB, CUEMEHTHPOBAHHLIX BellecTBOM

OAIMTOB ¥ MEIKOOGIOMOYHBIMU CHEKUHMHCH TYhaMH . . . . . . 20
9. Tybs! nuroxpHCcTamIoknacTHIecKne, cepble, I'py6OCIOHCTHE . . 10
10. AuneauroBble /1aBL! cepoBaTo-3eleHble, INIOTHble, MACCHBHEIE 6
11. BynkasoMHUKTOBBIE IECUaHMKM M IeCUYAHHCTHIE AIICBPOIIHTH Cem

i R et Cah oo et R i =t i i 41T O S B xR e s VA R 20

12, Tydonecuanuxu cepoeaTo—3eneHble, TNIOTHEIE, MECTAMM C IIHH—

HaMI HepHERX CANGRPOMMTOB I, o5 5% & srist o v 9% 3w 6 e 6 40
13. BynxaloMmukTOBBEle IECYAHHKH, Cepble, MGCCHBHLIE . . « o . . . 4
14, TydonecuaHUKH CepoBATO—3elIeHLIC, MACCHBHEIE « = « « o o o o 20
15. Cperiio-zenenrle MacCHBHBIE AHIESHTE], B HIDKHUX HACTAX CO CTONG=

4aTo# oTaen-HoCTRI0. BeposTHo, 8T0 HEeCKO/IbKO IaBOBHIX NOTOKOB., 110

16. Tydw! cpenreobiomouHble, IHTOKPHCTANIOKIACTHIECKHE . . . 6

17, AnnesuroBbie llaBbl, YepHble, IUIOTHBIE, I'éMATHIUPOBAHHEIS . , 5

18. By/IKaHOMHKTOBhIe NECUAHHKM Cephble, CPeNHe3ePHHCTHIE, C OT—
OeBHEMH FallbKaMHi HIDKenexaumx ophy3HBOB « . 4 4 o s « o+ 10

O6mas MomHocTs gopMaumn 505 M
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B uelloM OaHHBID paspe3a OTPaXAeT OCHOBHLIE OCODEHHOCTHM CTPOEHMS] aHNe3HTO—

nauMToBON (QopMalmM BOCTOMHOIO pafioHa,

Campblit BOCTOYHBIH U3 H3yHeHHBIX paspe3or (Ha nparofepexse p, PuarmoH, 0x-

nee c.lyruarukay) umeer cremylomee crpoenne (cHuay Bpepx):

MoumHoCcTE, M

1,

10.

11

12.

13.

14,

15.

16.

17,

3neck aHOesHTO~NAUMTOBAS (opMailud IpencTasiieHa NPEeHMYILIECTBEHHO BY/IKaHO—
r'eHHO=-O0CanoYHbIMHE 0BpasOBaHMAMM IPH NMonuMHeHHO# ponu Jap. CllelyeT OTMETHTh
TaKKe HeCKOMbKO GONBbUYI0 H3MEKeHHOCTh W MeTaMop¢M30BAHHOCTE MarMaTHYeCKHX
¥ BMELANMX ¥MX NecYaHOo-IVIMHHCTHIX NOpod Npasofepexbs p, PHAINCH HNO CpaBHe-

Konrnomeparhsl cBeTo-cepble, C KBaplepoll ranbkolf, pasme—
DOM. =4 TN ok o o e le) 5 1w an F et beer) ) (6L @ el 0 e e a8
[Tecyanukyu cepble H CBeTiio-Cepble, MACCHBHBEIe, I'PYyBOCIIOHCTHIE,
CpedHe— W MENKO3epHHCTble. AsmMyT nanenns 130, yron na-
BORIN BB o e n i  wE
[lepecnanBanue CephLIX NMECYAHHKOB M YePHBIX (GMIIMTOBMIHAIX
CHBHIEB 5 & « o 6.5 & 8 5 % 5 6 d® @0 50 55 we o b ws s
TlecuaHuKH cBeT/Io~Cephle, CpefHe— H MEeIKO3ePHHCThIe . . . .
HepHbie GUAMATOBHONBIC CHBHUB! . 4 v v o o o s o s « o o o o o
[Tecuanuky cepbleé C XelTOBATBIM OTTEHKOM, MeEIKO3epPHHCTHIe
PWIIHTOBANHBIE CllIAHUBI, YepHble, CHILHO MeTaMopdH30BaHHLIe,
MECTOME CHONCTHIO o 5 v % & » % % % & 8 & 6 5 ¥ & &5 & o &
T'paBemMTHl YyepHLle, MAacCHBHEIC, C OBJIOMEKAMM KBapua H (QHILIN-
TOBMEHED: CHEBNET . . o s s o 4 a0 & e @ o a5 & wle i o B E
PUWUTHTOBHAHEIE CIAHUBI YepHble, C/IOOHCTHIe; B HIDKHEH HacTH
¢ MaloMouHpMy TpocioaMu (1-3 cM) I'DaBE/HTOB . . + + - »
'papenuThl M NMeCYaHHKM 3eIeHOBaTO-Cephle C OTOEILHBIMH OKa—
TAHHBIMH OGNIOMEAMM 2DDYSUBOB . ¢ 4 o o ¢ « o o s ¢ s o & « &
Tydonecuanuku, TyhorpapeluThl C YITIOBATEIMH M claGo oka—
TaHHBIMH OGITOMKaMH Kpapla, ¢HIVIMTOBUAOHBIX cliadueB H afdy-—
GRBOE. o o v 68 e s e 8 e 6 B e o Va e e e, ® e T
[lecuanuku cBeT/nO~Cepble, KBAPUEBBIE ., . . . . . . « . « . . »
Hamaroebie naEw, B BepxHell YacTH SHaYMTENLHO OpeKuuppcBan-—
o T s B T R B A
TydponecuaHuku, TydorpapellMTHl C OKPYIVIOH H YIVIOBATOH Iajlk-
KOH KBAPHA M OPIYSHBOB .+ o « s o o o s o o o s s s 4 s s s o ®
INepecnaupanne TeMHO—-CepbIX, MEIKO3epHHUCTEHIX NeCYaHHKOB
(0,3-0,5 M) ¥ 4epHbIX, IUIOTHBIX, CIMOOACTHIX, (UIIATOBHAOHLIX
piasien” (S0 2 el 2 el S50 L e s b e 15w A e
Yepenopanne Me/KO3epPHHCTHIX, CBETIIO-CEPhIX H CBeTIIO-3elle—
HbIX IIeCYAHHKOB C TpaBelIiTaMH M TyhorpaBeilHTaMu C rajbKoi
KBapua, a¢gdy3uMBoB U GWINIMTOBMIHEX CIAHLEB . . + o & o - »
DPUINNTOBMANBIE CIaHIE YepHble, CANLHO C/IOOMCTHIe, BaneraoT
C YINIOBBIM M asuMyTailbHBIM HecoIvlacueM Ha noponax cios 16.
AsumyTr mnapenusi 75°, yron manemmsa 20°,

Obmwaa mMouHoCTs popmamun 60 M.

70

50

~Nonpw

40

10

o

19

231

HMIO C ero nemofepexbeM K 3anany oT passamuH c,[yrnaruxay u p, llasgynoH.
Tam ropHele moponbl aHajlOMMYHOIO COCTaBa HameHenbl ciiabee. [IpwdmHa sToro B

HacToduee BpeMd He COBCeM fCHa, H BOIpPOC HyxOnaercd b CcllelHalleHOM H3Yy4YeHHH,

AHanuaupya oco6eHHOCTH CTPOeHHd GopMallMy 1o MIOIAAM M CONOCTABIAH padpe-—
3pl, MOXKHO CoenaTh Chefyloumee aaxmouenue. B ee ocHOBanwuy NOYTH NOBCEMECTHO
3a/1eralT KHCbie MOPOAbI — [AUMTOBEIC /IaBbl M /laBOBhEle GpPEeKYHMH TAKOI'OD e COC—
raBa, [locneguue npeobnapganT B 3anagHbIX 4dacTax pafioHa: Ha rope JlaxypaHxox
u no p. Xon. K BOCTOKY HMX KOMMYeCTBO YMeHbUIaeTCd, ¥ OCHOBHYIO PONb WMIDalOT
pauMThl C NOPPHPOBOH cTpyKTypol. Ha rope Jlaxypauxox cpend AaUUTOBLIX /1aB
¥ X fapOBLIX Opexumil -NPUCYTCTBYIOT NMPOCHADH aHASSHTOBBLIX NaB MOuHOCThIO 20-

60 M. B paitone Bogopasnena pek Yuan - PHarnos Kucibie MOpPoAbl BLIKIMHHBAIOT—
csa, H B paspesax popmauuu p baccefine p. Uasuynom Habmionalorcs TONbBKO aHOe3H'-

26



TOBble laBEl H HX NaBoBble 6pexuymu. B pafione noc. Bepxuu#i 3rmn m Ha npaBom
Gepery p. ®HarnoH B ocHOBaHHM TOMmME GOPMAaNMH 3aleraioTr ry:bu u TyhonecHaHHKH
MOmHOCTEI0 10-15 M,

B cpegue#t wactu ronmu ¢opmanuu oGBMNHO 3a/eralT AHA3UTOBBIE H NANHTOBLIC
napbl MomHOCTBIO 60-80 M, wacTo OTOeneHHBle OT PacClO/IONKEHHBIX Himke 1aB 20-
40-MeTPOBLIMA NaYKaMH BY/IKAHOT'EHHO-OCANOYHBIX Topon (TybonmecuaHukH, BYnKaHO-
MHKTOBBIC NECUaHHKH, pexe -rythoﬁpex!mu). Taxue r'opH3OHTH! NIPHCYTCTBYIOT B paspe-—
3ax B6muau noc. Bepxuu# 3rua, no pexkam Xon, Apaor u Apxon. P.B. Toneea
(1960), C.M. Pomuuckuit 1 Opyrue I'eonord NpeMIaraloT BBUIEMHTE 3TY NaukKy
noj HasBaHHeM " BHYTpHGOPMAIMOHHEN IOPH3OHT” M pacCMaTPHBAKT ee KaK MapKH-—
pyiomyio. Takoe BbloeneHue, BHAMMO, BIOJHE ONpPABOAHHO, TOCKOALKY OAHHBIE MOPOABI
pacnpocTpaHeHsl Ha OGWHPHOK TeppHTOPHH (MX BEIXOABI NPOC/IENHUBAIOTCH HENPEpbIB—
#Ho Ha 7,5 xM oT poc., Bepxum#t 3rua no noc. Muayp, BOCTOYHee KOTOPOTO HAMH
He HabmofanKCh) H XOPOWO OT/AMYAIOTCS OT PACHOJIOKEeHHBIX BhILIE M HIDKe nas, B
bacceite' p. llasuynon B cpenHe#t 4acTH paspesa (OpManuH NPHUCYTCTBYeT I'OPH-—
30HT Tyhop momHOCThI0 30 M. BepxHiow yacTe TONMUM aHAe3UTO-AAUNTOBOH# dopma-—
I{H, KaKk NpaBWIO, CllaraloT aHOe3HTOBBIE /1aBhl, KOTOpPBIe B pafioHax ropst Jlaxy-—
panxox, pek Xog M ApXOH cogepXaT NPOCIOH BYJIKAHOI€HHO=-OCAOOYHBIX I0POA
(npeumymecTBenso Tyjonecyanmkm) momuocThlo 5-10 M. 3aBepuwaercs paapea
fpopMauuy OGBMHO INOPH3OHTAMH TY(}OINECYaHHWKOB MNAH TYPOTPaBelIMTOB MOUHOCTHLIO
2-8 m (pexu Xon, Apnon, Apxon, llasmynon).

B ocHoBaHHM ne 4aHO-TVIHHHCTBHIX OCaAKOB AOMEPCKOI'0 BO3pacTa, NepeKphiBao—
ImHX TI'OPHBIE NOPOABl AHOE3HTO-AaUHMTOBON opmaumn B GacceiHax pexk Xond, Apnos,
lasuynon u PmarnoH, BCTpeyalTCs KOHIVIOMEPATEI ¥ I'PABeNATHl C TalbKo# Hibke-
nexamux 2bGysHBHBIX nopod. AHTHAPOMHYKIO IOC/IeNOBATEeNLHOCTL BY/IKAHHYECKO#
AeATeNLHOCTH B 3TOM palioHe, NO-BHOAHMOMY, MOXHO OOBICHHTL CHEeUMpHKOH TeKTOo-
HHYECKHX YCJIOBHli B paHHEIOPCKDe Bpems.

MomsocTe GpopManuKM 3HAYWTENLHO BApPbLHPYET [0 HANpPaBlIeHHIO C 3anaja Ha
Boctok., Kpalinmit sananneni uayueHHbii paspea Ha rope JlaxypaHxox HMeeT Makcu-—
MaNbHYI0 MOMWMHOCTE ~ 640 M, OpnHako BOSMOXHO, 4YTO OHA 3aBHIUIEHA 3a CYET
PaspLiBHOH TEKTOHMKH, y4eCTh BIIHSHHEe KOTOPOH NpaKTHYECKH Helb3s H3-3a CHIlb—
HOH 3a0epPHOBAHHOCTH MeCTHOCTHM., K BOCTOKYy MOWHOCTL GOpMaLMH ymMeHbUWAaeTcs, HO
He MOCTEeNeHHO, a CKaukoobpasHo. Tak, X BOCTOKY OT p. Xoa, Ha neeom Gepery
p. Apnon, oma cocrtaenser okomo 120 M (BuAMMAE MOWHOCTB, HO CYAs .MIO CAMBIM
Kpafinum OGHAMEHWSAM, — 9TO HIDKHMe 4YacTH paspesa). Ha npaBom Gepery p. ApxoH
MOMHOCTE ¢opmanuu -340 M, 3aTeM DHaA ONATH yYMEHbUIAeTCH Ha Boaopasfelle pek
Yuan - ®uarnon npumepno no 100 M (speck Bepxuss rpaHuua nopoa Gopmaiuu
C mecyaHMKAMH OOMepa MMeeT TeKTOHHIecKu#t xapakrep). Eme Bocrounee (Ha me—
Bom Gepery p. llasuynon) oma pospacraer no 220 M, a Ha npaBoM Gepery p. Pu-
arnoH ymenbwaerca no 60 M., Bocrounee p. PuarnoH BynKaHMYeCKHe NOPOALI
obHapyxuBalorcs B Bacceiine p. llapunToon., MomHocTh MX 3nech He3HAYHTeNbHA
(10-20 m). [lanee B BOCTO4YHOM HaNpaBAE€HHH NMOPOAbI GOPMALMH MOCTENEeHHO BHIK—
JIMHHBAIOTCS,

lOxBag nonoca ob6HaxeHUN aHONe3UTO-AAUMTOBOK (opmaunn., ObHaXenus
IOKHOH MoNoCkl H3yYeHsl HamMu B paiioHax rop Ka#imxun6apaonn, Cypxxox, Canone—
nex (Bomopasnen pek Canon - llefinon), cepepuee noc. Bypon (npaBmit Gopt
p. ApxoH, B 2,5 KM K ceBepy oT ycThks p. lleitnon m Ha p. Ban).

HauGonee Tunuuen paspes 5To# Nonockl B paiioHe ropel Cypxxox (cm. dumr, 2).
3neck Ha 15-meTpoBoMm 6GazalbHOM I'OPH3OHTe, NPEOCTABIEHHOM 4YepHBIMH TI'paBend-
tamu, saneraior (cHuay BBEpX): .

MomHocTs, M
1. AHpesuToBbBIe NaBOBBle GpeK4Yuu cepo-3eleHble, cpeaHeobno-—

MOYHEIE o o o 8 s s » s s 5. 8 5 o oo s @ s o awassesvs . 15
2. Tybsl nTHTOKpHCTANNOKIACTHYECKHe, CcpeaHeobio0MOYHbIe, aHOe—

SHTO-NANATOBOND COCTABA « « & o s e 5 o & o6 & o & &% & 8 20
3. Tybonecyannku cepeie, CpeaHe—-Me/Ko06/I0OMOYHEIe, CIOHCTHIE + . 12
4, [lauuToBBIe /1aBbl CEPO—3€/IeHEIe, MACCHBHBIC + « + « + « o + « & 45
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Moumocte, M

5. AHpesuTOBBIe NaBhl CEPO—GE/IEHLIE, MACCHBHEIC o « o o « o o 20
6. Typobpekunn aHAESHTOBOrO COCTaBa, CPedHeOGIOMOYHEIEe . . 15
7. AHOESHTOBBIE NABOBLIE OPEKYHH « o o o 4 o o o » s o s « s o o 2
8. AHnDesuTOBLIe JIaBbl 3€JIEHOBATO~CEPHIE, MACCHBHEIC . « o » « 12
9, [lauuToBLie JIABEI CBET/IO—CEPBIE, MACCHEHBIE &« o « o o s + o 10
10. AHOE3HTOBLIE TABOBBIC GPEKYHHE o o o o o s » s s 8 s s o s » 18
11. AsgeauroBbie JIAaBEl 3€JI€HOBATO-~CEPBLIE, MACCHBHBIC . +» o« o » 5
12. BynkanoMEKTOBLIE CpefHe-MEeNKOSePHUCTHIC NeCYAHMKE . . 8

Boie no paspesay ¢ HebonbulmMH criefaM# pasMeiBa (KOHIVIOMEpaThl C Tailb—
koit ahdysHBOB) zameranT NecYaHMKM AOMEDCKOrO Bo3pacTa (MH3ypCKas CBMTa).
Ofmasa momuocTs hopmanun 179 M.

B uenom paspesbl 10XHOH NOJ0CH XapaKTepHaylorcd 6oflee BhIOSPKAHHBIMH MOIIHO~
CTEMH KaK claraionmx (opManmio NapOBHIX TOTOKOB, T'OPM3OHTOBR NHUPOKIACTHYSCKNX
H ByIKaHOTeHHO-OCA[OYHBIX HOPOA, TAK M Bcell ¢opmalwu. MollHOCTL NocnenHei
cnenywomas (B M): ropa Canouemek — 300; ropa Kaimxmubapaonn — 180; ropa
Cypxxox - 179; npaseif 6opr p. Apnod, ceeepuee noc. Bypon - 180; nepobe-
pexbe p. Ban - 65. B crpoennu paspe3oB HabmonaeTcd onpedellieHHag 3aKOHOMEp—
HOCTB. ‘

B nmxnux uyacrdax paspes3os, Ha rope CanoHBHeK ¥ K ceBepy oT noc. Bypos,
saneralorT Naykd BYJIKAHOMHKTOBBIX II€CYAHHKOB MOWHOCTEI0 20-40 M, KOTOpEHE,
BEPOSTHO, BBIKJIMHEBAIOTCH B 3allagHOM H BOCTOYHOM HamnpaBlIeHHSX, TaK KakK B [Apy=—
TUX MECTAX OTCYTCTBYIOT. Bohlwe BCHOOY NPOCAe}WBATCH NABH W NaBoBble Gpek—
YHH aHOE3HTOB, KpOMe paape3a Ha npaeobepexne p. ApooH, ceBepHee noc., Bypos,
I'oe Ha BYNKaHOMHKTOBLIX TeCUYaHHKaX 3alieraeT JaBOPHI NOTOK' NAlUTODB MOMHOCTLIO
okono 20 M. ? - :

Berlwle noBceMecTHO PacionoXKeHbl OAlUTOBbIe llaBbl, MOLIHOCTH MOTOKOB KOTOPbIX
NOCTeNeHHO yBenHyHBaloTca K BocToky oT 30 M nHa rope Kaiimxuabapsouna no 90—
120 M ma rope CagcHBUeK H K CeBepy OT noc, BypoH. [loBepx OauuTOBEIX 3ane-—
ralT AHOe3HTOBHIE NaBbl H /1aBOBele Opekuun obmel momuocThid 70-80 M, BRIK—
/IMHUBAKOLWIAECH B BOCTOYHCM HanpaBleHHH. [IpimMepHO B HEHTpalbHOH 4aCTH 3TOH
anpesuToBOl nagku, Mexay ropamu KakmxwnGapaoun u Cypxxox, UMeeTCH IpOCIlo#
NAUKTOBEIX NaB, BBEIKIMHHBAOIMHUCH XK BOCTOKY OT Nocjeanef. MOWHOCTE AaUMTOBBIX
AR OHAYNTENLHO BO3pacTaeT B palione p. Ban {(pno 50-60 ).

3apepuwaercd pazpes GopManHH, KakK IMPABHIO, MAalIOMOIIHBLIME IJACTaMH TY(Ho-
necyYyaHWKoB, B KOTOPBIX YacTO BCTPeYalOTCH OKATAHHLIE allbK¥ 3QOY3HBHBEIX TOPOM.
Ouu npucyrcreylor Ha rope Cypxxox (8 M), x cepepy or noc. Bypon (25 M) u
Ha nepoMm Gepery p. Baa (5 m).

OcobeHHOCTE CTPOEHAA OTAEIBHBLX ABOBHIX NOTOKOR

B peaynbrarTe AeTalbHOI'O H3y4eHHs GONBUWOrD 4HCAa PA3PE30B AHAE3HTO-HAallHTO—
BOH dopMallin M NPOCHEXHBAHHS OTAENBHBIX JIABOBLIX NOTOKOB 110 MPOCTHPAHMIO
yOanochk NOAMETHTE HEeKOTOpble OCOBeHHOCTH MX CTPOeHHS M XapaKTep H3MeHEeHHs
momHocTek. Bee BrinenedHpie. noToky orTobGpaxeHsl Ha IeonorHyeckKoll kapre paiioHa
uccnepopannit (cm. pur. 2).

AHOeSHTOBBIE H AAUMTOBBIE JIABBI 3aeTal0T Ha KOpe BLIBETPHBAHHA BepXHelalieo—
S0HCKMX I'PAHATOB, 6a3albHOM I'OPH3OHTE KOHIVIOMEPATOR, I'PABEHUTOB H Necya-
HUKOB HIDKHEI'O fefiaca WIH PachnonmKeHbl BHYTpH Tonuwm gopmanuu, HauGonee zac-
To Ha Iopons! diyHAaMeHTa Halerawt [apbl MoOIHOCTE IIOTOKOB aamaroB (20—
70 M) ob6prHO Heckonbko Bonbwe, wem aHpeaurop (10-40 m). Tlo mpocrupanuo
MOIIHOCTL M TexX, W APYrHX KpaiiHe HeBhIAepXaHa ¥ Ha pacCTOgHHM 2-3 KM HHOr[aa
HoMeHdgeTcdar B 2 pasa u Oonee,

: Kopa BHIBETPHBAHHS H3y4eHa reojioraMuy Ceaepo——KaBKaacKorn I"'eo/IoOri49ecKoro

ynpasnenns B.A, Menshnkosbiv, C.M. Pemusckum, C.M. TebunosemM, A.T. Kys-
HELOBBIM.

28



Hau6omee xopowmo npocrnexuBalTCd AHOE3HUTOBEIE NOTOKH. Tak, H3y4YeHHBbIH HaAMH
AHOEe3HTOBLIH NOTOK B BEPXHHX 4YACTAX pa3peda dopMaudu NPOTArABaeTCH HA pac—
crogurd okono 10 kM or p. Xoa no p. YHan, MomHocts ero 15 M B pafione
p. Xoa, 10 M - y noc. Musyp, 30 M - Ha npaBoMm Oepery p. ApxoH, okono 20M -
Ha mpaBoMm Gepery p. Yuan, Ha Bcem NDOTSDKGHHH DH 3aneraer Ha THPOKIACTHYEC—
KHX NOpOfax, 3a HCKIo4eHWeM GaccefiHa p. YHal, I'le HATeKaeT Ha [amUTOBHIE
7apbl. 1]0 HaNpaBNeHMIO K MOAOUBe yMeHbUWAeTCH PAaCKpPHCTANIM3OBAHHOCTH AHOE3H—
TOB, TEMHOUBETHmIe MHAHepalbl ONAUMTH3KMPYIOTCH GONee MHTEHCHBHO M yBelHYHBaETCH
KO/IM4eCTBO PYyAHBIX MHHepaioB., BepxHag 4acTh 3TOr0 JIAaBOBOrO MOTOKA HA JIeBO—
Gepexbe pex ApnoH M ApxoOH NoaBeprvlack pasMbley, NpeAuleCTBYOIMEMY OTIOKe—
HHI0 MepeKphIBAMEX €I'0 I'NIHHHCTBIX OCaflKOB OOMepckKoro bBogpacTta. B 6Gacceiine
p. Xon u Ha neBobepexbe p. ApaoH, y noc. Musyp, B6IM3H KpPOBIHM aHAe3UTHl Go-
llee CTeKnoBaThl M TOPHCTEl, 4YeM B IeHTpe. AxnesuTel c p., Xon odeHb
CWILHO TeMaATH3HpOBaHE!, HYTO I[pHiaeT MopoagaM depHuli nBeT. 3TOT naBo-
Bhiff MOTOk oONapaeT rpySomIuTYATOl OTAEGNBLHOCTHIO ¥ AOBOALHO  CHIBLHO
pacci/laHioBaH.

Opyrofi aHne3uTOBLIY NOTOK HaydeH B Npeaenax KKHOH NOIOCHl pacnpoCTpPaHeHHs
aHOe3HTO-gamuToBoit Gopmanny or rope Kaftmxkunbap3osa Ha 3anafe 00 npaBoGepexbs
p. ApnoH, k¥ ceBepy OT noc. BypoH, Ha BoCcTOKe Ha paccrosuuu okono 10 km.
3neck oH zaneraer B Huzax paspesa dopmauuu, Mommocte noroka 30 M Ha rope
KaiimxunGapaona, okomo 12-15 M - Ha ceBepHbx CkiaoHaX ropbl CypxxXoX H KKHBEIX
cknonax ropsi Caponeunex, okono 20 M - Ha npaBoGepexbe p. ApAoH, K ceBepy
or noc. BypoH. BuyTpeunee cTpoeHHe M NPHKOHTAKTOBLIE USMEHEHHMS 3TOTC AHOE3H-
TOBOI'O HOTOKA GXOOHBI C ONHCAHHBLIMH BBIWE, :

HeCKonbKO NOTOKOB AHAE3UTOBLIX N8B H3Y4YeHBl Takke B sanafHom pafione Ce-
Bepuo#t Oceruu., OHH NPOTArHBAIOTCH OT BepxoBbeB p, Tananod no p. CapaunoH
Ha paccroguue Gonee 20 KM, BeposTHD, KynucoobpasHo npojo/mkad Apyr Apyra 1o
npocTHpanuio. Jlapbl ¥MeT MOmMHOCTH Ha nebBoMm Oepery p. Tanamon 8 M, B Ganke
Kcapuata — 8 M, HA OXHBIX CK/I0Hax ropsl Manyra — 13 M, Ha nesom Bepery
p. Bapry#inon = 10 M, Ha BocTouHBIX CKJIOHax ropsl Kasarxox - 60 m, Ha neBom
" npaBoM Geperax p. Capounon -~ 15 m. Taxum obpasoM, MaKCHMAIbHAH MOMHOCTE
9THX NOTOKOB OTMeuaeTcs B pajioHe ropei Kasarxox. B aHaesmrax ua nesom BGepe—
ry p. Capouaos xopowo Beipaxesa cTonfYaras OTAENBHOCTL, AHIE3UTOBEE JaBHI
3aneralT 3fech Ha NHUPOK/IACTHYECKHX NOPOOAX, YACTHYHO 3axBaThBasg HX B BHOE
KCEHOIIMTOB B CBOMX TOAOWBEHHBIX 4ACTAX. PasaMephl TAKHX KCEHOMHTOB A0 1 M B
nonepeunnke (p. Bapryiinon, ropa Kasarxox). B KpoBennHOK uacTH 3TOrC jaBoBO—
To TIOTOKA NOBCEMECTHO HabmwonaeTcs HeOOMBLWOHR pasMelE C O6pas3oBaHHEM
Ma/IOMOWHOI'0 Clos C ranekoit abdyamsor. CreneHs paCKpHCTal/IN30BAHHOC—
Ty TOpoaLl 3AKOHOMEpHO YMeHbllaeTcd OT UeHTpalbHEIX 4YacTeld  [OTOKa K
Hepude praecKnM, 2 g

[NanuTopbie NapBoBLIe NOTOKM NMPOC/ICKHBAKTCH 'B CEBepPHOH M IOKHOH Nojocax
pacnpocTpatedds popManun. B cepepHoll monoce KpynHBi JAUMTOBBIL IIOTOK H3YYeH
Ha paccroauun Gonee 10 xm “oT ropst JlaxypaHxox Ha 3alafge A0 OKpecTHOCTell
noc. Muayp Ha BocToke. Ero momsocTs Ha rope Jlaxypanxox oxono 50 M, Ha
nepom Gepery p. Canon, y noc, Bepxuwit 3rug, ¥ B paitose p. Xoa - 60 wm, Ha
nepoM OGepery p. Apanon - 65 M. llojomBeHHas 4acTb [QANWTOBLIKX  J18B
Ha ~Tope JlaxypaHxOxX ofnamaeT MHuHAATeKaMeHHON TeKCTY poii. Muorouucnen—
HLle OKpyTVIbie M 2JIMMIICOMNajibHEIe [Opbl 3alolHeHbl X/AOPHTOM H KapboHa—
Tom. Wapenxa B HHM3ax [AWTOBLIX I[IOTOKOB 3aMeTHa dqiowaHocTb (pekn
Xon, llasuynon).

B 1oxkHO# monoce pacnpocTpaHenus GOpMALMH OOMH M3 [AUUTOBBIX /IABOBRIX IOTO—
KOB ‘[POCNeXHUBAGTCH HA pACCTosiHud 7 KM OT ropsl Kakmkunbapsona oo p. Ban.
Momnocts ero wa rope Kalimxkunbapsona 10 M, Ha ceBepHBIX CKIOHAX TOQRBI
Cypxxox - 20 M, Ha wmoxHOM cknoHe ropel Capousuex - 65 M, Ha neBoGepexbe
p. ApnoH, ceeepHee noc, Bypon - 45 M, Ha p. Ban - okono 60 M. Maxcumanb—
HAag MOIIHOCTbL 3TOr0 /1aBOBOTO NoToka Ha rope CanoHBIEK.

XapakrTep OTOeNbHOCTH B [AIMTOBBIX NOTOKAX Halle BCero Ipy6oniMTHSKOBBI.
Ouenb ¥YacTO MOPOABI CHNBHO pacc/aHUOBaHBL MaMeHeHHa B MPUKOHTAKTOBBIX 4YacTax
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AANMTOBBLIX M AHNE3UTOBBIX NOTOKOB OYEHb NOXOXH — PACKPHCTANM3OBAHHOCTB H
KPYNHO3EPHHCTOCTEL NOPOA YBENMHUBAIOTCS OT KpPAaeBbX HaCTeli K HeHTpalbHbM. B
HanpaplieHMHd KPOBJIH YyMeHbUWAaKTCH TaK¥e pasmMepbl H KOJIH4YECTBO BKpPaNnleHHHKOB
njaaruoknas’a, poroBoil o6MaHKH, NMHPOKCEHA M YBENUYHBAETCH HX HM3MEHeHHOCTh
(rnaBEbM obpasom kKapGomaTH3amms ).

B ofnactu ceepepHo#t u 10xHOH nonoc pacnpocTpaHeHns Gopmanun Habmopamorcs
HeCKO/LKO 6olnee MalOMOMHBIX U He CTOJ/b NPOTHXKEHHBIX MOTOKOB AHOE3UTOBBIX H
OAIHUTOBBIX I1aB, oﬁnanalomnx, OOHaKo, BCeMH XapaKTepHbIMH ocobenHoctamu Gonee
MOIIHEIX NOTOKOB., TakK, HeCKO/IbLKO AHAESHTOBBIX MOTOKOB NPOTSXKEHHOCTBIO 2-3 KM
Hay4YeHbl B BOCTOYHOM paijioHe — Ha ropax Jlaxypauxox, Ka#mxkunabapasonn, Cypxxox,
CanonBuek, B6nusu noc. Bepxnuii 3rua, no p. Xoo, Ha nesom 6Gepery p. llasuynon;
B Mnaﬂhom pafione - or ropel Mauyra Ha neBom Bepery p. Ypyx nao p. Capaupos.
Heckonpko naunMToBBIX NOTOKOB ANMHOH OO0 2 KM BCTpedeHbl Ha ropax JlaxypaHxox,
Ka#nxunGapsonn, Cypxxox, y noc. Bepxum#t 3rug, p. Xoa, npaBobepembe p. YHan
# npaBom 6Gopry p. PHaranos,

[lpocnenutTe HampablleHWe TeuYeHHs /laB OYeHb CIOMKHO BBHAY TOI'O, 4TO BapHalH{
MOIIHOCTH aBOBOI'O INOTOKa 4YaACTHYHO HBIMIOTCH CHeACTBHEeM ero HaTeKaHHd Ha
HEepOBHOCTH nNaneopenkedpa. TemM He MeHee Ha OCHOBAHMHM pachnpefefleHHs MOUIHOCTe#H
MOXHO caeqnaTh BBIBOO O CylleC TBOBAHMHM HECKOJIBKHX BYJNKaHH4YeCKHX LEeHTpPOB, TO4Y-—
HOe MONOXKEeHHe KOTOPHIX OnpefleliuTh TPyAHo. B Hacrodilee BpeMd BCe OHH YHHYTO -
MEeHHl 3po3uei.

Aunean'roame 1 OJaluMTOBbIE JlaBOBbIE 5PEK'~_[HH pPacnolioxeHsl B NMOAOWBEHHBIX HITH
KpPOBeJIbHBIX 4YacTdxX M[NOTOKOB COOTBETCTBYWIEro cocraba. 3ro Y4acTKH ﬁSHOMaHHDﬁ
JlaBBbl, cocTogduell u3 o6noMKOB aHOQe3HTOB HITH ONAalUMTOB, ClIIeMeHTHPOBaHHBIX JlaBO-—
BBIM II€éMEeHTOM.

JlapoBpie GpexkydH AHOE3WTOBOIO ¥ AALMTOBOIO COCTABA WHPOKO pacnpocTpaHe-
Hbl B Npepenax o6eux nonoc obHaxenuit ¢popmaunuu. OOGBMHO OHM 3allefAOT B N0-
AOWBEeHHOR Hu KpOBeJ'IbHDﬁ yacTdX NaBOBBIX NOT:KOB, a LEeHTpPAallbHbIE YacTH HUMeloT
MaCCHBHBIE CJIOXKeHHe. HeKDTOpble MaloMouHele NMOTOKH HAaUe/i0 COCTOAT M3 Gpex—
YHpOBAHHBIX Nopod. TakK, HanpHMep, AHAE3HTOBBIE /1aBbl MOHNOCTEIO 26 M B Bepx-—

Hell yacTu paapesa popmaunu Ha nepoM Gepery p. llasuynon umelor cnenyiwomee
crpoenne (cHusay pBepx):

MouHOCTb, M

1. [lapoBble GpeKuuM C HESCHO BLIPAXEHHOH (IIIOHJANEHOCTBIO. o~

ponbl 3eneHble, C yrOBATEIMH, HenpapuinbHoll GopMbl OGIOMKaMH

cnabo uaMeHeHHbX IopdMpOBHAHBIX aHMAE3WTOB pasMepoM oOT

MUKPOCKOIIMYECKHX A0 HEeCKOIBKHX CaHTHMETpOB. Hexoropeie o6~

JIOMKH DaCIONOXKEeHs! YLUIHHeHHO! CTOpOHOH napanenbHo NofoliBe

noroka. llemMeHTHpywinas cpeTio-3e/eHasd Macca — IJIOX0o pac-=

KpUCTaIUM30BaHHAH, CHILHO XJIOPHTHSHPOBAHHAS WK KapboHa~-

THOMPOBAHHAS AHAEGUTOBAR JIABA + o o o o + s + s ¢ o « s o o s s 10
2., MaccHBHEIe 3€/leHbleé aHAeSHTH C OTYeT/AHBOH (mIOHAANLHOCTRIO 27
3. Bpek4MpoBaHHbIC AHACSUTH C HEOTHETVIMBOH bnonpanbHOCTHIO,

HEeCKoNLKo 6ollee CHILHO reMaTHsHpoBaHHble, XJIOPHTH3UMpPOBaH—

HEIe B KapGoHATHSHUpOBaHHLIe.

Bepxuufi KOHTAKT aHNESMTOB C Hajleralomumyu Ha HHX ariueauronmmu naBamu
ApYyroro NOTOKAa M3BWIMCTELL, B OTAENBHBIX €ro *kapmaHax® HabmopawTcs ocBeT—
JleHHble NPOCJIOH IalOKJIBCTK‘{eCKDr‘D MaTepHana, 4TO yYka3elBaeT Ha Hexoropm«t
rnepepsE B H3JIUAHHAX.

Mopno6uoe paamelieHHe H OCOBGEHHOCTH CTPOeHHUs 30H JlaBOBBIX Opekunii xapak-—
TepHBl M WIS OPYTHX NOTOKOB: HANpuMep, B CeBepHOH mnosioce (c samana Ha BOC-
Tok) - Ha ropax Manyra, Kasarxox, JlaxypaHxoX, P. Xon; B 10XKHOH monoce ~ B
nesom 6Gopry p. Xynnapa, Ha ropax Cypxxox u CanoHBUEK.

MomHocTh 30H NAaBOBBIX Opekuuii B OAUMTOBBIX NOTOKax 06brHO Gonbuwe, YeM B
aHAE3UTOBBIX, H COCTAB/AgeT B NOQCWBEHHOK wacTH coorBercreenno 20-30 n 10-
15, a npukpoBenbHO# - 5-10 u 2-5% o6me#t MOWMHOCTH NOTOKAa.
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OcofennocTH CTPOEHHA rOPH3OHTOB tmpoun.acmqeenx mopox

[lupoknacTHyeckKHe NOPOABI NPeACTaB/leHsl TybpamH, cpedd KOTOPEIX M0 KPYNHOCTH
0ONOMKOB MOXHO BHIAENWTbL BCE CeMb I'pYI, NPeaycMOTPeHHBIX KiacCHpHKanuei
BY/IKAHOTeHHBIX 0610MOuHbIX ropabx nopoa (Knaccupuxanus..., 1962), a rakxe
TyhobpekyHaMH.

. Typel B BuAe nnacTOB HecornlacHo saneralpT Ha NOACTHIAIIMX HMX NOPOAAX.
Onn WHPOKO pacHpoCTPaHEHEl B paspesax PopMauuu Kak B 3anafHoM, Tak U BOC—
TOYHOM palionax. MomHOCTE TYGOBEIX TOPH3IOHTOB 3HAYMTENLHO BapLHPYET [0 IIomanH.

B samapsom pajioHe Tydnl 06BIMHO YyYaCTBYIOT B COCTaBe ayek PHUTMHYECKOrO
nepecnauBalyusl NHPOK/IACTHYECKHX H BYJIKAHOI@HHO-OCANOYHBIX Hopod, obpaays nnac—
Thl MOIHOCTBIO 2-3 M M SHAYHTENLHOH MPOTSKEHHOCTH. DTO NPEeHMYIECTBEHHO
KpyNHO— M cpegHeobnomounble pa3HocTH (pasmep obmomkop 2-10 mm). Tomo6ubie *
Tydbl WHPOKO pacnpocTpaHeHsl B Gacceiitnax pek TaunanoH, Ypyx, Bapryiinon, la-
nuaTaooH, ARramyranoHs.

B paspesax aHnesnTo-gaunuToBoi $opMAalMH B 3anagHOM H BOCTOYHOM pafioHax
NPACYTCTBYIOT TAKXE OT[AelbHble I'OPH30HTHI I'NIBIGOBBIX ArfloMepaToBbIX, a INIABHBIM
o6pas3oM NanWIHeBBIX H KPynHoo6nomouHplX Tyhoe ¢ obromkamu B nepeex - 200,
Bo BTOpeXx — 30-2 MM, MommocTe nnactoB sTux nopoa ob6brgao 10-40 M. Inbi-
Gopbie arnomepaToBhie Tydbi oOnamaloTcs Ha rope Kasartxox, B Sacceiine p. Afira—
MyrafoH (oxpeQTHOCTH cen Ckorrara, Baxkanm, noc. <bac:§a.n) n Ha p. Xod.

Ha BocToynom cknone ropm KasaTxox FOPH3OHT NHPOKIACTHYECKHX MOPOA HMEer
cnefywomee crpoeHne., B ocHoBaHMM 3aneraer mIacT rIBIGOBBIX AriOMepATOBBLIX TY-—
dpop momuocTeo 20 M. O6nomkn pasmepom 10-20 M B OKpyIvIo#, HHOrAA SIIIHIl-
coupanbHoi GopMEl IpeacTaBAmIOT coboill THNHYHBIEe BynkaHudeckne Gom6eL Hepenxo
Habmonaercs nponapiuBanne GomGo# HeMeHTHPYOIEH BY/IKAHOI@HHO~OCANOYHOH Mac—
Chl, HA OCHOBAHHWH Y ero /IeTKO ONpene/lsioTcd KPONIM M noaowsa miacra. Boxpyr raubo-
Nlee KpynmHeIX 6oMB OTMedaeTcs oxelesHeHHad, 3aKalleHHAd KOpodka ronumuHoi 0,5-1 oM.

Ha nnact 6omGoBEX TYyhoB Haneraer I'OPH3OHT KPyNHOOGIOMOYHBIX TydoB MOm—
HOCTBIO 7 M, CHABHO CIIOMCTBIX, C HECKONbKHMH TOHKHMH TPOCIIOSMH nanuIHeBLIX
typo (20-30 cm). Asumyr napenms sto#i Tommm 350°, yrim napesus 40-45°,
Bewe saneraer mnact (5 M) swmonogo6HBX CHILHO OKBAPHOBAHHBX CPefHe— H
MenkoobnomMouHbX TYPoB. [OpH3OHT nepexphiBaeTcd j1aBaMH albOHTH3HPOBAHHBIX
aHJe3HTOB.

AnanorwuneiM 06pasom (BHauane useeprancs Gonee rpy6oo6nomMOuHBIE MaTepHal,
cMmengBumiics saTeMm Gonee TOHKOOBIOMOUHBIM) TOCTPOEHE! T'OPA3OHTH MHPOKNACTH—
ku Ha pekax CapounoH W Xoa. B pafione mocneaHeii MOLIIHOCTEL IJlacTa DIIILIGOBBIX
arnomepatoebix Tyboe 12 m. O6nomke B cpeasem umeloT or 10-20 no 40 cMm B
nonepeyHuke, popMa OKpyriad HIH clerka oBalbHag. llemMeHTHpylomas macca - cped-
He3ePHHCTH TyD. ’

Jlanunnuebble, KPYyNHO— H cpeAHeo6iOMOYHEIE Tyhbl BCTPEHalOTCH TaKkKe B BHAE
OTAENBHBIX IVIACTOB MOMHOCThI0 2-20 M Cpedd H3NUBUIHXCSH NOpod Ha pekax TaHa-
noH, Ypyx, Bapryinon, Capnunon, A#iramyranos, rope Jlaxypauxox, y noc. Bepxuui
3run, no pekam Xofd, Apaod, Apxon u llasuynon. Tak, Ha nocnenHelylanwiiHeBEIe
Ty MomHocTER 15 M c ob6nomkamu (1-3 cM) sanerailoT B IEHTPANLHON YaCTH
paspesa gopMauyy, MeXny OByMs aHOe3WToBBMM noTokamM#u, CoprHpoBKa OTCYTCTBYET.

Ha p. Bapry#inon cpense—kpyns#oo6noMO4HEIe TY(E C OTAENBHBIMH JIANHIISMH
cnaraioT IJIacT MOWHOCTBI 8 M, saneraomuil Ha TyQoOpeKdYHax B HIDKHe# wacTH
paspesa dopmannu. [MonoGusle ofpasoBanmsl BCTpewalrcs B OokpecTHOCTAXx cen CKoT-
rara # Bakau Ha p. Afiramyranos.

Typbl xapakTepH3yIOTCH JHTOKPHCTA/NIOKIACTHYECKO! CTPYKTYpO# M COCTOAT H3
061OMKOB mopon u Munepanos {70-80%) u nementa {10-20%), Cpenn nepeeix
NPECYTCTBYIOT pPA3/IHYHBble CTPYKTYPHBIE Da3HOBHAHOCTH AHAE3HTOB H AALHTOB H KBap-
nuTel pynnamenra. OnrHueckue cpoficTBa nopoacobpaayomux MuHepa/loB B ob6noMkax
NopoA M MHHEpPSJIOB MASHTHYHEL

Llement TypoB — H3MeNbYEHHBI MaTepHan KHCIIOO cocrana. cssaanﬂmﬁ BHTPOK=—
nacTHuecKo#t maccoi, B cocTaB memeHTa B CpPABHHTENBHO GONBUIOM KOMHYECTBE
(no 10%) pxomaT OGNOMKHM 3epeH PyAHOrO MHHepana (MarsHeTHT, NHPHT), a Takke
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KpucTannbl anaTHta. MecramMu LeMEHTHPYIOUIAHS Macca Cil0XeHa MHKPO3epPHMCTEIM
KBapi-anbOMTOBBEIM ArperaroM, HACTHYHO 3aMEeIeHHLIM XJIOPUTOM H CEepHIATOM.

Tyhobpekunu XapakTepH3YIOTCH OCTPOYIOILHOH, HeNnpaBUiIbHOH dopmoi 0bIOMKOB
0,1-45 cm B nonepeyHuke., ITH NOPOABLl WIMPOKO PACHPOCTPAHEHBl B 3amagHOM pai-—
one CepepHoit Ocerun, o6paays NMH3oNoAo6GHBIE NIACTHEI B Nadkax NepecilauBaHUs
BYJIKAHOT'@HHO—OCAROYHBIX ¥ NHPOKZACTHYeCKHX nopod. Mx nporswenHoctsn 100-
200 M, mommocTe 1-2 M. OGHaxeHus pacnonoxeHnsl B 6accefinax pex Ypyx, Bap-
TyHAoH, Afiramyranon u Ha rope Kasarxox. B nekoropex ciygasx nnacroofpasHbie
Tena Typobpexuuii MomHoCThI0O 2-6 M sanerapor cpenu nap (ropa Cypxxox) wim
rydop (p. Lasuynon).

Oco0eHEOCTH CTPOCHWA TOPHIOHTOR BYIKAHOTEHHO-0CAI0YHBIX NOPOT

Bynkanorenno-ocanouynele nopoawl npeacTabieHsl Tydoanesponuramu (pasmep obmom- |
koB < 0,01 mm), Tydponecuammkamu (2-1 mm), Tydorpasemuramu (10-2 mm), !
rypoxonrnomeparamu (200-10 u 6onee 200 mm). Kak ¥ NHpoOKNacTHYeCKHE MO— |
POoOkl, OHH 3aleralT NnacToobpas’Ho, O6BMHO ClaralT NAYKH YepeloBaHud, B KO- ‘
TOPLIX I'PyGo0GNOMOYHEIe MOPOAL BAKOHOMEPHO CMeHgwrcsd Gollee TOHKOOGIOMOYHEI-

mu. Tak, Ha npaBoMm Gepery p. FanumarnoH crTpoeHHe Takux nayek criegyiomee (cHE—

3y BBepx): : ; |

MomHoCcTE, M

1. Tydokournomepar MenkoraneuHsl, pasMep OKPYrbx 06MOMKOB
7-8 cM. B ranpkax — aHoeauTsl, KBapl M KBapUKTbl, PeOKO I
rpauurel. llement tydosnil, kpucramnonurToknacruueckuit. Obnom-— [
KU Nopof INpeACTaBIeHbl AHNE3UTAMH, KBAPHHTAMH, a4 KpPHCTal—

JIOB — KBAPUEM, PEXE TUIATHOKIIASOM o« o o s s + o s « s s o o » 0,5-0,6
2. TydorpaBenurel ¢ OKPYIVIOH, I'IaBHBIM O0pasoM KBaplUeBO# Iailh-—

KOH PasMEepPOM OKOJIO 1 CM e o 4 o ¢ ¢ o o o s o o a o s 8 s ¢ o s 0,2-0,4
3, Tydsl cpenHeobioMO4YHBIC, PBIXIIbIE, C OOIOMKAMHK aHOE3HTOB,

KBAPLHTOB, KBApPLA ¥ MJATUOKIASA o « « « = « « s & s 5 s s s = 0,5-0,8
4. TybonecuaHHKH CBeTNO—CEpEe, C pasmepoM OGIDMKOB MeHee

P b SR el o sl e g eSSl Sl g el ol g LR e 0,3-0,4

3ra mayka PUTMHYECKH MOBTOpderca Ha paccrogHud S5O M BKPecCT NpocTHpPaHHdA.
B mepxnux yacTax 3TOi TOJUM KOIWYeCTBO KPYNHOOGIOMOYHOI'O MAaTepuaila YMeHb—
waercd, W CYMECTBEHHYI0 POlb HAYHHAIOT WI'PATh TYDOaleBpPONHUTEHI, MOIHOCTH
npocnoeB Koropeix 1,0-1,5 m. B paiione noc. Pacsan nabmopaercda a”anorudHasi ,
KapTuHa — pHTMUYeCKOe uYepefoBanue Gonee rpyboro u Sonee MelKOT'0 By/IKAHOT'@HHO- |
0Canfo4YHOT0 MaTepnaia b paspese MomHocTbio 100M. TybokoHTIOMepaTh! 0GHaXKAIOT—
ce rakke B paitone c,Cxorrara Ha p.Afiramyranon u B 6acceiine p. CapnupoH.

[Mauky BYNKaHOT'@HHO—DCAOOYHBIX MOPOA OTYET/HBO BhIAEPXAaHBI 10 IPOCTHPAHHIO.
Tak, nanpumep, nayka TaKHX NOPOA B KPOBIE aHAE3HTO-NALHMTOBOH (Qopmauny
IpocneXHBaeTcs OT BepxoBkebB p. Tanapmon ¥ roper KasaTxox W ganee K cepepy
H K OI'y OT Hee [0 c. MaxdeCcCK H jefHnka Xynnapa.

B Bocrounom paitone CepepHnoii OcerTun BynKaHOIeHHO—OCAAOYHBIE NMOPOAbI 06HA=
MEeHbl NMPeMMYyIeCTBEeHHO B INPHKPOBENLHBIX YaCTAX paspe3oB aHAe3HUTO-OalHuTOBOH
dopmanuu B Gacceisax pex Xoa, Anpon, Uasuynon, Puarnon u npeacrablieHb!
[IPeUMYIeCTBEHHD TydonecyaHHKaMy, 06pasylolMMH IAaCThl MOMHOCTEI 5-10 M.

B paapeae no p. Xon B cpensdei#t wacTH Tommd GopMalyMH 3ajlleraeT HeCKOILKO I'OpH-
30HTOB TY(PONECYaHUKOB M TYPorpasenurToB MOWMHOCTBHIO 5-6 M xaxnabmi,

OcolenEocTR cTpoenns cyGMHTPY3NBHBIX ofpasoBanni

TopHEele MOpoaABl MPEHMYIIECTBEHHO JAIHTOBOTO COCTaBa, 3alerapllie B BHAe AaeK
H HebollbUHX HHTPY3HBHBIX Te-Jl B I'DAHHTOHAAX BEpXHero naneo3os H KpHCTaingyec-—
KHX cjlaHllax NPOTepo30s — HIKHEro naneo3od, u3ydeHbl B GacceiiHax pexk Apool,
Canon, Apxox, Ynan.

B oboux Goprax p. ApooH, HA& PacCTOAHMH OKONO 5 KM BHH3 N0 TEYEHHIO OT
noc. Hysan, B 3HAYHTENBHO KaTaAKIA3HMPOBAHHBIX ¥ MHIOHHTH3HPOBAHHBIX I'PAHHTOH-—
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®yur. 7. BsauMODTHOUWCHNE NANMTOBHIX AAeK H T'PAHOAMOPUT-TIOPGHPOB C CPAHWTOMIAMM BepXHero mnaneosos B BripaboTkax
mecropoxaenns Canol, Cocrapun A.A. llpeTkos

[ — wronbuas 5-6uc, xBepumar 5; Il - ropusodr 7, HoBas o6xonka; [Il - ropmsonr 9

[ - TPaHHTOHABI BepxHero maneodos; 2 — Naik# OALHTOB; 3 — MHTDY3HH CPelHelOpPCKHX I'DAHOAMOPHT-NOPOHPOB; 4 — TEKTOHH—
yeckne Gpexuuy; J — SpyNTHBHbe OpPEeKYMHM B KOHTAKTe AAUMTOBLIX [A€K H I'DAHHTOB; 6 — TeKTOHWYeCKHe IIHHKH YepHOT'0 H
KENTOro UBeTa; 7 — XIOPHT, SMWAOT, CEPUIHMT, KapGOHATHBIE NMPOXKMUIKY; § — KBapLeBbie NpPoxuiku; 9 — OGIOMKH NAUMTOB H rpa-
HuroB; 10— nepocTtynHble ana HaGmoOeHHd Y4aCTKH



Oax BepxHero Ianeo3os BCTPeYaeTCH CEPHd AANATOBBIX MHTPY3HBHLIX Teq, NPOCTH—
palomHEXcH B ceBepo-3anafHoM Hanpaenenmn, Mommocte ux 3-10 M. Tak, Ha ne-
poM Gepery p. Apaos, nputnusurensHo B 600 k cepepy or ycrha p. Baa, Haxo-
OATCa nauMToBas Aafika mommocTs 10 m. IpocThpamme ee loro-sanamsoe, 240°,
yron napenns 85°, KoHTakThl M3BMIMCTE, HHTPySHMBHbIE, B 9HAOKOHTaKTe MOpO-
pa 6onee MeNKO3EPHHCTAM. ]

B BmpabGorkax mectopoxaeHus CanoH, Ha ropmsonrax 7, 9, 11 u B wronexe
Ne 5-6mc nanuTOBBIE MHTPY3MM 06pa3yloT Oalik¥ CYOWHPOTHOr® H ceBepo-—3anafHO-
IO NpocTHpanus MomEOCTEI 2-12 M {(dur. 7). 3neck Xe BCTpPeYeHL! HECKONLKO
aHOEe3HTOBBIX NAeK TaKOI'o € NPOCTHPaHHs MOMHOCTERI0 3-4 M. KoHTakTel C Bme-
mAalmiMy CaAAOHCKHMH I'DAHHTAMH OTHYEeTJIHBO HHTPY3HBHbIE JIHGO TEeKTOHH4YeCKHe,
B nocnepnnux Hepenko oBpasy®TCs TEKTOHMYECKHe INIMHKH TeMHO-Ceporo, WepHoro
M XenToro neeTop, NpeAcTapigompEe cobol NpoAyKT pas3BalbUOBKH I'DAHATOB H
nanuToB., B naGopaTopus anmekrponHol Mmukpockonmn UITEM AH CCCP (ananuruk
B.U. INnaTumuea) npoBefeH AHAIMa TEKTOHHYeckO# ramikm wepHoro (o6p. 36%/71)
u xentoro (o6p.36T/71) useros. OH nokasanm, uTo paHHble 06pasoBaHHA NpenCTaB=-
NeHsl NWOKTASAPUYECKHMH CIIOOAMHE C peobrapaHueM HoauMOphHON MomuhHKANHEK
2M; Hag 1M:

06p.36"/71 06p.36™/71
2M1 1M 2M 1M
a 5,19 5,19 5,1 5,18
b 8,08 8,08 8,96 8,96
B 95050 100°15’ 95°50° 101°15°
c 20,1 10,2 20,15 10,2

B orpenbHeIX Chyuasx B NPHKOHTAKTOBHIX YaCTAX AA€K BOSHHMKAIOT MAIOMOIIHEE
(20-30 cM) zoHKE SpPYNTHBHBIX 6GpeKYHii — MOPOM, COCTOMNIMX H3 YIVIOBATHIX 06—
JIOMKOB BMENAIOIAX BePXHEeNaleo30HCKHX I'PAHUTOMAOB, ClLeMeHTHPOBAHHBIX BEUIECT—
BOM HHTPYAMPOBABIINX [AlHTOB,

MEHorouncnenssie 0AUMTOBHIE nafikn HaGmopgaloTcd Takke B BepxHeNaneo30HCKHX
I'paHHTAX CANOHCKOI'O THNA BO BCeX MX OGHaMeHMsax Mexay noc. Hmxmmit 3rua m
Muszyp. Cea3bp naek ¢ Kako#-nubo cHcTeMoif pasliomoB He ycraHoBneHa. [lo mau-
HeiM C,M, PemuHCKOr0, B paifioHe 3rHACKOI'O NONMMETaNIAYEeCKOr'0 MeCTOPOXKASHHSA
faiKy NpyypodYeHbl K TPEIMHAM 4YeThIpeX HanpapieHuii: cyOMepHOMOHANLHOTD, CyOulH-
DOTHOI'O, CeBepo-BOCTOYHOI'0 H CeBepo-3anannoro. CTPYKTYpHAS TeofioruyecKas
CKBa)cuHa, npobypeHHasd B paiOHe noluMeTaIHyeCcKoro mecropoxnaeHus [Dxumu,

. B 30He CyOMepHaHOHA/ILHOTIO pasiioMa, TakXe MONCEK/Ia MHOIOYHC/IGHHEIE NalUTOBhIe
EHTPYySHBHEIE Tena. Cnenoparenbio, noaoOhbie ofpasopanus B npenenax Canono-—
YHaneckolf aHTHKIHHANA pacnpocTpaHeHs! wmpoko. Hamu Hurpne He nabmiopancst npo-—
PbIB OAOHTOBBEIMH [aiiKaMH /1aBOBBIX NOTOKOB H NEPEeKPBIBAIOIIAX SHAE3HUTO-AALHUTOBYIO
topManmio MecyaHoO-IIHHMCTHIX OCaNKoB mnuHc6axa. OrnenvHele Oaiiky, NTPOpPLIBAIO-
Imie KPHCTAIIHYeCKHe ClaHIb! GYpPOHCKOH CBHTHI B patione noc. Bypor u mno p. lei,
CHNBHO PACCHIAHUOBAHEI, OYQHHHPOBAHBI M, 10 HAwWeMy MHEHMIO, 4 TakkKe [0 AAHHLIM
I'.[l. AdanacreBa (1956, 1958) u C.M, PrmuHCKOr'o, BeposTHO, HMEIOT Hale030i-
CKHit BOapacrT.

Ierporpagua ropuAX HOPOR AHACSHTO-RAMUTOBON dopmanmn
[Merporpaua an/e3nTOBHIX H JAIATOBBIX JAB

B nerporpapuyeckoM OTHOUICHHH AHAE3UTOBBIE M [AIMTOBBLIC JaBhli 3afMalHoro paifo-
Ha Cepeproii OcerTusn GIH3KH TAKOBBIM BOCTOYHOrO paitoHa., OnpeneneHHble paaiuuis
YCTAHABIHBAIOTCH MWL MeXAYy NOpoAaMM CeBepHOoH H IKHOH ncioc obHaxeHuit dop-
Manud. B CBasu C 3THM [/l HUX NpHBENEeHO pasfelbHOe onucaHue ocobGeHHOCTel
MHHEpPAa/IEHOI'D COCTaBa, MHKPOCTPYKTYP H XapakKTepa H3MeEHeHHs.

[Nerporpadug aHaeanToB, MakpocKONHYecKy aHOESUTHl — MACCHBHBIE MOPOAEI

TEMHO-3€iIeHOrD, PHONeTOBOrD ¥ TEeMHO-CEepors HBeTOB C nNOPPHpPOROH CTPYKTY—
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poit. MuHepansHBIA COCTAB ClENYOMM: MIArHOKIA3, POrobBas o6MAaHEA, MOHOKIHH-

" Hpit MEPOKCen (STOT M MpeABAymEA MEHepasasl BCerga Haleno 3aMelleHs! XIOPHTOM

® kapbonatom). PynHble mMHHepanbl — MAarHeTHT, HW/IbMEHHT, NHPHT H pyTwi, [naB—
Hefiuwe axkneccopHele — ceH, UHPKOH, AmaTHT. BTopHuyHBIE MHHepanbl — XIOPHT, Kap-
GoEaT, 2NMAOT, CepHOHT, cOocClOpHT, OCHOBHAg Macca HMeeT I'HAJIONHIHTOBYIO H

_NHIOTAKCHTOBYIO CTPYETYpY. KonHYecTBeHHO-MHHepaNbHEM H XHMHYECKH# COCTaB

AHNEe3HTOB pPA3NHUYHBIX JIABOBLIX NOTOKOB NpHBefeH B Tabn, 1 m 2.

[naruoknas cABOAHHKOBAH B NPOCTHIE H MNOJIHCHHTETHYECKHEe NBOMHMKH NpeHMYy-~
IMeCTBeHHO mo ankbHTOROMYy M KapncGaackomy 3akoHam H obpasyeT TabnuTyaThIe
gepHa, MHOPOa HenpaBwibHOH, yrioeatoi dopmer (ra6n. 3). B Gonbuuncree ange-
3HTOB MUIATHMOK/NA3 BKPAN/IeHHHKOB M MHKPO/IMHOB NpeACTaBileH albOHTOM (Ne 0-5).
[epBHuHEll MIarvoKIas cocTaBa aHAes3WH — onuroknasa (Ne 27-44) scrpevaercs
TONBKD B OG/IOMKAX AHNE3HTOBBIX JlaB M3 TYPOB W B HEKOTOPHIX /J4BOBBRIXX NOTOKAX
B Gacceftnax pex Xon u llaswynoH. B anpmesuTax nocnenHeit NpuCyTCTBYIOT M BKpan-
NeHHMKH anbbura. Tam xe wacTo HaGmonalTCHa 30HANBHEIE KPHCTABI Niarkokiasa,
Hepeoxo OKpyI/ioi ¥ HenpaBmnbHOR dopmel. Yucno soH poctumraer 10-15. Hanbo-
fee XapakTepHa NpAMAas 30HA/IBLHOCTE,

Porosaa o6MaHka UMeeT IMHHONPHAMATHIECKYIO GOPMY C OTHETIMBOH CNAKHOCTBIO
no (110). Paamep sepen 0,3-1,0 mm. MOHOKIMHHBL MHPOKCEH o6pasyer KOPOTKD~
npuamaTugeckne uEamBuael (0,1-1,5 MMm).

MarseTHT ¥ DMPHT NPHCYTCTEYIOT B KceHomopdHbeix aepsax (0,02~0,05 u
- 0,02-0, 10 MM coorBercTBeHHo). [locnennuit HaGmooaeTCs WHOTAA B BHAE KPHC—
‘rannoB Kybuuecko#t dopmbl. MnbMeunr BcTpewaeTcs B ¢OpMe IACTHHYATBHIX ¥ [AeHO—
PHTOBBIX KPHCTA/NIOB, pexe B Gechopmennbx a3epHax. PyTun ofpasyeT ToHuahiune
uroneyarsie xpuctanne anuuoit 0,01-0,05 mm (careHuT) u xapakTepuayeTcs Bhi-
cokuM aBynpenomnenuem. Cheli Habmopaercs B BHAe KCeHomoppubx 3epen (0,01-
0,05 MM) Cc BEICOKMM ABYNpeloOMIeHHEeM M HHOr[a TPEeMMHKAMH CnafHOCTH. ANATHT
(0,01-0,10 mm) obpasyer GecuperHwie cronbyaruie MHOMBHABL, HMMeIOmHe B Ceye-
HHH XapakTepHeie WecTuyronbHukd, Kpucrannuks unupkona (0,02-0,10 mm) 06bmM-
HO XOpPOWO OrpaHeHHblE H YOJHHEeHHO-NpHaMaTHueCcKOl Gopmel, XIOpPHT npencrabBieH
HeCKO/IbKHMH PA3HOBHAHOCTAMH: KITHHOXIIODOM ApKO-3€/IeHOr0 HOBeTa C YIrilaMH Mo~
racanus okono 10°, nnmeoxpompylomuM B 3elleHBIX TOHAX, M NEHHWHOM C SPKO—PHO-
NeTOBLIMH IIBETAMH HMHTeppepeHuunH.- KapGoHaT NpHCYTCTBYeT B BHAE UleCTOBaAThLIX
KPHCTa//IOB, a Takxe BcTpeyaercs B Menkmx (0,01-0,07 _MM) 3epHax HenpaBWlib—
HO# GOpPMBI C BEICOKHM ABynpenomieHHeM, CepunuT o6pasyeT TOHKOYeUlyfyaThle arpe-
raThl C HUI3KHM [OBYIpellOM/IeHHeM, IPeHAT — MelIKHe Helury HKH, pexe BCTpeyaeTcs B BHOe
My4HCTHX Ar'DETaToB ¢ BLICOKMM ABYIpenomienuem. Snunor (0,02-0,08 MM) Ipencrap—
lleH yOIMHeHHO~-TabIuTIaTEIME B WeCTORAaTEHMH KPHCTa/llaMi, HHOTAa MMeeT ABOHHHKN.

OcoBeHHOCTH MHHEePAJILHOI'D COCTABA, MEKPOCTPYKTYD M H3MEHEHHOCTEL AHASSHTOBBIX
fMaB, CeBepHag nonoca ob6HaxeHu# angeauro-gannToeoll ¢opmaunnn, MmHe-
panbHBI COCTAB PasiMYHBIX NOTOKDB aHAE3HTOBHIX JlaB B npeaenax CeBepHO# mnono-
CHl pacnpocTpaHeHuss QopMaunE¥ B UelioM NOCTOSHEH H IpeTepneBaeT TONBKO KONlH-
YeCTBEHHBIE H3MEHeHMs, Tak, B 3THX mnopoaax, obnapamomux noppupoBoll CTPYKTY-
poit, cpenu noponoo6pasylomnXx MHHEpalloB CYWECTBEHHO IpeobrajaeT marvoknas,
NPUCYTCTBYIOUMI B OAHO# MIH ABYX IeHepalMdax.

3epHa nparuoknasa | renepaumn HambGonpuwiero pasmepa, O6BMHO HenpaBHIBHOM,
yraoBaToi ¢opmbl. OHH comepxaT MHKPOBK/IIOYEHHS [EeBHTpPHGHUMPOBAHHOT'O CTEKNA,
pacnonoXXeHHple napalliellbHO 30HaAM poCcTa KPHCTAaIlJIOB: Hepemm OHH HOCHAT gnenu
MarmMaTHYeckoll pesopbuuu, BhIpasuBuUeficA B YACTHYHOM OMIABISHHMH rpaHedl, Be-
POSTHO, OTHeNbHEIE 3€pHa IVIAarMoKiIasa | TIeHepalMH NPeNCTABNSIOT co6ofi KCeHO—
resibie o6pasoBaHust, Gonbwag e yacTh — HHTpareypuyeckue, [lnarmoknas |
regepallid yalme BCero BCTPe4YaeTCHa B HIKHell JacTH JaBOBBIX NOTOKOB.

Unnueuns: nnarwoknasa 1l remepamum menpuero paamepa, TabnuryaTo# GopmBI,
KaK NpaBHNO, He COOepxaT BKMOYeHHd W NpakKTHYeCKH He peaopbHpoBaHbl. ITOT
nnarHokna3 cobCTBEHHO MarmarHdeckiuit., Ilnaruoknas obeux reHepalhit B aHAE3HTO—
BbIx noTokax Ha pekax Xopn, Llasuynon u nesom Gepery p, Puarfod coBepuwieHHO
ceexx ¥ npoapadyeH. OH 06BMHO PaBHOMEPHO PACHpPOCTPaHeH no o06beMy NOpoaH,
HHOI'/la BCTPEYaloTCd TIioMeponoppupoBrie CKONMeHHd M3 4-5 KpHCTalIoB.
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Ta6nuuna 1. KonuyecreeHHO-MHHepanbubili cocras aspgeaurobrix nap Cesepuolp Ocerun (B obnemH, %)

BrpannenHiku OcuoBHas macca
nceBgoMopdoabl XNo— &
pura u xapGoHara pyaHusie XIIOpUT kapboHaT
No obpaaua Mecro Bagrua obpasua o % akmec- | o ocm - ot s o
Knas mo poro= |0 MOHO= | o0 pe aoBHOK HOBHOM HeHHAA
Boft OG-~ |KMMBHOMY | \ppepame| ,sacce macce
MaHke NUPOKCEeHy
3anmagubit patoH
Cenepuas nojoca ofuaxesuit
503%/69 Jleniit Gopr p. Ypyx, Gan- 24,64 2,10 1,26 - - 2,18 69,83
xa KcaBuara
69™/71 Tam xe, ropa Mamyra 15,16 1,20 0,62 " - - 83,02
1% 71 l'opa Kasarxox, Bocroumsit 2,78 2,84 3,38 0,54 0,03 - 17,87 72,56
CKJIOH
469771 P.Capnunon, nesbifi Gopr 4,18 7,38 0,28 « 511 - 40,43 42,67
46%/71 Tam xe, mpassifi Gopr 12,34 6,15 0,50 - b, 32,18 48,83
Cpenuuii cocras 11.85 4,61 0,63 63,31
lOwuaa nomoca obHamenui
68P/71 P.Tauanou, nessift Gopr 3,54 3,43 0,36 g 2,46 = 90,21
6771 Tam xe, npasbit Gopr, 18,78 1,83 0,90 19,82 3,83 15,64 39,20
ApHYCTLEBAad 4acTh
708/71 P.Bapryitnon, neewit 6oprt 31,50 0,01 0,50 1,66 8,29 - 1,32 56,72
73P/ 71 Tam xe, npaBelii Gopr 23,18 5,16 ¥ oo B I 14,83 5,68 3,85 46,19
Cpenunit cocras 19,28 2,74 1,01 58,00
Bocrtouumilt paiion
Cepepuas nonoca obHaxeHui
917/71 l'opa Jlaxypauxox 23,63 7,46 1,33 - 4,62 14,78 48,18
9171 Tam xe 8,16 4,17 137 6,13 - 39,10 44,07
120 B6nuau noc., Bepxuuit 22,79 7,28 1,40 - - TaT2 60,81
oy i 5 |
20 3run
42%/71 P.Xon 10,23 8,10 0,20 ” - 39,77 41,70
34°%71 P. AppoH, nessit 60pr, 2,72 3,34 0,84 3,16 - - 89,94
1 ¥Mm K ceBepy oOr noc.
Muayp
]22/71 Tam xe, 1,5 kM K ce= 18,75 6,93 1,38 - - 15,58 57,36
i i pepy or moc. Muayp
12§/ 71 Tam xe, 2,5 kM K ce= 26,78 6,97 1,15 - - - 65,10
1 Bepy or moc, Muayp
122 /71 P. Apxon, npuycrbenag 14,90 6,19 4,28 1,18 o s 14,79 58,66
i 3 4acrhb
104
T/71 P. duarpos, neewit Gopr 32,60 0,75 0,72 - - - 65,93
Cpepuuit cocras 17,62 6,17 1,06 59,10



Tabnuna 1 (okouuanue)

Bxpannenuuxu

OcHoBHas Macca

ncespoMophoabl X0~

Ne ofpaaua Mecro pasThHs Obpasua . pura u kapGoHara PynHbIe XTI0pHT xapGouar
- 1 aKnec-— Ho 0C= | copuumr | 10 O HeHaMe-
xnas 1O POro= | HO MOHO= | orp HOBHOG o S
BO# 06~ |RIMHHOMY |\ uyonanyr | Macce Macce
MaHkKe NHPOKCEeHy
HOxHaa monoca obuakeuui
90H/71 lopa Kaiipxuu6ap3oHn 9,18 2,10 1,16 1,65 2. ZT - 84,24
94%/71 Topa Cypxxox i 6,54 1,35 2,18 = 3,16 64,60
94%/11 Tam Xe 18,07 2,75 0,92 18,64 ~ 5,32 54,30
44/71 l'opa CaponBuex 20,18 9,16 0,50 - 5,18 21,03 43,95
44"171 Tam xe 18,24 6,13 1,14 - - - 74,49
96%/71 P.Apnou, npassift Gopr, 22.78 4,10 1,01 - - - 72,16
B 2,5 KM K ceBepy oT
noc, Bypou
Cpenunit cocrae 18,47 5,13 1,0) 65,61




Bonbuiag 9acTh IUIATHOKIA3A AHAESHTOBLIX JIABOBBIX NOTOKOB AILGHTHIHpOBAaHA,
Xapakrep u npupopa aToro gBieHHs B a¢pysmeBax CesBepuofi OceTnH B HacTosmee
BpeMs He yYCTAHOBIIeHEL, Mp! nprcoenunsemcsa K muenmio E,B. Kpapuenko (1966),
CUATAlOMero npouecc anLbHTH3anMK aBTOMeramMoppuueckum, B monbay sroro, mo
ero MHEHMIO, CBHAETeNLCTBYIOT: 1) oTCyTCTBHEe Kako#i-nu6o yeTKoff 8aKOHOMEDHO~
CTH pasBuTHS Opouecca (NpHYypPOYEHHOCTH ero K 30HAM HapyUleHMH KOHTAKTOB H
np.); 2) onxoBpemenHoe NpPUCYTCTBHE BO BKpallleHHHKAX OOHOI'O wryda anneausa
H anwbura, ) -

B mpounecce uameHeHus arnoknas ofemx reHepanuffi saMemaeTcs XIOPHTOM H
rapGoHaToM, O6pasyllliMK HA €ro NOBEPXHOCTH NATHA HeNpaBWNLHOK GOpMBIL, pexe
No/HEIE NCeBAOMOPGO3EI,

Porosaa o6maHka W MOHOKNHHHEBGT NHPOKCEH OOBMHO pABHOMEPHO paclpocTpaHe—
HBl IO Topone, pexe 06paayioT IioMeponoppHpOBRIe CKOIIEHHS COBMECTHO C IUlaru-—
oknasom | remepanum. Ham6onee kpynHbie BEUIENEHAS 9THX MHHEpAJIOB XapaKTEPHEI
s HIDKHMX H IeHTPa/bHBIX dYacTeli MOTOKOB, K KPOBJIe HX pa3dMepsl Pe3Ko yMeHb-
wanTCH. BO BCexX IIaBOBBIX NOTOKaAxX OHH YACTHYHO H/JIH Halelo omnmnauponanbl.
XapakTep samMellenus cnenyoomui, lleHTpanbHble YacTH MHHEPalOB CIIOXKEHBl arpera-—
ramu MenkEx (< 0,01 MM) H3OMeTpPHYHBIX 3€PeH KBapla, 3e/leHBIM XJIOPHTOM H
kapbonarom. [lepnpepuueckne wacTH NepenoiHeHL MENKHMMH, NbUIEBHAHBIMH YacTHOa-—
MH MAarHeTHTa - onamurToMm. K ncesgomopdosam mo poroeo#i o6MaHKe M MOHOK/IMH—
HOMY NHPOKCEHY 4YacTO NpHYyPOYeHHl KOPOTKOCTO/NGYATHIE KPHCTA/UIBI AlaTHTa H Mel-—
xpe KyOHMKM DIHpHTAa,

naBuefiuive axneccopnele MHHepant: (cheH, HEpKOH, anaTHT) OGLMHO paBHOMEpD—
HO pacTpocTpaHeHHl Mo o6beMy nopoAbl. M3 HHMX AMWEL ANATHT YACTO KOHIEHTPHPY—
ercs B ncepiomMopdosax IO TEMHONBETHBIM MHHEpaam.

OcHoBHag Macca obnafjaerT I'HAZIONWIMTOBOR M NHIOTAKCHTOBON CTPYKTypo# H
COCTOHT COOTBETCTBEHHO M3 XaOTHYECKHM WIH cyOmapanienbHO OPHeHTHPOBAHHBIX
MHKPOJIMTOB M/ATCHOKIA34a, NOrPYXeHHBX B IepPBOHAYAIBLHO CTEeKIOBaThii Me30CTa3HC,
KOTOpPBE B ganbHeiuieM 6b1 B SHAYHTENBHON CTENEeHH XJIODHUTH3HPOBaH, Kap6oHATHAN-
poBaH, HHorAa cepuuuTuanposad (cm. Tabm, I, ¢ B xonune kuuru), HanGonee cunbHo
KBPGOH&TEBSHHR H XJIOpHTH3alHs NpOofABlEeHbl B aHOe3HTax, paclojOXeHHbIX B HeloC—
péncrBennoi GIM30CTH OT KDPYNHBX . pasioMob (HanpuMmep, B pafioHe NOJMMeTAIHM—
9ecKuX MecTopoxaeHu#t Xonct, Apxon, Canon, 3rua). MHKDONHTHI NnarHoknasa
0bLMHO TOXEe CHIBLHO KapGoHaTHampoBaHbl, Hepenko B ocHoBHON macce Bcrpewarorcs
OoTOeNbHEIe 3ePHA, CKOIUIEHHd H IPOXHAIKH SMHAOTA.

IOxnaa nonoca o6uaxeHn#l AaHAEG3UTO-OAUMTOBOH dopManuu. AHOESHUTbI
IOKHOH MONOCHI B OTHOWEHHH MHHEpaJbHOI'O0 COCTaBa M MHKPOCTPYKTYP BecbMa
GnuskM aHaNOrHYHBIM [OpPOAaM CeBepHO# nonochl. HekoTopwie OTnHYMS HMeEOTCH
HWE B xapakKTepe H HHTEHCHBHOCTH NPOABISHHBIX 30€Ch HA/IOXKEHHBIX MPOHECcCOB,

[lnarvoknas AByXx redepaunit (MHETpaTenIypHYecKHii H cOGCTBEHHO MarmMaTHieC—
Kkuii) u MHKPONIHTBEl B AHAESHTAX M3 BCEX HM3YYeHHbIX NOTOKOB NpPeACTABIeHBI HCKIO—
guTenBHo anbburom. [locnennu#t samemaeTcs COCCIOPMTOM, XJAOPHTOM H kKapGoHAaTOM
BIVIOTH A0 MNOJHBIX HCQBHOMOPCPOB. Menkue 3€epPHa TeMHOIBeTHBIX MHHEpAaJIOB Halelo
ONaNUTH3UPOBAHL M PeXe XIOPHTH3HPOBAHEL :

OcHopHag Macca B GONbUMHCTBE AHAE3HTOB HMeeT MHKPODelbL3UTOBYI0 CTPYKTY-—
PY, MHTEHCHBHO X/IOPHTH3HpOBAHa M HepedKO IMOpoTepManbHO OKBapuoBaHa (cm,
Ta6n.l, 6). Ha neepom u npapom Goprax pex Tamanon, Bapryitnon, ropax Ka#n-
xunbapaonn u CanoHBliek B Helt npucyrcreyer cepmuut (2,46; 3,83; 5,68;

2,27 u 5,18% coorBercrpBenno), Bo mMHorux obpasmax aHAe3HTOB BCTPeYalOTCH
KBapneBble, KBapu-nonenounaToBbple H SHHHDTOBB.!e MPOXHIIKH. .

Ilerporpapus pnanuToB, [JauuThl — MACCHBHBIE MOPOALI CepPO-3e/IeHOro, TeMHO~
M CBeTJIO-CEPOro HIBeTOB ¢ NoppupoBod CTPYKTYpo#h., Bo BpanmemHukax npHCyT-
CTBYIOT IJIaruokias, poropas o6MaHKa, MOHOKIHHHbII NHPOKCEH, GHOTHT, KBapil.
Pylmue MHHepalbl TaKHe e, KaKk U B aHOe3HTax: MarHeTuT, HIbMEHHT, pYyTWl, IH-
pur. [maBHefiuine akneccopHwie — cdeH, anaTHT, UHPKOH; BTOPHYHBIE MHHepaibl —
‘XMOPUT, Kap6oHaT, SMHAOT, CEPHLHT, aHalIbLMM, HeonuThl.. OCHOBHag Macca OalM-—
TOB MMeeT MHUKpoDeNbL3uTOBYI0 W MHUKDPONOHRKHIMTOBYIO CTPYKTYPY.KonuuecTBeHHO~MH—
HepanbHbii M XUMHYECKHH COCTAaB nanuTbB npuBefned B tabn. 4 m 5.
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Ta6nunma 2, XuMHYeCKW! COCTAB QHAESHTOB H GIH3KHX HM NOPON AHAE3H

MecTo BasTus . .
JleBbl ceBepHO# Nosiock! ofHaXXeHHN

3anangumift pation
59M/71 JleBnift 6opT p.Ypyx, 59,93 0,84 17,24 0,59

ropa Manyra
88°%71 Paftor noc. dacuan 61,80 0,44 15,82 0,70
467771 P. Capaepos, et 59,60 0,75 15,52 1,23

NpETOK p. AllraMyranon
46¢I'71 Tam xe 55,74 0,74 15,28 1,94
1571 P.lamiarpon, npaeeit 54,88 0,80 * 17,50 0,55

npurok p.Aframyrapos '

BocTouneit paiion
91/71 Topa /laxypauxox 60,73 0,72 18,27 0,64
91771 Tam xe 59,13 0,74 15,08 2,12
42%/71 Mpaesi#t 6opr p.Xon 60,70 0,63 15,01 1,65
376 Tam xe 59,14 0,36 14,64 1,02
76/44 P. Laman 58,42 0,74 16,64 . o i
M-139 Mecropoxaenne 3run 57,45 0,64 15,66 0,28
M<146 Tam we 59,42 0,57, 17,08 0,47
M=131 L 57,52 0,96 18,96 0,68
34%/71 KOxHEI CKIOH IOpE! 60,53 0,50 14,86 0,70

Annapgsipar
;27/71 Jleprrit 6opr p.AppoH, 58,81 0,44 15,48 (i P i
1 2 KM K or'y oT

ycrbsl p., ApXOH
125/71 Tam xe, 1,5 kM K 60,99 0,82 18,52 1,10
i ry or ycred p.ApxoH

Cpenuuit cocrar 59,056 0,66 16,24 1.13

=67 Mecropoxpeane Ca- 58,08 0,78 17,06 0,95

poH, wroneHa "K*

43/348 Tam xe, ropHsoHT 7 57,96 0,69 18,21 i i
Cpenuuit cocras 58,97 0,74 16,14 1,03
Cpepuui#i aHgesur 58,30 0,79 17,22 3,78

CCCP no C.II Co-
noeweny (1970)

Auamutuxu: E.H. llomeiixo, O.I. Yuawora, I'.B. Ecukopa, E.M,Hakrusac (MFEM
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ro-pamuToBO# topmanun Cepeproit Ocerun (B Bec. %)

FeO MnO MgO CaO Nazo KZO PZOS
Jlapu!
6,66 Cn. 1,87 2,53 5,29 1,30 0,19
4,34 x 4,00 2,06 4,89 0,88 0,15
3,93 0,07 2,59 3,857 1,81 3,55 -
4,20 0,08 3,34 4,72 4,72 2,01 -
o7l Q:;11 2: 717 6,63 5,68 0,92 0,23
3,25 0,04 1,15 2,89 3,56 3,46 0,19
3,23 0,09 2,54 5,20 4,30 1,58 0,21
3,40 0,09 1,70 7,02 3,04 1,67 -
3,23 0,412 2,46 6,62 3,06 1,65 -
2,07 0,06 2,99 4,35 4,17 2,12 0,06
5,37 0,16 1,80 7,83 3,00 0,44 0,18
4,37 0,16 2,35 5,18 3,34 0,92 Q.18
3,48 0,13 1,77 6,88 3,35 1,00 0,22
3,62 0,16 2,02 5,10 3,91 1,91 0,15
3,04 0,03 112 8,27 5,13 1,75 QA7
2,87 0,14 1,00 4,25 5,69 1,63 0,19
3,80 0,09 2,22 3,84 4,06 1,67 He o6H.
[aliky - mogBonsinyie KaHaslbl JTOKPOBHBLIX HM3NUSHUE AHASGHTOBBIX J1AB

2,90 0,14 2.1 4,18 2,66 2,91 0,14
4,48 0,08 4,34 4,49 3,22 1,65 0,23
3,69 0,11 3,23 4,34 2,94 2,28 He o6H.
2,25 0,18 3,02 5,90 3,80 2,08 0,27

AH CCCP).
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Ta6nuua 2 (mpomomxedne)

MecTto BasgTHR - +
Ne obpasaua N, H,0 H20 co, SO,
JlaBbl_cepepHOH [070CHl OBHAMeHUH
3anapgabifi palloH
59M/ 71 llepnifi Gopr p. YPyX, 0,10 3,00 0,18 0,02
ropa Manyra
88% 71 Pafton noc. dacuan 0,11 3,30 1,33 0,02
46Y/71 P. Capnvnon, nesobifi 0,64 2,60 4,45 0,012
OpATOK p.Alramyragod
46771 Tam xe 0,35 2,02 4,49 Cn.
1501 P.lanuarpon, npaBbij He ofu. He ofu. He ofs. He o6s.
OpHTOK p.AlraMyranoH
BocTounuit pailion
91771 Topa Jlaxypanxox - 3,12 1,64 0,02
9171 Tam xe 0,33 3,29 2,28 0,04
42%771 lMpasuit Gopr p.Xom 0,37 177 3,35 0,024
376 Tam xe 0,42 7,28 - -
76/44 P.llamag 0,70 2,56 - =
M-139 MecTtopoxpeuue 3rug 0,10 He oé:-[. He o6u. He o6H,
M~=146 Tam xe 0,01 = = N B
M-131 » 0,08 - " ”
34%/71 IOKHBI# CKJIOH Topbi 0,20 3,02 3,16 0,08
Annappeipar ‘
_1.,_3_7,71 JleBnift Gopr p.ApaoH, 0,08 2,44 4,67 0,087
B § 2 KM K KTy OT
yerbs p. Apxol
125 Tam xe, 1,5 xm k - 2,38 2,71 0,10
s A |
1 : Iy OT YCThS p,ApXOH
Cpenuuit cocras He o6H. He o6u. He ofn. He o6H.

-67 Mecropoxpenue Ca- 0,21 He o6u. He o06H. He o06H.
poH, wronbha TK” .

43/348 Ta;.q xe, rOpHaoHT 7 He o6n. o L, = 0,20
-Cpenuuit cocras » . " He o6H.
Cpenmmft anpesur 1,41 " w 2

CCCP mno C.II. Co~
noseeBy (1970)

42



[lo.m, Cymma a c b S f

Jlapbl cepepHO# Tonochl oGHAKeHMH

He obu. 99,74 13,68 8,11 13,61 69,60 50,76
4 99,84 12,07 2,51 15,32 70,10 30,53
* 100,43 9,66 4,58 12,98 72,58 38,54
v 99,63 14,06 3,84 14,20 67,90 43,34
6,66 100,24 15,00 5,00 12,70 68,30 33,10
He ofu. 99,68 13,28 3,69 10,58 72,44 35,57
v 100,13 12,26 4,54 11,61 71,59 42,24
- 100,42 9,65 5,76 11,23 73,36 44,23
- 100,00 9,80 5,60 11,80 72,8 36,00
- 98,95 12,90 5,40 11,00 70,60 50,00
6,99 99,90 7,80 7,70 12,30 72,20 50,00
5,64 99,64 9,40 6,80 10,80 73,00 46,00
5,00 100,03 9,90 9,10 7,80 73,20 55,40 .
He ofu. 99,92 12,02 4,53 10,10 73,35 43,72
- 100,23 14,09 3,76 10,12 71,42 36,82
= 100,39 15,56 3,78 7,42 738,23 53,85
He ofH. He obH.

Qamm - IIOQBOH;HEIHB KaHa/lbl IOKPOBHBIX H3VIHAHUH AHNSSHTOBHIX N1ap

5,94 98,96 11,20 5,60 6,80 74,60 21,70
6,36 100,02 10,10 5,70 13,30 70,70 41,30
He ofu. He o6H.

” 100,00 11,60 6,10 12,00 70,30 46,20
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Ta6nuna 2 (oKoHYAHHE)

MecTo BaaThd 4 ’ >
Ne ofpasna 6uasa m a Fe) n
Jlaprl ceBepHo# Iomock! o6HaMeHui
danagHbl#i palioH
59M/71 JleBeift Gopr p. ¥Ypyx, 23,35 25,83 - 85,85
ropa Mauyra
88971 Paitoun mnoc, dacuan 43,80 25,56 - 83,14
46Y/71 P.Capaunon, mnepslit 36,31 25,14 - 43,61
OPUTOK p.AliraMyragoH
a6t/71 Tam xe 41,83 " 15,81 78,35
1571 P.Tlanunarpon, npaeeit 39,40 - 27,5 90,00
npurok p.AfiraMyrapnou '
BocTouHBili paiion
91/71 lopa JlaxypaHxox 18,78 45,63 " 60,96
91%/71 Tam xe 39,13 - 18,63 81,18
42%/71 Mpaesitt Gopr p.Xom 26,92 _ 28,84 73,13
376 Tam xe 38,00 - 26,00 73,00
76/44 P. lUaman 48,60 - 0 75,50
M-~139 Mecropoxpenue 3rup 25,90 - 23,10 92,3
M-146 Tam xe 39,10 14,90 - 84,30
M-131 # 42,70 - 19,00 83,00
343/71 HOxHBI CKNOH TOpbI 35,84 - 20,43 75,90
Annapperpar
12 2/71 "JleBert Gopr p.Apnon, 19,49 - 43,68 81,59
1 2 KM K Iy OT yCThs
p. Apxon
125[71 Tam xe, 1,5 kM kK 24,04 - 22,11 84,40
i A IOr'y Or yCThs p.ApXoH

CpenHut cocrase

[aiiky ~ nogBondluxe KaHa/bl NMOKPOBHLIX H3IMSHHN AHNESHTOBLIX JlaB

=67 Mecropoxpenne Ca- 45,20 33,20
poH, wronbhs “K*
43/348 Tam xe, ropuaonr 7 58,10 -

Cpenuuil cocras

Cpennuft aHpesuT 43,30 -
CCCP no C.,II. Co~
noebeny (1970)

0,50

10,50

58,40

74,80

74,10
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t @ Q a/c JluTeparypHBIf HCTOYHHK

[/laBer cepepuolt monock! OGHEMEHHH
0,99 3,55 8,73 4,40 liperxos, 1972,
0,48 3,98 13,55 4,81 Tam xe
0,90 7,82 21,46 2,11 L
0,96 12,24 3,84 3,66 ”
0,80 3,30 -0,4 3,00 A.Il. JleGeger, 1950
0,88 5,30 14,64 3,59 Liserxos, 19723
0,91 16,15 1435 2.70 Tam xe
0,78 13,46 21,66 1,67 ¥
0,50 74,50 20,40 1,70 A.IL JleGener, 1950
0,90 3,10 10,10 2,40 Tam xe
0,80 2,40 21,10 1,10 Marepnanri E.B. Kpasuenko
0,80 4,00 20,40 1,40 To xe
1,20 7,70 17,50 1,10 4
0,59 6,44 19,13 2,65 lIlseTkoB, 19723
0,61 6,50 9,71 3,91 Tam xe
0,97 13,46 10,57 4,12 4

gam - noasBoasuye KaHAaIbl IOKPOBHBIX H3JIMAHMHK A30e3HTOBbIX 4B

1,00 10,40 21,20 2,00 Marepuaymi E.B. KpaByenko
0,80 7,60 15,70 1,70 Marepuammi A.I', Kysuenoba
- - 1 1. 30 -
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Ta6amrua 3. OnrTudeckme CBOACTBA M COCTAB MIarHOKnasa B aufgeaurax CesepHoft Ocerud

Magkcumane-
:lﬁ Wm:mu o Cocras
: MMeTp -
Ne ofpazna XapakrepHCrura MIArHOK/I838 i i 225 i R
30He
(010)
1 |
" l'opa Kasarxox
847/71 BxpanneHHux .
I resepauus, npaBmnsuas rabnaruaras dopma, pasmep 25 [001] Ne 37, aupeaun
2,00 mmMm ‘
rabmaryaras ¢opma, pasmep 3,00 mm 26 (010) Ne. 38, aHpesun
I resepamus, paamep 0,80 MM 29 (010) Ne 43, aupeaun
rabnuryarag popma, paamep 0,20 mm 26,5 (010) Ne 38, aupesuH
84%/71 Muxkponur, yumHessaa dopma, pasmep 0,10 mm 25 {010) Ne 37, aHpesun
88M/71 Bkpanneunux, rabnuryaras dpopma, pasmep 0,35 mm 19,5 (010) Ne 31, aupeaun
88M/71 Muxkponur, ra6muryaras ¢opma, paamep 0,20 mm 22,5 (010) Ne 32, aupeaun
88M/71 Brpanneuuux, tabnuruaras dopma, pasmep 0,80 mm (010) Ne 42, aupeaun (1,0)'
P.Tanuartnon
74%/71 Bxkpannenauk
yamiHesHo~Tabmiryaras gopma, paamep 1,30 mm 16 [001] Ne 27, omuroxnaa .
I renwepaums, Tabmiruaras popma, pasmep 1,20 mm 18 (010) Ne 30, aupesun
74%171 MuxkponuT, ra6nuryaras gopma, pasmep 0,10 mm 20 (010) Ne. 32, aupesHn
74771 Brpannennux
I renepauns, rabauruaras ¢opma, paamep 0,80 mm 17:5 (010) Ne 29, oymroxnas
yIIHHeHHO=-TabmuTyaTas dopMa, pasmep 0,25 mM 17,5 (010) To xe
II renepanus, ra6nuruaras gopma, paamep 0,60 mm 18,5 (010) Ne 31, anpesaHH
Fopa Mamyra — R ——
6971 Mukponur, rabnurdaras dopma, paamep 0,15 wmm ie Ne 30, anpeaun
68/ 71 BxpannenHuk
II renepaumns, tabnuryaras dopma, pasmep 0,35 MM 18 [010] To xe
rabmuruaras dopma, paamep 0,40 wmm 16 {010) Ne 28, omuroxnas
Il remepauns, uenpasunnuas gopma, paamep 0,70 Mm 15,5 (001) Ne 27, anwbur
P. Bapryitnou
o o | BxpanneHHuk
I resepaumus, wenpapmnbuas dopma, paamep 0,25 MM 18 [001] Ne 31, anpeaun
to %e, pasmep 0,70 mm 17 (010) Ne 30, aupesun
TOo Xe, paamep 1,00 mm 18 (010) Ne 31, aupesun
P, llasuypou
106"/70 Bkpannenuuk
I renepanns, rabmatyaras popma, pasmep 0,50 mm (010) Ne 44 (0,5) anpeaun®
107%/70 I reuepauust, oxpyrnas dopma, pasmep 1,00 mm (001) Ne 37 (0,8) anpeaun™®
1078/70 llenTpanehaa wacrb 30HANLHON'O BEpAIIeHHHKA
I resepauns, okpyrnas dopma, paamep 0,80 mm 20 (010) Ne 37, aupesus
107%/70 Kpaepas wacrb TOro xe BxpanieHHEKA 11 Ne 27, onmroknas
1078770 Bxpannensux
| renepanms, raGnuryaras popma, paamep 1,50 mm 23 (010) Ne 41, aupesuy
To xe, pasmep 1,20 mm (010) Ne 32, aupesun **
106P770 Irerepanus, paamep 1,30 mm (010) Ne 33, aupeaun**
Coc:-aa nnaruoknasa onpefensiiid Mo KoopAawEaram apoltHMKoBO# ocH ans o6p, 88M/71; Ng = 20,5; Np = 82,5; Nm = 71,5;

ans obp. 106"/70: coormercrBenno 28,0, 84,0; 63,0; gna o6p. 107R/70: 71,0; 59,0; 40,0. B ckobkax agech U pganee B 'ra6-
nMuax - cremedb ynopapodewsoctd mo A,C. Mapq:yuuuy (1962),
**Cocrap nnaruoknasa onpeaensnu Mo yryly CHMMETPHYHOTo noracanus B some 1 k (010) u (001): ana o6p. 107R/70 - 16% pna
o6p. 106P/70 - 170,
llpumeuanue. B o6p. 84e/71 - 70%/71 onTHueckne KOHCTAHTHI IIATHOKNA38 SAMEPANNCHL B AHNE3UTOBLIX obnomkax 3 TYy$oB, B

obp. 1067/71 - 106P/71 - B aHNe3HTOBBIX JaBax.
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Ta6nuua 4, KoauuecTBeHHO-MHHepanbHbel coctas gauuroBbix jnaB CepepHoft Ocetun (B o6vemu. %)

BxpanneHsaKu OcHoBHag Macca
nceBoOMOp
posbl xJ0~
pHETA H PyoHble
Ne oSpasua Mecro BasTHE oGpacua nnaruo- |xapGouara H aK—
Kap- HeH3Me=
Knas no porosoffl GHOTHT | KBapu |UECCOP{ XIIOPUT  |CepHUHT
ofsaie i i foHaTr | HeHHas
MOHOK/IHH=
HOMY ITH—
POKCEHY
JamapHbi paftor*
lOxHas nonoca obGHa)eHHH
83“/71 P. Xynnapa, neebi#t Gopt T 12 1,02 - 1,00 0,20 2,10 37,50 5;11 45,95
BocTouumit pafion
CepepHuasg monoca obOHaxeHuit
91%/71 l'opa Jlaxypauxox 6.15 3,10 0,72 1,84 0,63 - - 10,70 76,86
91¢/71 Tam xe 21,42 3,18 0420 2,071 0,54 3.1 - - 69,48
120/71 B6mian moc.Bepxuumit 3run 12,34 1,18 - 0,80 1,10 18,78 - - 65,80
15
43“/71 P.Xon 18,10 1.03 0,60 110 0,90 7,15 - 738 63,77
43771 Tam xe 23,66 2,31 0;53 0,90 0. %72 ;85 - 6,98 57,25
34%71 P. Apnou, neBbift 6opt, 9,18 1,74 0,63 1,16 0,54 18,64 - - 68,11
1 XM x ceeepy or noc.,
Musyp
500%/69 Bopr noporu Yaam - 21,80 0,80 = 3,16 1,70 - 464 67,90
duarpon -
16/71 P. Uazuypon, neewifi 6opr 20,50 0,23 - 1,80 0,30 - - T, 27
Cpenuu#t cocras 16,58 1,87 - 1,60 0,81 - - 68,40
IOxuaa nonoca oGHaxeuwuit
90“/71 l'opa Kafipxuubapaoun 12,39 1,14 - i 0,98 83,74
90%/71 Tam xe 715 0,30 - 2,40 0,45 564 6,75 77,31
94"/71 ‘Topa Cypxxox 30,10 0,25 - 0,90 0,40 2,65 0,78 ~ 64,92
94%/71 Tam xe 18,10 0,70 = 1,15 0,90 79,24
94%/71 l'opa CapouBnmex 6,18 2,15 - 3,40 0,68 5,65 8,78 73,26
26%/71 P. Appnou, npaesit Gopr, 20,14 0,93 0,20 2,13 1,82 1,706 3,14 - 70,38
B 2,5 KM K CeBepy OT
“noc, Bypou
LZJ_./,”_ P.Bapn 13,11 1,10 - 0,80 0,91 6,18 3,16 2,18 72,56
22
Cpenuut cocrae 15,31 0,94 - 1,79 0,81

* B 3apapgHoM pafioHe B npefenax CeBepHOR monockl obHAxeHHN aHOE3WTO-AaUMTOBOH (OPMAaLHM OALHMTHI DTCYTCTBYIOT.
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Tabnuua 5. XUMHYeCKHN cocTae pamMTOB W GIH3KHX MM IOPOA AHAE3UTO=

Ne obpasua 2"6;‘;‘;:[3 BaATHH $i0, TiO, ALO; | Fey0,
Jlapei ceBepHo# ToNIOCH! obHaXeHWH dopMauuy
16/71 P.lUasnynoH, nebii 62,53 0,60 18,17 0,90
npuTok p,.dmarpgo
36 Bepxosbsi p,Canon 63,36 0,55 16,05 1,04
M=132 Mecropoxneune Hux=- 68,08 0,63 16,08 0,36
uuit 3rug
91 P.Xon 65,58 0,56 14,16 1,77
37 Bepxoebst p.Canon 63,68 0,62 16,19 3,94
63/423 P. Xon . 63,04 0,74 16,80 0,80
120/44  To xe 66,20 0,43 16,99 1,59
Cpenuuit cocrap 64,64 0,59 16,06 1,49
Jlaser J0x0} mOMOCH! o6HaXeHMit dopMamws
8371 JleBuilt 6opr. p.Xynnapa 66,83 0,79 15,867 -
123 P.Bap 62,90 0,44 16,14 0,91
-2—'2‘/71
94" /71 Fopa Cypxxox 66,30 0,61 15,01 0,86
96%/71 MNpapwift 6opr p.Appon, 67,80 0,47 16,54 0,59
cepepHee mnoc. Bypoun
Cpenuuift cocras 65,96 0,58 15,84 0,59

Jaiiky — moaopongupe KaHanb! IOKDPOBHLIX MSIHMSHHNA [AlMTOBLIX JIaB

40%/71 Mecropoxnenne Canon, 69,55 0,30 12,69 1,40
ropuzonr 9
41571 Tam xe, ropusonr 11 62,28 0,53 12,84 2,82
57 Tam xe, ropusour 7 62,12 0,587 16,10 0,51
56 Tam xe 64,50 0,50 16,28 1,81
58 L 66,52 0,37 15,42 2,21
63 P.Capon, paiton 63,10 0,81 14,51 167
noc, lanou
Cpenuut cocras 64,68 0,48 1461 . 1,73
Cpenuut pamir CCCP 65,33 0,55 16,48 2,51
no C,IL Conoereny
(1970)
Cpensu#t angeanro- 62,02 0,72 17,47 2,77

paugr CCCP mo
C.I1. Conobeeny ( 1970)

Anapuruxu: E.H. Jllometixo, E.M. Hakrurac (MTEM AH CCCP).
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pnamiroBolt ¢opmammu Cepepuolt Ocermm (B Bec. %)

FeO

e MnO MgO Ca0 Na,0 K,0 P, 0

JlaBb1 cemepHo#t monmock! ofHaxenu#t hopMaimm
4,32 0,047 3,65 1,40 5,06 1,06 -
2,47 0,08 0,89 3,47 4,00 2,00 0,14
3,08 0,09 1,85 3,53 4,12 0.56 0,17
257 0,07 1,06 3,58 2,80 2,48 0,14
3,10 0,08 0,88 3,86 3,51 1,79 0,07
3,15 0,08 2,46 4,00 1,68 2,59 0,16
1,27 0,04 1,07 302 4,29 2,30 0,04
2,81 0,07 1,69 3,27 3,64 1,83 He ofu.
JlaBu1 JOxmol mosiockl obHaXKeHwmi dopMaiym
1,15 Ca. 0,46 3,76 2,64 3,69 0,12
4,34 0,14 3,05 1,73 6,16 0,48 0,21
3,04 0,06 1,28 2,53 4,38 1,92 0,17
2,60 0,07 1,52 0,86 4,85 2,74 0,17
2,78 0,09 1,58 2,22 4,46 2,04 He ofH.
alfiki - moaBoadiiHe KaHAallbl IO BHBIX HM3JIHAH, al BbIX

1,60 0,16 1,00 2,78 2,75 2,83 =
2,30 0,12 1,81 4,08 4,80 1,67 0,12 -
3,38 0,10 3,35 3,34 2,71 2,57 0,17
2,15 0,10 1,91 3,33 3,01 2,44 0,14
0,82 0,10 1,58 2.91 3,25 2,56 0,11
2,16 0,10 2.18 4,01 2,61 2,00 0,16
2,07 0,11 1,96 3,41 3,19 2,35 He obH.
1,56 0,15 1,44 3,68 4,24 2.73 0,27
2,27 2,42 4,74 3,83 2,26 0,29

0.1X
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Ta6nunma 5 (npopomkerHe)

Mecro BasTHs

Ne o6pacna sl H,0~ Hy0" co, 50,
Jlapri_CepepHo#i mosiockl ofHaxeHH# dopMaipm
16/71 P.lUasuynon, nepmit 0,25 2,70 1,59 0,016
OPHTOK p. PHaArnon
36 Bepxoeba p.CanoH 0,23 He o6u. He ofu. He o6H.
M=132 Mecropoxaerue Hmk—
Hult 3rup 0,08 & o s
91 P. Xon 0,35 o o L
87 Bepxqaha p. Capou - D21 . ” L
63/423 P. Xon ~ b £ ¥
120/ 44 To xe 1,27 1,93 ” a4
Cpepsuit cocras | He o6u. °~ He ofH. . i
apel IO, JI0CH oGHaeHu# alMy
83"/71 JleBenit Gopr. p.Xynnapa - 2;31 2,23 0,02
1_222;”1 P.Ban - 1,38 2,23 0,03
947/71 Topa Cypxxox - 2,90 0,40 0,08
96%/71 Ilpaseit Gopr p.Apmo, - 1,90 0,10 0,03
cepepree noc,Bypou ®
Cpenuuli cocras He o6H. He o6u. He obu. He o6u.

[aiixpy — nonBopsye KaHambl NOKDPOBHBEIX HOIIHAHMA NALMTOBbLIX JlaB -

40%/71

41%/71
57
56
58
63

Mecropoxneunne Ca~
[OH, rOpH30OHT 9

Tam xe, ropuaaonr 11
Tam xe, ropusodr 7

Tam xe

P.Capon, paiion
noc., lanon

Cpenunii cocTas *

Cpeaunst gamur CCCP
no C.II. ConoereBy
(1970)

Cpenunit aHpesuTo-
pamar CCCP no
C.I1.Conoereny
(1970)

0,27

0,17
0,17
0,07
0,39

He o6H.
1,06

1,30

1,57

1,51

He o6H.

2,23

2,60

He o6H.

1,27

3,02

He o6H.
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... CymmMma e ¢ b S fr
Jlaebi CeBepHOM Tonochl ofHaMeHuH dopMaimn
- 100,29 12,23 1,66 16,16 69,75 29,22
3,84 98,12 12,40 4,40 - 6,50 76,70 52,20
1,47 100,10 12,10 4,10 9,70 76,60 34,00
5,02 99,84 10,30 4,50 6,30 78,90 60,80
2,57 100,50 10,50 4,80 10,10 74,60 64,00
4,28 99,78 7,70 4,90 13,50 73,90 23,80
= 100,44 12,80 3,70 7,30 76,20 36,20
He o6u., He obu,
Jlapnr 10xHo# momochl obHaxeHHHt dopMaimy
- 99,67 11,81 4,82 2,59 80,78 44,44
= 100,14 13,93 2,02 13,31 70,69 37,37
- 99,54 12,59 3,11 7,40 76,90 49,53
= 100,04 13,69 0,96 10,94 74,38 26,34
He o6u. He o6H.
[alixy - nonpoodmye KaHABI MOKPOBHBIX H3IMAHMI [ALMTOBLIX JlaB

K 100, 40 10,42 3,49 4,75 81,37 61,76
- 100,50 12,65 2,56 10,59 74,20 44,96
3,36 98,44 10,10 4,30 13,10 72,60 28,70
4,58 100,92 10,20 4,20 10,80 74,70 37,00
2,81 98,73 11,10 3,70 8,00 77,20 34,80
5,72 99,17 9,10 5,10 8,90 75,80 42,30
He o6H. He o6H.

= 100,00 13,50 4,40 6,30 75,80 59,40
- 100,00 11,80 5,90 9,00 73,30 52,80
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Ta6nuna 5 (okowyaHHe)

Ne o6pasua

MecTo BasTha

'

rd

oﬁpasna m a c n
Jlasui_Cepepro# ng@in obHaxenuit bopMaluy
16771 P. laauynoH, nesbiit 37,44 33,33 - 87,16
npHTOK p. Puarnou
36 Bepxobst p. Canon 23,50 23,30 - 76,60
M~132 Mecropoxaeuue Hux- 32,00 34,00 - 92,30
HUE 3rdn
91 P. Xon 30,00 9,20 - 63,00
37 Bepxosea p. Cagou 15,20 20,80 - 74,60
63/423 P. Xon 31,50 40,2 - 49,10
120744 Cpenuuft cocras 25,70 38,10 - 74,00
JlaBel IOxmHo# moinockr oGHaxeHu#H dopMaimu
83%/71 Nepui#t Gopr p.Xymiapa 30,55 25,00 - 52,43
123 P.Ban 37,87 24,74 - 95,67
CTY LA
2 :
94771 Topa Cypxxox 29,91 20,56 - 78,02
26%/71 Tpaebift 6opr p.Apmos, 23,95 51,49 - 73,92
ceeephee noc.Bypou
CpenHuit cocras
[Oa#iky — ToaBonslIMe KaHAILl IMOKPOBHLIX HANHSHUN [NALMTOBLIX JaB
40%/71 ‘Mecropoxpenue Ca- 36,76 1,46 - 59,73
noH, ropusonr 9
416/71 Tam xe, ropuzonr 11 30,20 - 24,83 86,51
57 Tam ke, ropuacer 7 44,20 27,10 - 61,50
56 TaMm Xe 30,00 33,00 - 65,00
58 . 33,90 31,90 - 65,60
63 P.Capon, paftou 44,90 13,00 - 66,70
noc. l'anon
CpenHuit cocras
Cpepuutt paumr CCCP 39,50 - 1,10 70,00
no C.I1.ConoBreBy
(1970)
Cpenuuit aHiesuTo=- - 0,80 72,60

pamar CCCP no
C.I1. Conoereny
(1970)

46,40
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t o) Q a/c JluTeparypHbli HCTOYHHK
JlaBrl CepepHoii moznockl ofHaxeHud dopMaLym

0,76 4,52 13,58 1,37 LiseTkOB, 19723

0,60 14,00 24,10 2,80 Marepuams E.B, Kpasyenxo

0,70 0,50 29,50 2,30 To xe

0,60 25,90 32,80 2,20 i

8,70 34,00 23,50 2,20 ”

0,80 - 27,50 1,60 Marepuans A.I'. Kysaenoea

0,50 19,00 23,10 3,40 JLIL Jle6epes, 1950
Jlapel JOxaioli moitochl obHaxeHuH dopMaumy

0,89 - 33,12 2,45  liserxos, 19723

0,47 6,06 11,40 6,92 Tam xe

0,72 10,28 25,51 4,05 =

0,82 4,79 20,44 13,96 =

[ajixy — nogsoasmye KaHajk! NOKDOBHBIX HMSNHAHWI QAUMTOBBIX llaB

0,34

0,67
0,60
0,50
0,40
0,70

26,46

19,10
3,20
8,90

24,30

17,00

38,38

20,54
21,10
24,90
28,50
30,20

20,20

17,10

2,98

4,94
2,30
2,50
3,00
1,70

Lserxos, 19723

Tam xe
Marepuane E.B, Kpapuenko

To xe
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Ta6nuua 6. OnTHyeckue cBOACTBa H COCTaB Iiaruoknasa B aauntax CeBep—
Hoit OceTun

Magcumanb-
HBIA yron 3akoH Cocrap Niargo-—
XapakTepHCTHKa MIaruoKiasa CUMMETPHYHO= | ABOHHHMKO- | prang

'O noracaHusa BaHuga
B 3onel(010)

I'opa Kasatxox

Bkpannenuuk, 06p. 84Y/71 |
rabnuryaras ¢opMa, pasmep

0,90 mm 17 (010) N 29, onurokiasa
[ remepauma, pasmep 1,30 mm 19 (010) Ne31, annesus

Il renepauus, tabnuruaras dopma,

paamep 0,20 MM 19,5 (010) Ne32, anpeaun

] resepalus M3 IIOMepoOnophuUpo-

BOro ckomedus, paamep 0,80 mm 18 (001) Ne30, annesun

P, Tasimatnon

Kopponupopanueii BKpannensuk, | re—

Hepanus, HenpaBHIbHas GopMa, pas—

mep 0,75 MM, o6p. 74°/71 ‘ 15,5 (010) Ne 27, onuroknaa
BxpannenHux, [[ reHepauus, Henpa-

BuibHag ¢opma, pasmep 0,40 mm 16 (010) Ne28, onuroknaa
" O6nOMOK BKpanneHHHKa, HelpaBWIbHas

dopma, paamep 0,15 mm 18,5 (010) N 27, onuroxknas

[naruoknas BxpanneHHHKOp ofpasyer TabnuTuaTbie WIH HENPaBHILHON (OPMEI
aepHa paamepom 0,2-2,5 mMm. OH Bcerga CABOMHMKOBAH B IPOCTEHIE H NOJIHCHHTE-—
THYECKHEe OBOHHHKH NpPeHMYLIeCTBEHHO Mo ankGUTOBOMY H Kapic6GaAcKoMmy 3aKOHaM.
Bo Bcex MaBoBBIX MOTOKAX [NIACHOK/IA3 BKPAINICHHHKOB M MHKDOIHTOB MpeAcTaBleH
ansburomM. B o6noMKax pnalMTOBOrO COCTaBa M3 TYQOB yOoalnoCchk 3aMEpHTH IepBHY— -
HbIi, HeR3aMEeHeHHEIl NNaruoK/Ia3 COCTaBa ONArokNas —aHneant (Ne 27-32; ra6n. 6).

Poroeas o6maHka ¥ MOHOKIMHHBIF NHPOKCEH AMATHOCTHPYIOTCA TONBKO Mo rabu-—
Tycy kpuctamnos. Qnuna mx_0,2-0,5 mM. [lns nepeoro xapaxtepHsl pombayeckue
CeHYeHUs C YoM MEexay r‘pansmu pomba 56°, Bropoit o6pasyer KpHCTaWIBl C
snemeHTaMM rpaHelt NpU3MBEl M NUHAKOMAA (XapaKTepHBl OKTasApPUYECKHe CEHeHH:).
TpemuHKH CHABHOCTH B MOHOK/IMHHOM MNHPOKCeHe, PUMKCHpyeMEle MeNKo# pynHO#
NBUILIO, NepecekalTcs moa yrioM, Gamaskum x 90°. Buorur BcTpeuaercs B Buae
yonrHeHHbx yeuryek (0,2-1,2 mMm). Munepan cnabo-aelleHOI'0 LBETa W He MJIeDX-—
poupyer. BepositHo, aTo nepexommelt TMn K ruapotuotuty. Keapu (0,2-0,8 mm)
NPHCYTCTBYET B OKPYIVIBIX 3epHax C HHM3KHM ABynpenomieHueMm. Pyanmbe, akuneccop-
Hble W BTOPHYHblE MMHepalkl JAlIMTOB HUMEIOT XapaKTepPHCTHKH, aHalO'HYHbIE TaKo-
BbIM B aHNE3HMTAaX.

Kpome BTOpWHHBIX MHHEPA/IOB W3 PPYNNEl X0OpUTa ¥ KapboHaTa, XapakTepHbIX And
aHNe3NUTOB, B AANMTaX WHOIAA BCTPEYAIOTCS USONHTHI U aHATBIMM. Heonure o6paayior
MyYHCTHIE Arperartsi, COCTOAIME K3 TOHKOBOMOKHHCTBX KpucTamioB (0,05-0,10 mm)
C HHM3KHM [BYNpEllOMIEHHUEeM, M, BEPOATHO, OTHOCHATCH K TIpynne HaTpoiuTa. AHallb-
miM (0,05-0,20 MM) npucyTcTBYeT B BHAE H3OTPONHBIX TaGIHTYATHIX KPHCTAIUIOB.

OcofeHHOCTH MHHEpPAlBLHOIO COCTaBa, MHKPOCTPYKTYP M H3MEHEHHOCTh AAlUTO-
Bbix naB, CeBepHag nonoca obHaxeHH# aHAe3HTO-AARHTOBOH GopMalUHH.
MHoro4HC/NIeHHbIe JIaBOBLIE NOTOKH [ALMTOE HA pasiuYHbIX y4acTKax TeppHTOPHA
CepepHo#t OceTHH B OTHOWEHHH MHHEpPANLHOI'O0 COCTABA H CTDYKTYPHI OCHOBHOH mac—
Chl DYEHEL CXOMHBL '
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lNoeceMecTHO Cpenn BKpamW/eHHHKOB npeoblafaeT IIArWoKnas, KOTOPHM, KAk H B
aNjeaHTax, BCTpeYAaeTCs B OBYX reHepanmsx. | IeHepauus — nHaubonee KpynHbie
mipuprabl (1,5-3,0 mMM) rabnuryaTolt M HenpaBWAbHOA POPMEL. DTOT NIArHOKNA3
OYeHb CH/IBHO M3MEHEeH: XJIOPHTHIMpOBAH, NE/MTH3HPOBaH, KapGoHATHSHPOBaH, CepH—
nHTH3HpOBaH, B HexoTOpHIX ciydaax no HeMy ofpasyercsa aHanbllim, 3aMelIAOMHNA, Ha~
npuMep B panmrax, 0bHaxalomuxcs K ceBepy OT noc. BypoH, Gonbuyio HacTh aepes.
II remepamma - Tabnuruarie dopmbl MenbwEx paamepor (0,1-1,0 mM), Tapke
06LMHO CHILHO H3MEHeHHBIe, HO cnabee mnarmoknasza | resepanuu. Imomeponophu~
POBEIE CKONNEHHA PenKH.

TemHOnBeTHbie MEHepanbl (poroBas o6MaHKa, MOHOKITMHHBLY NHEpOKCeH, GUCTHT)
NOBCEMECTHO paBHOMEPHO pachnpeqefieHsl N0 06beMy NOpPOABLI M NOMHOCTHIO 3aMelle—
Hbl XJIODHTOM, KApPOGOHATOM H O4YeHb CH/IBHO ONANMTH3HpoBaHbL lleHTpanbHble wacTH
HEeKOTOPBIX HHOMBHAOB ClIOXEHBI MEJIKO3ePHHCTHIM KBApHeBEIM arperatoM. YacTto k
ncesgomopdosaM MO TEMHONBETHLIM MHHepallaM NPHYpOuYeHBl CTon6YaThie KpPHCTa/UlH-—
ki anaTHTa. XapakTep pacnpeleneHus PyAHBIX M AKNEeCCOPHBIX MMHEPANOB CXOX
C TAKOBBIM B AHAE3HTAaX.

OcHoBHass mMacca OaundToB obnagaeT MHKpPOQeNb3UTOBOH, pexe MHKPONOAKHIHTO-
BO#l CTPYKTYpo# H o6braHO 3HAYMTENBEHO KapbOHATHSHpOBAHA, XNOPHTH3HPOBAHA H
cepunrrHaupopana (cm. Ta6n. I, 6). Xapakrep nameneHus MHUKDPOCTPYKTYpP B Hpe-
Aesax OOHOT'D /aBOBOTI'D NOTOKA NPOC/ASAMTE He ynaercs. Ilycrorwm nopoaki muoraa
BLIIONHEHE! HeonuraMi, OTMedalwTcs NPOXHIKH KBapu-ankbHTOBOro cocrasa,

IOxuag nonoca o6uHaxenu#t anaesuTo-AauuToBOM dopmauuu. [lanurTsl 10K~
HO#f MONIOCHI B OTHOWEHHH CBOACTE NopoAooOpasylomHxX MHHepalioB, XapakKrepa HX
pacnpefienielnss B nopoae M CTPYKTYp ONHaKM fauuTam ceBepHo# mosockl (cm.

Tabn. [, ). Onmsako, Kak ¥ Ol AaHOESHTOB, MMEIOTCH HEKOTODhLIE PaaiMMHs, I71aB—
HbiM 06pasoM B HHTEHCHBHOCTH HX H3MEHEHHS, B NepBYI0 OYepelb CEPHIHTH3AIHH.
B HekOoTOpPBIX NALMTOBEIX napax (pexkn Xymnapa, Ban m mpassit Gopr p. Apmon k
cepepy OT noc. BypoH) nnarmoknas BKpalsIeHHHKOB M OCHOBHAS Macca Haueno ce-
PUIATH3HPOBAHBI, XJIODHTHSHPOBAHEI M KapboHaTHaMpoBaHel. B apyrux mecrax (ropsi
Ka#tnxuubapsonn, Cypxxox, CanoHBmEK) HM3MEHEHHOCTL HECKONLKO ciabee, HO B TO
Me BpeMs 3aMeTHO Bblme, YeM B [JALMTOBBIX ' /laBAX CeBepHO# Monocel oGHaxeHwui,
Hanpumep, y noc. Bepxuumit 3rup, Capon, Musyp. B ceoe Bpems ato ormewan

IO. Adpanacrer (1956, 1958). [lo HaweMy MHEHHIO, NpUYHHa KpoeTcd B Boaaefi-~
crBHH Ha 9(G¢dysHBHEIE NMOPOABI IXHON NMONOCH! INENOYHBIX THAPOTEPMANIBEHEIX pPacTBO-
POB, CONPOBOXAABWHX BHEeAPeHHe M CTaHOBIEHHe IHNaGHCCANbHBIX HHTPY3HBOB I'pa-—
HOOHODHTOB H KBAapLUEeBLIX OMOPHTOB BepxHero mnHoneHa. llenouka eTHX "HeOHHTPY~
suit” (mpaBoGepexee p. TaHanow, Bepxoebs p. CaHryTHaoH, oTporn roper Temma)
NpOTArMBAeTCH NapalifleNnkHO I0XKHOA nojioce oOHaMeHWl aHAe3HTO-JalnHTOBONR (opma-
OHH HA PaAcCTOfHMH 1~5 KM OT Hee.

Herporpadusa cybaarpyamsasix ofpasonammi

B nerporpaduueckoM OTHOWEHHH CyGHHTPY3HBHEIE I'OPHBIE NOPOABl SBISIOTCH B OC—
HOBHOM pAa3JIM4HBIMH CTPYKTYDHBIMH Da3HOBHAHOCTSIMH [AlHTOB, B 06meM CXOOHBIX
C TAKOBBIMH M3 JIaBOBLIX NOTOKOB, OT0 noppupoBble, pexe adpupoBrie NMOpoaBl Mac—
CHBHOH TEeKCTYpbl, CBET/IO=3e/IeHOI'0 LBeTa.

B xonmgecTBenHoM orTHoweHHa (Tabn, 7) cpeam BKpaI/IeHHHKOB CYILIECTBEHHO
npeobnagaeT muaruokias, NpeACTaBleHHBI HCKTIOYHTENLHO anbGHTOM (Ne 0-5).
On B GonbuMHCTBe ClyyaeB CWILHO KapGoOHATH3MPOBAH H XJIOpHATH3HpoBaH, Hemuo-—
rouscieHssie u kpaitne menkme (0,2-0,4 mMM) 3epHa TeMHOUBETHBIX MHHEPANOB,
Kak W B llaBax, Halle/lo 3aMeleHbl XJIOPUTOM, kapbormaroM u onamutoM. Bxpannen-
HUKH KBaplla HMeIOT OKPYINIyilo ¢opMy M 3HAUHTeNbHO pe3opOHpoBaHBI OCHOBHOH
Maccoii. OHu comepXarT MHOIOYHC/IEHHBIE TBEpABLIe M rasdoBO-XHAKHE BKIIKYEHHH.
AxneccopHrle H pyOHBle MHHEpank! TaKHe Xe, KAK ¥ B NALATOBLIX JlaBaX.

OcHoBHag macca, riiaBHbiM 06pasoM MHKPOGeIb3HTOBOR CTPYKTYPhHI, COCTOHT H3
KBapl-NaneBolnaToBoro arperara ¢ HeboNbIMMM BKMOYEHHSMH TBNIEBATOrO PyO-
Horo BemecTBa. B adupoBEIX OauuTax OHAa HEpPeOKO HMeeT MHJIOTAKCHTOBYIO CTDYK-
Typy, MMKPONHTEI TpencTabiens anuGutom (oM. Tabm, I, d), Mo ocmosmo# macce
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Tab6nuna 7. Koﬁmecrnenuo—umep&nhﬂﬂﬂ COoCTaB [AaNMTOBBLIX [OaeK — AOABOAAIIMX KaHAaJIOB

H3NMGHAR AaHOe3HTO-OAIlHTOBOH

dbopManuu
BxpannenEukH OcHoBHas macca
Ne 06— MecTo BasTHS TCeRAOMOPGOSEI
XIOpHTA M Kap-— pPyOHBIE H
pa3na obpaaua il N XBapI aKxieccop— X7OpAT cepuuut | kapGomar | HEH3Me-
Kias HeHHas
HOIBETHBIM MH= HEje
Hepanam
40%71 Mecropoxnenne Camon, 13;73 0,15 3,25 0,43 1,08 - 6,12 47
rOPH3OHT 9 '
41571 Tasewe, vopusosr 11 2,18 1,04 2,18 0,80 6,18 1,50 8,14 78,03
35%/71 " ropusont 7 1,87 0,54 1,14 0,75 = 18,10 12,78 64,82
36%/71 *  wronsHs 12,18 0,93 3,65 1,10 - = = 82,14
Ne 5-6uc, 5 kpepunar
36"/71 Tam e 6,20 0,70 2,50 0,85 4,18 2,15 23,16 60,26
%/72 P. Aprow, mpase 6opr, 1,02 0,10 0,50 0,20 2,14 32,16 & 63,88
HanpoTHB moc, Muayp
Cpennnit coctab 6,19 0,57 2,20 0,69 2,78 8,99 8,37 70,71




MHTEHCHBHO Da3BHTHLI XJIOPHT, KApGOHAT H peXe, HO B 3HAYHTENbLHBIX KONHYeCTBax -
CepHUHT. XHMHYeCKH#l COCTAB ®THX NMOPOA MpHBedeH B Tabm 2 u 5,

Ha ocuopanuu TecHOH NpoCTpAHCTBEHHOH CONpPAMEeHHOCTH NALUHTOBLIX H aHle—
B3HTOBBIX CYOMHTPYSHBHLIX Tell H NIABOBHIX TOTOKOB COOTBETCTBYWOUWEro cocTaBa, a
TaK¥e OGUWHOCTH NeTporpaguyecknx ocobeHHOCTe#i HX TopoaA Mbl CYHTaeM IepBbie
TNOABOAAIMMHE KaHallaMH H3JHMaHHE M KOMarMaTHYHbBIMH HM,

Takum o6pazom, MOOBOOS HTOT H3JOMEHHOMY MaTepHAny MO MeTPONOTHH aH-—
Ae3uTO-JanuTOBON (opMalnM, MOKHO OTMETHTH Clieaywuee,

1, HecmoTps Ha WHMpOKoe TJOWANHOE PACHpPOCTpAHEeHHe, B MeTporpadHYecKoM
OTHOlleHHH H3NUBILMeCHd €€ YJieHB NO0BOJIbLHO OOHOOOpA3HBI: anb0HTHSMpOBaHHEIE aH—
Ne3HThl, JAUHMTHl M HX TepexogHbie pasHOCTH. 3To 06GyCI/OBNeHO, BEpPOATHO, EAHHCT-
BOM HMCTOYHHKA MarmMbi BCeX HAJHMSHHA H BEGPOCOB NHPOKIACTHKH,

2. [na BocTounoro padona Cepeprot OceTun B mnepBrie $askl Me3030WCKO# Mar—
MaTHYecKoft NesTeNLHOCTH OTMedaeTCs npeofilafanWe H3NMSHAN NAKTOBEIX, a B
noeaienﬂae — aHOe3HUTOBhIX naB (aHTHOpPOMHAS r[ocnenona'reanOCTb). B sanaoucm
pafioHe pauMTOBhLie NaBBl NMPAKTHYECKH OTCYTCTBYIOT, & AHOAE3HTOBEfe SAKOHOMEDHO
yepeaywTcd C NMHPOKIACTHYeCKHMH H BYJIKAHOT€HHO—-OCaOO4YHBIMH NMOpOAaAMH.

3. YuuThiBag CXOXKeCTH MHHEpallbHOMO COCTaBa H XHMH3MAa [alHTOBLIX NaeK H
NaBOBLIX TIOTOKOB, HX CTPYKTYPHYIO CONpPSIEHHOCTE M OAMHAKOBYIO CTENeHb H3Me-—
HeHudA nopon, MblI CYHTaeM HX KOMAarMAaTHYHBIMH, C Hawe#l TOYKH 3peHHd, 2TO nol-
BOOSWEEe KAaHANBI TIOKPOBHBIX H3JIMAHMH, CKOHUSHTPHPOBAHHBIe BOJIM3YM BYyNIKaHHYEC-
KHX LUeHTPOB, B HaACTOSWee BpeMs [eHYNHPOBAHHEIX. 3

4, AHNeauThl W OALMTH CEBEepPHOM H I0WHOH mnonoc ofHameHHH anne3HTO-OalH-
TOBOH ¢opMalMy TO COBOKYIMHOCTH IeOJIOrHYeCKHX M MHHepanoro-neTporpaduiecKnx
ocoGenHocTell SBNAIOTCH CHHMeHeTHYHbIMH o6pasoBaHHSIMH, Bénbmas creneHb Ha-
MEHEHHOCTH TOPOJ IOWHOH NONOCH, BEepOsSITHO, O6LACHAETCS BOaAefiCTBHEM THAPO—
TePM BepPXHEIIHOLEHOBLIX "HEOMHTPY3HH”, PACTONOKEHHbIX HA HeBONBWOM yoAalleHHH
oT 2¢dy3HBOB, - :

5. lpeobnananue NepeMBITOr0 BYJ/KAHOMEHHO=-OCAOOYHOr0, PHTMUYECKH=CIIOHC—
TOrO0 MaTepHala B 3anafHoM palioHe M MOYTH NOJHOE OTCYTCTBHE €ro B BOCTOY-
HOM CBHOETENLCTBYIOT O Goljblueit BEICOKOTOPHOCTH mnocienHero. Hanuanue nas anecn
TIOBCEeMEeCTHO MPOHCXOOH/IO B KOHTHHEHTANLHBIX yCJ/IOBHAX, BylkaHWyeckue LeHTpEHI
B HacToduee Bpems NeHYAHPOBAHBI.

TPAHOOUOPHUT-IIOPO®HPOBAAl ®OPMAIINA

Ieonorma MarMaTHYeCKHX Tea

dopmamms rpaHoanopuT-Noppupop CepepHoit OceTHH B Ieoslormdeckoi JIMTepaType
no Uenrpanchomy KaBkasy paHee He Bmijenanack, Clarawuwmude ee ropsbie NOpoabi
OMHKCEBAIICE BMecTe C OGpa3’OBAHMAMM AHOS3HTO-AALHTOBON QopMauuH MOA Has—
Banuem "nop¢upuTOB”, "KepaTtodupoB” H "aneGurodHpoR”. YxasaHHs HA TPHCYTCT—
Bue B CepepHoit OceTHH HHTPY3HBHBIX IPaHOMHOPUT-NOPGHMPOB COAepXATCH B pa-—
Gotax H.A, Cabuenxo (1970), I'.[l. AbanackeBa u np. (1971). Teonorus, ner-
‘poJlorusi ¥ BO3pAcTHOE TOJIOXKEHHE HHTPYSHBHBIX Tell, 06beNMHEHHBX B (popManuio
rPaHOOMOPHT-TIOPGUPOR, BliepBhie NpHBeOeHbI B padore amtopa (LlBeTkos, 19723).

I'panonmopuT-nopdupoBag ¢opmaliua pacnpocTpaHeHa B GaccellHe p.ApnoH B
npenenax ocebofi yactn CapoHo-YHanbcko#t anTuknueam; Craraioupe ee TOPOAB!
06paayioT CHIIO- H WTOKONOAOOHbIE Tesla H NafikH, KOHIeHTPHPYOWHecs HauGonee
YaCTO B FPAHATOMIAX BEPXHEro NAaneos30si ¥ pexe B NOPONax AHAE3UTO-AAlHTOBOMN
hopManuu,

HanGonee kpymHas HHTpyaus rpaHOAMOPHT-MOPGHPOB (IMIOWAALIO OKOIO 0,6xM2,j
obHaxaeTcsa Ha oboux Geperax p,ApXOH, B €€ HHXHEM Te4YeHHH, ¥ Ha OGOHX Ge—-
perax p.AphoH, memay noc. Muayp u ycteem p.Apxon (dur. 8). Hurpyaus ume-
eT $opMy KPYNHOro CHINIA CO CTOJG4ATON OTAENLHOCTLIO B LeHTPAJILHONR wacTH.
Bwmewmatowne noponsr - aHAeaHTOBBIC 71aBbi, NABOBBIE GPEKYHH, TY(bl .M Tydonec-
HAHWKH AHNEe3HUTO-AAUHTOBON dopmaimu. 3aMeTHO sbipaxeHo H3rubanue croes
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Pur. 8, CxeMa pasMewleHns MHTPY3WH T'PAHOAUOPHT~IOPPUPOB B TMPUYCTE=
epoit wacru p, ApxoH ®H B Gacceime p. Apnon. Cocrapun A.A,llperkop ma
OCHOBaHHM NHYHLIX Hab/moAeuu#l C HCHOML3OBAHMEM MATEPHANIOB I'eONIoTH=
yeckux cvemok CKIY

1-2 - necyaHO-TVIMHACTBIE NOPOAEI: | = TOAPCKOTO #ApPYCa, 2 = JOMEpC=
KOro spyca; 3 — KOHIVIOMEpaTH C Tanbkoll asnesuToB B KPOBIE GHAE3HTO-
nanuToBoi ¢opMaunnM; 4 = IHTOKPHCTAIOKIACTHYECKHE Ty 5 = Ty~
boGpeKkunn; ¢ = AHNE3UTOBLIE /aBbl; 7 = AHAESHUTOBLIC /1ABOBhLIE GpekuuH;
§ = mecuaHukKd; 9 = KOHIVIOMEparhl W IpapeiuThl 6asalbHOrO I'OPH3OHTA
B OCHOBAHUMM AHAE3HTO-1aunToBO¥ GopMmannu; /0 — WHTPYSHS TPAHOIHOPHT=
nopbpupor; /] -~ IPaHHTOHMOL BEpXHEro najeo3os; /2 — TEKTOHHYECKHE
TpaHulbl g = AOCTOBEpPHbIE, f = Npeamnonaraemsie

HIDKHE— M CPeOHEIOPCKHX MeCYaHHKOB, OKPYXAIOUMX HHTPYSHIO I'PaHonHOpHT-NOPGUPOB,
BLI3BAHHOE ee BHedpeHHeM.

HauGonee netalbHO KOHTAKT IPAHOOHOPHT-NOPGHPOB C BMeUAKWHMH TOpOAAMH
usyyeH Ha mpaBom Gepery p.ApxoH, B 500 M oT ycTwa, 30€Ch XOpoloO pacKpHC—
TaiM30BaHHbIe PAHONMOPHT-NIOPGHPE C KPYHHBIMH BKpalfleHHHKAMH TNNarHoKiasa
H GHOTHTA TPOPHIBAIOT TYPONECYAHHKH AHOE3HTO-AalHTOBON (GOPMAUHH MOWHOCTHIO
5 M, BBIlle KOTOPHIX 3alleratT NABOBbie GpeKyHH aHOe3HTOB. KOHTAKT CBapeHHBIH,
TyhonecyaHHKH BOM3M HEro OCBeT/IeHEl M OpPOrOBHKOBaHbl Ha paccToanmn 8-10cwm.
Kontakr uaBwmicThil, B sananHo#t yacTH MHTPy3HsS rpaHOOMOPUT-NOPGHPOB Cpe3a—
eTcs pasiioMoM CeBepo-BOCTOYHOro HampaBnenus, C ora oHa mpopeiBaeT aHie-
3UTOBLIe NlaBOBBie GPEKYHH M B OTOENILHBIX MeCcTax ¢(uoleTOBhLie Tydbl,

[pyroe xpynmHoe HWHTPY3MBHOE TeJI0 PaHOOHOPHT-TIOPPUPOB, 3anerapiee B BepX-
HEenaleo30HCKHX TPAHMTOMNAX B paiiOHe NONHMeTa/UIM4ecKOro pydHHka XolcT, He-
O[HOKpATHO Hayualioch reonoramu (Bappawsmn, 1935; A,Il, Jle6emen, 1950;
KpaByenko, 1966 u aop.). UuTpysHs uMeeT B IilaHe HeNPaBHILHYI (GOpMy, C 38—
naga cpeaaeTcd PA3liOMOM CeBepO-BOCTOYHOTO HATpABIeHUS W 3aHHMaeT wiowanb
okono 0,3 xM“. B NpHKOHTAKTOBBEIX 4ACTHX IPAHOAHOPHT-TOPGHPEI COMEpPHKAT MHO—
ro KCEHONMTOB TDAHATOB OT MHKpPOCKOMHYecKMx (HauGomee uacTo) oo 1-3 oM B
nonepeunnke. Hepeako momapaoTcd MOYTH HALENIO0 ACCHMHIMPOBAHHbLIE KCEHOHTEI
C pacI/BBYATEIMM HeYeTKHMH KOHTYDAMH.

B npenenax BepxHemnaneoaoiicKoro XoJICTHHCKOrO FPaHHTHONO MacCHBa BCTpe-—
4alOTCs HECKONLKO [aeK, CJOXEeHHbIX rpaHoAHOpHT-TNopgupamH, IlpocTHpaHHe' HX
NPeHMYUWeCTBEHHO CeBepo—-BOCTOYHOe, NajeHHe GIHM3K0 K BepTHKallLHOMY, MOUl-
~HocTe 5-10 wm.

Ha npaBom Bepery p.YHai, B KpHCTA/UHYECKHX CAAHUAX TPOTEPO30d — HiW—
Hero mnajeososl, TakXe NPUCYTCTBYIOT Aalfiki rpaHOAHOPHT-NOPGUPOB C aHAalIOrNHu—
HLIMH BJIeMEHTaMH 3alleraHusi, MouHocTk HX 5-15 wm.
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WeTpyaua rpaHOAMOPHT-NOPQHpOR niowansio okono. 0,25 K.M2, umMmewmas ¢op-
My WITOKA, HECKOJbKO YMUIHHEHHOr'©O B WHPOTHOM HanpaBlleHHH, obuaxaercs B Gac-—
cefine p. Xon (neBoro mpurtoka p.Canon), rie NpophBaeT AAUMTOBLIE JABEI aH-
neauTo-NanuToBOl (PopMaunn, B nenTpanbabix YacTaAX WTOKA rpaHOAHOPHT-NOR-—

. ¢upEl HMeloT CcTONBYATYI0 OTAeNILHOCTH.

HeBonpuoe mToKoOGpasHoe TeNo rpaHoAMOPHT-NOphHPOB (mWIowanbio OKOINO
0,16 xM<) mpopeiBaeT Tydpbl M OAUMTOBLIE JaBbl HA BOCTOYHBIX CKI/IOHAX COPEI
Annapasipar, B 30He KOHTaKTa rpaHOAHOPHT-NIOPPUPOB C BMEWAWHMH MOPOAaMH
LIHPOKO pacnpocTDaHeHbl KBpﬁOHaTHbI’B TPOXHIIKH,

Ha npaBom Gepery p.AproH, B padione p.llyc m moc.Musyp, ofHaxaercsa cepus
rpaHOOMOPHT-TIOPGUPOBEIX aeK, NMPOpLBaloWNX BepXHeNaleo30HCKUe TPaHHTHL Bce
OHH MMEKT CeBepOo-BOCTOYHOE NPOCTHpaHHe, DIM3KOoe K BepPTHXaNbHOMY TaneHHo,
MOWHOCTH HX 5-20 M. ‘

B npenenax 10XHO# TIONOCHI PACTIPOCTPAHEHHS AHAE3MTO-AAUHTOBOH QOpMmalluy,
Ha CeBepHOM Ck/loHe ropbl CypxxoX, HeGONbLIIOH CHAJ rpaHONHOPHT-TOPGHpPOB  (MOuI-
HOCTBIO OKOJIO 7 M) BHEOPHICH TO KOHTAKTY AHAG3HTOBLIX JlaB C TePeKDbBalouk-—
MH MX TIMHHCTHIMH ClaHuamMi mmxuel opwl (cm, Tabm 11,6 ). XapakTep kxoHTakTa
OueHL HM3BHJHCTEIA, B TPHKOHTAKTOBOH 4acTH paHOOHOPHT—NOP(GHPOB MHOrO 3a-
XBa4YeHHBIX H 4aCTHYHO aCCHMHHHPOBBHHbIX KCEeHOJIHTOB TJIMHHUCTHIX ClaHleB. B 3zo-
He KOHTAKTa IMPOKO DASBUTHLI XKBapleBhie MPOKHIKHM MOWHOCTH 2-35 CM, pac-
npoc"rpaﬁmomnecsl H B PpaHOﬂHOpHT—mpdﬂ(pbi, H B UJIHHHCTEIE ClaHlbl,

I'paHonnopuT-nOpGHPOBEIE OAafiKM M HHTPY3HBHBIE Tejla BCTPeYEHbl TaKke B Bbl-
pa6oTkax Mectopoxnenus Camow Ha ropuaoHTax 7, 9, 11, rAe oHH BepTHKAIILHO
3ajieraioT B BepXHENAlleO30HCKHX rpaHuTax ¥ MMelT MouwHocTh 8-10 M. Ha ro-
pusoHTE 7 aBTOPOM HabGmoOalloch NpOphLIBAHHE faliko#i rpaHOAHOPUT~NOPGHPOE (MO~
HOCTBIO 7 M) OafiKM - NOABOAAWEro KaHa/la [AIHTOBOr0 COCTABA MOMHOCTHIO OKO—
no 20 M, XapaxTep KOHTAKTa H3BW/IMCTLHIH, BOIH3H Hero PaHOAHOPHT-TOPGHPEI
Xy¥e packKpHCTal/ulM3obaHbl. Ha KoHTakTax rpaHOQHOPHT-NOP(HPOBBLIX HHTPY3HBHBIX
Tell ¢ rpaHuUTaMH BepXHEro Iaieo3d0s Hepeako o6pasyioTCH 30HBI Gpekunit (Mom-
wocTeo 20-40 cM), COCTOAWHX U3 OGNIOMKOB IPAHHTOB, CUEMEHTHPOBAHHBIX rpa-

HO[MOPHT=-TIOPGHPOM.
Bomsuioe 4HCIi0O MalOMOWHEIX [AALMTOBLIX WHTPYSHBHBIX Te/l M [a8eK, NPOPLBai-—

WKX BepPXHeNaJle030HCKHe MPAHHUTHI B pafioHe NOJMMeTANTHYECKHX MECTOpOXNaHHH
3run, Capnor, Hysan, Musyp, nokasbiBaeMuiX Ha COBPEMEHHBIX Ie0J/IOTHYECKHX Kap-—
Tax H OTHOCHMBIX K YHCIY TIOABOASUMMX KAHAJIOB YTOKPOBHHIX Hamuauui ([lname—
nepckmii, 1923; Cxakosckuii, 1931; Bapnauaun, 1935; A.II. JleGeneB, 1950
H [p.). HEXHe-cpelHeeHacoBOro BO3pacTd, BIOJIHE BEPOSTHO, SBNAIOTCH Ha ca-
MOM [lefle TPOH3BOAHBIMH T'DAHHTOMOHOrO PACIUIaBa, faBllero Hayano (opmaiuu
rpaHOAHOPUT-NIOPQHPOB, H OGPa30BAINCE TO3AHEE.

Ha ropuzonre 5 mecTopoxnenus CanoH 6BIIO 0CMOTPEHO ONHCaHHOE paHee
I.A. Ko6uneeeiv u A.I, Kysneuoseim (1969) Mmommoe Teslo 8pynTHBHBIX Gpex—
uyuil, aanerawiee B MPAaHHTOHOAX BepXHero naneo3od. DpekuHu cocTodT H3 06—
JIOMKOB [AllHTOB, I'PAHHTOB, KPHCTAJNIMYeCKHX CIIAHIEB M KBApUHTOB, CLUEeMEeHTH—
POBAHHEIX PAHONHOPHTOBLIM BeWeCcTBOM, BHOMMas MOUWHOCTBL ®TOro Tejla 1O ro-—
pua3oHTyY 5 = okono 250 M. KoHTakTel ¢ BMemamouwnMa r'paun'faun OYEHbL HEepOoB—
uele. AsMMyT nmanenns Tena: loro-sanan 220°, yrae mapenmns 70-80°, HaGmo-
pawTed anoduanl Opexuwkt B rpamurTsl. [.A. Kofuner u A.I, Kyspenor yxasomawoT
Ha cliefylouHe 0COGEHHOCTH CTPOSHHs Tella SPYNTHBHBIX Opekumit: 1) yBeluuenue
CpeAHHX paaMepoB OGIIOMKOB OT LeHTpa K KpaeBHIM 4acTaM Tenla; 2) paclpocT—
paHeHHOCTbL Ha Nepudepuu oOGIOMKOB HeNpaBHILHON ¢(OpPMBI, B HEHTPANLHON yacTH -
OBalBHBIX H wapoobpasHeiX; 3) mpeobnafaHHe B KpaeBBIX 4acTaX OGJIOMKOB rpa-
HUTOMIOB, B LEHTPANBHON - fanuToB; 4) yBellHyeHHe KOJIMYECTBA LUEMEHTA 1O Ha-
npaBleHHI0 K LeHTpy Tena.

Haubonee kpymubie 06JIOMKH, Kak NpaBHiIO, MPAHHTHOTO cOCTaBa, OKPYINoOH WM
H30MEeTPHYHOM ¢opMbl Bollee MelknHe -~ rpaHMTHOro M AALHTOBOIO COCTABA, HE=
NpaBHILHON, yrioBaToi# ¢opmbl. OTaenbHEE TpaHHTHbIE OGIOMKH AOCTHIAIT B MO-
nepeyHHke 2 M; GopMma HX mwapoobpasHas, [lepupepuyeckas yacTb LIAPOB Mpel-
cTapidgeT co6ofi PHIXIYIO, CHILHO OXeJie3HEHHYI0 KOpKy Tomuubod 2~3 cm. Hmorna
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Haubonee menkue OBGIOMKM HaCTHYHO ACCHMHUIMDOBAHBI LUeMeHTHPYIOUHM AANHTOBLIM
BemecrsoM, HabmonaeTcd OpueHTaUUd OMWHHBIX ocefl MPOADAroBATHIX O6GJIOMKOB

B Hampap/ieHuu BHeapeuuss moponsi (cm. Tabn. [I, 6 — 7). OGnoMxy KpHCTAIHYECKHX
ClIaHUEB M KBApPUHTOB 0GBMHO wmeinikme (2-3 cm), okpyriaoi ¢opmel H BCTpPEHalOTCH
penxo.

[NonofHble xe spynTHBHEIE GPEKYHH NMOACEKAOTCH WTONLHAMHE, TNPOASHHBIMH B
npasom Gopry p.ApaoH (B 500-600 M k CeBepo-BOCTOKY OT yCThe p.ApXoH) H,
BEpOSITHO, CBA3AHLEL C KPYNHbBIM HHTPY3HBOM CPaHOOMODHT-TOPGHPOB B pajfioHe mo-
cliedHen.

Fenesuc apynTHBHBIX GpexuMil cBA3aH, TO HaweMy MHEHHIO, C CepHeH B3PBLIBOB—
BRHIBPOCOB MarMbl N0 TPEUIMHAM B Ipoliecce NPOABWKEeHHS MarMaTH4YeCKo# KOJOHHBI
X [HeBHOW TMOBEPXHOCTH, H OHM NpeacTaBAdi0T coboil runaduccancHbie obpas’oBaHud.

AHanoruyHbie TOPOALI HEOOHOKPATHO OMHCHIBAJMCHL B JlTepaType OANA AOPYrHx
ob6nacreit Kapxasa (Adamacwes, Bopcyk, 1959; Koponobckuit, Munanoscxhii, 1961;
Bopcyk, 1963, 1966; Bopeyk, Macypenkos, 1964; Bopcyk, Konmpaxos, 1969),
‘a raKkwe Ang MHOrHX paiionoB CCCR

Herporpadgmn rpanogmopur-nopdhupos

I'panonuopur—nopdupsl npeacTapigioT cobolt MacCHBHEIE TIOPOAbI 3€JIeHOT0, TEeMHO-
ceporo H ¢HOMETOBOrO LBETOB C NOPGMpPOBOH# cTpyxTypoi., B mopoge Makpocko-
NHYeCKH 3amMeTHbl OTOellbHbie KDYTHBIe BKpalllleHHHKH nnarmokKiasa ¥ KBbapla, TO-
rpyXeHHble B apaHuTOBBM Gaswuc,

Bo BkpanneHHMKax NpUCYTCTBYIOT TIarHOKias, KalH-HaTpHeBL# NojeBol wmar,
poroBas o6mMaHKa M MOHOK/IHHHBIA THMpoKceH (mocnennue nBa MHHepala AMATHOC—
THPYWOTCS MWL NO raGUTyCy KPHCTANIOB H3-32 MONHONC 3aMEeUIeHHs HX BTOPHY-
HBIMH MHHepanamu), rugpo6uoTHT u xBapu (Ta6n. 8). B saBnmcumoctn or danuann-
HOrO NOJIOKEeHHS rpaHonHopuT-nopdupos (UeHTpalbHas 4acTb HHTPY3HBAE, 30HA BHOO-
KOHT&K‘I‘&) HX OCHOBHa#d MAacca NOIHOCThLID PpacKpHCTAalllIHaoBaHa nubo mmMeerT MHKpPO=—
NHTOBYIO, (PeNbL3IUTOBYI® H MHKpPONOHKHIHTOBYWO CTPYKTYyDY. CpeAM MHUKPOIHTOB NpPH—
CYTCTBYWOT IJarHOKIa3 M MeJlKHe 3epHa poroboil obmauku. [Napeellinme akueccop-
Hble MHHEepalbl — IHPKOH, anaTHT u cdeH; pyaHbie — MarHeTHT, NMHPHT, HILMEHHT H
pyTuil, BTOpHYHBle MHHepalbi — alL6UT (NOMHOCTHLIO HIM YACTHYHO 3amMellaourit
NNardoknaa), XJIopHT, kKapOoHAT, SNMAOT, CepunuT. XHMHYeCKUH cocTap 'DaHOOHO-
pHT-NOp¢HUPOB NpuBeden B Tabn, 9,

[Inaruoknas Bo BKpameHHHKAX BCeX CTPYKTYPHEIX PA3HOBHAHOCTEeHt rpaHOAHODHT.-
NOpGHPOB Tpe[CTaBlIeH WHPOKOTAGMMTYATEIMH, TAGIMTYATHIME U HeNpaBHILHOH GOp—
MBI HHOHBHAAME pasamepom 0,2-3,0 mm.

B noponax ¢ MHKpPOIHTOBOf CTPYKTYpoll 3epHa M MHKpOMUTEI Miaruoknasa (0,1-
0,2 MM H MeHee) HMeoT YATHHEHHYO0 (popMy. OBBIYHO TIArHOKIAS CABOHHHKOBAH
B TIONUCHHTeTHYECKHe H/M B TPOCTHIe ABOHHHKM TO anbbuToBOMy H KapncBanckomy
3axkoHaM. MHOMBHUALI NBONHHKOB 4YacTO NOBOIILHO WHMPOKHE H HesiCHO OyepyeHHbie, B
Haubonee KpYIHO3EPHHUCTHIX PAs3HOBHAHOCTSIX pPaHOAMOPHT-TIOPGHPOB HEKOTOpLIe
BKpAINIeHHUKH He 06/analoT NBOWHHKOBAHMEM M TIPH TIPOKpaIlHBaHWM KOOAlLTHHHT-—
putom Hatpua (Kuraft, 1966) npuobperaioT MHTEHCHBHO—KeNThl LBeT, YTO CBH—
oeTenbLCTBYeT O NPHCYTCTBHM B HuX kanusa. Opnaxo onpefenieHue ONTHYECKHX KOH=
CTaHT TaKOro KAJHeBOro M/, CKOpee, KalM-HATPHEBOIO NOJIEBOro INATa HEBO3—
MO¥HO H3-3a el'o CHNBLHON HaMeHeHHocTH., OnTHYeckMe cBOACTBA H COCTaB IIATHO-
Klla3a BKPANJIeHHHKOB, ONpenelleHHbe A/ PA3MMHBIX CTPYKTYDHHIX Pa3HOBHAHOC—
Tell rpaHOOMOPUT-NOPGUPOB Ha cTonuke PenopoBa, CBHAETENBCTBYIOT O TOM, 4TO
OH OTHOCHTCH K pany ansbuta (Me O-5) ¢ ymopsnoueHHO# WiIH GIH3KOR K yno—
pﬂﬂoquHOlﬁ crpykrypo#t (0,7-1,0). Mnarkoknas MHKDONHTOB TaKkKeé NMpeACTABJIEH
anvbuTOM T,

Porosag o6MaHKa ¥ MoHoKMEHHLH mHpokcen (0,2-0,4 mM) Hameno samewenn
BTOPHYHBIMH MHHepallaMH CpyTmbl XJopuTa W KapGOHATOM, B CBA3H C 4YeM OHAr-

CocTaB MHKDOJIHTOB OmpefelieH MO MeTOAY MAaKCHMAIBHOMO CHMMETPHYHOrO TO—
racanus B aohe | 010,
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HOCTHPYIOTCSI MO XapaKTepHBIM ANl HEX (OpMaM 3epeH. I‘nnpoﬁuo'rwrl (0,3=0,2 Mm)
BCTpeYaeTCs B BHAE DhIXJbIX YellyeK, WHOrAa ¢ 3aMeTHBIM IMIe0XPOH3MOM B ClaGo—
xopuyHeBaThIX ToHaX. Keapn (0-2,0 mM)nprcyTeTByeT BO BCeX THIAX PAHOIHO-
pHT-TIOPGHPOB, HMeeT OKPYIIyio H oBallbHyil dopmy, pewxe objrafaeT HeTKHMH rpa—
HAMH,

Lspxon {0,02;0,05 MM) HaGmopaeTcs B BUAe YANMHEHHO-TIPUGMATHYECKHX
3epeH.

Anatur (0,06-0,1 mMm) oBpasyer cTonfuarhle KPUCTALTEL 6i1€IHO~KOPHYHEBOT'O
upera, cnabo mneoxpoHpywowHe B GypoBaThkiX ToHax. g chena XapakTepHBI Mell-
ke (0,1 MM H MeHee) KIMHOBMAHBIE W/ HeNpaBHILHOH GOPMEI SepHA 3elieHOBa—
TO-CEpPOro HBeTa C BHICOKHM [BynpesomienueMm. Maruerur (0,05-0,2 mMm) pac-
NPOCTPaHEH B MEJIKHX OKDPYTJ/LIX H H30MeTDHYHEIX 3epHax. IMupur (0,15-0,20 mm)
NPHCYTCTBYEeT B BHAe HHAMBHOOB HENPABHIILHOH, peXe NpaBUNbHOR Xybuwecko# d¢op—
mel. Hnemerur (0,08-0,1.MmM) nab6mopmaercs B YONMHEHHbIX H TJIACTHHYATBHIX, XO-—
powo o6pasoBaHHBIX KPHCTalnax, pexe B BHAe GechopMenHbix 3epeH. HMuorpma or—
MedJalTCsd CKelleTHEie ¢opmbi pocta., Pyrtha (0,08-0,09 mm) BeTpeyaeTcs B BH-
fe TOHYaAHIIHX HroNBYATHIX KPHCTAJJIOB C BLICOKHM ABympefomieHuem. [ns xno-
pHTA XapakTepHbl MEJ/IKHe H TOHKHe demyiiku pasmepom 0,05-0,06 mm. [lng ne-
ro THNHYeH nneoxpousm: mo Ng — ¥entoBaTo-3eneHwni, no Np - Gecuserusbit
mbo cnabo-aenenwii., [eynpenomnenne okosno 0,02, Cyns nmo aHOMalLHEIM IBeTaM
niTepdepeHUrH, XOPHT OTHOCHTCH K Cpymniue mnedHuuHa. CepunuT BCTpedaeTcs B
TOHKO4elly#uaThiX arperaTax C BEICOKMM aBynpenomnenmem. omugor (0,02 -
0,08 MM) ofpasyeT yAIHHEHHO-TAGJMTUYATBHIE KPHCTAIIbI.

OcoGeHHOCTH MHHEpPAalILHOTO COCTABA, MHKPOCTPYKTYP H H3MEHEHHOCTB PAHO-
muopuT-nopgupoe. PaccmaTtpuBag 0coBeHHOCTH MHHEpallbHONO COCTaBa DAHOOH-
OPAT=TIOP(HPOB, MOXHO YCTAHOBHTBL, 4YTO CpPeld BKPATJICHHHKOB CYUWEeCTBEHHO Ipe-—
ofnafaeT NJarvokias, TpelCTaBleHHbI OByMA remepauusmu (Ta6n. 10). Kpuc-
Taluiel niaruoknasza | remepanum HamGonee kpymubsie (2,0-3,0 MMm), WHPOKO-
Ta5MMTYaTON H HEeNmpaBUILHO# ¢Gopmbl; oHH coctaBigioT 10-15% obfwero KomMyecT-
Ba BKpanJIieHHHKOB NIArMOKJa3a. 3epHa ero oObMHO MYTHbie, COAep¥AT 3Ha4YHTellb—
Hble KOJIHYeCTBA MUKDOBKIIOYEHHH neBHTpUGHIMpOBaHHOro ctekia (paamepom 0,01-
0,05 mM), pacrnonoxeHHbie B GONBIMHCTBE CllydaeB napaiijiellsHO 30HAM poCTa
KPHCTAIUIOB, M MeJIKHX 3epHbiliek anatuta. Hepenko sepHa nilarvokilasa HOCHAT Clle-
OBl MarmaTHyeckoi pegopbumu. [lnaruoknas | remepauun wacTo CepHIHTH3HPOBaH
H KapOOHATH3HPOBAH, HEpe[KO ero HMHAMBHLI TepeceKaldT TOHKHe NPOXHIIKH CepH—
OMTOBOTO COCTaBa, a 1O TMOBEPXHOCTH HepABHOMEPHO pACTIOJIOKEHBI MeJIKHe NATHa
MelKodelly#4aToro 3efleHoro xJjopura. Cyad mo KpynHBIM pazMepaM H CHIBHOH H3=—
MEHeHHOCTH IJIarHokiasa | reHepallud, MOXHO NpeanolioXUTh €ro KCEeHOreHHoe
NPOHC XOKIASHHE.

Kpucranne nnaruoknasa [[ resepauun, BepogTHO, cO6CTBEHHO MAarMaTHYeCKOrO

" mpouc xoxnenus (0,2-1,5, mnorga 2,5-3,0 mm), TabmErTyaToll H HempaBHIILHON
fopMEI; OHH cocTaridioT o6bHO 80-90% ofwero xoimMyecTBa BKpanieHHHKOB NJa—
ruoknasa. OHH gawe BCero COBepPIIEHHO Npospaylble, 6e3 BKINOYEHHH NeBHTPHdH—
LHPOBAHHOIO CTeK/a M pe3opbUpOBAaHLI 3HAYMTENBHO clabee niaruoknasa | rewe-
pauuu, WX uameHeHHs BhipamxaloTca OBBMHO B HeasHAYHTeLHON KapboHaTU3alUMH H
XNOPHUTH3ALMH,

Brpanneunuxu nnaruokiasa [ renspaunu B rpanoanopur-noppHpax pacnpenene-—
Hbl, KAK NpaBHIIO, paBHOMepHo, a | renepauum — ofpaayioT riomeponopdUpoBbie
ckonneHud H. 3-4, pewe GONBIIONO YHC/A 3€peH B ACCOLHALUHHM C 4YelWyHKamMH IHfl=
pobuorura, K Il remepamnm nnaruoknasa oTHocaTCS MHKpOIIHTEI OCHOBHOH MacChl
~ Poropas ofmanka, MOHOKIHMHHBI NHPOKCEH, MHAPOGHOTHT M KBapl B KOIHYeCT-
BEHHOM OTHOIWIEHHH COCTAaB/FI0T MEHbLIY 4acTh O6wero KCJ/M4ecTBa BKparnileHHH—
KOB M OBGBIMHO DPABHOMEDHO .pactpenesieHbl Mo ob6bemy mnopoabl PoroBas of6maHka

1OCHOBaHHeM [N OTHECEeHMsI STOr0 MHHepala K FHAPOOHOTHTY TNOCIY¥HIIM OYeHb
cnabag xopuuyHeBaTasd okpacka (mouTH GecuBeTHbNI) M SHauuTelLHAd H3MEHEeH-
HOCTB, KOTOpas oxapaKTepu3oBaHa HU¥e, B CBasM c nocnemHuM o6CTOATellLCTBOM
MOMHO BBICKA3ATH TPEANOJIOKEHHE O ero KCeHOMeHHOM NPOUCXOKISHHHU,
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|
Ta6nuna 8, KonmecrBeHHo-MUHEPaNBHEIl COCTaB NOPoOa I‘PaHDHHDPHT—"DﬁHPU
Bxpan/ieHHHKH
NCeBAOMOp— |
dosbr xMOpH~
: TAa H Kap-—
Ne ofpaana MecTo BaaTHa obpaana mnarmo— |GoHaTa mo
Knaa porosofi - GHOTHUT
ofmarke H
MOHOKNHH—
HOMY TH—
pOKCeHy
126,71 Mpaswh opr p.A 1,29
=~ paB opr p.Apxon 33,50 1,30 g
35%/71°  Mecropoxaenne Capon, = 18,08 - 1,02 0,50
rOPU3OHT 7 : ‘
35M/71  Tam xe, wromns Ne 5-6uc, 15,18 = o
KBepuar 5 '
36"/72  Tam xe 24,27 0,82 1,51
123
5 /71 ' ’ 45,74 0,93 0,53
123 ;
3 /71 MecTopoxnenue Xonct 19,68 3,32 0,23
98%/71  JleBwiit 6opr p.Apxon 25,15 7,78 1,27
i
987/71  Tam xe 31,18 5,20 . 1,10
43¢/71  P.Xon - 22,75 7,15 0,86
Cpenunit cocrap 26,26 3,07 0,81
I'panonuopur-nop¢upsr KyGano- 95,47 3,99 2,40
Mapunckoro mMemnypeuss,
LeHTpallbHbie 4YACTH UHTPY3HBOB,
cpenHee u3 18 apamuzoe (Kon-
naxoe, 1974)
I'panoanopur-nopdupsi 3anansoro 20,30 - Ou, mano
Kaekasza, xpaeBble dauuum mern—
KuUX [OaikooGpasHBIX Teln, cpelHee
us 4 anamusos (Bopcyk, 1963)
To e, uenTpalbHbie HaCTH 25,05 - ~ Mano
HHTPY3HBOB, cpelhee ua 11
aHaIu30B

NOJHOCTBIO 3aMeleHa XJIOPUTOM, B MeHLulell CTeneHH — KapBOHATOM M 9NMHAOTOM.
Yelwyiiky rugpo6HOTHTA O4eHb YACTO XJOPHTH3HPOBAHLI, CEpHUUTH3HPOBAHLI, Kap-—
60HATH3UPOBAHLI H OTHOCHTelbHO oBoraweHsl pyaHbiv Bewecrsom (cm. Taén, I, a)
Hepenko TO TpewHHKaM B 3epHax THAPOGHOTHTA DA3BHUTHI KBapleBbie -MHKPOTIPO-—
WHIIKH,

Kpapll rpanoaHopHT-nopdMpOB MO MOPGONOrHE 3epeH U XapakTepy BKIOYeHH
pasiefgeTCs Ha KCEHOreHHHi M MarMaTHYeCKui, PaBHOMEpPHO paclpefelleHHLIe IO
obbemy mopons (Tabm, 11).
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ot popmaumu Cesepuoft Ocernu (B 06beMH, %)

BxpalllleHHAKH y OcHoBHas Macca
pyOHEIE H —
: e

axieccop- KBap XJIOPHT cepunHT | KapGonaTt
. , P HeHHasi
0,40 2,74 17,50 o " 5,14 38,13
(i 0% A 2,13 5,14 18,73 7,16 45,88
0,38 - 2,08 7,29 12,11 20,11 . 42,90
1,03 2,54 7,90 13,66 11,03 37,24
1,18 6,13 8,67 6,23 - 5,10 25,49
0,93 217 5,33 5,19 4,88 58,27
0,15 3,08 8,15 3,63 28,97 21,82
1,23 2,15 5,83 4,65 ’ - 48,57
3,13 3,12 10,80 2,98 6,58 43,25
0,99 2,80 8,44 7,46 9,80 40,17
1,19 3,18 .. 63,77 5 -

= 5,75 " 73,95 - x

- 10,62 - 64,33 - -

KceHorennbilt xBapll MyTHBIl H3-3a TMPHCYTCTBHA B ero KpHCTajjlax TBepObiX H
MHOKHX BKTMOueHHi. MMeer TpomosroeaTyio, H30MeTDPHYHYI M OKpyrmyi ¢opmy co
crnaxennsiMi yrname (oM, Ta6n, Il ), Paamepwr sepen O,15-0,40 mm. Xa—
pakTepHOH OCOGEHHOCTHLIO ®TOMO THNA KBaplla fBJIAeTCH HEeONHOBpeMeHHoe, MO3a-—
WYHOE ToracaHHe DASHBIX YYACTKOB 3epeH. [loBepxHOCTB KCEHOMeHHOrO KBaplia wac-—
TO MOKpbITA T'YCTOH CEThIO Lapan¥H H MUKpPOTpewHH, o6pas3oBaBWIMXCs, BHAHMMO,

B peaynpTaTe MANMTeNLHOH TPAHCNOpTHPOBKH. MarmaThdeckas pesopOuus kpaithe
He3HAYHTEe IbHAS M NPOSBMINACH JHIL B YACTHYHOM ONJaBlieHHH ¥ CriaXuBaHuu

5138 65



Ta6nuna 9. XuMuyeckuit cocTaB runabuccallbHBIX HHTPYGHBOB T'DaHOAHODPHT

Ne obpasna| Mecto BasiTus o6pasna $i0, Ti02 Aly04 FesOg

asM/71 MecTtopoxnenne Capon, 63,45 0,58 14,85 2,31
FOPH3OHT 7

36"/71 Tam e, WTOMBHS 63,76 0,48 13,74 1,50
Ne S5=6uc

35%/71 Tam *e, ropuaout 7 78,22 0,27 12,83 0,62

70/413 Tam ke, ropusour 7, 61,10 0,95 16,80 1,16

46 M oT ycThA HOBO#H
o6xonku Musypcxkoii

_ IITONBHI

38/372 Tam *e, ropusour 9 61,61 0,37 14,22 2,00

643 AT MecTopoxnesne Muayp, 66,10 0,50 14,30 0,57
Musypckasa WTONLHS

123

-——6—/71 Mecropownenne Xoncr 64,35 0,74 16,32 1,82

rniie Tam xe 63,94 0,58 17,24 0,91

nixz ! 63,02 0,56 16,50 1,02

n21 P.¥pcnon, npaseii 64,22 0,51 18,43 1,09
npurox p,Canon

7E P.Apnon (ycrtee p.lyc) 69,62 0,41 14,16 0,65

3o0M/71 JleBwiit GopT p.Apnon, 69,20 0,36 14,11 0,79

B 1,0 kM 'k ory or
ycTes p, ApXoH

Cpenuuit apudpme— 65,30 0,50 15,30 1,20
THYECKHIl COCTaB rpaw-

HOnHOpHT-NOpdHpoB Ce-

pepHolt Ocerun

CpenHuil XHMHYeCKHI 65,25 0,40 15,46 1,30
cocTaB rpaHOOHODHT-

NOPJHPOE AHOPHT-TpPaHH-

TOHOHOIrO KOMIIEKCA

Ky6ano-MankuHcKkoro

mexnypeubsi no JILA,Kou-

nakoBy (1974)

CpeaHuit XHMHYECKHHK 66,17 0,54 13,57 2,07
cocras (no 2 au.)

rpaHoAHOPH T-=TIOPGHP OB

3anapnoro Kapkasza

no A.M, Bopcyky

(1963)

Cpennui XxuMHIECKHH 65,93 0,43 15,98 1,50
. cOCTaB PaHONHOPHT-

nopgupos CCCP mno

C.I1. Conosreny (1970)

Ananurexn: E U, Jowmeiixo, E.M. Haxranac, O.I. Ynanosa (UFTEM AH CCCP).

66



-nopgupoe Cesepuoft Ocertun (B Bec.%)

FeC MnC MgC Ca0 NagO K50 Py0g
2,50 0,15 1,95 2,56 3,68 2,88 -
2i11 0,07 1,38 5,31 2,25 2,75 -
1,25 0,03 0,72 1,60 3,83 3.20 0,04
3,23 0,05 1,90 3,07 2,34 2,20 0,16
2,27 0,09 1,84 5,72 2,42 1,74 Q0,10
2,34 0,19 1,18 4,04 3,85 3,15 0,15
2,38 0,14 3,23 0,93 4,40 3,16 0,19
3,19 0,18 3,15 1,40 3,40 3,52 0,22
3,56 0,14 3,40 2,15 3,16 3,52 0,22
2,68 0,08 2,77 1,33 2,99 2,80 0,15
1,81 0,08 1,19 2,16 2,64 3,49 0,11
1.87 0,05 0.81 3,43 4,13 1,99 -
2,49 0,10 1,96 2,81 3,26 2,87  He obH.
2,01 0,09 1,15 3,75 3,91 1,80 .
3,58 0,10 1,37 L 3,67 3,14 o

(mo 5 (mo 5
aHai, ) aHam. )
2,66 0,10 1,65 3,33 3,59 3,37 0,20
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TaGnuua 9 (nponomxenne)

Ne ofpasna

MecTo BaaTuHa obpaalia Cl

504

Hy0

Hy0

as™/71
36"/71

3asf/71
70/413

38/372
643 AT
123

=l
==/71

fniie
nii7z
n21

n71i
30M/71

Mecropoxnenne Canon, 0,07
COPH3OHT 7

TaM e, WTONBHA He ofH,

Ne 5-6uc
Tam xe, rOpHaoHT 7

Tam xe, rOpu3OHT 7,
46°'M OT YyCThSI HOBOM
o6xonku Musypckoi
WTONBHH

Tam ®e, ropusoHT 9

Mec’roponmemie Muayp,
Muaypckasi WTONBLHA

MecTopoxaenue Xonct

Tan e e
” He o6H.

P.¥Ypcnou, npabbiii ¥
npuTok p.Canon

P.Apmon (ycree p.llyc)

JleBwiit GopT p.ApnoH, 0,06
B 1,0 xM k ory or
ycTha p.ApXon

Cpenuuit apupme— He o6H.
THYeCKHi cocTaB rpa-
HoauopuT-noppupos Ce-

Bepuoit OceTun

Cpenuuit XHMHYEC KHH
COCTaB TPaHOOAHOPHT—
TOPGHPOB NHOPHT-TPaHH=
TOHAHOTO KOMIIIeKca
Kytiano-MankuHcKoro
mexnypeusda no JLA.Kou-
nakoBy (1974)

Cpenuuit XHMHYECKHH
cocrap (no 2 an.)
rpaHOAHOPHT-NIOPGHPOB
3anannoro Kaekasa

mo A.M. Bopcyky
(1963)

Cpenuuit xHMHYeCKHH
cocTaB MpPaHOAHOPHT=
noppupoe CCCP no
C.I1, ConoBneBy
(1970)

1,97

0,97

0,45
1,40

1,09

6,11

.0,01

He oGH.

0,29

0,40

0,02

0,14

0,04

0,30
0,18
0,34

0,20
0,39

He o6H.

0,64

1,26

2,14

1,78

1,12

2,54

2,15

2,41

2,38
1,75
1,26

1,42
1,56

He o6H.

2,10




C02 Cymma a c b § f
0,85 100,23 12,80 3,22 9,68 76,20 48,20
-8,90 100,37 9,53 5,02 7,85 77,60 44,50
1,24 100,44 12,80 1,95 2,96 82,50 56,80
3,05 99,95 8,58 3,83 14,65 72,80 28,50
3,40 100,02 8,35 6,01 9,96 75,70 51,50

- 100,05 13,23 3,08 6,93 76,50 43,00
0,19 100,48 7,86 1,15 15,20 75,90 25,90

5 100,41 12,08 1,64 15,89 70,50 24,00
1,25 100,43 11,80 2,54 14,70 71,00 28,80
1,00 99,55 10,10 1,50 18,10 70,20 18,35
2,46 100,40 10,85 2,66 7,10 79,50 32,70
1,84 100,51 12,05 3,53 4,36 80,06 52,38
He o6n. He o6u. 10,83 3,01 10,61 75,70 37,92

. g 11,57 4,73 6,67 77,03 ' 84,55
0,38 100,10 11,37 1,86 10,99 75,77 47,72

100,00 12,80 4,00 7,40 75,80 52,40
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Ta6nuna 9 (oxouuannue)

Ne ofpasua | MecTo BagTHs obGpasua m a c n
3s™M/71 Mectopoxnenue Canon, 35,50 16,30 - 66,10
TOPH3OHT 7
36"/71 TaMm e, WTOMNbHS 31,40 - 24,10 55,00
Ne S=6Hc
35"/71 Tam e, ropusonr 7 38,60 45,65 - 64,30
70/413 Tam e, ropusoHT 7, 22,70 48,80 = 62,00
46 M OT yCcThbd HOBOM
o6xonxu Muaypckoft
WTONBHA
38/372 Tam xe, ropuaoHT 9 33,80 - 14,64 63,50
643 Al MecTopospnenne Muayp, 30,00 - 27,50 64,80
Muaypckaa WwTobHESA
123 M X .
-‘6_/71 ecTopoxnenne Xoncr 37,00 37,00 - 127,00
rniise Tam xe 32,20 6,90 - 59,70
mii1v " 38,40 32,90 - 57,90
rna1 P.¥pcnoon, npabwiit 24,50 57,30 - 61,40
npurox p.Canon
n7i P.Apnon (yctee p.llyc) 28,80 38,50 - 53,50
30™/71 Jlesbitt 6opT p.Apnon 31,74 - 15,87 75,86
B 1,0 xm x wory or
ycTba p.ApxoH
Cpenunit apupmermyec- 32,05 24,22 - 68,00
ku#i coctaB rpa-
Hoayopur-noppupos Ce-
pepHo#t Ocertun
Cpennuit xumuyeckuit 30,15 5,29 - 76,82
COCTaB I'PaHOAHOPHT—
nopdHpOB AHOPHT=IpaHH-
TOHOHOrO KOMIUIeKca
Ky6ano-Manxkusackoro
mexnypeuyba mo JI, A,Kos=
nakoey (1974)
CpenHuft xuMHYeCku#t 23,97 28,36 - 69,88

coctaB (nmo 2 am.)
rpaHoAHOpPHT-TNOPGHPOB
3anagnoro KaBkaza
mo A.M, Bopcyky
(1963)

Cpenunuit xuMH4ECKHH 38,30
COCTae rpaHoOAHOPHMT -
nopgpupoe CCCP no

C.II. ConoeweBy

(1970)
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t - (1) alc JlnTepaTypHBIf HCTOYHHK
0,66 20,80 21,68 3,08 LliseTkoB, 19722
0,60 16,65 31,12 1,90 Tam ke
0,33 18,20 31,24 6,56 .
1:ET 6,77 24,75 2,24 Marepuaner A.I, Kyareuosa
0,37 17,70 32,67 1,39 To xe
0,55 8,00 23,72 4,32 A.IL Jle6Genes, 1950
0,83 10,20 34,92 6,83 LipeTkoB, 19723
0,75 4,95 25,09 7,36 Marepuansr E.B. Kpapuenko
0,76 5,48 15,82 4,64 To xe
0,56 5,04 18,80 6,73 v
0,43 e 34,53 4,08 "
0,39 15,87 32,49 3,41 liBeTkOB, 19"4’2:3
0,62 11,45 27,74 4,45
0,46 16,93 25,19 2,44
0,65 16,79 26,93 6,11

3,20

A



Ta6nuna 10, Onrtuveckwe cBOHCTBA H COCTAB NIATHOK/IA3&8 MDAHOAMOPHT—

XapakTepHCTHKa BXKpanjieH-

Ne o6pasua .MecTo BagTHs o6paama HHKa Tnaruoknasa (B cKo6—
Kax pasMep 3epHa, MM)

LlenTpaimbiag 4acTb MHTPYSUBHOI'O Tena

28%/69 Mpaesit 6opT p..Apxon, B 800 M I resepaunst (2,0)
OT YCTbS

28%/69 Tam xe To xe (1,8)

24%/69 ’ *(1,3)

;:— /72 MpaBeit Gopr p.ApxoH, B " (3,5)
B 1,5 kXM BBepx 10 TeYeHHIO
OT yCcThd p.ApXOH

-Z— /72 Tam *e d (2,0)

T » »

5 72 (1,5)

7

ey /172 « Il repepamua (0,3)

123

5—-—/71 MecTopoxnenne XoncT, Ganka I renepanus (2,8)
Hawxnbianar

123

-—3-/71 Tam xe To xe (3,0)
LenTpanbHag 9acTb pafiky MOMHOCTLIO 7 M

ast/71 MecTopownenne CanoH,roph= To xe (1,5)

) 30HT 7

3s5%/71 Tam xe : * (>8,0)
lleaTpambHasa 4acTe OaliKi MOWHOCTRIO 5 M

36"/71 i I renepanma (3,0)

36M/71 L II renepauus (0,25)

rpase# kpuctaios, BepoaTHo, KCeHOI'eHHEI! KBApI BbIHECEH NONHHMABWHMCH paciuias:
BOM H3 TIOPOA Naleo3ofiCKOro KpHCTalNM4ecKoro gyHOAaMeHTa.

Teepabie BKMOYEHHS NPUCYTCTBYIOT B CPABHHTENBHO HeGOJLWEX KOIHYeCTBaX,
o6LMHO B6IM3H kpaeB 3epeH kBapua. OHH TpeAcTaBieHbl KpHCTa/VMKaMH 6HOTH-
Ta, anaTHTa, MArHeTHTA M PYyTHNA. .

Buorutr (0,01-0,02 mM) ofpasayeT TOHKHe 4YeliyliKH H JeNeCTKH, QHATHOCTH-
pyeMbie TI0 BEICOKOMY ABYNPeJOMJISHHIO M CrnafHOCTH. ANATHT pasBHT B BHAe ANHH—
HEIX, cTON64aTBIX kpuctamnoB (0,01 mm no anunHo#t ocm). [na marsHetHTa Xa—
paKTepHbl OKpyriible H H3OMeTpH4YHble 3epHa paamepom 0,01 Mm H meHnee, He-
npoapauneie B npoxoadmem cBete. Pytun (0,01 MM H MeHee)' BCTpeuaeTcst B BH-
e TOHKMX HrojioYex ¢ BLICOKHM ABYNpeJIOMJeHHeM.

Hau6onee mmpoko pacnpoCTpaHeHBl a3oBo-¥uAkHe BrmouyeHns., O6LYHO OHH
MMEIOT OXPYrilylo, rpyuieBHOHYlo, KolleHdaTyio ¢opMy B paamepet 0,01 MM B Me~
Hee, BONBIWMHCTBO ®THX BKMOYeHHH OGBMHO 3aKOHOMEPHO OPHCHTHPOBAHB! BAOJL MHK-
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T

nopgupor Cemephoit Ocerun

CocTaB mnnarmokia-—
3aKoH OBOM- i

Ng Np Nm R 34 H CTeneHk YNo-
pPAOO4YE€HHOC TH
LlenTpanesHas yacTb MHTDY3HBHOrO Tena
73 86 18 (001) Ne 1 (1,0)
72 81 19 (001) N 3 (0,7)
77 87 13 (oo1) N 2 (1,0)
78 89 13 (001) Ne O (1,0)
78,5 86,5 18 (001) Ne 5 (1,0)
74,5 84 17 (001) N 2 (1,0)
71 84,4 19 (001) N O (0,8)
72 80 18 {001) N 1 (0,7)
74 81 18 (001) N 2 (0,9)

llenTpantHag yacThb OAfKM MOWHOCTBIO 7 M -

76 85 15 (001) N 2 (1,0)
75 82 b For (001) Ne 5 (1,0)
llenTpaneHas yacTh NailKM MOWHOCTEIO 5 M
74 86 15 (001) Ne O (1,0)
73 81 17 (001) Ne 3 (0,8)

pOTpewlHH B KpHCTalUlaX KBaplla W TIPeACTaBJSIOT COGOH SIBHO BTOpHYHbIe OOpasoBa-
HHSI, MeHBlIasg YacTh — GeCnopsANOYHO pacupefelieHa Mo 06BEMY KpUCTallla H, BH-
AMMO, HMEeEeT TepBHYHOE TPOMCXOXKIeHHe.

MarmaTHyeckull KBapl XapakTepuayeTcs camoff pasHooGpasHOH ¢opmoit u pas-—
mepami. HauGonee yacTo BCTpedalTCd HHAMBHOBI OBAJBLHOH WIH OKpYrio#l ¢opmer
C WHTEHCHBHO OMNJaB/ieHHbBIMH KpasMH. MakcHMalbHBIe pasMepbl TAKUX BEpanieH—
uukoB pocturaioT 1,5-2,0 mm. Ouu 4acTo pesopGHpoBaHEl OCHOBHOH Maccoli @ C
ofpa3oBaHMeM IyGOKHX "a3ammBoB” rpywePHOMBIX oyepramuit (cm. Ta6n I, e)'.

3TOT KBapl HepeAKO pas3GHT TpPeuWMHAMH, KOTOpbie B pafikHefllem GuIMM 3amnol-
HeHBl BTOPHYHBIMH MUHepallaMH CpyNnbl XJI0puTa ¥ cepuuuToM. MeHee pacnpocT-

1

Kak cunraer I.T. Jlemmneiin (1930, 1932), BnosHe BeposiTHO, 4TO riyGokHe
"3alMBbl” OCHOBHOfI MAcChl B 3epHe MarMaTH4ecKoro KBaplia rpaHOAHOPHT-TOP-
¢UpOB BO3HHK/IM B peaylibTaTe He pe30pOLHMH, a CKeleTHmX ¢OpM pocTa KBapha.
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Ta6Gnuua 11, Tunbl KBaplua M BK/IOYEHHH B HeM B rpaHOAMOPHT-TNOPdUpax

Conepxa- Brmiouenus
Paamep Wi Los
Tun kpap- dopma seper, ofuero xo TBepAbie
na sepeH e "1:::9‘;1:‘)33
o, ro cocTtaB dopma hp‘)’:daMep.
Marma- OpanHas, 0,3-3,0 90,0-25,0 Buorur Toukue 0,01~
THYECKHMHt  OKpyrnas, ye iy HKu 0,02
HeTpa=—
BHIILHAH,
XOpOLIO
orpaHeHHbIe
KDHCTaIL!
Marnwe- Oxpyrnas, 0,01 u
TUT H3OMeT=— MeHee
puYHag
Anarur  Crunb-
. Menee
PyTun Hrons— Gl
yaTas
Kceno- Tpopon- 0,1-0,4 5=10 Buotur  Yewyi-~ 0,01-
CeHHbIH roearas, yarast 0,02
H30MeT- Amatut Cronb-
pHYHad, yaTas 0,01 n
OKpyr- Marue- Haomer- MeHee
nasi THT pHYHAL

paHeHbl 3epHa CO CPaBHHTENLHO NPaBHIBHBIMH KPHCTAIIOTpPa¢HYeCKHMH OYepTaHHd-
mu, paamepom 0,3-0,7 mMm. MarmaTHyeckuit xBapn o6eMHO claGo OniaBlieH M He
HOCHT CllenOB HHTEHCHBHOW pe30opbUHH pacmiaBoM, XoTd HabmonawoTcs oTOelbHbIe
6yxToobpaaHbie "3anuBb” OCHOBHOM macchl, Kpome AByX ONHCAHHBIX BBIIE THIO-
MOP(HBIX PASHOBHAHOCTEH MarMaTHYeCcKoro KBaplla B rpaHOOMOpPHT-TIOp¢upax npH-
CYTCTBYET MHOIO MHOMBHIOB C NPOMEXYTOYHBIMH XapaKTepPHCTHKaMH.

B marmaTHYeckom Kpaple BCTpPEYeHBI BKJIIOYEHHS 4HeThipeX THNOB: TBepabie, 3a-
TBepeBllHe, Ta30BO—XHAKHEe H rasoBbie. TBepabie BKMOYEHHS NpeACTaBIeHbl Mell-
kumu (0,02 MM U MeHee) KpHCTallilnkamMu GHOTHTa, anaTHTa, MArHeTHTA H PYTH-
na. PopMa M pasMepbl 3THX BK/ICYEHHH HISHTHYHHEI TAKOBBIM B KCEHOMeHHOM KBap—
ne. PacnpocTpanenni no of6beMy KpHCTanna OGLIYHO PABHOMEPHO, OOHAKO KONH-—
4ecTBO MX HeBeimko. OnrTHYeckHe cBoHCTBA M AMATHOCTHYECKHE NPH3HAKM MHHe-
panoB-BKINIOYEHUH AaHANOrU4HbLl ONMCAHHBIM BhIlIE,

3areepnenune Bxmoyenus (0,10-0,15 mMm) BerpewawTcs B 6ONBIIOM KOJH-
yecTBe, PopMa HX, KaK NpPaBHIIO, OKPyrio-TpofoiroBaTtas H oBallbHad, DTH BKINO—
YeHHs TNeppHYHbIe, OHH NpencTaBaMOT coboff NPOAYKTHI pacKpHCTANUIH3ALNH 3aXBa-—
YeHHbIX KanelleK cTekna. PacnonoweHb napainellbHO 30HAM POCTAa KPHCTAIIOB, Ya-
me GecCHCTEMHO To Bcemy OOBeMy sepeH,

lasoBo-xuakue BKmoueHuss Menxme (Mmenee 0,01 mm), okpyrio#t dopmbl, O6BMN-
HO 06pasylT poeBHOHEIe CKOI/leHust u GecnopsfodHO pacrpocTpakeHEl IO o6beMy
3epeH kxBaplia (mepBr4HBle BKMOYeHHs )., Paxe oHM paseHTH NAapa/uleNbHO 30HAM
MHKPOTPEIMHOBATOCTH (BTOPHYHbIE BKIIOYCHMI ).
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CepepHoit OceTHH

Bxmoyenus
3aTBe pneBume rasoBpo=-HOKHe ralaoBbie
paamep, paamep, paamep,
cocrae Ma Ma Ma
dop Ntk op MM top MM
[TpooyxTe Oxpyrnas, 0,10~ OsanpHag, Menee Oxpyr- Menee
PACKpHC— TTPO 0TI Omr 0,15 oxpyraas, 0,01 nas, 0,01
TallM3alud  BaTad, CPYLeBH lm Henpa-—
cTekna oBaJbHas Hasi, KOlleH— BHJILHAS,
yaras pac-
NIbIB—
yartas

Oxpyrnag, Menee
rpyiie— 0,01
BHOHAH,

KOleH=

yartad,

OBallb=-

Has

lasoprle prmoyenuss (Menee 0,01 MM) OoTMedaTCd B eOHMHWYHEIX CiIydasx,
06bMHO C pacIUBIBYaTBIMH o4epTaHmaMH., Hame Bcero oHHM HaxoOATCH B LEHTPalb—
HBIX YacTAX 3epeH KBapla ¥ He CBASaHH C MHMKDOTPEIIHHOBATOCTBLIO M OPYTHMH Ha-
PYWeHUsMH, IIOSTOMY BONIPOC O NEpPBHYHOCTH MM BTOPHYHOCTH 2THX BK/DOYeHHH He
MoxeT GpITk peuweH. [Ipy BK/mOYeHHOM aHa/E3aTOpPe I'a30Bble BK/MOYEHHS HMEIOT
YepHblff UBeT, TAK KaK 3aloJIHeHbl, BeposTHO, CYXUMM Ia3oM, He NONEpH3yIouuM
CBeT.

Imapneiuze akumeccopHble (UMpPKOH, anmaTHT W cheH) pynHsie (MarHeTHT, IMDHT,
HWILMEHHT, PyTWI) MHHEpalsl I'PAHONMOPHT-NOPGHpPOB OOBMHO pacHpenelieHsl 1o o6Eb-
€My Ioponbl PaBHOMEPHO, MHOI'IA BCTPe4aloTCS B BHIe BKOYEHHHA BO BKpamiieH—
HHKaXx,

OcHoBHast Macca TI'paHONHOPHT-NOPGMPOB B 3ABHCHMMOCTH OT MOUWHOCTH MHTDYS3HB—
HOI'O Tefla M (anMansHOrO IOJOXEeHHs MHOGO Hallello pacKpHCT&/UIM30BaHa, MHGo 06—
lagaeT MMKpPO/HTOBOH MM dellbauToBOH M MHKpONOHKMIMTOBOH CTpykTypol. ' Ilonm-
HOCTBIO pacKpHCTAININ30BaHHAS OCHOBHAA Macca BCTpedyaeTcs TIiaBHbM o6pasoMm B
UEHTPaILHEIX JacTAX KPYIHBIX MHTPYsHil I'paHonuopuT-nopupos (Apxou, Xomnct)

A COCTOMT M3 Pa3HO OPHEHTHPOBAHHBLIX KOPOTKOCTON6YATHIX ZIeCT INIarHOK/lasa M
SAK/MOYeHHBIX B NPOMEXYTKAX MEXNy HHMH HAallelo 3aMelleHHbIX X/IOPHTOM TpH3—
Mouek poroeoit ofmankm (cm. Ta6m. Ill, a). Muxponurosas ocHoBHas Mmacca, xapak—
TepHas TPEeHMYINeCTBEHHO N KpPaeBbIX yYacTell KPYNHBIX HMHTPY3H#l I'DaHONHOPHT-
noppupos (Apxon, XoncT), COCTOHT H3 YNIHHEHHLIX MHKDOIHTOB IIArHOK/Ia3a H
OTAEeMLHBIX, OYeHb MEKHX 3epeH poroBod OOMaHKH, IOIPYXEHHBX B HHTEHCHBHO

75



NEeBUTPHGHIMPOBAHHLIN, XJIOPHTHSHPOBAHHBIN H KapGoHaTHSHPOBaHHLBIE Gasuc. deim-—
3uTOBAd H MHMKPONOHKH/IHTOBAS OCHOBHAS Macca HabmonaeTcd B OCHOBHOM B He—
GONMbLIIMX MHTPYSHBHBIX Tellax H nadkax IPaHOAHOPHT-NOPGHpOB Ha npaBobepexke
p. Apnos, Ha ropusoHTax 7 m 9 Mecropoxnenuss CamoH M HA CEBEPHOM CKJIOHE
roput Cypxxox (cMm. Ta6i. [, ¢). Ona COCTOMT M3 HeNpPABWILHLIX, IHTHHCTO-YyTa-
calonmMX arperaTos Kpaplla, copepXxauyx oGHIbHEIE MORKHIMTOBbIE BPOCTKH Gecno—
PANOYHO PAaCIONOXEHHBIX MMKDO/MTOB Iularwoknasa (ams6ura). OcHoBHas Macca
YacTO CHILHO CEePHIMTH3HpOoBaHa M KapGOHATH3HPORAHA, HHOIA NPOIMTAaHA THAPO=—
OKHCTlamMH Xejlesa, B Helt paBHOMepHO pacnpepneiieHbl pynHEIe M aKOeCCOpHbIe MH—
Hepambl.

OTHocHTe/MLHO cnabas pacKpHCTAINM30BAHHOCTh I'PAHONHOPHT-TNOPHHPOBE OOEAC-
HAeTcd MX (OPMHpPOBAHHEM B I'MIAGHCCANLHBIX YCIIOBHSX, BCJENCTBHE Yero NOJHO-
CTBI0 PACKPHCTA/UIH30BaHE! JIMIIL HEHTPalbHble YacTH HMHTPY3HH, a KpaeBble y4acT-—
KM ¥ nafiky NepBOHAYAlbHO GBLUIM CYMECTBEHHO CTEeKIoBaThLIMH.

INopBons mTOr M3y4YeHMO I'eO/IOTHM H NeTporpagun I'paHONHOPUT-TNIOPHUPOB, MOX=
HO OTMETHTb Cilefylomue HX OCOBEHHOCTH.

1. MaTpysuu NpHypOYeHHl K pas’fioMaM CEeBepO-BOCTOYHOI'O H UIMPOTHOI'O IPOCTH=
paHus, MPOXOOAUMM B BepXHeNaleo30HCKHX IpaHuToMaax. I[IpocTpaHCTBeHHas COMpS=-
XEHHOCTEL AHNEe3HTO-[AUHMTOBOR M rpaHoNHOPHT-TIOPGHPOBOR GopMalH OGBACHSeTCH
O6IAM CTPYKTYPHBIM KOHTPOJEM MX MarMaTHiecKHX Tell, KOTOphHe, BeposTHO, BHEl-
PaUMCe 1O OOHOHR CHCTeMe pas3fioMOB.

2. 'ny6umHble pasphiBbl, 10 KOTOPHIM B paHHealbNUHCKoe BpeMs NONHMMAaach
Marma, napllas Ha4ajlo /laBaM H TyhaM aH[esSHTO-AalUMTOoBO# dopMauuH, B Oalb—
HeliieM OBbUIM NEepeXPHITH HAKONHBIIMMMCHE ocankamu, B peaymstare aroro mocie-—
OylolHe IMOPLHMHM KHC/oH MAarmsl, MOOHHMABWHECH yXe B CpefHealbIHMHCKOoe Bpems,
He MOIVIH [QOCTHYL NHEeBHON NOBEPXHOCTH M 3aCTHNIH B IMNabHCCANBHBLIX YCIOBHAX,
ofpasyd MHTPY3HMBHBLIE Teqa M OalKd I'PaHOAHOPHT-IOPGHPOB.

3. MHTpysuH rpaHooHOpHT-NHOPGHPOB pasMelleHbl IPEeHMYLIeCTBEHHO B I'DaHi-
ToMNAaX BEpXHEero Najleo30§ IO CPABHEHHI0O C MOPHEIMH MOpPONaMH AHNE3HTO-[AallHTO—
BO# opMali H NMecYaHO-IVIMHMCTBIMH ocankamu Jeidaca. 3T0, BepOSTHO, OOBACHA-
ercd 3HaYNTe/ILHO GoNbilell TeKTOHMYeCKOH HAPYUWEHHOCTBIO M, CleNoBaTelsHO,
fombuie#f NOCTYIHOCTBIO TDAHMTOMOOB VI HHTPYOHMpYIoWe# Marmsl.

CPABHEHHME IMETPOXMMHUYECKUX OCOBEHHOCTEHA I'OPHBIX IMOPOX
AHJIE3UTO-TALMTOBON U TPAHOTHOPHUT-TIOPOHPOBOA ®OPMAIIHIA

Ha ocHOBe HMelonuxcsl B HalleM PaCHOPSXeHMM XHMHWIeCKHMX aHalu30B chefaHa
MOIEBITKA OXapPaKTEepPH30BATEL NEeTPOXHMHYECKHe OCOOEHHOCTH NBYX BhIleeHHBIX Me30-
30HCKHX Marmarudeckux gopmaimii Ha Teppuropun CepepHoif Ocerun B mpepeiax
aoHel ['maBHOrO XpebTa.

Bce ananuabl nepecYHTaHbl II0 HOPMATHBHO-MOJEKY/MpHOMY Mertony Hurrm
(Yersepukor, 1956)., PesyneraThl nepecuera mpueefness! B Tabn, 12 H  Ha
¢ur.9).

l'opurle mopone! aHneawTO-AUMTOBON W MPaHONHOPHT-TOPHPOBOH GopMalil OTHO=
cATcd K pANy NepechileHHbIX KpeMHeseMoM (¢uryparuBHbie TOYKH AHAIM30B pac—
IOJIOXKeHbl Bhbllle JMHHH IMPOKCEH — IUIANHOK/Ias B TpeyromsHuke M-L-Q) YTO
NpaKkTHIECKN BhIpa)aercs B IIOCTOSHHOM INPHCYTCTBHM KBapla BO BEKpalUIeHHHKAX M
B OCHOBHOH Macce 9THX Nopon. $urypaTHBHBEIE TOYKH I'PAHONMOPHT-NOPGHPOB MHO-—
nanalT NPeMMYLIECTBEHHO B MHo/le OAmMToB (fIaB M cyGuHTpPYysuBHBX Ten). [ia
HHX XapakTepeH Gombuwod pas6poc, YTO CBE3aHO, BEPOATHO, C MX 3HAYHTENbHOH H3—
MEHEHHOCTLIO, & TaKXe DPas/IMYHOH CTEeNeHLI0 ACCHMHIALHMM BelleCTBa BMellaiolMx
mopon. ToYkH, OTBeYAONIMEe AHAE3UTAM M OalHTaM MONBOAMIMX KaHAIOB H3MHAHMIH,
HaxondaTCH B Ipedesiax INojiell NaB COOTBETCTBYIOWIENO COCTaBa, TaK Xe Kak M cpen-
H¥e 3HayeHMs 9Tux THIOB nopon no [dsmm u C.I0, Conosrey (1970). JamuTsl 10%=-
HOH IIOJIOCH! PACIPOCTPAHEHHS AaHOe3HTO-[ALUMTOBOH (gopMaluu OTYET/MBO NonanaloT
B TO/le NAIMTOB CEBEepHOM IONOCH!, OTIHYASCH HECKONLKO GONMbIIMM CONEepKaHHueM
nelikoxkparoBoll cocTapisiomed (L) u MembumM - xBapua (Q).
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®ur, 9, Ouarpamma Herram pig nopoa aHAE3UTO-NAUMTOBOH H I'PAHOAHOPHT-
nopduporoit dopmanuit Cepepuoi Ocernd, BBepxy — MCXOmHEI TpPeyroib—
HUK B YMeHBIMeHHOM Macurtabe

"/ — aupesuroBHIC NaBhl CEBEpHON M IOXHOH MOMOC OCHAMEHHE aHIe3HTO—
pnanutoBoit dhopmanuu; 2 = annesuToBbie NafiKM = MONBONAWME KaHAMbl TMOK=—
POBHBIX H3IHARUi; 3 = QaUdTOBbIE 1aBbi CeBepHOH nonockl ofHaMenult aH—
nesuTo-gauMrToBod dopMaunu; 4 — QAUUTOBLIC /IABHl IOKHON MONOCH OGHa=
Henull; 5- ganuroBnie NaliK¥ - NONBOASUIME KAaHAlIb! NOKPOBHBIX Hanuaaud;

6 = I'paHoAHOpUT=NopdUpLI

AHanmuaupys OTHOCHTE/bHbIe ITpeneqsl BapHalMy HOPMATHBHOI'O MHHEPAIILHOIO
cocTapa aHNe3WTOB, NALMTOB M rpaHogMopuT-Nopdpupos (cm. Ta6m. 12), moxHo
BUOETE, YTO B JIeHKOKpaTOBOH YacTH BCeX NOpon CYWeCTBEeHHO npeobnanaeT aimb—
6ur (17-57%).Bomsuye npenens BApHAIMH €T'0 CONepXaHEs OGLACHAIOTCH KpaiHe
HepaBHOMEPHLIM XapakKTepoM TNposelieHus albOHTHaaumu, BecbMa cymecTBeHHA poib
Kammeporo nNojeporo umara (1-23%), kxoTopbilf B aHNE3HTAX H [NALMTaX HAXO—
OMTCH MCKOYATENILHO B OCHOBHOM Macce, a B I'paHONMOPHT-IOphHpax BCTpeYaeTCH
K. BO BKpalUleHHMKax. OTO nonTBepXKoaercs NP aHallM3e MEeTONOM IpOoKpaliHBaHus
wnupos kobGamsTHHHTpUTOM HaTtpua (Kurait, 1960). Conepxanne aHOPTHTOBOM
cocrapnswonleit 3 - 30%. Paccuurap cpemuuit cocTap IUlarHoK/Iasa [ aHOE3HTOB,
OALMTOB M I'PAHONMOPHT-IOPGHPOB, MOAYYMM aHnesHH (cooTeBeTcTBeHHo Ne 34, 31
# 28), YTO YNORIETBOPHTELHO KOPPE/MpYyeTcHs C pesylbTaTaMH ONTHYECKHX ONpe-
nenennii (cM. Tabn. 3 u 6), TemHoupeTHas HacTb, NEPECYUTAHHAS HA KOPIMEDHT,
BOJ/IJIACTOHHT, PHCTATHUT, T'HIIEPCTeH, BHOTHT M MYCKOBMT, cocTapiser 5~15% o6-
mero o6bema ropubix mopon. Cpen¥ TeMHOUBETHBIX MHMHEDA/IOR B PAAY I'PaHONHO—
PHT-TIOPGUP — OAINMT — aHAE3UT YBEIMIUBAETCH CONepXKaHHe HOPMATHBHBLIX SHCTATHTA,
rumepereHa, MaTHETHTA W OTHOCHTENHHO YMEHBWAeTCH KOIHHecTBO GHOTHTA, MYC—.
KoBMTa M KopaoMepura. ConepXanme HOpPMATHBHOT'O KBapua Bo Bcex mnoponax 1-36%,
MaKCHMaJIbHbIE KONHYeCTBA XapPakTepHE! MV NAanuTOB H I'paHOAHOPHT-NOopdupOoB. [la-
HUTOBRIE NaBel 0GeyX MONOC paclpoCTpaHeHUd aHNe3UTo-N1auuToBoH GopManuu u paki—
KM TOI'O Xe cOoCTAaBA — NOoNBOOSIINE XAHAJL! H3nuidHM# XapaKTepu3yrrcd CXOOHBMH
HOpPMAaTUBHBIMH MUHEpAaNLHBIMY NapareHe3ucaMu u 6/IMH3KUME KONWMEeCTBEeHHEIME NapamMer-
PaMH, 4YTO CBHOETEILCTBYeT 0O HX I'éeHeTHYeCKOM pouc‘l‘Be. .

XuMHYeckMii cocTap TOpHBIX MOPON AHOEe3HTO-[IAalMTOBOH H I'paHONHOPUT-Top(H-
poeoi. popMmaumit nepecuutan no merony A.H.3amapuukoro (cm. Taén, 2, 5) =
' Peay/LraThl HaHeceHH Ha rpaguku ¢ur. 10 u 11, Ha ocHoBaHuMM 9THX NAHHLIX
MOXHO cHoellaTh CleNylollHe BbIBOOH.
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Taenuna 12, [lepecier XMMMYECKHX AHAIM30B AHNE3WTOB M NALKTOB AHNE3HTO-nAuMTOBOH GopMmammu Ce

HOoMy Mmetony [1. Hurrma

pepHoif OceTun no HOPMAaTHBHO-MO/TeFy 15 p=

6L

Ne ofpaaua KopnuepuToBbiit -napuasT Boanacrounropsiit Bapuant CmonsHolt BapuauTt
DaunutoBere nmaper
CepepHad nonoca ofzaxeHuii
16/71 7,20 An 5,80 En 7,20 An 5,80 En
6,92 Or 6,27 fy 47,00 4b 6,27 Hy
47,00 Ab 12,96 Cord 6,93 Cord 0,95 Mt
0,95 Mt 2,77 Bi 0,46 Ru
0,46 Ru 7,26 Ms 15,86 @
Pl N 13 12,44 4
36 17,48 4n 1,12 En 17,48 An 7,91 Bi
12,46 Or 3,33 pmy 38,56 4b 5,18 Ms
38,56 4b 1,15 Mt 3,90 or 1,15 Mt
0,28 4p 0,41 Ru 0,29 4p 0,41 Ru
4,07 Cord 21,13 Q 25,12 0
Pl N 31
M-132 17,05 4n 2,09 En 17,05 4n 2,09 En
3,11 Or 4,60 Hy 37,42 Ab 4,60 Hy
37,42 Ab 0,42 Mt 5,72 Or 0,42 Mt
0,28 4Ap 0,45 Ru 0,28 Ap 0,45 Ru
8,29 Cord 26,31 0 1,25 Bi 27,45 Q
Pl Ne 31 3,27 Ms
91 18,00 An 2,26 En
16,16 Or 1,35 Hy
27,00 Ab 2,00 Mt
0,30 Ap 0,40 Ru
2,20 Cord 30,35 Q
Pl Ne 40
37 19,16 4n 5,76 Cord 19,16 An 6,34 Bi
11,03 Or 0,46 En 31,88 Ab 7,33 Ms
31,88 4b 2,20 Hy 1,83 Or 4,19 Mt
0,29 Ap 4,19 Mt 0,29 Ap 0,46 Ru
0,46 Ru 28,52 Q
24,57 0
Pl Ne 37
G3/423 20,23 4n 2,25 En
16,60 Or 4,59 Hy
16,02 4b 0,89 Mt
0,30 Ap 0,53 Ru
13,71 Cord
Pl Ne 55
120744 14,62 An 0,54 En 14,62 An 5,36 Bi
13,75 Or 0,91 Hy 39,50 4b 9,03 Ms
39,50 Ab 1,72 Mt 3,93 Or 1,72 Mt
0,29 Ap 0,29 Ru 0,29 4p 0,29 Ru
7,09 Cord 21,29 Q 25,26 Q
PINe 27
Oxmaa montoca obuamenuit
83/71 19,00 An 0,41 En 19,00 4n 4,25 gi
23,16 Or 1,89 Hy 18,30 Gr 3,10 Ms
25,50 4b 0,53 Ru 25,50 4b 0,59 Ru
0,29 Ap 26,78 Q 0,29 4p 28,97 Q
2,44 Cord
Pl No 42
121,., 7,66 An 5,40 En 7,66 An 1,14 Bi
22 2,85 Or 6,29 Hy 56,33 4b 2,99 Ms
56,33 Ab 1,02 Mt 6,25 Cod 5,40 En
0,28 Ap 0,28 Ru 0,28 4p 6,29 Hy
8,60 Cord 11,67 @ 1,02 Mt 0,28 Ru
Pl Mo 12 12,36 Q
24/71 12,20 4An 2,09 En 12:90 in 10,61 Bi
11,63 Or 4,24 Hy 41,33 Ab 5,69 Ms
41,33 4b 0,96 Mt 0,93 Or 0,96 Mt



ect 9

Tatnuua 12 (npopomkenne)

Ne ofpasua Kopauepuropsifft BapuaHT BonnacTouuToBEIl BapHaHT CmoasiHol BapuaiT
0,29 4Ap 0,46 Ru 0,29 Ap 0,46 Ru
4,47 Cord 22,33 Q 27,53 @
PlNe 22
96%/71 3,40 4n 2,81 Fe-Cord 3,40 An 5,58 Bi
16,66 Or 2,60 Hy 42,50 4b 14,68 Ms
42,50 4b 0,68 Mt 2,68 Or 0,68 Mt
0,28 4y 0,34 Ru 0,29 Ap 0,34 Ru
11,53 Cord 19,199 2,81 Fe-Cord 24,43 Q
PiNe 7 2,60 Hy
ﬂauﬂTOBble pnalKku - nmonBoOofAmye KaHAalbl NMOKPOBHBIX M3JNUAHUH
40%/71 14,92 4n 2,92 En 14,91 An 6,25 Bi
17.87 or 1,71 Hy 13,82 Hy 0,21 Ms
26,50 A4b 1,61 Mt 16,50 4) 1,861 M:
0,17 Cord 0,24 Ru 0,24 Ru
34,06 Q 36,45 Q
Pl N 36
41'6,71 10,87 An 5,43 En 10,85 An 9,76 Bi
7,23 Or 1,89 Hy 46,33 Ab 4,11 Wo
46,33 Ap 3,08 Mt 1,13 Or 3,08 Mt
0,31 Ap 0,42 Ru 0,31 4p 0,42 Ru
4,11 Wo 20,33 Q 23,39 ¢
PINe 19
87 15,87 An 6,42 En 15,87 Apn 4,47 Bi
16,18 Or 5,25 Hy 4,99 Or 11,74 A;s
25,87 Ab 0,53 M 25,87 Ab Qs 7
0,29 Ap 0,35 Ru 0,29 4p 5,25 Hy
9,22 Cord 20,02 Q 0,35 Ru
Pl No 38 23,22 Q
56 16,38 An 1,98 En 16,38 4n 10,39 Bi
15,20 Or 2,31 Hy 28,08 Ab 12,27 Ms
28,08 4Ab 1,93 Mt 0,29 Ap 1,93 Mt
0,29 Ap 0,35 Ru 0,35 Ru
9,64 Cord 23,84 Q 30,31 Q
Pl N 37
58 14,38 An 2,11 En 14,38 An 8,48 Bi
16,13 Oy 0,93 Hy 30,88 Ab 9,15 Ms
30,83 4b 2,46 Mt 4,30 Or 2,46 Mt
0,29 Ap 0,29 Ru 0,29 Ap 0,29 Ru
7,19 Cord 25,39 Q 29,82 Q
Pl Ne 32
63 20,65 An 5,33 En 20,65 4n 12,13 Bi
12,73 Or 2,44 Hy 25,43 Ab 4,66 Ms
25,43 Ab 1,91 Mt 1,82 Or 1,91 Mt
0,30 Adp 0,48 Ru 0,30 Ap 0,48 Ru
3,66 Cord 27,07 0 82,72 Q
PLN: 45
AHpnesuToBBIE NaBbl
CenepHas mofioca obHaXeHuit (opMalym
42%71 23,83 4n 5,00 En 0,48 Ru 23,83 An 12,55 Bi 0,48 Ry
10,7008 4,41 Hy 19,19 Q 2,85 Or 5,36 Wo 23,90 Q
29,16 Ab 5,36 Wo 29,16 4b 1,87 Mt
PlNe 45
M
69 /71 12,08 4n 9,04 Cord 0,58 Ru 12,08 4, 3,23 Bi 0,58 Ru
8,07 Or 2,01 En 8,03 @ 49,00 Ap 8,46 Ms 10,69 0
49,00 A4b 10,29 Hy 0,29 4p 2,01 En
0,29 4p 0,61 Mt 2,76 Cord 10,29 Hy
Pl Ne 20 0,81 Mt
91”71 18,684n 7,49 En 0,53 Ru 18,684n 14,54 Bi 0,53 Ru
9,52 0r 3,41Hy 13,55 Q 0,43 Or 3,21 Wo 19,00 @



s Ta6nuua 12 (mponomxerue)
MNe ofpaana quunepn'roabrﬁ BAPHAHT . Bonnacronurossit saprant C’“‘?‘.‘“‘*_F’? papHanT
41,00 4b 3,21 Wo 41,00 4b 2.32 Mt
0,294p 2,32 Mt 0,29 Ap :
Pl N 31
3
et 2880 4n 597En  0,36Ru  18,674n  15,39Bi  0,36Ru
1180 S 557Hy . 15662  37,674b 3,04 Wo 21,430
37,67 4b 3,04Wo 2.330r 0.81 Mt
0,30 4p 0,81 Mt 0,30 4p
PiNe 33
127 15,25 4n 3,21En 0,36 Ru 15,25 4 10,22 Bi 0,36 R
T/ 10,68 0r 4,45 Hy 9.13Q 486748 6.85 o 12,050
48,67 ﬁb 6,85 zo 4,60 Or 0, 81 Mt
0,29 4p 0,81 Mt 0,29 4p
PINe 24
125, 15,35 4n 2,91 En 0,58 Ry 15 :
—f71 ’ ' 235 An 9,17 Bi 0,58Ry
1 9,87 Or 3,97 Hy 3,99 Q 53,50 4b 2,32Wo 13,440
53,50 4b 2,32 Wo 0.
4 4,13 Or 1,22 Mt
0,29 4p 1,22 Mt 0,29 4p
Ne 22 _
88°/71 9,824n 10,18 Cord  0,28Ru 9,824, —— '
5,80 Or 7,44 En  13,33Q 45.66 Ab deii 2o
45,664b 6,41 Hy 5,39 Cord ' 3
M ’ 7,44 En 18,810
0,294p 0,78 Mt 0,29 4yp 6,41 Hy
-PL}18
21"/71 14,42 An 9,24 Cord 0,53 Ru 14,42 4n 4,41 B 0,53 Ru
21,50 Or 2,60 Fe—Cord 13,32 Q 10,49 O 11,53 Ms 17,630
- 33,50 4b 3,89 Hy 33,50 4b 2,60 Fe-Cord
0,29 4p 0,71 Mt 0,29 4p 3,39 Hy
PlN: 30 0,71 Mr
ae®/71 15,75 4n 9,76 En 2,14 Mt 15,75 An 20,40 By 0,53 Ru
12,50 Or 5,56 Hy 0,53 Ry 45,33 4b 2,14 Mt 12,02 Q
45,33 4b . 3,83Wo 4,60 Q . 3,83 Wo
PINe 26
46%771 19,25 An 7,55 Cord 1,28 Mt 19,254n 18,38 Bi 0,55 Ry
: 22,92 0r 5,20 En 0,55 Ru 4,59 Or 9,53 Ms 28,59Q
17,75 4b 5,82 Hy 19,68 Q 17,75 4b 1,28 Mt
PIN 52 _
M-139 30,50 4An 4,32 Wo . 0,49 Ry
: 2,73 0r 5,48 En 17,670
29,26 4b 9,05 Hy _
0,30 4p 0,30 Mt
PINe 51
M-146 26,25 4n . 7,13 Cord 0,47 Ry 26,254n 2,36 Bi 0,53My
5,90 Or 4,24 En 16,18 Q 32,00 4b 6,19 Ms 0,47Ru.
32,00 4b 7,00 Hy 2,27 Cord 4,24 En 18,38Q
0,30 4p 0,53 Mt 0,30 4p 7,00 Hy
Pl N 45 ' %
15 20,58 4n 7,73En 0,47Q
" 5,86 0r 5,15Hy -
54,00 45 5,29¥0
0,30 4p 0,62 Mt
PiNe 27
376 23,42 4n 4,98Wo 0,34Ru = 23,424n’ 16,18B; °  0,34Ry
10,63 Or 6,43 En ' 17,57Q 29,8346 4,08Wo 23,66 Q
29,83 4b 4,71Hy 0,50 Or 1,09M:
1,09 Mt
Pl N 44
0 12,760!‘ 8.32 El‘l 11.94‘2 39,16 Ab 0,16 Ms 16 GIQ
39,1645 0,60 Hy 4,75 '
-] A +75 Or 4,10 Mt
] 0,204p 4,10 Mt 0,29 4p

Pl % 36




TaGnuua 12 (okonuaune)

Ne o6pasua KopnHepHTOBbI# BAPHANT BonacTOHHTOBEIR BAQHAHT Cmonsisolt BapuaHT
AHOEe3uTORBRBIE nalky — nonponduye KaHanbl HNOKPOBHBX H3NHUAHAR
2 4 13,88 B 0,59 Ry
ne7 21,60 An 8,94 Cord 0,59Ry i'ggo:! 11,37 M.‘s‘ 23,580
18,570r 3,00En 15,96Q 25.80Ab 1,08 o 5
25,80 4b 4,16 Hy o'aoAp .C
& 0:30 AP lfoaMt *
Pl M 36
A 17,10 Bi 0,54 Ru
8o L SR Ly gi'ggng 105Ms 18,960
348 10,420r 12,60En 13,30 Q o e
.31,004¢b 6,76Hy . i
0,304p 1,25M 1'.25 -
Pl N 43
MparonuopuT—mopyups!
13,164n 10,94 Bi 0,40Ru
35M/71 13,164n 3,48 Cord 0,40 Ru &'00 07 4,44 Ms 25,74Q
18,000r 4,37 En 20,62Q 34' 83 4b 2,50 Mt
34,834% 2,64 Hy i .
: 2,50 Mt
PlNe 27
: 45 Ru 6,26 4n 8,40 Bi 0,45 Ru
niie 6,26 4n 17,36 Cord o, I
21,05 Or 2,55 En 15,510 31,25 ::b 22,12 :gs 23,12Q
31,25 4b 4,55Hy 0,30 4p 2,55 En
H
PlNe 17 1,02 Mt eitz,az Mf
; ‘ Bi 0,50 Ru
117 10,10 An 12,30 Cord 0,50 Ru 10,10 4n 16,10 B: ’
% 21',2oof 5,20 En 15,10Q 29,20 4b 15,60 Ms 24,54 Q
29,204b 5,10 Hy 0,30 4p 1,33 En
0,304p 1,00 Mt 1,33 Hy
i 3,66 4 é.gg:: 0,50 R
123 3,664n 13,38 Cord 0,50 Ru 4 n i h : g
=5 /71 19,000r "4,13 En 14,30 Q 2,77 0r  17,10Ms 20,31 0Q
40,30A4b 2,53 Hy 40,30 4b 4,13En
0,30 4p 1,90 Mt 0,30 4p 2,53Hy
PI No 8 lan‘ N
2y 5,76 An 21,60 Cord 0,34 Ry 5,76 An 6,91 Bi 1,21 Mt
17,30 Or 4,61Fe-Cord 19,76 Q 27,4Q Ab 18,18 Ms 0,34 Ru
27,40 4b 1,74Hy 0,29 4p 7,32 Cord 26,240
0,294p 1,21 Mt 4,61 Fe-Cord
PlNe 17 : 1,74 By
e 10,55 4n 7,45Cord 0,30 Ru 10,554n  8,07Bi - 0,30 Ru
21,70Cr 0,83 En 30,730 9,99 Or 9,34 Ms 35,870
24,90 4b 2,54 Hy 24,00 4b 0,70 Mt
0,304p 0,70 Mt 0,30 4p
Pl No 30
70/143 15,50 An 15.78Cord 0,73 Ru 15,50 4n 5,60 Bi 1,28 Mt
14,00 Or 2,18Fe-Cord 23,59Q 22,82 Ab 14,70 Ms 0,73 Ru
22,82:4b 3,82Hy 0,30 4p 4,16 Cord 28,91 @
0,30 4p 1,28M¢ 2,18 Fe-Cord
PIN: 40 3,82 Hy
38/372 24,90 4n 5,59 En 0,30 Ru 24,90 An  12,918Bi 0,30 Ru
10,95 Or 4,09 Hy 25,820 3,70 Or 2,06Wo 29,84 0
23,80 4b 2,06 Wo 23,80 4b 2,19Mt
PiNe 52 0,30 4p
643AT 12,90 An 3,50En 0,30 Ru 12,90 4n 9,30 Bi 0,30 Ru
19,30 Or 3,40 Hy 20,70 Q 13,55 O 2,80 Wo 24,150
36,00 4b 2,80Wo 36,00 4b 0,30 Mt
Pl No 26
35"/71 8,354n 0,37Cord 0,20 Ru 8,35 3" 3.23,;; 32'323"
19,50 0r 1,87 En 32,54Q 16.30_A; 0-70’4! g
35,00 Ab 1,47 Hy 35,00 5
PiNe 19 0,70 Mt

lNpumevwanue, 3neck u namee B TAGMHUAX yNoTpeSndioTcs CienylolMe YCHOBHbIE COKpalieHHs MuHepanop: An- auoprer, Or — oproknas, Ab-amGer,
Pl ~ nnarwoxnas, Ap - anarur, Cord = xopnuepur,Fe-Cord - deppoxopnuepnr, Hy- rumepcres, En ~ SHCTATHT, Wo — Bonnacroumt, By ~ GmoTHET, Ms -
Myckoeur, Mt .~ marmermr, Ru - pyrun, Q - keapu, Hm — remarur, Ns - cunuxar cocrars Na231205, C - xopyun, Oly = omuemH, Cc - XamumT,
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¢ur.10, Ouarpamma A.H, 3apa-
PHLKOTO [/ U3BEPMEHHEIX TOopon
AHOe3UTO=-1auuTOoBON! dopManuu
CepepHoit Ocerun

| = cpennuil aHae3uTO-AALMUT
CCCP no C.I1. Conoeneny
(1970);

2 = cpenuuit nanur CCCP no’
C.IN. Conoerery (1970); 7 -
cpenuu#t aupesur CCCP no
C.I1. ConoBeesy (1970)
Ocranenble ycnoBHble 0603—
Hayenus cm.pmr, 9
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$ur.11. Juarpamma A.H.3apa-
PHLKOrO /1 H3BEPMEHHBbX MNOpon
rpaHOnMOpPHT-NOPhHPoBOR bopMaimu
Cepepnoit Oceruu

I = rpanonuopuT=nopdups:
Ceseproit Oceriny 2—3= rpano=
nuopur=nopdupei: 2 = KyGamo=
Mankunckoro Mexaypeuss ‘(Kou-
pakos, 1969), 3 - 3anamHoro
Kaekazsa (Bopcyk, 1963); ¥ =
cpepnu#t rpasopuopur CCCP
(Conoerer, 1970); 5 = cpen=
uult kpapuesrit auopur CCCP
(Conoeres, 1970); 6 = cpen=

aulf TpanoauopuT no [aam



1. Bce noponabl, 3a eOMHUYHBIM MCK/MIOYEHHMEM, Ie€pechIleHbl KpeMHe3eMOM.
2. Aupesutsl B GonmbpuwyHcTee ciydaeB (11 us 16 aHanM3oB) OTHOCHTCH K HOp—
MallbHOMY pany (He nepechblieHbl TNIMHO3eMOM ),daLUMThl IOMHOCTEIO, & T'PaHONHOpPUT-
noppuper B 10 n3 12 aHalmM30B COOTBETCTBYIOT NepPechIleHHbIM I'IHHO3eMOM PpasHo~
ctsiM. 3ro 06YCIIOBIEHO MOBLIUEHHEM COqepXaHMd OKHMCH AMOMMHMH B PANy aHae—
3HT = QauHT — I'PaHOnHOPHT-IIOPGHP IPH MEHee 3HaYHTEe/IbHOM H3MEHEHHH CYMMBI
menoueit, 3, HMa menoueii B moponax aHgesMTO-NaMMTOBOH M I'DaHOOHOPHT-NOPHM-—
poeoit dopmauuit 06pMHO TpeobnanaeT HaTpui, YTO CBA3aHO IVIABHBEIM 06pasoM C
HHTE@HCHBHBIM IIPOABJIEHHMEeM &J]]:GHTKG&IIHH. OTHOCHTEMLHO MNoBbllaeTcs Ponk Kaind
B HEKOTOpPbIX ofpasuax rpaHonMOPUT-NOPGHPOB.

OnpepesieHHbleé 3aKOHOMEPHOCTH YCTAHAB/IMBAIOTCA IO OMArDAMME 3aBHCHMOCTH
CYMMBI melouell pasiIMYHBIX IO COCTaBy Hopon OT KHcioTHocT (¢ur., 12), B
FOpHBIX moponax ofeux gopMalmi pofle HATPHA 3HAYMTENBHO mpeoblilanaeT Han Ka—
MeM, 0 4YeM CBHMOETEe/LCTBYeT IpeHMYlleCTBeHHOe PacIloVIoXeHHe (HIypPaTHBHBIX
TOYeK Ha NpaBOM Iojle nuarpaMMbl, COOTHOUIEHHS CYUIECTBEHHO HATPHEBHIX M Ka—
JIHeBbIX pasHOCTeH HeCKONLKO PasiM4HO: aHaesuThl (/1apel ¥ IonBoOdiMe KaHasbl) =
16: 2, pamurs! (naBHl W Tmopnpomsim¥Me KaHamsi) — 14 :3, I'DaHONHOPHT-NOPHHPH —
8:4. Takum obpasoM, HauGollee KallHEBhie PA3HOCTH -~ I'DaHONHOPHT-NOpdupel. Ba-
pHaUMM CYMMBI Llejiodeit B moponax ofeumx dopMaumii BecbMa 3HaYHTebHBIE. BCIlen-
CTBHE HEepPaBHOMEPHOI'O TPOAB/IEHHS IPONEecCOoB BTOPMYHOI'O M3MEHEHHH THIa
amsbuTnsauMn ¥ cepuuMTnsamwmu. llpenens! Bapualmy clenyouwpe: VIS AHIE3MTOBBIX
nap obeux monoc obHaXeHMH aHneauTo-pauuToBoi dopMawmu 3,3 =7,3%, OiA aH-
[E3UTOBBIX AaeK — NOABOASMUX KAHAJIOB NMOKPOBHBIX HanusaHuit 4,6-5,5, nna pauuro-
BBHIX JlaB ceBepHOH IoJlockl pacnpocTpaHeHud 4,2-6,6, nns 10xHOR nonockr 6,3~
7,6, nns NAauMTOBBIX Aaex -NOABOASIIEX KaHA/OB MOKPOBHBX MammsiHmi 4,5-6,5,
nns rpasonuopur-nopdupor 4,0-7,5%.

Ha ¢ur. 13 npencrapnena nmarpamma sapucumocTu conepxanns CaO y (Na,O+
+K70) or xucnorsoctw moponel. TMonst ¢purypaTHBHEIX TO¥eK OISt Na,C +K)0) " n
Ca0 anpesnToBBIX 718B M HX TONBONAIUIMX KAHANOB HAKIANLIBAIOTCS ONHO Ha MPYTOe,
ofpazys enunoe ueioe. KoHTypbl, BKMOYawomue (UI'ypaTHBHBIE TOYKH, COOTBETCT—
BYIOIHE OAUMTOBLIM JlaBaM CeBepHOH M 10XHOH NOJIOoC . pACIIPOCTPaHeHMsl, a TakxXe
nakaM - MOABOOSIUMM KaHalaM M3IHAHMHA 5THX JaB, YaCTHYHO IepeKphiBaloTCHd, Ol
Hako sneck obocobmsmorca mona e (Na,O + K. C)u nma CaO. [na rpaHonuopuT—
oppHMpoB XapakTepeH eme Gombwuil paspuiB Mo OCHM opauHAT. PUIrypaTHBHEIE TOYKH
TPaHONMOPHT~TIOPPHPOB HEepenKo NonanaloT B Jojle OAUMTOBLIX NlaB. Xapakrep pacrpe-
meneHus ToyeK Ha OMATpaMMe IIO3BOMSIeT Mpeniofiarark IocilefoBaTelbHylo nudde-
PeHLMAUMIO eOUHOT'O NepBOHAYAlLHOT'O MarmMaTH4ecKor'o paclilaBa B CTOPOHY ero pac
KuciieHus, KOHEMHBIMH 4/leHaMy_ STOrO pPina SIBIFIOTCS I'PaHONHOPHT-IOPQUPEI, B uen
TIOponbl MOXHO OTHECTH K THIMYHON M3BeCTKOBO-ILEIOYHOM CepHH, Tak Kak Koo
[Tukoka nna Hux =259,

Ananusupys nuarpammy Na20 - K20 — MgO (¢ur, 14), MOXHO OTMETHTb Clenyl
IMona durypaTHBHBIX TOYeK, OTBEYAOIHX cOCTapaM I'OPHBIX IOPON AHOEe3HTO—OALUTO
¥ rpadoonopHT-NopdHpoBolf ¢opMailiii, NepeKphBAIOTCH, YTO CBHOETE/ILCTBYeT O WMpPX
KOM Pa3BHTHH NEepexonHbXX THIIOB IOPOA OT AHOE3HTOB OO OALMTOB H I'PAHOOHOPHT-
NOppHpPoB. PHIypATHBHBIE TOJKM COCTABOB AHIEG3MTOB M MAIATOB I0XHOH MOJIOCE! pac-
NpoCTPaHeHusd AHMe3HTO-NAalMTOROH dhopMallMyu, a TaKXe [Opon OaeKk — IOoNBOAsIUX
KaHallop M3MMSHUA AHNE3MTOBBIX M OALMTOBLIX /laB PAaCIOIONEHbI B Ipepnefiax moiei co
OTBETCTBYIOUMX IOPON CeBepHo# Iojochkl, TOYKH COCTaABOB AHMNE3HTOB, NAIMTOB M I'PH
HOOHOPHT-NOPPHUPOB XapaKTepu3yloTCd 3HAYHMTeNbHBIM paabpocoM, YTO CBS3aHO C Ipo-
IecCaMi MX BTOPHYHOI'C H3MeHeHMd. JHAuYMTe/lbHble BapHalii CONEPXAaHMA OKHCH Hal-
pul 06yCNoOBIeHEl HePABHOMEDHOCTBLI0 ANMLOMTH3ALMH NOJEBON0 WnaTa, a OKHMCH Kaiw
CepHIMTH3AIMM M B HEeKOTOpbX ciydaax npucyrcreuem K-Na monesoro wmara,
ConepxaHpue OKMCM MaPHHS 38BMCHT OT KOJMYecTBa IPHCYTCTBYWOIEro B Iopome Xio-
pura, B pany aHOesuT — OAU¥T — TPDaHOOMOPHT-NOPGHDP OTHOCHTENBHO NDBbI-
maeTcy coaepxaHHe OKHCH Kalufd H yMeHbUaeTcd = OKHCH HATpH4, 4TO,
BEpPOATHO, HBIAeTCH peaynbraroM oforamenua Kanuem Goslee M030HMX pAe-
pPMBATOB TNepPBOHAYANBHOIO EeOHHOI'0 MArMaTHYecKOoI'o pacmyaBa  IIPH ero oud-
depenuuammu,
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¢ur. 12, Ouarpamma (NagO + K9O) - Si0g nns nssepxenHex nopoa aHnesuTo-na—
muTOBO# W IpaHOnMOpHT=NOpdupoBol hopManuit CepepHolt OcernH
Ycnoeunie ofosHaueHus Te Xe, uro Ha dur, 9

N, 0+%,0
Cad ©7/ 072 03 o4 05 05 a7 nf +I4 /0ot a2

L T T T T Y S
B

55 174 65 70 75
§i0,
®ur, 13, Ouarpamma (CaO, NagO + K90O) — Si0y Ans HIBEPXEHHbIX MOPOA aKAe3UTO-Na-
HUTOBOH W IpaHonHOpUT=NOpdupoBol dopmauuit CesepHolt Ocernu '
[—2= aHOe3uTOBbIE J1aBbl OOeHX To/oC OfHaxeHull aHaesuTO=launToBol dQopmaunH:
1 - NagO + K90, 2 ~Ca0; 3-4 - annesurosbie naliky - monBoAsiuue KaHambl NOKPOB-
ubix uenusmuit: 3 — Nag0+Ky0, 4 - Ca0; 5-6 - nauurossie naBbl ceBepHO# moONMOCH 06—
Haxerul annesuro-nauurosok dopmanuu: 5 - NagO + Ko G, 6 - Ca0; 7-8 - nauntobble
naliKu — noNBOASIIME KaHAH TOKPOBHBIX wamusmuit: 7 — NagO+ K90, 8- Cal0; 9-10 - na-
uMTOBHIE NaBbl IOXHON Tonoch obuaxenuit: 9 — Nag0+Kq0, 10 - Ca0; 1/~ 12 - rpanoano-
pur=noppuper: /1 - Nag0 + K50, 12 ~ Ca0
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Cornacuo A, CrefiHepy, H3yYaBuleMy BY/JKaHOT'eHHEle moponbl oxpyra Taymo, Hoeas
S3enannua, BeIMYMHA CYMMB! AMOMOUIEIOYHBIX OKHCIIOB (AI.20 + Nn20 + K 0) wmoxer
YKaseBaATL HA HAIHYHe WIH OTCYTCTBHE ACCHMW/SIIME IPH ODPasoBaHHM CEepHH NOpOoMd.
CornacHo ero HccilenoBaHsdAM, B xone nudpepeHIHMaIMH H3BECTKOBO~IIE/IOYHOH Marmul
aTa PeNMMHHA OCTaeTcd NPAKTHYeCKH HOCTOSAHHOH, ec/M ACCHMHISIME He IPOsiBIISJIACH,
H 3HAYHTE/BHO OTK/IOHAEeTCH OT CpenHero aHa4YeHHMs NpHM HaIMYHM TakKoro Ipolecca.
Kpome Torvo, sra cymMMma B Npelelax eCTeCTBEHHON acColMAIMH NOCTENeHHO yMeHb—
waerca or Gonee pauHux K Gonlee HosnHmMm nuddepenimaraM. Umeiommeca B HaweMm
pacTopsiXXeHHH aHAJM3bl PACCHYHTAHHI IO 8TOH MeTonMke M HaHeCeHnl Ha AHATPaAMMY
" (pur. 15). Cymma amoMolIeNIoYHBIX OKHCIIOB, OCTABaSCH NPUGIIMSHTENHLHO MOCTOSHHOR
B Npenenax OnHON Ipynnsl NOpPoOH, He3HAYHTEILHO yMeHbwaercd: or 21,9 y aHnesn-
ToB no 21,2 y namuroB 1 21,4% y rpasfonHopHT-noppHpoB. 3TO CBHOETENLCTBYET O
KpaiiHie HesHAYHTE/ILHOM MNPOSBJIEHHH ACCHMWIHUMH MarMaTHYeCKMM pAacIyIaBoM Beme-—
CTBa KpHCTA/NTHYECKOT'o ¢yHOaMeHTa. DTOT Mpouece, MNo-BHOAMMOMY, BCE K€ MOr SBHTHCH
npydysoll. HeKkoToporo “ynpesHenus” aGComMOTHOrO BO3pAcTa IPAHONMOPAT-TOPpMpOR.

Ha nuarpamme (¢ur. 16) B xoopmmarax K,0 - ycnoBuas sakucek xenesa (FeO -
=0,9Fe,0; + FeO + MnO + 1,37Mg0)  naoSpaxena SBOMOWAS MarMaTHIECKOTO Pac-
nnaea, pasoBaBlierc  I'OpPHbe NOPONbl AHNE3HMTO-NALHMTOBOH M IPaHONHOPHT-INOp=—
dupoeoht popmammit, Benmyyma F eC” XapakKTepusyer o0buy1o ‘MellaHOKpaToBOCTE IOPO=
Obl ¥ MO3BOMSET OOHOBPEMEHHO YHMTHIBATH B Ipollecce nudpepeHIHManun paciuiaBa Ko-
mmgectBa Maruua ¥ Xenesa (llredn6epr, 1964). B npollecce sBOMOUMH pacliaBa
OT aHOEe3HWTOB K NauMTaM M I'paHONUOPHT-NOpdHpaM Ha ¢oHe HenpephBHO yObBalomed

Mg0

Na,0 K,0

®ur. 14, Nuarpamma NagO — K90 — MgO nna nsepepkenubix nopon aHmesuTo-aauu—
TOBO#f ¥ I'DAHOAHOPUT-NOPPHPOBOH dopmauuit CeBepHo#t OceTuu

{ = cpepuuk anpesur CCCP mo C.II,Conomweny (1970); 2 - cpenmwi pnamwr
CCCP mno C.Il. ConoeweBy (1970); 3 = cpennult aupesuro-gamur CCCP mo
C..Conoereny (1970); 4 — cpenuuit rpasoguopur CCCP mno C.IT, Conoeneny
(1970); 5 = cpenmmuit rpamonuopurT=nopdup Ky6ano=M ankKuHCKOro Mexaypeubs
(Kounakoe, 1969); 6 = cpennuit rpanonuopur=noppup 3ananuoro Kaexasa ( Bop-
cyk, 1963), Ocrantubie ycioBHEE oGO3HAYEHHs Te Xe, 4TO Ha dur, 9
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®ur, 15, Ouarpamma (Alg0g+NagO+Ky0) — Si0y nns ropuex nopon anneauto-
nanmToBOf W IPaHOAHOPHT-NOPdHpoBOR bopmamuk Ceseprolt Ocerun
I = annesuTe; 2 = pamuth; 3 = rpaHonuopHT-nopdupbi

Ka0
it ¢ Ea i it
2 2% = ox o
o] < o x
Z2F x o o (o P o ®
% e %ox° . é L]
7F ® oe L8
° .. o
L L 1 1 1 'l 1 1 L 1 1
Z - & ¢ J x & 7 '] 5 e 1 12
! Fel =ﬂ,3&!03+FBn+M'nU“‘ /,371"130

®ur.16. Oduarpamma Ko0 — FeD* 11:119: FOPHBIX NOPOA AHAE3WTO—-JaLUHTOBON H I'paHOAM~
opur=noptupopofi popmanii Cepepuoit Ocerun
YcnoeHble ob6o3uaueHusa Te e, 4ro Ha ¢ur, 15

obmell MeNaHOKPaTOBOCTH HECKOMLKO yae:mqmaae'rcs conepxanne K,O. Orknonenue
OTOEMLHBIX TOYEK OT SBO/IOLMOHHOH KpuBOH M mMx pastpoc camerenac'rsylor o Golb-
WO} po/IM BTOPHYHOI'O HM3MEHEHMs STHX IOpoM.

[s BBISICHEeHES NMeTPOXMMHMYEcKOo# CHelM¥KH IOpHBIX IIOpon anueanro-uamnonoﬂ
H IpaHONMOPHT-IOppupoBO# bopMamiii ¥ ocobeHHocTel NuppepeHIMAUNE MarMarHiec—
KOI'o paclilaBa HaMH pacCYMTaHbl XapaKTepHCTHHecKHe OTHOWeHHH, W/UTOCTPHPYOLHe
PO/l OTOE/MLHBIX OKHCIIOB MM TPYIN OKHCIIOB B mopepax. MaydeHml credylomue OTHO=
weHHnd

TiO Fe O . Fe,0; + FeO + MnO

S NS 1 S, VR s - . 100;
MgO  FeO4. Ft:z2 3 FeO + Fe203 + MgO + MnO

Nazo + K20 Na20'+ K20

lpopeneH CTaTECTHYESCKW! AHAIKS BCEX MOCTOBEPHHIX CHMKATHBIX aHAIN30B (MaTe—
pHansl aBTOPA M JMTepATYpHBIE [aHHbIE): AHNEeSHTOBLX J1aB - 25; aHIEe3HTOBEX'
naek — TIONBOAAINMX KAHAIOB NMOKPOBHLIX MamuaHul — 4; OAUMTOBLIX naB — 45; na—-
LUMTOBBIX ONAEK — IOABOOAIMX KAHAJIOB IIOKPOBHBIX MaNWAHMN — 24; TIpaHONHOPHT=-
noppupos ~ 18, [lna xaXnoro xapakTepHCTHYEeCKOro OTHOWEHWs B Npeneilax NaHHO—
ro . rmma noponsl (HampMMep, NAUMTOBLIX /laB) BbMUCIEHH! cpenHee apHjMeTHYeckoe

n
S n

z_1_i ¥ Cpeanee KBaJpaTHYECKDE OTKIIOHeHHs S = Z(x —%), YUCJIEHHbIC 3HA—
] n-1i=1

t:emm KOTOPBIX 3aTeM HaHeceHbl Ha rpaduk (¢ur. 17).

Bropoe M TpeTbe OTHOWIEHHS PACCYHTHIBAIM [0 ATOMHBIM KO/IMYECTBAM COOTBET—
CTEYIOUMX OKHCIOB, BCE OCTalbHEE - Mo BecoBbiM npouesram (Conosbes, 1970 ).
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dur, 17, luarpaMma xapakTepHCTHYECKHX OTHOWeEHWH IVIaBHEIX nopoaooGpaayio-
IIHX OKHUC/IOB B Me3030HCKMX HU3BepXeHHbX noponax CepepHolt Ocerun

A’y 1’ = COOTBETCTBEHHO AH[IE3HTOBLIE W [JANMTOBLIC /14Bbl CEBEpHON W IKHON
monoc ofHaxenull ampesuTo-fanuToBOi hopmanuu; 4, [ = coorBerCTBEHHO aHe
Oe3uTOBELie H NAUHTOBEIC OANKH = TIONBOASWIME KaHallbi MOKPOBHEIX uanusHuit; [.I1.-
rpaHoauopuT-noppupel CTpenxaMu ¥ TYHKTHPOM IOKa3aHb! TpeNefsl CpeaHero Kpaf-
paru4ecKoro OTK/IOHEHHS
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Oruouwenype TiO,/MgO  Bo BCex moponax mmeer Gnuskue ssayewus (%= 0,3),
1eCKOIbKO NOBBIIASCE B fallTOBBIX napax ( = 0,489), uTo cegsaHo C GOMLLUIKAM
pacrnpocTpaHeHHEeM B HUX PYTWIa ¥ WIEMEHWTa NpH CPaBHMTENIbHON GegHOCTH TeMHOo—
LUBeTHEIMH Marsuiiconepxalimmy MUHepalaMH,

BenuuuHa ¢, WM CTeneHb OKHCIeHHOCTH Xemneaa, mo [1.C.llreimbGepry (1964),
NOKa3biBAeT, YTO HAMGONbUIME KOMMYeCTBa OKHCHOT'O Xejleaa COonepXaTcsa B [amy-
ToBbX NaBax ( ¥=36,14), MeHbluMe — B palMTax M3 O0A€K — TONBOOSIMX XKaHAIOB
(¥= 31,60), npuMepHo ONMHAKOBHIE — B AHOESHTAX M3 NAEK — MONBOMIUIMX KaHe—
JIOB H B I'paHonHopHT-nopgupax ( X= 26,30), a camad HH3KaA OKHCIEHHOCTEH M&=
fe3a xapaktrepHa nis adnesuwTopbx naB (X = 20,87). :

Ofmasi XeesuCTOCTL FOPHBX IOPON (f) B AHOE3UTOBbIX M NAUKTOBLIX llABaX
(coorBercrBenHo X = 55,88 u 61,56) sHaYETEMLHO BBILE, YoM B MX HHTPYSHB=
HEIX aganorax (cooreercTeenso X = 48,69 u 53,67). HanbGonee Huszkaa xeneamuc—
TOCTE ¥ I'PAHONMOPUT—IIOPHHPOB. )

KZO NaZO

4
Na20+K20 Na20 +K20

SBISIOTCH AHOESHTHI M OAIMTH OAeK - NMoOBOMNMMX KaHanoB, a Haubollee HaTpHEBbi—
MH - jaBbl, OTO CBY3aHO, BEpOSTHO, ¢ Gonnuell CTENeHBI0 anbOHTH3AUMM 10—
CllenHux.

Takum ofpazoM, IopHEIe NOPOAL! AHAEAUTO-HALMTOBON H IPAHOOHOPHT-IIOPGHPO--
BO#t . bopmanuit obnanaldr cnelupUIeckKuMH TMEeTPOXMMHYECKUMH YepraMu, 3To naer
BO3MOXHOCTE CYMTATE MX I'€HEeTHYEeCKM DONCTBEHHBLIMH, T.e, 0Opa3OBaHHBIMH B pe-
3yleTaTe IoclenopaTellbHOl nubpbepeHIMAlHK BeWecTBa €OHHOI'O MarMaTHIecKor'o
HCTOYHHKA,

OrHowenusa

HoKaaplBalOT, 4TO Haubollee XxalMeBLIMH

CPABHEHME TEOXWMHWYECKHX OCOBEHHOCTEN I'OPHBEIX IIOPOJ
AHJIE3HUTO-JALIUTOBON M TPAHOJHOPUT-IIOPOUPOBON ®OPMAIIHAN

[g ycTaHOBNIeHMs TIeOXHMMHYeCKOH crnelMpuKHM T'OpHBbIX OpON aHOE3UTO-[IalluTOBOMH

H I'PaHonMOpPHT-IOphHPOBO#H GopMalmii ¥ NMPOBEPKM THIOTE3bl MX IeHeTHYeCKoro pom-
CTBa METOOOM CIIeKTPalLHOT'O AHANM3A MCCiIenoBaHbl o6pasibl aHNe3HTOBBK, NAll-
TOBBIX TaB ¥ TyhoB CeBepHON M 10XGIOH NONOC PACHPOCTPaHEHHS AHNE3UTO—NAUUTO—
ot dopMmaumu B 3amagHoM ¥ BocrouHom paitonax CepepHodt OceTus, namHTOBBIX
naex - IONBONSIMX KAHAJNOB NOKPOBHBIX HAJIMSHME ¥ I'DAHOOHOPHT-NOppHpOB, AHa-
MMTHHecKMe onpenefieHus NpoBeNeRbl NolrykoimiecTpeHHEM (140 ofpasuoB) u npu—
SimpKkerHO-KonmiecTBeHHEM (390 o6paanos) MeronaMH B naGopaTopuu CHeKTpaib—
Horo anarmaza MTEM AH CCCP (amamuruku A.®. Maprbomoea B A.U. Tanynsumna) u
B chnexTpansHo# naGoparopuu BCETEHU (47 ofpasuor, anamurux JI.H. JleGenesa),
rge, xpoMe TOIo, MeTonoM mIaMeHHOH (oToMeTpuH NPOAHANU3HPOBAHL! Kanmu# H
Hatpuii (123 obpasua),

[Ipy cnekTpanbHBEIX ONPENeeHAsX YCTAHOBIEHO CONEPXKAHHE CIeNyIOmMX SieMeH—
ToB: As, Sc, P, T, Mn, Pb, Sa, Nb, W, Ga, Bi, Mo, V, Cu, Ag, Ti, Co, Ni, Zr, Cr,
Sr, Ba, La, Ce, Y, Yb, B, Cd. B Hexoropsx CiIy4asx oOlpefielleHbl: Si, Al,
Fe, Mg, Ca, Na, mo koTOpEIM MOXHO OLEHHTL NOPSINOK HX KOHIGHTPAIMK B OKHC—
Ho#l dopMe B mopoge.

Ha ¢ur, 18 npuBeneH:sl MECTOrpaMMBl pacnpenefieHHs OTOENLHBIX MHKPOS/IeMeH—
TOB B T'OPHBIX Noponax obemx dopmammii, a B Tabn. 13 ~ uHX cpenHue copepXaHus
B cpapHeHmu c OamHemu ALl Bimorpanosa (1962).

Conepxauma Pb, Zn, Cr, Sr, Ni, V Heckomuxo BapeMpyioT B pany aHNE3HT =
namuT - rpadonuopur-nopdup. Tak, xonmedTpamma Pb, ocraBasce mpumepHo onmHa-
xopoli (B cpemmem 22,2-10~% pec.%) B aHneswTax ¥ panurax oGEHX IONOC pac—
OPOCTPaHEHHus AHNe3SUTO-JAalMTOBOR (GOpMAIMHA, HEeCKOILKO YBE/IHIHBASTCH B NalMTax
naexk - MONBOASAIINX KAHANMOBR NMOKPOBHBIX Mamauuik (B cpemHeM _24,0-10—4 pec.%)
¥ B rpaHopmopuT-mnopupax (B cpemsem 31,2-10-4, miorna (1-3)-10~1 pec.%).
Koruenrpaums Zn B TOM Xe pAOy yMeHblWaercd, OOHAKO B NBYX NOCHeNHMX THIAX
mopon OHA B OTAENLHEIX CAy4YasxX NOCTHI'AeT (].-5)-.10'-1 Bec.%. AHANOTHYHO TO—
penenne Cr, Sr, Co, Ni, V. Mn, Mo, P, B, Cu, Sn, Ba, Ti ofnanaior nepemen—
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PU J ®ur, 19, Pacnpenenenne xanus M
R T : Hatpua (B Bec.%) mo paspesy anne-
=7
:\_1\: 590 aBUTO-NauUTOBOH dopMalMH B 3anan:
e 0 HoM paiione CepepHoli Ocermm
o YcnoeHble ofo3HaideHus Te Xxe,

%

yro Ha ¢ur, 3

HOll KOHUEHTpalmeli B Ipenenax ONHOIO THIA TOPON M He M3MEHAIOT ee B pAny aH—-
0esHT - nauAT - rpaHommoput-nopdmp. Conepxamus Y, Yb, La, Zr, Sc, Nb, Ga
ycToluMBBle M COBMAmaloT co CpeNHMMH sHauenmsamu mo A,Il, Bumorpanosy (1962).
B nexoropeix ofpasuax mopon ofeux dopmammit Guuie ompenenenst As, Ag, Tl, Bi,
Cd. Mx cpennne conepxanus npesbmaior (onf Tl no 200 pas) coorBercreyloume
cpenHMe M Hopon I'Pyrmel aHnesura - nuopura mo ALl Bumorpamosy, mnpmiem
koruenrpamsst As, Tl - maxcumamenas B rpasonmopur-nopupax, Ag, Bi - B amne-
aurax, a Cd =B namroBbx nafixax — MOgBONSIIMX KaHalax NMOKPOBHLIX HANHSHHM,
ConepxaHHe MHKDPOSJIEMEHTOB B ITHPOKIACTHYECKHX Hopodax OGNIHM3KO K TakoBOMY
oIS CPaHOAMOPAT-NOPGHPOE.

MuTepecHo mpocrienuTh W3MEHeHHe COMepKaHWs HATPHS W Kamud B TOPHEIX MO—
POAax - Pa3/IMHHOTO COCTABA W BKPECT TOMIM AHIE3HTO-IalHTOBOH dopmanun, Cym—
MapHOe coaepxaHHe menodelt yBemmiuBaerca oT angesutor (B cpenneM 5,08%)

k pannram (5,45%) u rpanonnopur-nopdupam (5,90%). KoHuenrpaums kamms
Bo3pacraer B TOH ke nNocnenoearencHocTu (amneamrsr - 1,39%, namute - 2,37,
rpaHoaHOpHT-Topdupsr - 2,98%), a HaTpua - y6emaer (cooreercreenso 3,69,
3,27, 2,92%). Takoe pacnpenenenue menouell BHIZBAHO yBenu4eHueM NONHW OpTO-
Kfa3a B M[MONEBOWNATOBON cocran;momeﬂ fo/mee KHCMBIX 4YIEHOB CepHH Ha ¢oHe B
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dur, 20, Uamenenne (B Bec,%) MHKPOSIIEMEHTOB B AHAE3WTAX W AANHTAX CEBEp=
HOlt monoch obHaMeHull aHoesHTO=fauuTOBON PopMaunu C 3anaga Ha BOCTOK
] =~ aHOesHuTH} 2= [AUUTE]

obmeM OQHHAKOBO HHTEHCHBHO NpogBleHHON anuGHTH3auHH B nopoaax obenHx $op-
Manui,

. Ana uayyeHHs HAMEHEHHS COAepXaHMs Kanud ¥ HATPHA BKPECT TOWH aHAe3H-
To-fanuToBOl GopManMH NpoaHATW3HPOBAHL 06pAa3LBl K3 TPex pa3pe3oB B 3anan-
HoM patione Cesepnofi OceTHH cpaBHUTeNEHO HeSombuwol moumocts (p. Tanagon -
36, p. ¥Ypyx - 72, p. Bapry#inon — 153 m). PeayneraTs HaHeceHH Ha AnarpaM-—
My (¢ur. 19). YcraHoBneHo, 4To cymMMapHOe CONEpPWaHHe (Na20 & K20) no pas-
peay ocraercs npuMepHo nocrosuueiv (5-6%); Kanuli m naTpuM penyT cefs CHM- ;
METpPHYHO; NpPH yMeHbuweHnH (OTHOCHTENBLHO CpenHero) copepKaHnus Kanus BO3pac—
TaeT KOMMYeCTBO HATPHA ¥ Hao6opoT, 3TO CBA3&HO C MPOUECCAMH BTOPHYHOIO
H3MEeHEeHHd: eC/iH CHbHee INpodgplieHa anbﬁmnaaunﬁ, TO MeHblle - CepHIHTH3allHd,
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Te6nuuae 13. CpeoHve copgepxaHns MHKPOS/IEMEHTOB B T'OPHEIX Nopoaax.

(B Bec.%)

Mopona | As-10~2 | Sc.10™* | P-1072 | TI-107* | Ma10™2
1 5,4 0,7 12,1 20,6 10,1
2 - 1.8 12,7 - 10,6
3 6,5 0,4 8,7 2,0 8,1
4 - 0,4 8,4 20,0 6,4
5 10,0 0,5 7,3 - 9,1
6 8,8 0,7 13,2 3,2 8,6
7 9,9 1,0 14,5 148,0 9,9
8 2,4 2,5 16,0 0,5 12,0

Ta6auua 13 (mponomkenue)

Topona - [ Bi-10™% Mo-10~% V.10™2 Cu10™3 Ag-10~°
1 200 2,5 7,8 3,1 68,0
2 = 2,0 6,9 3,1 -
3 = 1,8 8,3 1,8 116,0
4 & 2.7 77 3,6 -
5 1,0 2,9 5,3 2,0 30,3
6 = 213 8l6 414 47,7
7 1,2 2,3 7.9 2,6 3,4
8 0,01 0,9 10,0 3,5 7.0
Ta6nuna 13 (okoHuanme)

Mopona | Ba:10-2| L2 1072| v.10™3 [¥b10™*| B-10™* | cd-10™3
1 2,5 3,7 3,6 2,3 13,8 -
2 7l7 339 3,9 1,9 8,2 -
3 5,4 4,9 3,3 3,2 10,9 -
4 6,3 4,5 3,4 2,7 13,4 "
5 4,1 3,92 3,3 1,8 8,8 1,5
6 2,9 4,3 3,4 2,9 11,8 -
7 3,4 4,7 3,3 1,4 8,1 1,0
8 6,5 - - i 15,0 -

6,00* 3,40* 4,00* - 0,01*

*Cpem{ee conepxanue B rpanurax mo A.[l, Bmmorpanmosy (1962).

1 - 2 - aHgesuTOBHle jIaBhl: 1 — ceBepHON MOJIOCH! pPACHPOCTPAHEHMS aHge—
auTO-fgamyToBod hopMmammu, 2 - MIOXHON MoMocH; 3 - 4 - DauMTOBLIE J1aBHI
3 — cepepHO# molnockl, 4 - IONHOH HONOCH; 5 — NAUXTOBble NAHKH — MMOOBOAALIHE
KaHaJlkl TMOKPOBHBLIX H3NMMAEHN; 6 — NHpPOKIACTHYECKMe NOpoael; 7 — CPaHOAHOPHT-
nopgupel; 8 — cpenHee colepXaHHe B MopoAax IpYNNbLl QHOPHTA - aHOe3HTa, Mo
A.Il, Bunorpanosy (1962).
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8HNEe3UTO-JAIMTOBO! ¥ rpaHonuOpMT-HOPupoBOH hopMamuit Cepeprolt Ocerun

Pb-10"* | 202072 | sn-107% | Nb1073 | w.107® | Gh10-3
24,4 9,3 5,0 1,3 L 2,2
29,8 8,4 6,6 3,1 2 2,7
17.4 8.1 7.5 1,3 [ 1,8
12,7 0.1 16.1 1.6 0,1 1,9
24,0 7.4 3,0 1,2 m 2.3
30,5 9,8 6,3 2.3 - 1.9
31,2 8.3 3.8 1,4 2 21
15,0 7,2 - 2,0 - 2,0

Ti10™1 oo™ | W™ ] “ o™ )i 0072 Seegor®
4,7 1,8 3,2 13,4 5,4 3,0

6,0 1,3 2,1 18,7 6,5 2,6
4,5 1,4 HA b o s | 5,8 2,9
4.2 1.2 2.7 23.6 4,9 2.8
4,4 0,9 1,4 19,2 2,2 1.9
5,6 1,9 4,3 21 .0 7,2 3,1
5.7 1.5 2.2 18'9 3.9 5.5
8,0 ik 5,53 26,0 5,0 8,0

HauBonee oforamenbr KanueMm MHPOKnNacTHYECKHEe M BYIKAHOT'€HHO-OCAAQYHBIE [0—
poasl, YTO ONpedenserTcd CHMbHOH cepumHuTH3auWe# HX NeMeHTa, AHOE3UTOBLIE NABLI —
yKe CYWEecTBeHHO HATpHeBkle TOPONL!.

Hcxons us cpenHux BenuuMH COgepXaHMs MUKDOSIEMEHTOB B AHIE3HTOBHIX M
NAUUTOBBIX Jl1aBAX OTAENbHEIX PA3PE30B AHOE3HTO-AAalNUTOBOH QopMalluu, nna HEKo-
TOPLIX 9MEeMEHTOB NMOCTPOeHb! BAPHAIHOHHEBIE QHATPAMMEI, NOKA3b/BAIOUINE H3MEHEe-
HHe HX KOHIEHTpalMH 10 naTepani, OT Bepxoebee p. Ypyx ao p. $Pmarmon (dur.20).
I'lpn 9TOM He YUMTHBANH 9KCTpeManbHble 3HAYEHHH, OTNHYA&OHecsd OT GONbUIMHCTBA
AHATHA0B HA NOPAAOK M Gomee, [lMarpammer mocrpoens ana Pb, Zn, Mo, La, Zr, Cr,
Ni, Co, V. KoHueHTpauus OpyTHAX 31eMeHTOB H3MeHdeTcs cnaGo

C.Bmieu AnpnesutTh HauSollee oforauensr Pb B pafione Gankm Kcapuara (neswrit
6opr p.Ypyx), Ha rope Kasarxox, B pajioHe MolMMeTalNIMYECKUX MeCTOpoXneHui Mu-
ayp, Apxor u B Goprax-p. Apnod. [lauuTe conepxar sHaYHTeNLHble Konuzectea Pb Ha
CK/IOHax I'opw! Ajuiapoeipar 4 B npaBoM 6Gopry p. YHan, l0XHee ypouuuma CaiHyr.

1lmmk. B ofomx Tunax nopod Zn pacmhpefnened papHoMepuo. HeGonbuoii MakcEMym
nabmonaeica ana aHoeauToR B padone ropw Kazarxox.

Monubnen. XapakTepen MaKCHMyM [ans aHQeaHTOB Ipaporo Gopra p. YHan

Jlanran. Pacnpenellen B aHie3nTax B LEIOM PABHOMEPHO, B [NAUMTAX COOEpHa-
HHe yMeHbUlaeTCcsd C 3anaga Ha BOCTOK.

Unpxonnit, Hebonbwye MBEHMMYMEB! YCT&HOBJEGHb! QNS aHAEe3HTOB pek TaHanoH H
dparnon. B panmrax KOHIEHTpAUMM He3HAYHTETLHO YMEHBLWAIOTCH K BOCTOKY.

Xpom. Conepwanue Cr CHIBHO BapbHpyeT. AHIE3HTH XapaKTepH3YKTcs MAaKCu-
MymaMu B Banke Kcapuara, Ha rope Kasarxox, B Gaccelinax pek Xom, ApooH u
MHHEMyMaMyu - Ha p. Bapryi#inon u repe Annapawipar. B naumrax cogepkanue one-
MeHTa crnabo MoHHKaeTcs K BOCTOKY.

Hukenb, xobaner., Pacnpenenenue aTux si1eMeHTOB CXOMHO C XPOMOM = - HeGoNblUIHe
MAaKCHMYMBI i1 aHnesuTor Ganku Kcapuara u namwros padiona noc. Bepxumit 3rum.
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Bananuii. [Ing anne3uTOB yCTaHOB/IEH MAKCHMYM Ha Tope Annapawrpar, MHHH—
MyM — Ha npapoGepexbe p. ApxoH. Copepxanmue 2neMeHTa B [alMTaX HesHAYHTEMb-
HO YMeHbuwaeTrcd ¢ 3alaga Ha BOCTOK,

Takum obBpasoMm, HaubonbuiMe OTKMOHEHMA B CTOPOHY KaK yBeNnWHeHusl, TaKk
YMeHbUIeHuda COOepXaHHfd OTOoeNbHBIX MHKPO3/JIeMeHTOB HaﬁﬂlOHaIOTCH B paﬁoue IIo=—
MUMeTAanIIYeckX MecTOpOXAeHu# M pynomnpoasnennit CemepHoit OceTunm, 4TO, Be-
POSITHO, CBAS3AHO C HapyuleHHeM NePBHYHOIO COCTaBa N3BEepXeHHBIX I'OPHBbIX IIOpon B
pesynbTaTe MX HHTEHCHBHOH runpoTepMainbHol nepepaboTKy pacTBOpaMH, MPHBOOSIIEH
K HapyueHHo 6anaHca BellecTsa 3a CYeT INPUBHOCA HOBBIX KOMIIOHE@HTOB C INIyGHH,

B pacnpepenenun copepxaHus MUKpOSIEMEHTOB B TOPHBIX NOPONAX AHAE3UTO-Ia-
HUTOBOH M TpaHOAUOpHT-TOpdupoBod dopMauwnit uMeercs obwas TEHNCHIHH, BbIpaxaio-
uascd B MNOCTelleHHOM H3MEeHeHHH Konueu'rpaunﬁ OAHHX 21eMeHTOB H MOCTOAHHOM CO=
OepMaHuH OPYTHX, NMpUYeM pachnpefefieHde H KOHLUEHTpalus HX B TI'PAHOOMOPUT-IOp-
(impax Haubonmee OTYET/IMBO COBMNAAAIOT C TAKOBBIMH [/ OAUUTOBLIX &aB. HameuawoTr-
cs NepexonHble THNB Mopod. B cOBOKynmHOCTH MO MeTpPOXMMMYECKHM H nerporpadm-
HeCKHM NaHHBIM MOMHO CHHTATH, 4TO ofe dopManuyu o6pas’soBanHCh M3 OQHOTO Mar-
MaTHYEeCKOTO HCTOYHMKa B npounecce nubpdepeHnanuy HOPMANBHONH H3BECTKOBO-UIETOY-
HOft MATMBEI H 00pasyioT enuHyl aHAE3HTO-AaUHTOBYI BYTKaHO-ILTY TOHHYECKYK ¢op-—
Manmo B nmoumMaumu E.K. Yeoruesa (19631 o, 1969, 1970), rummmyio ang
OCTPOBHBIX AYT.

PE3VJIbTATHI OITPENEJIEHUA ABCOJIOTHOI'O BO3PACTA
ME3030MCKNX MATCMATHYECKHX I10POJ]

B naBopaTopun aScomorHoro soapacra MIEM AH CCCP npoaHanmusupoBaHbl He-
CKOMbKO ©Bpa3noe aHOe3WTOBLX M NANUTOBLIX 1aB, & TaKKe WHTPY3UBHBIX TPaHO-
auopAT-nopdupos, PannoreHHe aproH onpefensyiy Ha aproHoBOH YCTaHOBKE KOHCT-
pykuws MCEM m macc-cnekrpomerpe MH-1301 meromoM H30TOMHOTO paaBabne-
HES C TpUMeHeHMeM B KadecTee ?TanoHa - CAr.  Kammit ompenensinu meTonoMm

Tatnuuna 14 PeaynwraTel olpenenerus abGCoOmMOTHOTO BO3PACTA TOPHEIX
(o BanmoBmm mpoSam)

Ne ofpasua Topona Mecro pasTus oSpasua K, %

CepepHaa monoca oOHameHHE aHIe3HTO-NAUMTOBOH dopMmanuu

69™M/71 Aupeauropsie naewkl lopa Manyra, neswii Gopr 1,03+0,03
p. Ypyx

84Y/71 l'opa Kazarxox, BocTOuY=- 1,47+0,03
HBIH CKNoH

88%/71 B6nuan noc. dacuan, 0,66+0,05
p. A#ramyranon

g1 Fopa Jlaxypauxox 1,12+0,03

42°%71 P. Xon 1,5240,03

CepepHag nonoca ofHameHud aHQe3HTO-nanuToBOi (HOpManuH
4027 [anMroBsie naBbl P. lxaMu T7.:558

Oxuas nmonoca obHakeHHA aAHIE3UTO-AAIlHTOBON dopMalHH

94" /71 Fopa Cypxxox, ceeep- 1,48+0,03
HEIH CKTIOH
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nnaMeHHo# doromerpmn. BoapacT paccuuTHIBANMM O KOHCTaHTaM, NpHHATEIM Ko-
MHCCHell 1o ompepeneHmo abCOMOTHOTO BO3pacTa I'eOoTHYEeCKHX tbopmad.(nﬁ Ha
1964 r.: Ag = 0,557+10-10 rox-1;a5 = 4,72.10-10 rop-1; 4
= 0,000122 K (mo Becy). B cBa3m C NMnoxoft COXpPAHHOCTHIO KanuicomepKauux
MHHEpanoB aHalu3 IPOBOAMIM MO BAJOBEIM IPOGAM.

[Toyyennere naHHbie, & TAKKe HECKONBKO aHANMM30B, 3aMMCTBOBAHHEIX H3 JIH—
TepaTypHLIX HCTOYHMKOB, TpHEeneHsl B Tabn. 14, [ina aHge3WTOBBLIX M AAUUTOBLIX
nap 3amagHOTO M BOCTOYHOT'O palionor CepepHoift OceTud u WX MOABOAAWLMX KaHA—
noe omnpepenedsl uupper 153-176 MIH. neT, 4TO NPOTHBOPEYHT Ie0NOTHYECKHM
[aHHEIM O HHXKHe—cpefHeneflacoBoM BO3pacTe aHIea3uWTO-naUuTOBON dopmanuu. Be—
poarHo, Ha comepkanue paamorenmoro 4UAr B ampesmrax m manmrax moBmEsIH
HHTEHCHBHO MPOSBHBUIMECH B 9THX MOpOOax THAPOTepMAanbHbie H3MEeHeHHs, NMpH—
Beamye K HeKoTopoMy “oMonoxeHmo” onpepenseupxca obpasnos. CrneayeT oTMe—
THTB, MTO BONPOCH! OMOJIOXKEHHS H YyAPeBHEHHd TOpPHEIX NOpoa Mon BoageficTBheM
PasnuyHBIX ‘bﬂG“KO—me‘leCKm( H MeXaHH4YeCKHX (h&KTOpOB eue He BIONHe HACHBI
(PyGunwreiin, 1967; Atdanacves, Opuunnmkos, Bpanar, 1971).

[na rpasonuopur-nopbuposoll bopManmm nomyuenss amauenna 134, 170, 172,
180 u 195 mnH. netr. Tpu mepebx OTHOCATCH K cpeaHelf M BepxHel lope m Mano
NMpOTHBOpEYAT TeOoNoTHYEeCKHM HabmoneHuaM. [lBa nocrnenHux, NMOMyYeHHBIe ONH
rpaHonHopuT—Iop¢upos pek Xon u Apxon (B HEmKHeM Teuewum), yapeBHEHHBIE,
BEpOATHO, BC/EACTBHe IPHCYTCTBHH B NMOpPOAe KCEHOI'eHHLIX MHHEepanoB, TTAaBHBM
ofpasoM GHOTHTa M3 MNaneodofickoro ¢ynnameHnra. [lefiCTBHTENBHO, 1P MHKPOCKO-—
MHYeCKOM HCCIIe[OBAHWH T'PaHONMOPHUT-MOPYMPOB B [IOpoAe AOBONMBHO yYacTo o6Ha—
PYXHBAWTCHA KCEHOHTBI! KpHCTANIHYeCKNX ClaHlleB H KCEeHOKPHCTBI CHIBHO XIIOpPH—
TH3HpPOBAHHOTO OHOTHTA. YpeBHeHHe MOpPOA XapakTepHo M AnA GacceltHoB pex
KyBane ¥ Mapa, roe rpasuTOMOHble H T'PAHOAMOPUTOBLIE MHT[Y3MBEHI, MPOPLBAIOWHE
payHHCTHYECKH OXa pakTepusoBaHHbH nnmicBax ¥ Toap, HMEOT, [0 paauonoruiec—
kuM naHHeM, BoapacT 192-204 mma. ner (Bopeyk, Konpakos, 1969; Konmakos,
1974).

opon AHIe3HTO-NANHTOBOK W Tpanomuopur-nopdupopolt popmaums K—Ar meronom

40 :
B | ) JarepaTypHbIit
405, (pan.), mr/r 30 Al; (s Boapacr, M. net HCTOYHHK

CepepHas Tofloca OGHAXEHMH aHNESHTO-[AaLMTOBOH (opMaluy

11,5:0,6 45; 55 157+12 Liserxos, 19724
17,6x0,6 58; 57 168+10 Tam xe
8,3+0,7 36; 42 175+14 ’

12,9407 40; 50 163+12 -

16,9407 49, 50 157412 -

CebepHas mojloca OGHaXKeHMH aHIe3HTO—~[alUTOROH. dopmarm

85,68 160 Capuenko, 1970

[Oxuas Tonoca OOHAXEHMH aHMe3UTO-[alMTOBOH (opMaiuu

17,640,6 50, 47 167+10 lisetkoB, 19723
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Ta6nuna 14 (okonuyanue)

Ne oBpaszua [lopona MecTto B3aTua obpasua K, %
96%/71 P. Apnon, npaewit Gopr, 2,11+0,04
B 500 M ceeepHee
noc. Bypon
4034 Anpneanroprie paii- P. Apnom, npaswiii 6opr, 2,24
KM — MOOBOASUIAE B 400 M oT ycrba
KaHamne! MOKPOB=— p. Apxon
HBIX H3TUAHMH !
40%/71 [Jauutoenie nai— Mecropoxpnenrne Capon, 2,01+0,08
KM — ToABoasiuMe — TOpH3OHT 9
KaHane! NOKpoBHbIX Tam #e, ropmsonr 11 1,34+0,03
H3TUGHUN : i
g§/71 'paHoOMOpPHT—~ P, Appon, neswiit Gopr, 1,13+0,03
1 nopdups! B 1,5 KM K 1OTY OT yCThH
P. Apxon
31/71 - Tam xe, 0,5 KM K 10Ty 1,32+0,03
1 OT YCTEH
3% : P. Xon 2,11+0,04
286 P. Apxou, nmpasurii Gopr, 0,98+0,03
77 z =5
2 B 500 M oT ycTes
5%/71 Mecropoxnenne CapoH, 2,44+0,03
TOPHUAOHT 7
5/69 Mecropoxnenue Xomcr, 1,29+0,02

banka Haxpgeranar

0 BO3MOKHON IMPUPOJE MOJIMMETAJUIMYECKOIO OPYAEHEHHA CEBEPHOH OCETHH

Bonpocer reHeanca monuMerannpdeckoro ppyneHeHns Cepepuoit Ocerum paccmoT-—
peHbl B MHOTOYHMCNeHHbX padorax (Konwuepckmit, 1861; [epeu3, 1917 Tlnamenes-
ckuit, 1923, Bappausuu, 1926, 1932, [Naramxknit, 1928; Ckakoscknii, 1931;
Edpemor, Axrupeii, 1950; Baknakop, 1957-1959; Menwunkon, 1962; Kpas-
yenko, 1966, Hekpacos, 1968, 1969; Casuenko, 1970; Xerarypos, Karosa,

1972; Xerarypor, 1973).

Ta6nuua 15 Conepxanme Pb, Zn, Cu, Mn, Ag u Mo B ropusx moponax,

Ne ofpasna IMopona Mecro Bagarus obpasua Pb.10-3

85%/71 lopuzonT 7, HOBas B
o6xonka

40/71 Topu3out 9 2

40"/71 TpauuTer 2

40%/71 2

36°/71 Wromssa Ne 5-6uc, 3
KBepuiiar 2

CpenHee 2,5(2,0)
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40Ar (pan.) _ TNurepary pubii
404, (pan.), nr/r mm—) Bospacr, mmH.er HCTOYHHK

22,9+0,7 65; 58 15349 Lserkos, 19723'
26,8 - 160 CapBuenko, 1970
25,240,8 53; -54 176+12 Lpersos| 19724
124+0,6 45, 47 132410 Tam xe
13,7+0,6 12; 67 170+12 .

16,1+0,5 57; 59 172412 .

27 30T 65; 66 180+8 4

13,6+0,7 40; 43 195+14 v

23,1+0,8 49; 69 13448 »

15,4+0,5 22; 24 170412 Koupakos, 1974

Camoit pannelt m Hanbonee pacnpocTpaHeHHOR B HacTogwee Bpems ApfdeTCH
TOYKa 3PEHHA O CBA3M OpPyNeHEHHd CO CpeAHeKHcnOH "kKeparTodupoBoit marmo#”,
npudeM oTMedaeTcCs MpeuMylecTBeHHas CBA3b C HHTPYSMBHEIMH TelaMH “KepaTodu-—
pop”. B oTHOweHMH BO3pACTa OpPYNEHEHHA CYWECTBYIOT [OBE TOYKH 3peHHs: 10 [aH=-
HBIM OHMX HCCllefoBaTenell, OH npeakKennoBeHcKkuil, o APYyrUM — TpeTHuHBIH, HekoTophie
nccnenopatenu ( TyrapusoB u ap., 19751' 27 B KayYecTBe HCTOYHMKA PYyOAHOI'O BelleCT-—
Ba pacCMaTpHBalOT CBUHEI MOJIEBBIX WINATOB MPAHHTOHAOB CAAOHCKOI'O THIA, NOCleny-
omaa nepeKpucTaii3alia KOTOPBIX B X0[Ae KalneBoro Meracomaroda oxkono 150 mnn,
ner Hasaj NpuBena K BLICBOGOX/IEHMIO CBHHIA H GOPMHPOBAHHMIO PYAHBIX 3anexei.

BCKPBITEIX BHIpaGoTkaMu Mecropownenns Cagon (B Bec.%)

Zn.107 Cu.107° Ma 1072 Ag-1078 Mo.10™4
2 1 5 2 1=
5 0,5 10 » 2
5 8 10 = 8
2 il 5 - i §
2 1 8 2 3
- 0,2 20 = .
4,0(6,0) 1,9(2,0) 8,8(6) 2(5) 2,8(1)
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Taﬁhuua 15 (oxoHuaHue)-

M o6pasna ITopona MecTro pasTHs ofpaana Pb.10~-3
85%/71 ' Topuzonr 7 3
35%/71 8
35%/71 T'paronuo pur-nopdupst 2
35°/71 ' 5
35°/71 5,5
35°/71 : 4,0
40%/71 TopusonT 9 2
40%/71 ' 30
36"/71 ; Wromeua Ne 5-6uc, 5
36%/71 5 keepumar 3
36"/71 , 5
Cpennee 6,60(2,0)
35%/71 Haunroprre pnakixy — TopusorT 7 1
35%/71 TMOABOAAWHNE KaHalb! 2
35T/71 MOKPOBHEX H3IUsHuH 2
355,71 2
40%/71 lopuaonT 9 20
40%/71 8
40%/71 4
36%/71 Ironena Ne 5-6uc, 1
36Y/71 5 keepuiar 2
Cpennee 3;5(2,0)
40M /11 Texronmieckue Topusonr 9 10
40%/71 BpexHmm 2
40%/71 50
36%/7i Wromsks Ne 5-6mc 10
3 61"_/7 | ‘ 5 gpepuiar 100
36°%/71 )
36%/71 4
36™/71 g
367T/71 2
265771 i
Cpennee ' 18,3(2,0)
35%/71 SpynrHeHbie DpeKYHR lopusonr 7 ) 1.

[Ilpumeuanne. B ckofGkax npuseneHbl KIapKoBble CONEPXKAHHA S/IEMEHTOB
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Zn-10-3 Cr.|-10_3 Mn-1072 Ag-10-6 Mo-10-%

3 1,5 10 2 1
- 5 5 - 2
5 20 - 2
1 10 2 1,5
10 3 15 - 2,5
20 1.5 10 5 1,0
5 2 5 - 8
15 5 100 = 3
3 i | 10 3 1,5
2 1 15 2 1.5
4. 7 3 _ 10 3 3
6,9(6,0) 2,6(2,0) 19,0(8) 2,9(58) 2,5(1)
2 1,5 10 » 1
3 ;| 5 - -
2 2 1
2 1 5 g !
30 2 20 = 3
2 5 - 10
2 2 20 2 3
= 1 0,8 -

2 1 10 = -
6,0(6,0) 1,4(2,0) 9,9(6) 2,3(5) 3,4(1)
2 3 20 i 8
- 0,5 30 - 1
20 i § 8 100 20
10 0,5 20 = 1
50 20 5 100 10
- 0,2 10 - 30
3 1,5 7 B, 5
4 4 20 - 1
5 0,8 5 - 5
10 1 5 2000 1
14,5(6,0) 3,2(2,0) 13,0(6) 550(5) 8,2(1)

Cn. 2 5 2 1,5

| Ana TpaHUTOMAOB.
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$ur, 21. Pacnpenenenne (B Bec,%)Pb, Zn, Cu, Mn, Ag, Mo B pasmu4mbix ropHex
nopofax, BCKpPBITHIX BEpaGOTKaMu Mecropoxaenus Canon

Ynobubie of60o3HaYeHus Te ¥e, 4TO Ha ¢ur, 7, Lludpel COOTBETCTBYIOT MECTY OT=
6opa aHANTM3MPOBABIIMXCH OOpaslUoB Ha paspese

lMomoca pynonposenexnit NoMAMeTAaNIOR MPOCNEXKBAETCH OT GacceitHa pex Ypyx
7 AfiraMyragoH B BOCTOYHOM HanpaBfieHHH OO0 p. Tepek ¥ panee Ha BOCTOK HAa
paccrosiHue Gonmee 70 xm. PynokoHTponupylowmMy gBASIOTCH CYGUMPOTHLIE KYMH—
co0fpasHo paclo/IoKeHHbIe Pas3fioMbl BAONIL CEBEpPHOTO H I0WHOro Kpnmbee Cano-
HO~YHanwCKo#t anruknuuanu. lllnpuHa NMomMOCH MONHMMeTANMUYECKHX PYAONpoABneHui
4-5 kM, Mecropoxnenna 3run, CanoH u .pyrue npuypodeHsl K MecTam [epece—
HeHHsa CyOUWHPOTHEIX H Donee Menkux cyOMepunHoHaMbHLIX pPa3ioOMOB.

Hoeble manHbie, MOMydYeHHBIE HAMH B pedynbTaTe TEeOXHMHYECKOTO H3Y4EeHHS TOp-
HEIX TMOPOA AHAEe3HTO-AauuToBOH M TpaHOnHOpPHT-IOphupoBol dopmaunwmit, HO3BONTOT
BLICKA3aTk NpPeANooKenre O IeHesnce MONMMETANTHYECKOr0 OpyaeHeHud.

B cnexrpansuo#t naoparopun MTEM AH CCCP (amamurux AW, Tamynamua)
npoaHanu3MpoBaHLl 06pasue! ¢ ropu3cHTeB 7, 9, 11 M u3a kpepunara 5 WTONBHHE
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Cu F Mo £ |
f/ - -
W (707°) 4 L
2 2k
0 =
Zn 0
&
(107?) 6
4
£
Ag Jt
-5 I
‘ 707?) 5k
Pb 3 / b
-3 s W 1
(167°) " 2k
4 = Mn 2k
8 (/0% I
2 5 o / 2 sk
& i

jiA i +

Ne 5-6uc Mecropoxnenns CapoH. Ofpasusr oTbupanu 3 CNeQyloOWHX Iopoa: Ipa-—
HUTOB BEpXHETO Naneo3os (CANOHCKMX); nmeMeHTa TEeKTOHHYeCKHWXx Opekumii B KOH-
TaKTe I'DaHHTOB C Me3030HCKMMH IPaHOOHOpPUT-NOpPUpaM¥u ¥ C HANHTOBbIMH [ak—
KAMH - [OABOOSWHMH KaHANAMH [MOKDOBHEIX HMSMHHHMUI, NAINTOBLIX NaeK — MOABO-
QSWHX KaHANOB MOKPOBHBIX MANHAHUN, TpaHOAHOPUT-NOPOPUPOB; LEMeHTa 2pyNTHBHBEIX
Gpexunit, padmkn pacnpenenenns conepwaunit Pb, Zn, Cu, Mn, Ag, Mo npusenenss
Ha ¢ur, 21, a UX KonWUecTEeHHbIe 3HaYeHHMd — B Tabm 15.

B rpanoguopur-nopupax MO CpaBHeHHIO C AAUHTOBLIMH Oa&WKaMH — [OQBOAAulH—
MH KaHANAMH HSNHSHEA 3HAYHTensHO Gonbwe conepwanms Pb (B 2,2 pasa), Zn
(g 1,15), Cu (s 1,85), Mn (2 1,95), Ag (s 1,25 pasa). Onnako conepxa—
HMe Mo Bble B naumroRbiX naifikax. B Tex ® npyrux nopomax copepwxanue Pb, Zn,
Mn u Mo muiwe xnapxomoro. HauBonbweit komnenrpaumedt Pb, Zn, Cu, Mn, Ag =
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Mo ofinamaer LeMeHTHpYIOWAad Macca TeKToumdeckux Gpekum#t (B 2 pasa m Gonee
BEIUIE K7apkKa),

A.l'. Kysuenossim {ycTHOe cooSuilense) OTMedeHO OTHOCHTENbHOe oforatteHHe
Pb, Zn u Mn HekoTOpHIX maek NAUKTOBOTO cOCTapa B BhIpabOTKax MeCTOpOXAe-—
gusg Cagon. Ha ocHopaHum maydeHus ocofeHHocTell MHHEpanmbHOTO cocTapa U ab-
COMOTHOTO BO3pacra nafikoBeIX MOpod Ha MecTopoxaeHum CanoH HaMM yCTaHOB-
NeHO, ¥TO HacTb 2THX OOpasoBaHufi He ABNAIOTCH NOABOAAUWMMH KAHANAMH MOKPOB—
HeIX HanuaHnit, kak cumraerT A.I. Kyameuos, a npencraensioT cofolff camocToATent-
HEle THnatuccanbHele HHTPYSHBB T'PAHOAHOpPHT-HOpdHpPOR Gomee MOnoOAoOro BO3pacra.
IlonoBHble MHTpyaHBHBIE Tella pasBuThl B Npepenax CanoHo-YHanbCKoH aHTHKTH—
HamH OT okpecrtHOocTelf moc. Bepxumit 3rmn Ha samage AO moc. XOncT Ha BOCTOKe,
4TO NMPOCTPAHCTBEHHO COBNAfAeT C TOIOCOH MOMHMETAaIMYeCKHX MeCTOpoXaeHuH,

Kak ycTaHoBneHo, CXxeMa MarMaTH4eCKo# AesTeNbHOCTH Takoea: 1) anleauto-
pnanuropas dopmanus (cepus aHOesSHTOBLIX, NAUMTOBLIX NMABOBLIX [IOTOKOB H IOpPH-—
30HTOB MHPOKACTHYECKHX, BYNKAHOTE@HHO-OCANOYHLIX MOPOA, AHAE3UTOBLe M [a-
ILHTOBLIe fafiky; BO3pPACT, MO I'e0OTHYECKMM .M PANHONOT'HYECKHAM [AHHBIM, HHXHMA -
cpennmit nefiac; 2) rpasonmopur-nopdEpopas dopMauusi (MHTpysuBHBIE Tenma Tpa-
HOOHMOPHT-MOPYHPOR); BO3PACT, MO TEONOTHYECKAM [AaHHBIM, CpeaHss iopa.

Ha ocHoBaumM OGWHOCTH BEUIECTBEHHOTO M XHMHYECKOT'O cocTapa Iopoa ofemx
fopMaunit ycTaHOBeHA MX NpHHAQAEKHOCTHL K MOCNEeioBaTelMbHOMY pany Andbepen—
IMATOB EIHHOTO0 MarMATHYeCKOTO HCTOYHHMKA. [locnefHHe Nopuue nupdepeHnHATOB
STOrO paclnaea NpencTaBleHhl TI'PAHOAMOPHT-NOPPEpaMB M, BO3MONHO, B
HeBonbWKX KONMMMecTBax -~ TrpaHuT-nopbupammu (MO HEKOTOPEIM XMMHYECKHM aHAa-
nu3aM, 3aMMCTBOBAHHLIM K3 NHTepaTypHux Hcrounukob), Copmepxanns Pb m Zn,
KaK MoKasanu CHeKTpanbHble OlpeleneHHs, HENpeph/BHO MOBHILAITCH OT AHOIE3HTOB
K JauuTaM ¥ rpasoqHopuT-mopbEpaM, YTO YKasuBaeT Ha NOCTeleHHoe oforameHnmne
nocrneayowrx aubdepeHnnaTos pyAHBIME KOMIOHeHTaMH. BepoarHo, MeaorepMmans—
HBI®@ THOPOTepMAanLHLIe pACTBOPE - CHYTHHEM Hpouecca aubdepenupanmy, Seinm s
SHAYUTELHOR CTeNeHH pPYAOHOCHEI,

Taxmm oBpaaom, cymecrsyeT npamas IeHeTHYeCKas CBaab Meway nubpbepeHyna-
uMell cpegHeKMCTOR Marmel paga aHAe3HT — [JanuT - TPaHuT H PopMHpOBaHHEM
rHApOTepMAaLHLIX PYAOHOCHBEIX pacTBopoB. B cpenHewpCkoe BpeMsa MO paHee 24n0-
WUBWHKMCH CYGUWHPOTHEIM M CcyGMepHIHOHANBLHEM DPA3NOMAaM, MOAHOBIEHHEIM AaNeHC~.
Koft CKIapHarTocThio, HaYHHAET MOAHHMATBLCH KHCnad Marma - nocneanne andde-
PeHnMATE M COMNPOBOXAAIOWHe HX PYNOHOCHBIE T'HAPOTepMalbHble pacTeopel. Hamu—
Ype nonuMeTannHdecKux pya B TNIHHHCTEIX ClAHNAX - APrHAnurax B pakdoHax Ka-—
3aTxoXcKo¥ u PumarmoHckol Tpynn MecTopoxOeHu#, ¢ Hame# TOYKM 3peHHdA, ABNA-
ercs CBHAETeTbCTBOM CYWECTBOBAHHY HA HEKOTOpO# IMy6GHHe He BCKPBITEIX 3PO—
3ueil HHTPYSHBOB CpPENHeIOPCKHX TPaHOdHOpHUT-nopdupoB.



luwasa Il

FEOJIOTHA N HETPOJIOI'NA ME3030MCKUX
MATMATHYECKUX TTOPOJ] BEUACBIHCKO 30HHI

Meaosoiickne MarMaTH4yecKue Nopoabl B HaccefiHax pek Yepek Bankapckuit -
Herem pacnonoxensr B npefenax CepepHoll melpecCHH, CIOXEHHOH MeCYaHO-TTH~
HHCTBIMH OcagKaMu HUXKHe-CpeqHelwpCKOro BO3pacTa M pacnpoCTpaHeHbl Ha IJI0-
wanu okono 60 kM2 (dur. 22). '

CeBepnast nenpeccus (wmpuHoit okono 10-12 KM) NpOTArHBAETCH MOYTH
B WHPOTHOM HampaeileHuun Mexny CramucreiM H BokoBriM xpe6ramm ot p, He-
remM Ha 3anane no p. Xasuucy (neporc mpuroka p. Ypyx) Ha Bocroke, B
CTPYKTYPHO~TEKTOHHYECKOM® IUlaHe [aHHasd TEeppHTOpHS -TpedcTapisgeT coboi
KpaiiHIon I0KHYI dYacTh DedYachkHCKOH CTPYKTYPHO—(OpMAaIMOHHON 3oHbl (Ada-
nacees, Bopcyk, # ap., 1971). IOxuee raxoaurca CTPYKTYPHO ~hopMaUHOHHad 30HA
I'naBnoro xpebra, ornenenHasd or CepepHoll nenpeccuu cepuell INIyGUHHBX CyOuUH—
POTHBIX PAa3lIOMOB.

Mesoaoiickne MarMarudecKue Nopoawr, paseuTuie B npepnenax CemepHoli nenpec-—
CHM, HEO[HOKPATHO ONHCHIBATHCE B T'eONorudeckoll mureparype (Abich, 1874;
Loevinson-Lessing, 1w05; Benankun, 1915; WU.I'. Kysueunoe, 1946, 1951;
A.ll, JleBener, 1950; Adanacwer, 1954; Beanocor, Kazsakora, 1959; Ada-
HackeB W np., 1968; Adanacwen, Bopeyk u np., 1971; Bopcyk, 19682; Bopcyk,
llpetkor, 1973, 1975; llperTkos, 19752 u ap.).

Cpenu H3BepxeHHLIX MOPOA Meaodolfickoro moapacTta Mmexaypeubss Hepexk Ban-
Kapckuii - Yerem yCTAHOBIEHb! TPH DA3HOBO3PACTHBIE MATMATHYeCKHe (OpMAIINM:
fasanbToRLIX TMopiupuTop (cpenuss opa - Gaitoc), Tpaxurop (mepxuas wpa) H
cyOuwenoyHeX TaGGpoOMAOE — TeweHHTOB (HmKHHA - BepxHHil Men), oTBeualouMe
noc/iefoBaTelbHEM 3TanaM pa3puTHd Beuachicko# CTpPyKTY pHO~GOpPMAaIHOHHON 30—
Hbl B Me3oaoe,

OOPMAIIMA BA3AJILTOBBIX IOPO®UPHTOB

Teonorna marMaTHYecKHX Tex

lopueie mopoasb!, ofbenuHsemMble HaMH B GopManmo 5a3anbToBBX 10 pPHPHTOB,
HEOOHOKPATHO, XOTH M BeCbMa CXeMaTHYHO ONHCAaHK! B IeoNoTHYecKOH nuTeparype.
B paGorax [.C. Bensuxmsa (1915) u ®.10. Jlepuncona-/leccimra (1904) onm
Ha3bp/BawTCA OnabaszaMu U OANd GoNbWHHCTBA MpearonaraeTcs HWHTPY3HBHEM I'eHe-
auc. W.I'. Kysnenor (1946, 1951), B.I1. Peuraprer (1946), H.B. Besnocon
n B.II. Kasakopa (1959), I'.[l. Adasacwes u np. (1968) Gonee monpoSHo oCBe-
THIH T'eoNoTHYecKoe MOM0KEeHHe ¥ BO3pPacT oTHX ofpasopaHuil, ITOKasaB, YTO IO-
podbl OCHOBHOT'O COCTABa CraralT NaBOBble NOTOKH, 3aKMOYeHHbe B OCano4HOMN
romue 6GaloccKoro Bo3pacra. MayueHHe aBTOpOM MaTMATHYECKHX Ten OCHOBHOTO
cocraea B Gacceitnax pek Yepex Beaenrufickmit u Yepexk Bankapckmit B 197 1~
1972 rr. NosBOMMIO BEIENHMTH HX B BUAe KOHKpeTHON dopmaium, mpemcraBrneH-
Ho#t mammBuEMHCs (71aBBHI 6a3aNLTOBLIX MOPPHPHTOR), MHPOKNIACTHIECKHMY (TMTO~
KTacTH4eCKHe Ty (bl OCHOBHOTO cocTapa) M cyOBynKaHMdecKHMH (CHMImbl ¥ nalku
fasanbTOBLIX 110 POMPHTOB) HYNeHaMH.

Ofnaxenus mopog aToji fopmanun pacronoXeHs! Ha nepobepexse p. Yepex Be-
senruitickuil (cepepnee ycres p. llaynopcy u sanaguee c. Besenrn), Ha mpapo-
Hepexne ToOl Xe peKH B palloHe passanun c, [Ixkaboit, B Gacceitne p. WWune, Ha
npapoM Gepery p. Yerem, a Takke Ha nepoMm Gepery p. HalHawxm (neewrit npu-
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rok p. Yepek Bankapckmit). TlorcemecTHo ropubie moponn dopMmaunmm GasanbTOBEIX
nopdHpPATOR 3aK/MOYeHbl B TONUle NeCHYaHO-TIMHACTHIX OT/IOXKEHHH, BO3PACT KOTO-—
pPbIX HAa OCHOBAHWHM HAXONOK dayuer, mo paHHeM H.B, Beanocoea zm B.Il. Kazaxoro#
(1959), ycranapmmpaercs Kax mHmkHeGaifiocckuit, Uanmpwmecs unenwr dopmaunnm
CraralT aBOBBIe MOTOKM MomHocTeio 20-50 M, NMpoTArMBadIHecss HA pacCTOod-—
HEH 2-3 KM.

HanGonee w€erkue BaaMMoOTHOWeHHd nap Gas3anbTORLX NOPGUPHTOR C BMeural-—
mMHEMM OCA[OYHEIMM NOPOAAMH, a Takke Haubonee xapakTepHOe CTpPOEHHE BHYTpEeH—
HHX dacTreit nmorokoe Habmopnamick Ha npaBoM Gepery p. Yepek Beaenrmniickuii, B
palione paspanuu c. [xabolf, a Takxe mo oGouMm Geperam p. lllune,

K cepepy or paspanuu c. [Ixa6oii ofHamaeTcsl NABOBEIH IOTOK Bas’anbTOBLIX
nopdupuTOB, mpOoCTHpalWHHACHA MOYTH B CyOMepHAHMOHANBLHOM HANPABNEHHM M UMEn-—
mull MomuocTh okono 50 M, Huxusd ¥ nenTpanbHas 4acTH 3TOr0 HOTOKa obwel
MOWHOCThI0 okomo 40 M obnapmaoT wapopoif OTAENBHOCTHIO, & NMPHKpPOBEnLHAaN
HACTE CNOXEHA MACCHMBHEIMHM MOPOJAMH. YHYacTKH C ujapoBofi OTAeNLHOCTBHIO MHOIIA
ofipa3oBannl WapaMH NMOYTH HieanbHOW GOpPMEI, OOBIYHO e OKpPYTVIEIMM, WAapOBHI-
HBIMH ¥ S[ITHIICOMOAMBHEIMU Tenmamu paamepom 0,2-1.5 M B nonepeunuxe. [Ipeof-
nafaioT wapopunBbie Tena paamepoM 0,5-0,7 m, Hacro mafmonaercs BraBnnBa-
HUMe WAapOB OOMH B APYTOH, NMPH STOM OTTHHYTHE H Clerka ae}opMHPOBAHHEE
Kpad O[HUX WAPOB MOTPYXATCH B MPOMEeXYyTKH Mexay Apyrumu wapamu. Ha oc-
HOBAHHH STOr'0 JErKO ONpefenuTh KPORMO M nopousy noroka, Boneuwed gactsio
wapsl HeMOCPeACTBEHHO CONMPHKACAIOTCH OAMH C APYTHM, HHOTAA MEeXIy HHMH
HMEIOTCSl TIPOMEXYTKH, CIIOKeHHBIe MAaCCHBHBIME HopoaamMu. BHyTpeHHss wacTb
ulapoB CHABHO mMopucTad. KonmuuecTBO MycTOT YBenuYHBAETCH OT LEHTpPa K Meph—
depyu wapa.

KoHTakT nopgowss NoTOKa GasansbTOBHIX MOPOHPHTOB C NMEeCHYaHO=-TVIMHHCT bIMU
ocanKaMH O4YeHb HepoBHbIH, B ocamounbx nmoponax samMeTHO OpPOTOBHKOBAHHE HA
paccrosHun 20-30 cM oT KoHTakTa. B nogouiBe MOTOKA, B MEXWAapoOBOM MPOCT-
paHCTBe, HepenKo 3aKMOYEHO BeWeCTBO IVIMHMCTHIX GJI8HIEB, YTO CBHOEeTenbLCTEY-—
€T 0 3axBaTe HEeYINIOTHEeHHBIX TINMMHHCTEIX MOpoa HmkHed KpoMKOH nBmXYmelcs
napbl. BepxHui#t KOHTAKT 3TOTO MABOBOT'O NOTOKA TaKXe BOJMHHUCTHI. B mepexpbi-
BalOWMX €T'0 NeCYAHO-TVIHHHCTLX OGPASOBAHHSX BCTPEUAIOTCH OTHENbHBIE OKATaH-—
Hble OOGNOMKHM 6as3anbTOBBIX MOPPMPHTOB, YTO YKa3bIBAET HA HACTHYHBIM, XOTH H
oueHb HeSonbwod pasMbIB.

Ha samagnoM cknoHe Topsl Yurawd B NOAOWBE IaBOBOIO MOTOKA MOWHOCTHIO
30 M zaneraioT naBoBble Gpekuymm MomHoCTbI0 Okono 1 M. [Mopoma cocTour mna
YyITIOBATHEX OGNMOMKOB GasansrToserx noptmpuros (70%), OpHEeHTHPOBAHHLIX Napan-
NeNBLHC MOAOUIBE MOTOKA M 3aKMOYEHHEIX B TIHHHCTOM peumectee (30%). O6paso-

e el

®ur, 22, Cxemaruyeckas reojoruyeckas xapra mexaypeubs YHerem = Hepek (Be-
YaChIHCKag CTYKTypHO-bopManuounas soua), Cocraeun A,A,llperkoB C HCnonb3oBa—
BaHHEM MAaTepHalioB TI'eDJOTHYecKHX CheMOK

] = amOBHANELHEIE U AS/IOBHA/ILHBEIE OTIOKeHud; 2 = KejopeHCkuil, okcdopac-—
Kuit, KUMMEpPUIXKCKHil, THTOHCKHN SpyCHl BepxHe#l IOpE mMeprenw, M3BECTHAKU;
3 - Galtoccku#f spyC cpenHeil ©phii APIW/UIMTEH, aNeBPONHTHI, TECHaHVKW; 4=
aaneHCKu#t gpyc cpeaHeil 10pBIX apru/IMThHl, AJIGBPONUTE; 5 = TOAPCKHN SPYC HUK=
Hell IOpEIX aleBpONUTEI, TIECUAHMKH; §= HIDKHAS KOpa HepaculeHeHHasa! MeCYaHuKu,
aneBpONUTEl, APIWIINTHY; 7 = aHAE3HTH THIEePCTEHOBRIE, HeTBepTHUHBIE; &= dopma=
uug cybllenoudnx ra66pounos: rewenuts; 9 —popmauus rpaxuros;l0-bopmanna Ga—-
sanbTOBEX nophupuToB; /= TpanuToMAb "KOMIUiekca rpanuroB [naeuoro xpe6ra”,
BepxHenaneoaofickue; 12 = meramopduueckue craHubl, THEHCEH, aMPUGONHTEHI TMpo—
TEpPO30d = HUXKHEro naineodon; /3 = cybmenoynsie rabbpounrr TeweHuThy {4 = mo—
NIeBOIMAaT=THPOKCEHOBLIE TPaxuThbi; 15 — Ka/uWnaToBble TpaxuThl; 16—3pynrupHple 6pek—
yun; 17 = Tydsy; 18 —6asanbrobbie noppupure; /9 = rpaHurh; 20 = KpuCTanmmueckue
CllaHUbl, rHelCE, aMPUGOMUTH 2/ = pasphHIBBL @ = QOCTOBEpHEIE, § = Npeanonarae-
Mble; 22 - 37eMeHTH 3aneranug cnoep, Lludper Ha xapre = nopaaKoBbie HOMEpa
HHTPYSHBOB KaHIUNIATOBBEIX TPAXUTOBR
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PaHMe NaBOBLIX Opexuuit CBA3AHO, BEpPOATHO, C HATeKaHAEM XUOKOH faBkl Ha
HEYNIIOTHEeHHEIE TIHHHCTHIEe OCAnKy, OpeKYWpOBAHHMEM MNOAOUIBEHHOH# HACTH MOTOKA
H 3aXBATOM ero IVIMHHCTOTO Marepmana.

CrpykTypa naBOBBIX ITOTOKOB 6a3ambTOBBIX NMOpdUpHTOB, MopofHas ONHCAHHOMN
BBIWE, XapakTepHa H ANA OpYTHX y4acTKoe obHawenms nopon dopmanum. B BGac-
cefige p, Wune nafmopnaoTcs TPH NABOBEIX MOTOKa (MakKCHMmanmbHOe yHCmo). B
HMCTOKax sToli pekH, HeNOCpenCTBEHHO K IoTy oT ackapna Ckammcroro xpefra, B
BepXHEeM H3 ‘Tpex NOTOKOE OfHapyxXeHa cronfdaras OTAENbHOCTb, B ABYX HHX=—
HEX - Wiapopasi OTAENBHOCTH. MoumHocTs Bepxuero morToka oxkono 20 M. Ha mnpa-
BoM Gepery p. YHereM u nesoM Gepery p. Yaltnawkmu (neBoro nmpuroxka p. Uepek
Bankapckuit) o6HAXAOTCH Napbl 6A3aMbLTOBBIX T0pPOHPHTOB, AHANOTHYHBIE TaKO-
BeiM Bacceftna p. Uepek Beasenrmiickuil. 3neck Takxe TPH IOTOKa, HX MAaKCHMAIIb~
Hasg MowHocTe O0kono 10 M. JjlaBwl MMeOT MacCHBHOe CMoXeHHe,

Takum oBpasoM, MakcuMaybHEI® MOWHOCTH ClaralWyX NaHHYI (opManmo nas
BasanbToBLIX MOpdUpHTOR OoTMedaloTcs and Gacceitna p, Yepek Beseurufickuli, B
paiioHe paspanud c. [xabolt, u B npuycreesoit sacru p. llume. K sanany u x
BOCTOKY MOUIHOCTE HX TMOCTENEHHO yMeHblaeTCs, W 3arnajHee IpaBoro Gepera
p. Yerem u BocrouHee p. Yepex Banxapckuii arm mopondbl yxe He BCTpedamoTcd.

JlaBbl CONpPOBOXOATCA NHUTOK/IACTHYECKHMM TY(amu, COCTaB OBIOMKOB KOTO—
pelX aHanoOrWueH [OpOfaM NapOBLIX MOTOKOB. Tydhl pacnpocrpaHenrsr B HGacceine
p. Yepek Besenrmiickmii cepepee p. lWaynopcy u paspamus c. [lxaGoii, a Takxe
H& BOCTOYHOM CKMOHe ropel Mykonkad. Kak npaBuno, OHE IONCTHIAIOT 3ajerapoumpe
HAa HHX J1aBOBble MOTOKM GasanbToBelx mopdupuroe. Haubonee oT4eT MBO CTpOeHHE
TyhoBOr'0 ropuadHTa HabmopaeTcs Ha BOCTOYHOM CKioHe Topbl Myxosnkasd. 3pneck
Cpen® HWKHeOaWOCCKHWX NMeCHAHWKOP ¥ ClAHUEeB aaneraer nnact Tydos MOWHOCTHIO
5 M, npocTupalomuica ¢ ro-3anaga Ha CeBepo-BOCTOK.

lNopona mpencraenger coboil OTAENBEHBIE By IKaHp4eckHe SOMOLI M nanunnm,
3aKmoYeHHEle B TIHHHCTOH neMeHTHpywowel macce. O6neM, 3aHuMaeMbli obnoMKa—
MH, SHAYHTENbHO MeHbule QfbeMa leMeHTa, Hambonee uwacro paameps! 0OIOMKOB
u GoMmG 2-5 cm, pexe no 20-30 cMm B nomnepeunuke. CopTrHpOBKa OBIOMKOB IO,
KpyNHOCTH B Npepenax nnacra He Habmopaercsa. Bokpyr HEKOTOpPHX BYKaHHYeC—
Knx 60M6 OTMeuaeTCs H3O0THYTOCTE C.OMCTOCTH BMeEWaiuero I'NIMHHCTOIO MaTe—
pHana, Ha OCHOBaHMHM Hero NMerko ycTaHABMMBAIOTCH MOAOUBA ¥ KpoBns IiacTa.

[lo nmpocTHpaHmoO 3TOT NMIACT MPOCNeXeH HaMM Ha pacerToaHuu okomo 300 M. [la-
flee OH TOCTENEHHO BhIKIuHMBaercd., I[lonobHbI [acT TYQoOB MOWHOCTBEIO 3 M
saneraer Ha 1npasoMm Gepery p.Yepek Besenruiickuii, cepepHee paspailuH
c. [:xaboit, :

ITpocTpaHcTBEeHHAS CONPAXEHHOCTb TYGOB M I1ABOBBIX MOTOKOB GAa3anbTOBBIX TIOP—
- DHpPATOB M MOEHTHYHOCTHL COCTaBa NOPOA BYIKaHMYecKkux 60MG, namunnel M IOTOKOB
CBHAETEeNbCTBYIOT O eAMHOM HeHTpe, TeHepPHpOBaBileM STH MPOAYKTEI, KOTOPHIH Ha-
XOOMNCH, NO-BHAMMOMY, B cpelHeM TeueHHH p. Yepek Besenruiickuil. 3aneras crpa-
Turpadudeckn Huxe nap basanbToBbX NOopbupuToB, TYbE! NpencrasnsioT cobolt B
npegenax naHHoro palfoHa nepeyi dasy mMarmarmama B Mes03o0iickoe Bpems, [Iposp-
neHyve SKCMI03MBHON OefiTenbHOCTH GwIIO BecbMa cnabbM, KOMHYECTBO IMHPOKIACTH-
4eCcKOIo MaTepHana OTHOCHTeLHO HEeBelHMKO, BC/eACTBHE 4Yerc HeBeMHK M apearn
pacnpucTpaseHus Tydos.

Wanuguue nap BGasanuroesix nopfupuToR B Mexaypeube UYepek Beasenruiickuit -
Yepek Bankapckmii conpopoxnanock BHeApPEHHMEM HeGOMbUHX THIaGHCCambHbIX
MHTPY3uil cxogHoro cocrtasa. B ypeae p. Wune, npuSnusmrentio B 3,5 KM oT
ee yCcTha, obHaxaeTcd BepTHKaNbHO crosuwlas aaiika, croxeHHas 6a3anbTOBBIMH
nopdupuramu. MowmocTs naitkn 3-5 M; mo mpocrmpanmo (ceBepo-BocTOK) - oHa
npocnexupaercs Ha 300 wm, [lakika BHeapunack no ocnabrneHHOR 30HE TEKTOHHHEC—
KOT0O KOHTAKTAa MeCYaHMKOB M TVIMHHMCTBIX ClIAHLER HHXHero 6Galloca ¢ T'paHHTOHOa-
MH BEpXHero naneo3os. B NpHKOHTAKTOBLIX 4acTdx OaHKH BCTpeqanTCd KCEeHOIH—
Th! ONJIABNIEHHLIX M OPOTOBHKOBAHHBIX TIMHMCTLIX CAHLEB padMepoM 2-5 CM.

Cunnoof6pasHoe Te/0, CloKeHHOe MOMHOKpPHCTamIndecKod pasHocTblo 6asansro-
poix nopdupuTor, ofHawxaerca Ha nepobepewbe p. Halimawxu, B 4,5 KM OT yCTbhd.
MouwHocTe Tena okono 10 M., Or ueHTpa k nepudepun 3aMeTHO YMeHbIIAETCH
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CTeNeHb PaCKPHTANIH3OBAHHOCTH NMoponsl. BMewawowne raumuucThie crnanubl B 30HE
06OMX KOHTAKTOB OPOTOBHKOBAHEI HA DACCTOSHHE oOkomo 30 cMm. B NIPHKOHTAK TO—
BBIX HACTHAX CHIIA H3pe/Ka BCTPeqaloTCs KCEHONMUTH OpPOTOBMKOBAHHEX TIMHHCTHIX
ClaHleB PpasMepoM B HECKOILKO CAHTUMETPOB.

Tecnas mpocrpaHCTBeHHAs NPHYpPOYEHHOCTH /TABOBLIX MOTOKOE H MHT Py 3UBHBIX
Teql GasantbToBLIX NOPYUPHTOR ¥ CXOARLIM NMeTporpabMiecKnii cOCTaB MO3BOMMOT
IPEANONOHUTE, YTO OHH HMEOT OME3KHH MMM CHHXPOHHEM Bospacr. BeposTHO, 2To
pas/mryHEle Qanuym eNMHOTO MarMaTHYecKOTO pacliasa.

Terporpadua 6asansToBHX MOPHAPATOB

B nerporpaguueckoM OTHOWEHHH BCE MOPOAL!, Claraidlie aroBbie MOTOKH M Cy6-—
ByNKaHHYecKHe Tena, OTHOCATCR K Tpynne Gasanbroekrx moppmpuroe. Cpenm HEX
BRIAENAIOTCH ABe CTPYKTYPHBIE PA3HOBHOHOCTH: MMOMHOK PHUC Tannun4ecKue PA3HOCTH,
craraoune IIPeuMyLeCTBEHHO NeHTpajbHbe YACTH MOIHBIX JI8BOBLIX MOTOKOB H
cybpynKaHu4YecKHe Tesa; HeNOMHOKPHCTaNIM4ecKHe, C HopdupoBoll cTpyKTY poi,
cnaraowue 5o7lee MANOMOWHBIE NMOTOKM UMM e 3ajlerTaiumie B KpPaeBblx HacTHAX
IOTOKOB, & TaKke MPUCYTCTBYIOWHKE B BHAe OOGMOMKOB B Tydax.

KonmyecTeeHHO-MuHepaneHe# cocTap M ONTHYECKHe CBOHCTBA Mnaruoknaza Ha-—
3anbTOBLX MOPOUPHTOR NpuBeneHsl B Tabn. 16 u 17, INonmokpucrannumyeckue Ga-—
3anLToBbie MOPOHPHUTE! MPENCTABIMOT COBO# TeMHO-Cephle, MOYTH 4YepHee afupoBbie
noponsl C MACCHBHON TekeTypoi. MuKpoCKONMMYECKH YCTaHOBMEHO, YTO NMopoga COC-
TOMT K3 HHAMBHIOB NIATHOKIA3a pa3MUYHOW CcTeneHM HoMOMOpPDHOCTH, MIOMOYeK pya-
HOTO MUHEepana, X/IOPUTA, BLIMOMHMIOWero IPOMEeXyTKH MeXay 3epHaMH [laruokna-
8a8 M Kanbuura, SalOnHAIWero MyCTOTE! B NOpoae, peme paspRTOTO Mo Hnarao—
Knasy.

lnaruoknas npencrapied oBwruHo obGpasoBaHWeM ABYX TeHepanuil. | reme-—
panna - kpynesie (1,0-2,5 mMMm), cnpofHMKOBAHHEIE B NPOCTHIE OBOMHHKM, yOTH-
HeHHo-Td6mmTYaTele sepHa, [lpoiHRKOBbIe 30HBI NPEMMYIIECTBEHNO WHPOKHE H
HEYeTKO BbIpaXeHHbie. [l1arvoknas MYTHBE M COHEPXHT MHOIOYHCIIEHHBIE
rasoBO—XU[AKWE ¥ TBepoble BEMOYEHHs, PACIOJIOXKEHHBIE XAOTHYECKH Mo ofbemy
3epHa.

Mnarunoknaa Il renepanuu ratmuruarodt ¢opmer, pasmepom 0,5-1,0 MM, OH co-
NepXKUT SHAYMTENHLHO MeHbule BKmO4YeHHH, 3epHa HMeloT Gonee cepexud Bua ¥ coBofi-
HHKOBaHB! TaK¥e B NMpoCThie NBoHHHKH. [lnaruoknaa ofemx reHepauu#t oOBMHO Ha—
nene samewed -anpburoM (Ne O-5). Hmrorna B nmopoae NpPHCYTCTBYET Mao H3Me—
HeHHbI NMUPOKCeH cocTaBa apruTa.

Pynuerit MuHepan pasBuT B BHAe KpPHCTAIOB Hronbyaro#t GopMel pasmepoM
0,1-0,5 MM u pexe — Menkol pynHO# nemu., Bepogrno, o npepcraBnen pyTH-
7OM B B MeHblell CTeneHH MarHeTHTOM.

Xnopur ofpaayerT MenKHe W TOHKHe uewyHku pasmepom 0,05-0,1 mm. Yame
BCET'0 OH BCTpEYaeTCd B NPOMEeXYyTKAX MeXay KpUCTalnaMp NIarhHoknasa, pexe
pasBHUT M0 MOCNenHeMy. XapakTepuayercs TIEOXpPOM3MOM: MO Ng - KenroBaro-3e—
neHw#t, no Np - seneHwvrii. Kanbuur paseurT No NardoKi1ady, HO dawe NPHYpOYeH
K mycroram, oGpa3ysi arperarsl MenKux 3epeH HelpapunbHO# GOpME! WM WEeCTO~
BaThle KPHCTAIIEI,

Henomnoxpucrannuueckue 6asaneToprie MOPOHPHTE — INNOTHLIE, MACCHBHBIE
HOpoABl T@MHO-3€MeHOTO M TEeMHO-CepoTo HBEeTOB C GOMbUMM KOIH4eCTBOM IyCTOT.
[Ton MHBKPOCKONOM BMAHO, 4TO CTPYKTypa MOPOAL! IOPPMpPOBAad, BKpANNeHHHKH Mna—
THOKNa3a MOTPYXEHB! B OCHOBHYI0 MACCY PasaiHyHO# CTeNeHH pacKpHCTa/llIH30BaH-
wocty (em. Ta6m. Il 6). ;

[Inarnoknas BKpanneHHHKOB obpaayeT TabGnmMTdaThle, YAMHHEHHO-TaGMIATHATHE
n pexe HenpaBunbHOK fopMer Kpucranner paamepoMm 0,3-2.5 mM. B nekoropsx
Pa3HOBMOHOCTSX IOPOA ®TOrO THMA HAGMOAAIOTCH [ABe I'eHepalHW NIaruoKIasa.
Wanueuner I renepanum ornudaiorca or Il Gonbummu pasmepamu, ¢opma ux 0OBMN-
HO YInioBATAf, Kpas OnnaBneHsl, BoamoxHo, 3TD xcedoreHse# npnaruoxnas. Wuorna
B lOpoAe MPHCYTCTEBYIOT INIOMeponophHpoBBIEe CKOMIEHHS H3 YeTLPex-IarH 3epeH
HenpaeunkHO# ¢opmer, [Inaruoknas BkpanneHHUKOB MYTHHH, CONepMHT 3HAYUTENL-
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TatGnuua 16. KonnyecTeeHHO~MEHEpanbHEH COCTaR Gas3anbTOBLX IO POHPHTOBR

1

Bk pannennuxn
IIarHoKIad KBapu + | X710~
Ne oBpacua Mecro mBasTRa + KCeHo- PUT
obpasna | a TUTH o
pyﬂlib! najieo-— Tia=-
I renepa-|]] rexepa- |mmiepan 30McKux | rHO=
Ms nus KBaply—| Kilaw-
TOB 3y
Honuoxpﬂcrammecmﬂ t‘)‘aagnbroesbrﬁ Mo pdEpUT
2_7./72 IpaBwiit Gopr 11,31 - 52,30 1,10 - -
4 p. Wune, 8 4,5 kM
oT yCTeH
28 TaMm %e, B 5 KM 3,18 69,59 - - 1,03
—/72
4 OT yCTb™ - :
28 [lafika B ypeae 3,10, +.52,11 0,93 0,41 -
—/71
10 p. Wune
Henonuokpucrannuyeckuli SasansToBbl# 1o phupaT
128 Ypea p. Wune, B 1,85 - - = -
— /71
18 2 KM OT yCTbH
@/71 [Tpaswift Gopr 1.85 - - - -
4 p. linne, B 2 kM
OT YCThbH
138 1 Tam xe 8,30 - - - -
~2~§/71 lpapeiii Gopr i i - " .
2 p. Wune, » 4,5 &M
OT yCTha
29 CeBepHbf! CKIOH 18,26 - 4 . -
=/71
2 rops YuTraun
6,00 - 0,5 -
52%771 Jlepwiit Gopr p. Yepek 3,50 1 0
Beaenruftickutt, ce-
Bepuee p. lllaynopcy
o = = 0,40
52T/71 Tam xe 12,40
g§/72 OxpecTHOCTH pas— 23,64 - - & -
i BanuH c, [QxaGoik
25 Tam xe 17,83 1,23 - 3,14 18,35
T/?Q
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p. Yeper Geaenrmitckuit (B ofbemu, %)

OcHopHasg Macca

kap6onar | X1OPHT KapGoHaT | cepuumT
no mnna- :e““' XIOPHED | o voroal s mycs ‘| xnopiw | kapGosan | FO¥oMe-
HOKNasy PO ] CTOTO s rTorax HeHHasi
nMax
{
[Monuokpucrannuyeckuij 6a3anbTOBLIA NOPPUPUT
26,10 9,19 - s - - = -
15.93 6,15 - 4,12 Al X b ke
8,15 35,10 - = 2 = .. -
Henonmwokpucraniuyeckuii 6a3ansToBbill 1mopdHpHT
1,20 17,70 = 2,30 - 40,50
- - = 23,50 - - 23,50 51,25
” = . 2,60 17,50 - 1,10 2,20 68,30
- - - 2,72 - 11,38 21,40 59,70
5 = g 24,54 _ 13,70 = 41,30
i - oy 16,40 = 2,50 = 16,10
3,10 - - 16,20 0,40 7,50 2,50 57,50
- - - = 2.15 7,10 1,80 65,31

- . - L - 30,17 15,16 14,62
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Te6nrna 17, Onraueckuwe cpoficTBa Inarmornasa GasameToBeIX NOpQHPHTOB

. l'eomoruueckoe mo- Mecro Bagras XapakrepucTuka
: noxeHne obpaaua ofpaana IiarvoKiIasa
B2°r71 LenTpancHaa 4acTe Jleewnt Geper Brpannennuk
NaBOBOTO MOTOKA p. Yepex Beaen- | rewepauns ma rnomepo-
rafickuit, cepep- nopdHPOBOTO CKOIMEHHS,
Hee p, Waynopcy paamep 1,00 mm
52°/71 Tam xe Tam xe Il renepauns, ynnumenso-
raGmryaraa fopma,
paamep 0,3 MM
128 N [paserit Gopr paamep 0,5 mMm
=—/71
9 p.lllame, B 2 KM
OT yCTbs
56%/71 Henrpaneuaa wacte Jlepwr#t Gopr p.Haii- rabmaruaraa dopmMa,
) cunna HaUWKH paamep 0,6 MM
25 /79 Bynkanudeckas lMpaewrt  Gopr yamiHeHHas dopMa,
2 GombBa p. Hepex Beael- paamep 0,5 mm
rufickuit, p6nuan
pazpamun c. [IxaBoi
|
25 Tam e Tam xe Muxponur, pasmep O,1 MM
-E‘/‘?Z ) |
gé /72 ' " Bxpannennnk |
2 paamep 0,4 MM
2_5./72 HenrpanwHas YacTk L paamep 0,5 MM
1 NaBOBOT'O NOTOKA 5 :
|
|

*Heynopanouenuerii nmnarnoknaa umeer mapekc (0,0), nomsocTbio ynopﬂuoqéuﬂbrﬁ -
(1,0) (Mapdynms, 1962).

HOe KOMMYEeCTBO [ad30BO-KUAKHX M TEEpAbIX BK/MOYEHWH, NPeACTABIEHHEX B OC—
HOBHOM pAaCKpPHCTANMM30BAHHEIM BeWECTBOM OCHOBHON Maccel, Yame Bcero Bkmo-
YeHHS paclpocTpaHeHb! B OfbeMe 3epeH XAOTHIECKM, B OTNENLHBX COyyadx — la-
pannemsHO 3oHaM pocra. [Inaruoknas BkpanneHHMKOB OGEMHO CABOHHHKOBAH B
npocTele OBOWHMKH, HauboJ/lee 4HacTO IO KapicOaiCKOMy 3aKoHy. [BOWHHKOBEIE 30HEI
Haue BCEro WHMPOKMe M HeoTdeTnueble. [lo cocraBy mnnaruoksas obemx TeHepauui
orHOcHTCS K pany anwbura (Ne 0-7). 3aMepn COXpaHMBIIMXCH DENHKTOB HeH3Me—
HEeHHBIX BKpPal/IeHHHKOB M MHKDOMHTOB, WHOPOA BCTpPevalollMxcd B MeHT=-
PalbHBIX YacTaxX JlaBOBBIX [OTOKOB H B BYJIKaHHYECKHX 60Mﬁﬂx. cBHOeTellb=-
CTBYKOT O TOM, HTO TIlepBOHAYANIBHCO COCTaB IIIaruokiasa oTBeYaill .naﬁpano—
py Ne 60-76, ;

OcHoBHas Macca MMeeT HMHTepCepTanbHYyl, pee THAIONHIMTOBYIO CTPYKTY Py
u ofpasoBaHa MHKPOIMTAMHE IIATMOK/IA38, MOTPYXEHHHMH B HACTHYHO XJIOPHTH3H-
pOBaHHEI, pexe KapGOHATHAHPOBAHHBLIR M- IepeloHeHHbH Menko# pynHOW IBNIBIO
fasuc., MEKpOMUTEHI Mnaruoknasa ya/mHeHHO# dopmbr, pasMeps mx MeHee 0,1 mMm.
Ony Takke NpeACTABleHELl ANLGHTOM.

B ocHoBHO!I Macce HENOMHOKPHCTANIMYECKHX 5asanbTOBEIX NOPOHPHUTOB TpH-—
cyTcTByeT Conbiioe KOMHYeCTBO MyCTOT, NMpeAcTaplmomux cobolt moper B naee.
dopma mycToT OBBMHO OKpYTIViad, SMMMICOMAANLHAf, pexe BHTHHyTad M C H3TH-
Bom; paamep 0,2-3,0 MM, HauBonee wacTo Bechb 0GbEeM MOPBI BEINOMHEH Kallb=—
nuroM, Pexe nmepupepuyeckas 4acThk CMOXeHA XNMOPHTOM, a UEHTPaANbHAS - Kalb—
uuToM. OThencHble MellKHe THe3da XMOPHTAa MHOTHA BCTPEYaloTCH B LEHTpallbHBIX

114



Memnypeubs epex Besenrmfickufi - Yepex Banxapcxmft

Ng Np Nm i::;znmamn Cocras nparuoknasa’
10 78,5 23,5 (001) " Amfmr N O (0,4)
i) 81,5 20 - (001) AmsSur Ne O (0,7)
75 78 19 (001) AmsGur Ne 7 (0,8)
72 80 . 20 (001) Ametur Ne 4 (0,7)
57 34 81 ' (001) ‘ﬂaﬁpanop N 71 (1,0)
36 73,6 60,5 (010) TNaGpanop Ne 60 (0,5)
54,5 34,5 84 (001) HaSpazop M 76 (1.0)
40 67,5 60 (010) “JlaGpamop Ne 70 (1,0)

yacTax Nopel, B KanmeuuTe, Hepenko arperaTmr xmoprrTa HMEOT paamnalbHO~TYUHC—
TOe crpoeHHe. Bokpyr mope! wacTo Habmopaercs TeMHas OTOpoYKa, NpencTaBadio—
mas cofoi oforameHHYK pyNHbLIM BEUIECTBOM OCHOBHYIO Maccy. BeposTo, mopss
npencrapngioT coboit CHHT'eHeTHYHOe C fapaMH OOGpasoBaHMe, TaK KaK MHKDOIHTEI
nnaruoknasa BOGMHAM HEHX TPHHHMAKOT TaHTSHUMANLHOe 0 OTHOWEHMWO K IpaHmie
nonoxenue, S _

OueHbL pENKO HEKOTOpHE MeNKHe IOphH BHIIONHEHBl CEepHUHTOM. B ocHoBHOM
Macce HEKOTOPEX MOpof 2Tol0 THIA OTMeYeHbl 3epHa KBapua M OGIOMKH
KBApIHTOB OBanBHOM M OKPYTNON (QOPMEI SBHO KCEHOT'@HHOTO MPOMCxOXaerus. Be-
pOSTHO, OHM BBIHECEHHI M3 Nopoa cybcrpara.

Tinaruoknas BXpanieHHAKOR B NpONecce aBTOMETaMOPPUESCKOre uU3MeHeHus
saMeumaeTcs Ka/lbIATOM, XTOPHTOM, pexe aHanbUMMoM H cepuuutoM. Hawme Bcero
ST MUHEpANL! ClaraloT OTAenbHble Hefombune Y4ACTKH HA MOBEPXHOCTH KPHCTAaNna,
HHOTNIA KajbuuT Obpasyer MonHbe NceBaoMopboasr. B ocHOBHON Macce 3THX MOpod
KaJLIUT Pa3BHUT [PeEMYWEeCTBEHHO MO MHKPOIMTAM INIATHOK/IAa3a, a XIOPHT 3aMe-
maer CTeK/IOBATHEI MA30CTa3HuC.

AHANH3¥UPY 9 pesynbTarThl KOMHYeCTBEeHHO-MHHEpanbHEX [I0ACYeTOB, MOXHO BHAETH,
yro B OBOMX THIAX 6A3amTLTOBLIX MOPPHPHTOR CTelNeHbL H3MEHeHHOCTH pa3iuYHa.
310 CBH3aHO, BEPOATHO, C HECKONBKO OGONbWHM WM3MEeHeHHeM IIPHKOHTAKTOBBIX
y2acTKOB J/IaBOBBIX # MHTDYSHBHBIX TeJI IO CPABHEHHMIO ¢ HX NeHTPANBHEIMH 4Yac-—
TAMH, -

CrieKTpaibHEM aHANMH30M 5asanbTOBLIX MOPPHPUTOB, MPOBENEHHBIM NPROMHXeN-
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$ur, 23, MucrorpaMmMsl panpeneneHis MUKPOS/IEMEHTOB B I'OPHBIX MOpoaax (opmas
I GasanbroBbix NophupuToB MeKnypeubs Yerem = Yepek Bankapckuit

HO~KOHYeCTBEHHBIM METOAOM B ClleKTpanbHo#l naGopaTropmn MCEM AH CCCP
(25 ofpasuor, amammwrukn A.W. Fanynamna n A.d. Maprbmona), YCTAHOBIEHE! Clle=
OyOWRe CpefHMe CONEpKAHHS MHKDO3TeMeHTOB B aTHX mopogax (B Bec. %):

Sc 1,3-10-4 Co 2,9-10-3
P  12,8.10-2 Ni 5,010~
Pb 8,9.10-4 Zr  26,4:10-3
Zn 8,5-103 Cr 10,8-10-4
Sn 2,8.-10~4 Sr 3,8:107°
Nb  1,8-1073 Ba  3,8.10-2
Ga 2,1-10-3 La 1,8.1073
Mo  2,0-10-4 4 2,9-10™3
v 136-10™2 Yo 18.10
Cu 5,1-10-3 B 10,3-10-4
Ti 4,5-10"1 Mo 18,4.10-2

Konuenrpauua Zr, B, Ba, Y »Bwuwe, a Sc, Zn, V, Ti, Ni, Cr- HmKe cpenHero
conepxaHus 9THX S/IEMEHTOB B OCHOBHEIX H3BepXeHHHBX moponax, no A.Il. Bu-
HorpanoBy (1962). [Ina ocrameHBEX SMEMEHTOB CpenHHEe BeNMYMHBLI NpaKTHIeCKH
ONMHaKoBbl. ['MCTOTpaMMbr pacnpenenceHus OTAeNbHBX MUKPO27IeMEHTOB IpHBeleHb
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Nb |p Ga
15 ; 75
Zn Sn 7
?
74 pB 1044 10
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7z z
7% 2
51 W J1A 5
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%7 Z
%% P
/7 357 175579 1 J7
9-* 7 977
Y Yb B
10 7 70+
4
§ 5 5 7
1. 1 £
240%
Z70%
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L8t

P R ] {1 3575874 & T
1077 1072 10°*

Ha ¢ur, 23. B cunne Gasanbrosoro nopbupuTa, 06HaXeHHOIo B 1eBOM GopTy
p. Yaiinawkn, ycranoeneno 1-10-2 pec.% nepHs, 4TO Bbiue cpeanero, no A.Jl.Bu-
HoTpanony, npuSmuanrencHo B8 10 paa.

Onpenenenne wenode#t B nopopax dopmaunn GasanbTOBBX MOPPHPHTOB B MEM—
nypeube Yepek Bankapckuit - Yepex BeaeurmiiCKmii mokasano, 4TO BCe OHM 4pesd—
poiualino obeanentr kanuem (B cpenmem 0,27% K) u Gorarwr HaTpmem (B cpenHem
5,85% Na). 3ro ofbsACHsETCSs WHTEHCHBHON anbGuTHsauMell NMnaruoKnasa BKpamn—
JTIEHHHKOB M OCHOBHOH Maccehl,

QOPMALINA TPAXUTOB

leonoras MarMaTHYECKHX Tel

TopHBEle MOPOAEBI, OTHOCHMEBIE HAMH K (GOpPMallUM TPAXHTOB, HEOAHOKPATHO IpHB/ISKa—
1 BHMMapHe uccneposareneit, Ileperie ceefgeHus o GeaeHruiickux “NOMEBOWNATOBBIX
nopogax, BOraThiXx OpTOK/Ia30M” MOSBHMMCH B TeONOTHYECKON nureparype Gnaroma-
pa Aéuxy (Abich, 1874). B 1904 u 1905 rr. sru xe nopoaw omucan ®,10.Jle--
suHcoH-Jleccunr (1904; Loevinson-Lessing, 1905) non HaspanMeM “OpTOK/IA30-
BbIX MOpPHpOB”, OTMETHMB, YTO OHHM ClAaraleT MHILI C XOPOUI0 BhIpAMeHHOHR CTOAG-
qaTo#t OTAENBHOCTBIO, YNOMHHaHMe 06 “OpTOKNIA30BbX Nopbupax”, IPOH3BOASUIHX
BICYATNCHAS MOWHLX NABOBLIX MOTOKOB, coaepkurcs » pabore B,B. [ySancxoro
(1913). B 1914 r, [.C. BenaukuH COBepw:I HECKOMbKO sKCKypcmii B Gacceiln
p. Hepek Beaenrwiicsuii ¥ ynenun cepbe3aHoe BHHMAHHE HM3YHEeHHMIO PA3BHTHX B Ipe-
nenax oTo# yacTu KaBkasa Mmesogoiickux “amnatasoB u KepaTodupoB” - OpPTOKIA30-
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Bbix nophupor, no ®.10. Jlesuncony-/leccunry (Benspxmu,1915). llon HasBanmem
"KepaToduphl” STH NOPOALI ONMHMCaHB! ¥ B MoHoTpaduu A.II. JleGenema (1950).
I'.[. Adanaceer (1954) ormernn spynTHBHBIE KOHTAKTH "kKepaTodupoB” c BMemai-
WMMH OCafO4YHLIMHK TOPOAAMH M YKasdan Ha 2K30KOHTAKTOBbie M3MeHeHHd MNOCHeqHMX.
A.M, Bopcyk onmcan "oproknasopwle nopoawr” Yepeka Beaenrufickoro non Haspa-
HueM “rpaxuT” B paboTe, NMOCBAWLEHHON 3aKOHOMEPHOCTSM pA3BUTHA MarMaTH3Ma
cknanuarex obnacreit (Adamacwes m nop., 1968).

ﬂe'l‘anbﬂble HCCneaoOBAaHHd, - TPOBeleHHbIe HaMH B IIoCneAHHe TOAbBl B MeXaypedbe
Yerem -~ Yepexk Bankapckuit, moseomumu cofpaTb HOBLIe OaHHEIE O I'@ONOTHYECKOM
MONOMEHNH, BEemeCTBEHHOM COCTaBe W BoapacTe orux nopoan (Bopeyk, lleerxos,
1973; lserkor, 1975).

l'opHere mopoawl OpManMu TPaxXHTOBR B Npefenax palioHa HauGONee WHPOKO
pacnpocrpaHensl, Cpean HHX HAMH BBLIAENSIOTCH ABE PA3HOBMAHOCTH: IIONEBOWIIAT—
MHPOKCEHOBEIe M Ka/IMUIaTOBhie TPaxHThl.

[MonepowmaT-NMHPOKCEHOBLIE TPaXHThl CNAraldT THNabuccanbHBIE HHTPY3HBHBIE
tena (cmnmbi, naliku, MEKPONaKKOMMTH!, HeKKy). VHTpysmm sTHX TpaxHTOB oGHame-
HE! Ha npapobepembe p. Herem B npwsopopaspenchofi wactm ¢ p. Yepex Besen-
rafickuit, na nepom Gepery p. Yepek Besemrmmickuit (ropa Mykonkas), ceeepree
p. Kuinerkcy ¥ B6nE3H paseamuH c. Ycxyp, Ha npaeobepexbe p. Yepek BeaeH-
ruiickuii, B pailtioHe paspanuH cen [IxkaGoit, Xynam u B Gaccefine p. llune.

HauBonee KpynHele MHTPYSHBHBIE Tela MMEOT BHA CHIIOB. Tak, HalnpEMep,
cunn, obHawenHwbt B obomx Goprax p. Hepexk Beaewrmiickuil, 110 ero NpUTOKAM -
pekam lllaynopcy u Wlune, BHITHHYT B WHPOTHOM HampapreHwd Ha 4,5 KM npm Mom-
HoctH 150-200 M. BMewawume mopogsr — NMecHaHO-TVIMHHCTHIE ocankm Galoccko-
ro soaspacra (Besnocos, Kasakoma, 1959). B pocTouHoit wacT# 3T0 Teno pacce-
KaeTcd cyOMepHaiHOHANIBHEIM pPa3noMOM, MO KOTOPOMY IMPOHCXOAHT HEKOTOpoe cMe-
weHue K cesepy. A3MMyT MageHus: CeBepO-BOCTOK (35°)nou yrnamu 30-40°,
Cunn ofnanpaeT nmpekpacHo#t cronf4aToil OTAENBHOCTHIO, KOTOpas B KpPOBIE MOCTe—
MeHHO MepexOAWT B T'PyCONIMTHATYIO, & B NPHKOHTAKTOBLIX 4acTAX - B WAPOBYW.
Ilaper paamepom 0,4-1,0 M B monepeuruke, 0GLMHO NpaBHIBLHONH OKpyrmo#t dop-
mel, lleMenTHpyiomas Macca - B 3HAYMTEMLHON HACTH OPOTOBHKOBAHHOE TVIMHHCTOE
pewecTso. VHorna BewecTBO BMewawWMX TIHHECTEIX CraHUeR [NPOHMKAET MO Tpe—
mHHAM B nopone, obpasyd xapakTepHweit marub. Hepeako MoxHO HaBmopaTh yamu—
HeHHble, wunoobpasHele, C NepexHMaMM M pa3gyBaMH y4YacTKH 3aXBaYeHHEX M Hac-
THYHO NepepaboTaHHBIX KCEHOMMTOB, BMEWAUHNX APTH/IMTOB, OTAMYAIOWMXCH IO
CBOEMY T'pPSSHO-3e/IeHOMY UBETY OT ofwe#l MACCH PO3OBOTO [MOIEBOWNAT-THPOKCE=
HOBOT'O TpaxHra.

B BepxHeM KOHTAKTe CH/I/Ia TPAXHTOB Ha npasoM Gepery p. Yepek Besenrufic-
KBl C TTMHACTHLIME CrnaHunaMu Gafioca HaxonmTcs 3oHa (MmommocTmio 10 M) spyn-
THBHBIX GpeKumil, NpencTaBnmowEX COGOM MPOAYKT NMpPOph/BA TPAXHTOB CKBO3bL BME-
WAKUYyo * TOAuy. [/NHHACTBIE ClaHObl NPONHTAHEl BeWIECTBOM TPAXMTOB H
CHIIBHO OpPOI'OBHKOBA&HEIL 30Hb! 3K30KOHTAKTOB CHIIIIOB HMIIpErHAPOBAHBI Be=—
MeCTBOM TPAXHTOB, IMPOHHKAKIIAM B T[eCYaHUK¥ ¥ ApPrWUIHTBEI [0 TpeluHaM
B BHOe TOHKO PpaACKpPHCTA/VIM30BaHHOH  adupoBOlf  OCHOBHOMH maccet  (cm.
Ta6a. III, 6—2). '

Bce npuBeneHHble ¢akThl CBHAETENLCTBYIOT, Ha Haul B3Tsd, C NOCTATOYHOH He-
COMHEHHOCTBIO, O TOM, YTO BHE[PEHHE MHTPY3HH TPAXHTOBOT'O COCTABA IMPOHCKO-
AWAO B HEYNNOTHEHHBIE TVIMHHCTLIE OCAaNKH.

MuKpOnaKKOMATE! MOeBOWNaT-THPOKCEHOBLIX TPaxuToB (B CpeoHeM pasMepoM
50x70 M) ofraxaoTcs B cepepHoM Gopry p. KunwKcy, B6nH3H pasBanuH GauHH
c. [Ixabof, mpopLiBasd apTHANATE! H [TecyaHuku baiioca., Muorpa Tomma ocago4HBX
nopon, saneraiouas B KpoBfe NakKonuTa, ofpadyer Hag HEHM CBoAonopobHOe mog-—
HATHE. ;

AprwumuThl M INeCYaHHKH B 30HE KOHTaKTa C TpaxHTamMH 3aMeTHO OpOroBH-
KOBaHbl, B SHOOKOHTAKTOBLIX HaCTdX MHKPOJAKKOHMTOB MPHCYTCTBYIOT KCEHOMMTEH
BMeuanEx OCad0YHEX MOpon, a Takxe Gaflocckux GasanbTopbix NMOpPPHPHTOB, NpPOpP-
BaHHEIX TpaxuTamMu. K Bocroky or c. [xabolt HabmonaeTcs mepecedeHHe NABOBOTO
noToka GazanbToBLIX NopdupHTOoR nafikol TpaxuTa MOWHOCTBIO 5. M.
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Hekxv m KynonoBHoHBIE HHTPY3MBHI MOIEBOWINAT~ITHPOKCEHOBHX TPaxHTOB Hepenko
CONpPOBOKAAOTCH SPYNTHBHLIMHE DpekuHaMH, COCTOSUIHMH H3 ApO6GIeHOTo BemecTBa
TPaxMTOB W BMewalmux aprunnuros ops (p. Wnne). dpynrueHsie Gpekumnd Mpuy-
poOuYeHB! K 30HAM KPYyTHX KOHTAKTOB HMHTPY3HBHEIX Te/l C BMEWAUWHMM OCamOYHBIMHU
ncpogaMu, Muorpna onm o6pasyloT maoMeTpHuUHbIE B I/IaHe TpybomnonofHeie Tena, aa-
neramiie BHe BHAUMON CBE3H C TpaxHTaMM H pBYWHE [TeCYaHO-ClIAHIIEBYI0 TOIULY
Baftoca ® masoBble MOTOKH GasanbToBeix mopdupuToB (cepepHee passanmmu c. [dwxaboii).

KammunaTobBble TpaxuThl, KaK ¥ I0feBOWNAT-ITHPOKCEHOBLIe, 0BpasyioT CHIUL H
MuKponakkonutel, B 4,5 kM K cesepo-BocTOKy oT c. Beaenru nmo ofomm Geperam
p. Hepek Beaenrwuiickuil oGHaxaercs KynonoobGpasHoe HHTPY3HBHOE Teqo Kanuuila-—
TOBBIX TPAXHTOBR, 3eleHOBATO-0e/oro uBeTa, PedKo OTIHYAIUMXCH [0 BHEeHeMy

06/IMKY OT MO/IeBOWNAT~MTHPOKCEHOBEIX TPAXHTOB PO30OBOT'O LUBETA, ONHCAHHBIX DBhlue,
" MuTpysHMBHOE Te/0 BEITAHYTO C CeBepo-3alajfa Ha T0-BOcTOK Ha 300 M MpH wi-
puie okoio 70 M. Buammas momsocre 50 M, Oruernmeo maBmopaercs NMpPOpeB
HHTPY3HBOM BMeWAawWnX apruniauros Gailoca. llenTpanbHas wacTb crnoxena Genbmu
caxapoBMAHBEIMH TPakWTaMH, a8 B KpaeBblx HacTdax (HKCHpyeTcda 30Ha TI'HOPHOHEBX
IIOpPOA 3E€/eHOTO UBeTa, NMpefcTaBnsiomux coBoll MPOAYKT acCHUMUMSUME MATMATH~—
YeCKHM pacniaBoOM BeuwecTea aprunnurToe. HacTb HMHTpyampa, ofHamaowascd IO
npasoMy Bopry p. Yepexk Besenruiickmit, oGnanaer crontuaroit ofaensHocTeo. B
nopoaax Kpaeewlx Hacrelf MHTpya3upa HaGmoaaeTcs XOPOUWO BbIpaXeHHas Gmongans—
HOCThL. B kanuunaroBbx Tpaxurax COAepXKAarcHd KCEHOHTH! MOMeBOUllaT—IHPOKCEeHO~
BbIX TPAXMTOB, 4TO ONpeAeleHHO yKaswBaeT Ha Gojee noanHee oO6pagoBaHHE NEpPBBX.

AHanoruyyHele MUKpPOMAKKOJIHTL M HECKONBLKO CHMNOB KanMWIATOBEIX TPAaxHTOR
obHaxaloTca B 1eBoM Gopry p. Yepek Besenrwmiickuii, B ero npueoaopasaenbHoR
yacTu ¢ p.Yerem u na npasom Gepery p. Herem B Gacceiiie ee mnputoka p. Kapnau.
> B Kpaepbx 4acTdxX CHANOB H MHKPOJIAKKOIHMTOB ODBMHO MPHCY TCTBYIOT MAanoMoul-
Hble 30HKM 3pyNTHBHLIX Opexkumil, npeacrasnmoune coboit peaynbTaT mpopLrBaHHs
TPaxHMTOBO# MarMoif BMewalW’X TIHHUCTEX OCAalKOB. s

[Merporpaduna Tpaxmnron

Monesownar-nUpPoOKCEHOBBle TPaxuThl, MakpocKonu4eCKH aTH TpPaxuThl - MACCHBHELIE,
pO30BATO-CEphie WM CBEeT/0-KOPHYHeRLie, MopbHPOBbIe MOpoAbl ¢ GONbWNM KOJIHYeCT-
BOM BKpPAIJIeHHHKOB pO30BOIO Mongeporo umara. OCHOBHAS Macca TpexuTOHAHOM
CTPYKTYPbl, COCTONT M3 KPyMHBbX GpyCKOOOPA3HLIX MHKPOJMTOB MEMTHTH3HPOBAHHOTO
moneBoro wmarta, Mexay KOTOPbIMH 3axaTs! 3epusnukn xpapna (cM. Ta6n, III, 6), Ko-
nUYeCTBEeHHO-MHHepanbHEll cocTap 3THX NMOpon HpuBened B Tabn. 18, u3 KoTOpoOi
crleAyeT, YTO OHM CYWECTBEHHO nefiKOKpaToBbIe.

BxpanneHHUKH MOEBOTO WNATA MMEIT OGBMMHO WHpOKOoTabmuTuaTyio J¢opMy n
paameper 0,3-3,5 MM m Gosnee. B HekoTOpLEIX TpaxuTax INOjeBO# wWIAT NpeacTaBleH
aneOuToM, pasemBumMcs no nepemunomy K-Na moneBomy wmary. O6erumo ymaercs
HallTH penmKThH HeHM3MEeHEeHHOTO, coeepuweHHo npoapauwHoro K-Na monermoro wmara,
3aMepel ONTHYECKHX KOHCTAHT KoToporo Ha cronuke Penopoma nokasanmm, HTO OH
ofnanaer cpolicTBaMu BHICOKOTO CaHMiMHa-aHOpPTOKnaza (-2 P=44-55° »u | (001)<
<Nm =6%). Cocrae rakoro K-Na noneporo wmaTa nomxeH ONpeaenaTbCs COOTHOUIE=—
HUeM Or70Ab30— O’BOAb40 (Mapbynm:, 1962). Yron onrudeckmx ocei
BTOPHYHOrO ambOuTa oTpHuaTentHbii, or 76 no 84°, ma yro B ceBoe BpeMms yka-
awpan [1.C, Bensukun (1915). 3amewenne K-Na noneporo wmara ams6urom
HaupHaeTcs c nepupepuyu KpHCTania M paclpocTpaHseTcs K ueHTpy. B pane cny-
yaep Y HOBOOOpa30BaHHOTO anbOuTa OT4eTnMBO HabmogaeTcs MNOMHCHHTeTHYECKOe
aeoitnpEKkoBanmue, IloMumo anubHTa, MO NMepPHYHOMY MOJIEBOMY WIATY pasBHThHI Kap-
DOHAT M SHAYUTENbHO pexe KpBapi.

B nexoropeix ofpasnax nonesownaT-MHpPOKCEHOBBIX TPAXHTOB, TNaBHEM 06pa-
30M M3 LeHTpanbHbX 4HacTell cunnos, obHApyXeH 3e/eHoBarThil B IIpOXoAduleM CBe-
Te MOHOKMMHHB THpoKceH (+2V=55-57%, ¢':Ng = 37-42°). 3ror mupokcen
NpoaHaNTH3HPOBAH XAMMYECKH HA PeHTT'eHOBCKOM MHKpoaHanmsarope MS -46 dmp-
Mmu " Cameca™ nmo chnexrpaneHEM THHHSM MnK,, MgK,, FeK,, CaK , AIK, SiK,,

C yCKopstomuM HampspkenmeM . 20 kB ¥ TOKoM sonna 20 ma. [Ipu 3TOM HCHONbL-

119



Ta6nuual8. KonuvecTBeHHO~-MEHepanbHE COCTaB TOpPHBX NOpod dopManuu

BrpanneHHUKH
Ne o6paaua Mecro BasTua ofpasua il askan TR
wmar THPOKCeH
[losepoumar—nupoKCeHOBbIe TPAXHTHI

50%/71 Bepumna roper Mykonkas 41,35 -

JleBnrit Gopr p. Yepex
52B/71 Besenruficknii, ¥ cesepy

or ycrea p. Waynopey 37,97 0,72
128 71 OKRpecTHOCTH pa3BanuH 9,73 -
17 c. Oxaboi
128 Tam xe 17,24 -

f ]

i
128 i 43,17 -
S
27 [lpaseit Gopr p. Wune 12,75 -
= i
31,0, Jleeri#t Gopr p. Yepek 22,85 0,10
12 Beasenruficknit, Kk cerepy

or p. Kunexcy

Kanmunaropsie TpaxuTb!
KITW IMnareoknas

141/68 B 250 M k cesepy oT 51,25 3,66

paasanun c. Oxaboi
142/68 TaM %e 61,05 2.37
128 - 17,28 40,01
il

30BanEr aTanoHE: poropas ofmanka (marepmanm C.JI. Kopukoeckoro, UIEM
AH CCCP), axtumonmt u nmpokcer (marepmans H.T'. Ynoexmio#t, 'EM AH CCCP)
CO crenylomEMH XuMHE4ecKuMmE cocTaBamm (B Bec.%):
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Poropasa ofmanka AKTHHOMHT

SiGp 44,35
TiO, 0,53
AL G 15,82
F3203 3'35
FeO 12,65
MnO 0,19
MgO 8,98
Ca0 10,61
Na,0 2,23
K0, 0,30
H,0 0,86

Cymma 99,88

“Conepxanue

[Tapokcen

52,40 54,10
0,68 0,41
4,17 7,29
0,78 3,75
10,34 3,38
0,25 0,08
16,51 10,10
12,54 18,00
0,60 3,52
0,29 0,11
1,90 0,33
100,50 101,154

Cry03 = 0,08%.




BxpaniesHEKH OcHoeRas Macca

PyOHBM MH- =
aHa/NbUEM sepan XNOpHT xKapbGoHar HEH3MeHeHHas
" Honeaoumawxceﬂosue TPEXMUTHI

— 0,92 10,11 6,74 40,88
0,10 0,84 3,92 - 56,45
0,09 - - = 90,18

5 0,20 12,70 a 69,86
0,15 0,32 a ok - 40,10

J 0,38 | 2 86,87
0,10 0,25 | 4,16 & 72,54

Kanmuuinaroesie TPaxHuThl

Keapnu MarueTnr Pyrun XpoMmur l'unepcTed
44 48 0,52 0,08 ; 0,01 =
36,23 0,24 (10180 B = -
41,38 0,71 0,08 - 0,54

Kprcrannamu—ananusatopamu cayxmny xeapn (1011), KAP, PET. Kommuecr-
peHHbI cocraB paccunThiBand Ha 3BM mo monudmumposanHoi nporpamme llnpun-
repa (Springer, 1967).

Hayuanu obpaseln MONEBOWNAT-MTHPOKCEHOBEX TPAXHTOB M3 cuina, OOHaXEeHHO-
TO Ha neeoM Gepery p. Hepex Beseurmiickmii HemocpenCTBEHHO K CeBepy OT YCThS
p. laynopcy. Peaynerar asannsa npueeges B TaGn. 19, roe and CpaBHEHHs MO—
MeuleHb! COCTaBE! MOHOKIMHHEIX NHPOKCEHOB IMENOYHBIX 1TOpon T'pyNibl CHeHHTa -
Tpaxura H3 ApPyTHx pafloHOB Mupa.

MoHOKNHHHEI MHPOKCEH MNONEBOINAT-THPOKCEHOBLIX TPAXUTOB OTHOCHTCH K paay
deppoaBTHTOR, OTMHYAACH HECKOMLKO NMOHMMEHHHLM comepkaHueM rnuHoseMa. Pac-
Npenenenne OTOENBLHBIX SJIEMEHTOB HOCHT paBHoMepHbit xapakrep (cM. Tatn.lV, a.u),

B nycrorax nopongsl, a TaKke B OCHOBHON Macce coaepxarca HeGomnblipe KO-
nMYecTBa aHanblMMa, HECKONBKHX THIIOB LeoMHTOB M ¢moopura. I'naBHeflwne akuec-
COpHEIE MHHepankbl: UHPKOH, amaTur, nefikoxced. Pynneie: MarsHeTur, TeMaTHT H
uneMenut, Va3 BTOpPHYHBIX MMHEpanoB, Pa3BHTHIX O IONEBOMY WHATY H 3Aal0THMO-
u¥X TycTOTH, XKpoMe ankbura, XapfonaTa ¥ KpBaplla, NPHCYTCTBYeT MmHOI'O
XJopuTa,

Kanumunaroebie TpaxHTel. DTH MOPOABI MOA MHKPOCKOINOM OGHapyXHBaIOT afupo-—
. BO@ CTpOeHHe M COCTOSIT M3 TOHYalWMX MHKPOMHMTOB Ie/MTH3HPOBAHHOTO, B pdAne
cnyyaes anbGHTH3MPOBAHHOTO KATHEBOTO MONEBOTO wmara (BeposTHo, canwmuHa)
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Tabnuuna 19. Xumuueckuit coCTaB MOHOKMHHHOTO NMHUPOKCEHA B noneBoUNAaT-THPOKCEHOBLIX TpaxuTax bGaccedna p. Yepex Beaeuwrmiicxuft
H B [MEeTOYHEBIX nopogax MHpa

e 5i0, Ti0, Al,03 Fe,0; FeO MnO MgO Ca0 Na,0
n/n
1 47,76 0,77 0,55 23,32 0,63 7,16 20,90 oy AL
2 46,61 1,18 3,47 0,60 20,18 1,11 7,27 17,24 1,04
3 48,13 0,46 1,31 2,48 23,27 0,66 4,56 18,46 0,83
4 47,58 0,37 1,16 2,60 24,21 0,59 3,34 18,80 0,47
Ta6nuua 19 (okoHuanwe)
Ne K,O H,0" H,0™ Cymma (+) 2V,D 1 c¢:Ng,° n n
n/n 2 2 2 p 1 g
| - - - 101,09 56 40 5 & b
2 0,27 0,42 0,04 99,73 52 45 1,710 1,716 1,736
3 0,30 1,10 - 100,76 43 A 1,712 - 1,733
4 0,21 0,34 - 99,67 60 45 1,730 1,736 1,755
; KpucrannoxmMudeckue $GopMynbl MHHEpAOB: '
' 3 -
1. (Cag,90Mng,02M80,43Ti0,02F €0/63)2,00 L Siy,02A10,01Fe%,07)2,000 '
: 5 r 2 3+ = 3 i ] e
2. (Nag ogKp 01 Cag 74Mng 04Mg0 43Tig 03 F ezoféy 3,ozF €p,01 72,03 (1 ,36*"‘1%,14F €’0,02)2,02%
i + + . -
3+ (Nag, 0% 0,02C20,75Mn0,0M80,27T 0, 01 €3] 78F <5052, 00 iy 92410, 07F €6, 0272, 0y O
4, -

4 : 3 : 3+ -
MNag 04K 0,01Cag,g2Mng g, Tig o1 Fe 0.835¢3.07°2,00111 ,94“0,06Feo,01 2,000

1 - deppoaPTHT ¥3 MOIEBOWNAT-MHPOKCEHOBOTO Tpaxura, neseH GoprT p. Yepex Besenrmifickmit, cepepree p. liaynopcy; 2 - (beppoaﬁmr
u3 cuenura, Oxonnxunxu, I0ro-Bocrounas Adpuxa (Simpson, 1954); 3 - deppoarrur ua depporopronommroBoit oprofmposoft wmnsl, [lopr—
pau, Cepepuas Hpnamums ( Murray, 1954); 4 - geppoasrar ms cueumros, [laftmor—Peftamx, MNepecr, Hewo-Temmunp (Chapman, Williams,1935)
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W MeINKMX 3epHuIueK KBapua. Bonbuwas yacTh nocnenHero, NO=BHAUMOMY, HaAlIOXEHHOI'O
nponcxoxaenus. B xavecTee rnaBHefUMX aKIECCOPHEIX MHHEDAOB MPHCY TCTBYIOT
UMpKOH, anaTur, rpasat u chen (nefikokcen). Ma penkmx axueccopmen BCTpedaeT-
ca myaccoHnT. O4eHb pelKH 3epHa MMPHTAa M MarHeTHra. B mycroTax MHOTO mIeo-
MMTOB M aHanbuuMa. KommuecrBeHHO-MHHepanbHEN COCTAB KAmUWIATOBLIX TPaxHTOB,
paccunTaHHbii MyTeM MepecyeTa pesynbTATOB XHMHYECKHX AHANH30B, NPHBeAeHHBX
B rabn. 20, nmomewen B Tabn. 18. B nepudeprueckux HaCTHX HHTPYSHBHBIX Teq
KOMHecTBO PyAHOTO MHHepana HeCKOMbKO YBEeNMHYHBAeTCH, W CTPYKTypa npHoGpe—
TaeT GpeKuYHeBHOHbIH xapakTep.

Ilerporeoxmmusa TpaxuTOB

BnepBrie nemyio cepmo onpeneneHHii XHMHYECKOTO COCTaBa MOMEBOWNAT-THPOK—
CeHOBLIX TPAXMTOB HIH, KAaK MX paHbule HaswmBamd, oprobmpos, mpopenan [,.C, Be=
napkud (1915). B pnancHeliweMm oToenbHble XMMMYECKHE aHAM3BEI 3THX MOpPOA
npusoaunncs B paBorax A.Il. JleGemema (1950), I'.[l. Adanacewera (1954, 1958,
Adanacees u op., 1968), A.M, Bopcyka u A.A, lleerkosa (1973, 1975). B
rabn. 20 npuBeneHb pesynbTarTh XMMHUYECKHX aHANH30B TI'OPHBX Iopoa $opMannn
TPaxHTOB, II0 pa3HLM aBTOpaM, M HX YHCNOBLIe xapakTepucTuk mo A.H. 3apapwui-
KOMY.

B xuMHYecKOM OTHOWEHHM OMEeBOWNAT-HPOKCEHOBEIE TPAXHTHI 3HAYHTENBHO
OT/IM4aIOTCA OT Kanuumaroebix. [Ins NepBbIX XapakTepHO MeHbliee COOepHaHne
kpemHesema (62,70-69,45%), wem ona properx (72,26-79,44%), uro obycnop-
NIeHO NPHCYTCTBHEM B KANMHMUIATOBBIX TPaxMTax BTOPHYHOIO THOPOTEpMAalBHOT'O
KBapua B BHOAE MENKHX THe3[ H NPOKHNKOB, B mosmepounaT-IHPOKCEHOBBIX TpPaXH—
Tax cooepXaHWe THTAHA M AMOMHHMS OOBOMBHO MOCTOsHHOe - B cpeaHeM 0,43 m
16,35% coOTBeTCTBEHHO, a ABYX- M TPexXBalleHTHOTO Xelea3a, MarHud Y Kanbl{g-—
BapbHPYeT, YTO CBM348HO C KOMMYECTBOM MHPOKCeHa M pyaHoro MuHepana. Orme-
yaeTcd MOCTOAHHOE NpeoflanaHue OKHCH Xene3a Han 3akucelo, Cymma (Na,O + K'ZO)
koneGaerca or 8,10 oo 11,59%, nmpudeM B oAHEX Cayyadax npeobnagaer Kanmit,

a B Apyr¥x HaTpuit, 4T0 06yClOBNIEHO HepaBHOMEpPHOCTHIO ANLOUTHIALMH, a TaKke
npucyrcredeM K-Na moneroro umara. OTHOCHTensHO HeGoMbuIHe COOEpPXKaHHA BO—
ner, CO,, 503 " PZO YKa3bBaloT Ha MAIylo CTeleHb KapSoHATH3ALMH M XJIOpH-
TH3AUWM MOpon, a Takke Ha Hebonblioe comepXaHHe aKueCCOpHOTO amatTHTa. B
KanmuinaTopeiXx TpaxuTax KO/MMYeCTBO INIMHO3eMa HeCKONBKO MeHbule, YeM B Noje-
BoOumnar-nupoKceHosbrx (B cpenHeM oxonmo 10%), BcnencTeHe NpPAKTHYECKH MMOM—
HOTO OTCYTCTEBHMS HBeTHEIX cunukarToe, CopepxaHps Kenesaa, MATHHA H KanblHs
ougenb Husku (0,5% u MeHee), a KonuuecTBO Kanus nocruraer 9,97% npu- He-
SHAYHUTENBHOH KOHIEHTPAlHH OKHCH HATPHS (051?1"!30 0,5%). 3To cBasaHD C HCKNO-
YETenbHEIM [peofnagaEreM B COCTapBe MOpoAbl KANMHEBOTO MONeBOTO umara u Gen—
HOCTBIO ee MiaruoknasoMm. B HekoTopwx ciyuagx HaGmopaercs anbOUTH3ALHA Ka—
HEeBOr'0 NMOMeBOro wnara, ¥ rorma conepxauue Na,O Heckoneko yBenwiMpaercs.
KonuuecTro neTy4wx B KAMHWIATOBEIX Tpaxurax, K4k ¥ B IMOJIEBOWNAaT-NTHPOKCEeHO-
BLIX, KpalHe HH3KOe.

Ha nmarpamme A.H. 3apapmikoro (¢mr. 24) ¢uryparmensie TOuKH, OTBEYAK—
mHe MOMEeBOWNaT-NHPOKCEHOBEIM TPAXHTaM, XapaKTépH3YITCHs O4YeHb GONbUHM pas—
6pocoM. Ha npaBOM‘ nofie, 4yTo 06YyCNOBNEHO pa3MMYMAMH B COOTHOUWEHHH I'NTHHO3eMa
H menoyen,

B Tpex ciyyasx mnopoabl OTHOCATCH K HOPMAIBHOMY PSAy, & B OBYyX =
K psany NepechineHHBX InuHO3eMoM. Ha neBoM nome gmarpaMMer pasfpoc TOYek
MeHee 3HAYMTeNeH H CBfA3aH I'MaBHLM 00pasoM c Bapuauuefl KOMMOHeHTH! b.
Haknion BeKTOpoB NMpHMepHO ONMHAKOB, YTO CBHMAETENLCTBYET O NMPHOIH3UTeMbHO
paPHBIX OTHOUWEHHSX NaZO/Kzo.

Pacnonoxenne duryparHBHeIX TOYWEK NS KalHUINATOBBIX TPaxHUTOB CBHAETENLCT—
ByeT O MOYTH NOJIHOM OTCYTCTBHH TEMHONBETHBIX MHHEpa/loB, B CBS3H C 4YeM BeK—
TOPBI PaCHOJIOXEHbI I'OPH3OHTANBHO WM G/IM3KO K ropuscoHTan#., B aByx cayuasax
nopoasl OTHOCATCH K pPIAY JIepeCHOUEHHBIX IVIHHO3EMOM, a4 B OOHOM = K NepechmIeH—
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Ta6nuuna 20. XuMmeueckuit coctap Tpaxuroe Gacceiina p. Hepek Besenrnitc

No o6paana’ MecTo BagTHa ofpasna §i0, TiO, A1203

TNonepowmnar— NMHPOKCEeHOBLI@ TpPaxHThbl

B=1 P. Kuumikcy 63,87 0,68 17,92
B-2 P. [xuryecy 69,45 0,15 12,48
137/68  lleswit Gopr p. "Yepex Besenruiic— 65,14 0,37 16,81

kult, 8 3,5 KM BHH3 [0 TeYEHWO
or c. Besenrn

135/68 Tam xe 65,60 0,47 16,70

587 [leperit Gopr p. Hepex Beaerrmitc- 62,70 0,29 16,53
kuil, B paiioHe pasBanmH c. Xynam

Cpennuit cocrae 685,31 0,39 16,09

KammunaroBbie TpaxHTbl

141/68 B 250 kKM K ceBepy OT pa3BaiMH T7,76 0,08 10,87
c. [Ixaboit

142/68 Tam e 72,26 0,11 1197

128/71 “ 79,44 0,08 9,87
HurpyausHoe Temo Ne 1, cpenHee 77,10 0,08 - 11,35
na 68 asammsoe (oM. dur. 22)
Vnrpyamernoe Teno Ne2,cpennee 79,27 0,09 10,38

ua 61 anamusa nns K90, NagO u
u3 36 avanuM3OB ONA OCTANBHEX
OKHCIIOB

HuTpyausHoe Teno Ne 3, cpensee 81,26 0,07 8,04
ua 30 ananusos
Cpennnit cocrar 77,53 0,09 10,52
Cpennu#t Tpaxur no [dsnu 60,68 0,38 17,74
Cpenunit Tpaxur CCCP no 60,64 0,62 17,38

C.II. Conosreny (1970)

*[lpu pacuere cpenHero cocTaBa STOT aHANHA He MCIONS30BANCS, TaK Kak nopona
CHNBHO anbGUTHAWPOBAHA ¥ OXele3HeHAa,

HpiM IesiodamMi. B CBasu C TeM, 4TO BeKTOPHI Ha NPABOM IIOfle PAaCHONIONEeHbI I'OpPH—
30HTABLHO, HA JIEBOM mo/le OHH H306pAaXanTCd TOYKAMH.

Bce nMelommecs XMMHYECKHE aHANIH3BI nepecHnTaHbl 10 HOPMATHBHO~MONEKY/ISp—
Homy merony Il. Hurrnm (ra6n. 21). Ilpuenexaer BHAMAHHE 3HAYATENBLHOE npeob-
NafjaHHe NOJIeBOWNATOBON# dacTH Haa TemHonBerHo#. CopepxaHme HOPMAaTHBHOI'O
AHOPTUTA B IOEBOWAT-IHPOKCeHOBEX Tpaxurax konebnerca or 24,50 go 37,66%,
B kanuumatopeix — or 15,78 no 61,50%. B noneEoumar-MHPOKCEHOBEIX TpaxMTax
HauboNee pacnpocTpaHed HopMaTHBHb anpbur (21,83-65,66%), B KamuumaToBBIX
Tpaxurax ero meHbuwe (2,83-38,16%), rak kak anpGHTHsANME STHX NOpOA Clla—
Gee.

ConepxaHne HOPMATHBHBIX THMPOKCEHOB B IOJIEBOUMAT-NHPOKCEHOBBIX TpaXy-
rax He npessimaerT 5%, 06bMHO Hibke. B xanmunaTOBBIX TPAXMTAX HX KO/IHYECTBO
amuToxHO Mano (1% um Menee). HopMaTHBHEIX pyOHEIX MHHepanop Gonbuie B moje—
BOWNAT-NHROKCEHOBLIX TPAXHTax B cpeaHeM B 2 pasa. Kpapuna Gonbuwe B xami-—
umaToBex Tpaxurax (37,74-40,61%), yem B noneaomna'r-nnpoxcenoabnt (3,74~
30,30%).
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Kuit (B Bec. %)

[TonesownaT-MEPOKCEHOBBIE TPAXHTEI

2,40 1,16 0,33 0,13 0,57 6,93 4,10

1,42 0,33 0,02 1,15 0,15 2,26 5,84

1,86 1,08 0,12 0,18 1,00 8,78 4,76

1,87 1,20 0,12 0,31 0,60 7,40 4,19
5,21 0,10 0,57 180 »-15;54 5, 58
3,31 0,14 0,27 0,82 5,78 4,89

Kanuunaropble TpaxuTh!

0,36 0,18 - 0,03 0,15 0,31 8,90

0,24 - - - - 0,28 9,97

0,49 0,63 Cn. 0,36 0,28 . 4,55 2,83
0,50 He ofH. 0,41 0,14 8,92
0,66 g 0,63 0;18 7,50
0,47 ¥ 0,47 0,10 6,50
0,48 o 0,34 0,20 8,34

2,64 2,62 0,06 1,12 3,09 443 5,74

3,47 1,83 0,09 1,84 3,23 3,76 557

Ananuruxn: A,W, Tanynsmra, E.M, Hakrusac (MTEM AH CCCP).

PaccuuranHble HOpPMATHBHBIE COCTAaBbI

of6edx pasHOBMOHOCTEH TpPaxXHTOB

XOpowo corynacylrcda C pealbHbIM MHHEpalbHBIM COCTABOM 9THX NOPOO.

[lpy npoekTHpPoBaHHM (GHUIYPATHBHLIX TOYEK aHAIMSOB MOJeBOUNIAT-MHPOKCEHOBLIX
H KalMWNATOBBIX TPAxXHTOB B TpeyronesHHK M — L — O Bce oHM pacnonaraiorcs Bbilie
NMHUM TWPOKCeH — [IIArWOKNas, T.e. HAXOAATCHS B INOje [OpOd, NEpeCHINeHHBIX
KpeMHeaeMoM., PUrypaTHBHEIC TOYKH MOJIEBOUNIAT-THPOKCEHOBEIX TPAXMTOB HAXOMST—
ca Ommxke K 9Toi MHHHM M BOMMaM TOYEK, OTBEYAWIIMX CpegHeMy COCTaBy
rpaxura CCCP mo C.II. Conoewesy (1970) m cpemnemy Tpaxury mupa mo Denu
(¢pur. 25).

CnekTpanbHelM aHANM3OM MONEBOUNAT-THPOKCEHOBEX H KalMNATOBLIX TPAXHTOB,
BBIIONIHEHHBIM B crnekranbHoit naGopatopun MTEM AH CCCP npubnmkeHHO~KONMYeCT—
BeHHbIM MetofoM (43 obpasma, amanutek A.®. Mapremopa), ycrazoBneHo cnenyo-
uee Cpe/lieée COMepXaHWe MHKPOSNIeMEHTOB B nojepownart-nupokcedoBsx (I) m xa-—
maumnaroeex (II) Tpaxurax (B Bec. %):
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Ta6nuna 20 (npomomxenmue) -

Ne oBpazua Mecro pasths ofpasua H,0™ 1-120" co, 303
T
[ToneBoWMAT-THDOKCOHOBEIE TDPAXHTHI
B-1 P, Kuumkcy 1,30 0,43 -
B-2 P. xurgecy 1,59 6,25 =
137/68 Jlepwitt Gopr p. Yepex Besenrmii- = 1,43 = 0,09
ckmil, B 3,5 KM BHH3 MO TEYEHHO
or c. Besenrm
135/68 Tam wxe 088 071 0,28 0,05
587 Jlepwift Gopr p. Yepex Beasemrmii- 0,60 1,16 - He o6H,
cknit, B pafioHe paspanui c¢. Xynam
Cpenunit cocras He o6n. Heofun. HeofH. z
Kanmpunaroesie TpaxHT b
141/68 B 250 kM k cepepy or passanii 0,35 0,36 0,40 0,12
c. Oxaboit
142/68 Tam xe 0,10 1,13 0,27 0,06
128 5, * “ 0,13 0,46 0,04 0,50
27 MuTpyawsnoe Temo Ne 1, cpenmee  Heofn. HeoBu. HeoBu., Heobu.
ua 68 amanmaoe (oM. ¢ur. 22)
Hurpyameroe Teno Ne 2, cpenHee i * i g
uz 61 amanuza ana K50, Na20 u
u3 36 aHanMM30B ONA OCTANBHBIX
OKMCIOB
Murpysusnoe Teno Ne 3, cpennee L " ” r
ua 30 ananusos
Cpenuuit cocrap ' » . -
Cpennn#t Tpaxur no [dsmu 1,26 = % §
Cpenun#t Tpaxur CCCP mo 1.51 v " d
C.Il. Conoeweny (1970).
I I Il
P  5,0-10-2 3,2:10-2 Ni 1,2-10-3 0,4.10-3
Pb 11,6 -10-% 9,2.10-4 Zr 60,0°10-3 40-10-3
Zn 8,2.10-3 5,7+10-3 G 0,510-3 0,3°10-3
Sn 10,4-10~% 11,0-10-4 St 1,4-10~2 0,9°1072
Nb 7,7-10°% 7,9:10-3 Ba 5,6-10"2 4,9-102
Ge  %2°102 1451075 La 5,4-10-3 2,3-10-3
Mo 20- 10"'4 1,9- 104 Y 6,2+ 10-3 8,4- 10—3
=
vV  1,6:107 05103  y, g,1-1074 8,8-10~¢
Cu 2,5-10-3 1,4-10-3 B 10,3-10~% 85-10~%
Ti  42.1071 " 1,3-1071 Ma 6,2:10-2 2,1-10-2
Co ¢,7-10°3 0,2-10-3
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CymmMa @ o b S f m

[ToneBownar-NAPOKCEHOBLIE TPAXHTH!

99,62 22,17 0,68 5,13 73,02 66,66 4,00
101,09 13,78 0,22 5,00 81,00 30,77 39,16

99.57 21,69 0,37 3,85 72,09 69,02 8,85

99,83 22,08 = 3.97 7394 69,49 11,86
100,03 20,30 0,90 7,20 71,60 68,80 14,20
He o6H. : - = - = =

Kanuunaroesie TpPaxuTh!

99,87 13,08 0,20 1,19 95,53 44 .44 =
100,39 14,70 - 1,13 84,17 17,65 -
99,56 12,50 0,84 0,87 85,78 60 62,88
He ofu, = = - - .
= 18,60 2,90 7,70 70,80 62,10 25,30
% 16,51 3,63 8,62 71,24 53,53 37,40

Ha ¢ur. 26 npuBefeHb! T'HCTOrPaMMBbl paclpefelleHus OTASNbHBIX MHKPO3leMeH- i
TOB B MOJEBOUNAT-THPOKCEHOBLIX H KAJHWNATOBLIX TPaxMTax, NO KOTODBIM, TaK Xe
Kak ¥ NpM CPABHEHHM CO CPEAHMMM 3HAYeHHAMH Mo AaHHbM Typekwasa u Bepeno-
na (Turekian, Wedepohl, 1961), ycrasasnmeaercs, uyro conepkanme Sc, Pb, Zn,
¥, Cu - Heckoneko Hmke, Mo, Co, Y — meckoneko Beme, a Ni, Cr, B —
npub/IM3HTE/IBHO PaBHO COOTBETCTBYIOIIMM CpPedHHM 3HageHuaM. OrT noneBoumar—mi—
POKCEHOBBIX K Ka/JHWNATOBBIM TpaxuraMm HabGmooaeTcH yMeHbUeHHe KOHIEHTpanuu
BCeX MMKpO3NIeMeHToB, 3a uckmouenneM Y u Yb,conepxanue KOTOPEIX B NOCHEOHMX
HeCKonsko Bbiuie. KoHneHTpanus rannua 6nH3ka K 3HayeHuaM Typekwssna, Bepenons
( Turekian, Wedepohl,1961) u JI.A. Bopucenok (1959) u paBHa COOTBeTCTBEHHO
3 u 4-10-3%. KonunuecTBo Sr-  61Iu3K0 K CPEAHEMY 3HAYEHHIO IO Hommy (Noll,
1934) - 1,4.1072, _

K coxanenmio, oTCyTCTBYIOT BLIMHCICHHBIE CPEJHHE BEJIHYMHBI [/id Zr, Nb, Ba,
La B menouHepx nopopax, IOSTOMY Helbas NPOBECTH CPABHEHHE C HHME pPe3yibTa—

' TOB aHanusob TpaxutoB p. Yepek Besenrmiickmit, OrmerHM NHUL, YTO comepkaHue
STHX MHKPOSIEMEHTOB 3HAYMTE/ILHO BhIlIE CPeAHMX UADp, NMONMYYEHHBIX ANS Hedenu-—
' HOBBIX CHEHHTOB MHpa H JIOBOSEPCKOro MIEIOYHOI'® MACCHBA (Degenhafdt, 1957;

127



Ta6nuna 20 (oxonsanue)

Ne ofpaaua Mecrto Ba3aTHa obpasna c n t
ﬂoﬂeaoumar-nnpokceuosue TPaxHT bl

B-1 P. Kunerkcy - 71,61 0,84

B=2 P. [Oxnr4ecy = 36,55 0;17

137/68 Jlepwit Gopr p Yepek Beaenrmiic- 2212 68,03 0,46

135/68
587

141/68

142/68

128

L
57

Kuit, B 3,5 KM BHH3 NO TeYeHMO
or c. Beaenrn

Tam xe 18,64

llepwrit Gopr p. Yepex Beseuruiic- 17,00
Kuif, B pafioHe paspanue c. Xynam
Cpennuit cocrar S

Kanmunaropbie TPaxHThI

B 250 KM k ceBepy oT pasapanuH

c. [xabo#

Tam xe =

W & 37,08
Hurpysueroe Teno Ne 1, cpennee -

us 68 amanmaos (oM. dmr. 22)

Hurpysuenoe Temo Ne 2, cpensee -

ua 61 anmanusa ans KZO, Na,0 u

n3 36 ananusoB ONg OCTANLHBEIX

OKHCIIOB

Murpyauehoe Teno Ne 3, cpenHee -

u3 30 aHanusos
CpenHuit cocras -
Cpenun#t Tpaxur mo [lamm 12,60
Cpennnit Tpaxur CCCP no 4,06
C.I. Conoewery (1970)

72,56 0,54
60,00 0,30

5,05 0,07

4,5 0,07
BT 0,08

54,10 0,50
51,27 0,78

& & W0 12 14 I B 20 22

| SR I 1 U T

-EZ fi’/ﬂ
7
a0 5-7
SE7
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o) a a/c Q [MurepaTypHeit HCTOYHHK

INonepownaT-NUpPOKCEHOBLIE TPAXUTHI

40,00 29,33 31,10 3,02 Bensukmn (1915)
25,17 60,14 62,64 34,22 Tam xe
70,71 " 58,62 0,58 Adasacees, Bopeyx u ap. (1971)
38,98 = = 3,70 Tam xe
L ps — = A.Tl. JleGeper (1950)

Kamuunaroewie Tpaxurh

o i o 55,55 65,40 45,06 Adanaceen, Bopeyk u ap. (1971)

17,65 32.85 13,00 38,94 Tam xe
0,45 = 14,88 45,73 Bopcyk, LleeTkos (19‘7 3)
e - .- Marepuaner C.U. Jleauna
% s - - Tam xe
28,80 - 6,40 -
35.T7 - 4,55 5,83
VA B

$¢ur. 24. Ouarpamma A.H. 3aBapuuxoro nns
H3BEeDKEeHHBIX Nopoa GOpMALMH TPaXxHTOB

1 = noneeoumaT-NUPOKCEHOBbIE TPAXHTHI;
& - KanmpumaToBEIE TPaxXHTHL 3 - cpelHull Tpa—
xut no [esmu; 4 — cpeaunsi Tpaxur CCCP no
C.Il. Conoereny (1970)

—— e
Dy, 25. [Auarpamma Hurrnu ang TOPHBIX
nopoa (GopMalum TPAXHTOB Mexaypeubs He—
rem — Yepek Bankapckuit Beuachmckolt 30HBI

I - nonepoumaT-NHPOKCEHOBEIE TPAXHTBI,
2 - KanuunaToBble TpPaxuThl; 3 — cpenHui
rpaxur no [snu; 4 - cpennuit rpaxur CCCP M i Sk o "
no C.I. Conoeweny (1970)
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P 101 g
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1357913 57394
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13578135 135780585789/ 7 "
w7 -t 107% bi
i La
5
/35T
b
T
F2
S7 49735357 {3578/ 357 8/3 §S7 37 1 357 81
77 TR R 077 w? ot

$ur, 26, IN'ucrorpaMMmel pacnpeneneHis MHKPO/JIEMEHTOB B I'OPHBIX TMOpoaax ¢op=
Mallu¥ TpaxuTop Mexaypeubda Yerem = Yepek Bankapckuit
I = xanuumaroBble TPaXWTEly // = TONEBOIINAT=NHPOK EHOBLEIE TPaxXHThl

Tepacumorsckmit, 1967; Rankama, Saxama, 1949), Conepxanye nepus B KalHUmIATO=-
BBIX ¥ TIOJIEBOUIIAT-IHPOKCEHOBEIX TPaxy¥Tax NOCTHIaeT COOTBETCTBEHHO ( H 2.10"2,

Taxkum 06pasoM, B pesynbTaTe asanuad NeTpo- ¥ IeoXHMHYeCKHX ocobeHsocTed
TIOJIeBOWNA T-IHPOKCEHOBEIX M KallHWNATOBBIX TPAXHTOB MOKHO CHOeNaTh ClleAylollHe
3aKN4eHnd.

OT noneBowrnaT-NHPOKCEHOBBIX K KAlWWIATOBBIM TPaxHTAM 3aKOHOMEPHO H3Me-
HSIOTCS CO/epXaHHd IVIABHBIX NopoaooGpasylollux OKHCIIOB M MHKpPoajeMeHTOB, [loc—
nenuue 6Gonee meloYHbIe,

[Noneeowna T~NEPOKCEHOBLIE TPAXHTHI 0 XHMH3MY ONH3KHM K CpeaHeMy CocraBy
rpaxura CCCP no C.IL. Conoeweny (1970) u k cpenueMy Tpaxmry Mupa mo [amu,

130



SOOI
NN

7 8/ 3573
1074

19 *

Nb

/1 357847

107¢

==

tolln

/a7

1 IS 7ITS 7

L EETILT & 2R
0%

Ir
§

I
F

=

-9
- S
~ ~
n fa_»,a
-3 L
b =
N W
-~ -
oyl !
o g~
EN =
3 L]
« =
% S w?
=
S = ~
KN
o,
-
Y N,
o =
w R S
” ) LY LR
b e ” M...
=
~ s N s
oy 3 @9 Wl
e TN N T
> ~ e -
~ Ny
"
1 "
ey
S S
;I
NURNRNNRNNNNY
B N =
oy
& B
| .
)
8 >
>

3FE T 943 ETI T

U

o

07

1357843578

133 73847

7

w0t

1873

P

K

oy

I FTE8LTET F 7941357973

15578773

7/

774

ad

7l

Y aid

07~

el KOKpaTOBLIe NOPOALI M OT CPEeOHHX

KanunumaTtoBrie TPaAxXHThl — MNOYTH
U
cocTapOB TpaxHTa CCCP MHpa OTIHYaKTCH BonbwHM coaepxaHnueM KpemMHege-—

Ma H Kallid H MeHBUHM — MONYTOPHBIX OKHCIIOB, MAarHud H KalbLHd,

Conepx(aﬂne MHUKPO3JIeMEeHTOR B NONneBpoumnaT-=lMpOKCEeHOBBIX TpPaAXHTax Bbille,

yeM B KalHUMATOBbIX, 3a uckmoueHunemM 1R u Y.

Ha ocHOBaHuMM H3YYeHMs XMMH3Ma TOPHBIX NOpod GOpMALMH TPAXHTOB, a TaKKe

MO COBOKYNHOCTH Ieofioro-nerporpapuyeckux ocobeHHocTell W peaynbratoB K-Ar

oaTHpoBaHMs TI'OPHBIX TIOpPOA MOXHO CHOENaTh BHIBON, YTO KaJlMWIIATOBLIE TpPaxy-—
Thl - Gojee mnoa3nHMe OMfbepeHIMaTbHl €OHHOIO MarMaTHiecKoro paclliaBa memod—

HOI'D cocTasna.
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Tabanuua 21, [lepecuer XUMHYECKHX AHAIHAOB I'opHbIX nopoa ¢opmManuu
TPAXHTOB [0 HOPMATHBHO-MOJIEKYNapHOMY Metony Il. Hurrnm

Ne o6pasna [TnpokceHoBsi#t BapuaHT CmionsiHolt BapuaHT
B-1 61,834% 0,91 Cord
2,834n 2,38 Fe.Cord
24,500r 1,60 Hm
Pl Ne 4 0,70 Mt
0,50 Ru
4,75 Q
B-2 21,834b 7,15 Cord
0,834n " 0,80 En
37,660r 0,70 Mt
Pl No 3 0,60 Hm
0,10 Ru
30,33 Q
137/68 60,33 4p 1,33 Wo 60,33 4p ! 1,33 Wo
1,504n 0,53 En 1,50 An 1,90 M
28,000~ 0,40 Hy 2722 Oy 0,30 Ru
Pl Ne 2 1,90 Mt 1,31 Bi 6,110
0,30 Ru
5,71 Q
135/68 65,66 4b 1,24 Wo 65,66 4b 1,96 Bi
24,830r 0,80 En 23,62 Or 1,24 Wo
Pl N O 0,66 Hy 1,90 Mt
1,90 Mt 0,30 Ru
4,61 Q 5320
0,20 Ru
587 49,83 4b 2,00 Wo 49,83 4Ab 6,58 Bi
4,00 An 1,73 En 4,00 An 2,00 Wo
33,00 0r 3,20 Hy 28,88 Or 2,30 M¢
Pl N 7 2,30 Mt 0,20 Ru
0,20 Ru 6,21 Q
3,74 Q
141/68 2,83 4b 0,92 Fe- Cord
0,83 4An 0,200
54,70 Or 0,27 Hm

Pl Ne 22 40,25 Q

142/68 2,83 4b 0,13 Hm
61,50 Or 0,80 C

PL. %0 34,74 Q

12;/71 38,16 4b 2,06 En
17,00 Or 0,40 Hy

1,46 Ns

0,53 Wo 0,50 Mt

Pl Ne O 1,00 Ru

39,89 Q
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@OPMALIMA CYBHIEJOYHEIX I'ABEPOHJIOB
I'eonorns MArMATHIECKHX TeJX

[lepeoe yka3anpe Ha NPHCYTCTBHe B OGacceiine p. Yepex Besenrwufickuii cybmenoy-
HpIX rab66poHnoB COOEPXKHTCH B KoleKTHBHO# moHorpadwmm I.[l. AdamackeBa u Ap.
(1968). Bonee perdansHag reonoro-nerporpaduueckas XapaKTEPHCTHEA ITHX HO—
poa nama B paGore A.M, Bopcyka m A,A, llserkosa (1973), rne oHm onucaHsl
KaX TeWleHHTHl ¥ ONpEefeneHo MecTo Hopmalmu cySmenounnix raGbpounop B psay
Marmarudeckux topmanu#i mesozoss CeBepHoro Kapkasa m BeuwacbmHCKOH CTPyKTyp-
HO—~POPMALHOHHON SOHBI .

lopueie moponsl ¢opmanmn cybmenounex ra66ponnos B npefenax noasoHsr Ce-
BepHo#t nenpeccun BevyachHCKOM CTPYKTYPHO—HOPMANHMOHHOH 30HBI paclpocTpaHeHBI
noxkaneHo. Mix ofHameHums BerpewaloTcs, Ha npaBoMm Gepery p. Yerem, Ha nepobe-—
pexee p. Yepex Besenrwmiickuit B paktone c. Be3eHrs H B NpMBepUIHHHOM 4YacTH
ropel Yuraulm Ha npaBom bGepery To# xe peku. OrpenbHble NafKH TEWEHHTOB Ce—
KyT BepxHenaneo3oficKWe paHHTOMOB! B GacceiHe p. [ymana. '

Haufonee npencTaBWTeNnLHBIE paspean ofpazopanuit 3Tolf ¢opmanuu MOKHO HaG-
jojaTh Ha CKiIoHax ropel Mykonkas k sanany or c. Besenru. 3geck HawHHag OT
ypesa Bonbl p. “epex Besenrufickufi B ero nepoM OOPTY, CNDKEHHOM NECYAHO-TIIH-—
HUCTHIMH NopoaaM# Toapa - 6Galfioca, ofHaxawTca OBa, PacHO/OXEHHBIX OAHO Hal
Opyr¥M CHIUIOOGPASHBIX Tella TeWEeHHTOB, BHITAHYTHIX B CEBepPO-BOCTOYHOM Hallpab-
nenun Ha 500-700 M. MOmWHOCTH CHINOB CHH3Y BBepx cooTBercTBeHHo 20 ¥ 15 m.
KoHTakT ¢ BMeIIAIomHMH IOPCKHMH TVIHHHCTBIMH CIAHOAMH WHTDY3HWBHBLI, BHIHBI
aoHa 3axanky wHprHOH 20-30 KM M OTAeNbHBIE KCEHONUTEI OPOrOBHKOBAHHBIX
CnaHUeBs B SHAOKOHTAKTOBBLIX 4aCTHX 3THX Tel. [lo HanpaBlieHHIO OT. NepupepHd K
LeHTPY CHIUIOB 3aMEeTHO YBenuuYWBASTCH KpPYNHOS3SPHHCTOCTL ropuo#t nopoant, OueHp
xapakTepHa cronfuaras OTOENBHOCTE., [IpubnusurensHo B 1 KM K oro-sanagy oT
c., Besenrn B nesom Gopry p. Yepek Beaenrmiickuit obmaxaeTcs BepTHKalbHAf
nafiKka TeleHUTa MOIMHOCTBIO OKONO 2 M, NpopeBapoillas OPCKHe I'NIMHHCTBE OCANKH.
Haumn mabmoneHss nokasanu, 4TO 9Ta Oafika gBIFeTCH NOABOAAIIAM KAHAJIOM HIDK=—
nwero (or ypeasa Boasl p. Yepek Beaseurniickmii) cunna, B6muau mMecra nepexona
naiiKi TeuleHMTAa B CH/I OHA 3HAYMTEILHO pacuWHpaeTcs H BeTBHTCsS. Bokpyr Bceit
nafikm BMemamouye IIHHUCTHIe IOPOAEI OPOI'OBHKOBAHEL

TeweHnTsl, craraplipe BeplHHY Fopel Yuraum, o6pasyioT CHIN MOLHOCTEIO
okono 60-70 M ¢ orueriueo#f cronbuaTo#f OTAENLHOCTHLIN, ITO UHTPYSHBHOE TENO
NpOPLIBAGT TNIMHHCTEE ClaHNbl Gafioca M BHITSHYTO B GIA3MEPHIHOHAILHOM HAIpaB-—
nennn Ha 2,5-3,0 kM. Ha ceBepo-BOCTORE TEWEHHTH NPOPHBAT NABOBHI NOTOK
6asanbToOBLIX NOPQUPHTOB, KOTODPHIE B 30He KOHTAKTA NpEeTeplelH 3aMeTHBIe H3Me—
HEeHAd — MHTEHCHBHOE 3AMeIleHHe Nopoaoo6pasylomHX MHHEPA/IOB XJIOPHTOM, SIH=—
OOTOM, MPEeHATOM, CEPULMTOM H KANLIHTOM IO CPABHEHHIO C OTHOCHTENBHO clabbiM
npogBieHHeM 3TOI'0 Npolecca B yHNANEHHBIX OT 30HKEI KOHTAKTA YaCTHX /1aBOBOTO
NoTOKA.

B 6Gacceitie p. [ymana, npaBoro npuroxka p. Hepek BeseHraiickuii, Ha paccTosi—
HAM 5-7 KM OT YCThl B I'DAHHTAX BEpPXHEr0D NANeo30s O6HaMAWTCH BePTHKAL—
Hple NafiK# TeWeHHTa MOIWHOCTEIO -3-5 M,

' HecKONbKO MOHEX MHTPYOHBHEIX Tel TEWeHATOBON'O COCTABA, NPOCTHPAIOIEXCS
B cyOwmMpOTHOM HalpaBleHHH, o6GHa)kaioTcs Ha npaBoM Gepery p. Herem, ¥ BoCTO-
Ky or c. Bymysry, u no p. Kapnas.

Herporpagusa TemeHATOB

MaxgpocKONHYeCKH TEWEeHHTEl — MACCHBHBIE CBeTIO- WIM TeMHO—Cephle (OpPOAE

fonpwof npouyHocTH, TEWeHHTH COCTOAT M3 OCHOBHOro nnaruoknasa, K-Na none-
BOI'O UMATA M MOHOKIHHHOrO mupokcena (cm. Ta6n. IIl, ¢), Crpykrypa runmanoMop-
duosepuucTag. KonrueCTeeHHO-MUHEpanbHp COCTaB npusenex B rabn, 22. Copep-
KaHyue OTHOENBHBIX NOpoaoo6pasylomuX MHHepAalOB CH/IEHO BapbHpyeT, YTO B OCHOB—
HOM CBESaHO C PA3NHYHbIM (aluanbHEIM NONDXEHHeM aHalusMpOBaBUMXCH 06pasuob.
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Ta6aunua 22, KonwiecTBeHHO~MHHEPANLHEIR COCTAB TeuieHHTOR Gacceilna p,Yepex Besenruiickuil

K=N Mono— . LleomuTs!
o [Tnaruo—- £ : Porosas
Ne ofpasana MecTto BaaTus ofpasna Sl noneBoi xmmnmﬁ I Anameuav | (marpommT INpenur
umar MEPOKCeH H TOMCOHHT)
26, 2 Beprukamenaa naiixka kK 1Oro-sana-— 49,70 - 7,30 = 1,20 _ .
1 ay ot c,lllukn, neHTpam-Had YacThb
518/71 To e, Xpaepas 4acTb 12,50 - - - = - -
483/7 1 Cunn reweHuTa, XOMO—BOCTOYHBINH 62,10 - 12.10 - - - -
CKIOH ropel Mykonkas
2_3@1 79 Tam ke 62,00 - 4,.80 - 6,00 - -
2 * a - - =
76/72 61,40 2,00 1,50
%3/ 79 B} 44,30 - 21,80 0,10 8,30 - ~
2_9_,72 Cunn Tewenura, ropa YuTauwsw, 34,54 1,89 24,53 - 12,33 9,60 2,16
1 LeHTpanbHasd 4YacThb
29,5, To Xe, kpaepast HacTb 31,92 - 18,57 - 4,80 3,63 -
Tewenur ¢ ropei Myxonkas . 50,90 - 18,40 - 2,40 - -

(A.II. NTleGener, 1950)




SEl

Ta6nuua 22 (oxkonyanue)

(A.Il. lleGener, 1950)

Xnopur KapGonar | Coccioput Pynuvie u OcHoBHag Macca
‘M ofpasna Mecto BafiTha obpaauna AnaTur AvERoceps=
N0 MNArwoKAasy FERASL: M XTIOPHT HOREME-
Hepasl HeHHad
i} e ‘
26 /72 Beprukamnad naiika K joro-sana— - - - - - 10,80 31,00
1 oy ot c,lllukH, neHrpambHas 4acTh
512/71 Tawm xe, KpaeBas 4acTh - - - it . 40,10 47,40
488/71 Cunn TeuleHHTa, I0T0—-BOCTOYHBI 20,50 - - 0,30 5,00 = -
cknoH ropsl Mykonkas
26 Tam xe 18,20 - 7,60 0,20 1,20 - -
3 f T2
&4@ 172 o 15,00 17,80 == 0,20 2,30 - -
%,72 20,70 - - 0,30 4,50 o =
ggl72 Cunn TewennTa, ropa Ywraumm, 7,56 5,03 - 0,35 203 - -
1 LeHTpansHas 4acTk
ggl.,a To xe, xpaeBad 4acTb 28,59 7,84 - 0,20 4,45 - -
P Tewenur ¢ ropsl Myxonkas 22,70 - - - 5,90 - -




Tab6nuna 23. HaMeHeHHe KOIHYECTBEHHO—MUHEPANILHOI'O COCTABa BKpecT
Cpennuii
P Cpenuuit M paamep 3e-
N acCTOsHNAe Tinarass G Bl ;ﬂomm— —
o 06p OT KOHTag— — S AT HBI [H=- t S
M KNasa, MM _p s NHMpOKCeHa,
MM
48%/71 10 62,1 2,5-8,0 121 1,6-2,5
486/71 8 60,4 2,5-3,0 11,5 0,5-1,0
48B/71 5 59,8 1,5-2,0 9,6 0,5-1,0
48/71 2 56,0 0,7-1,3 4,2 0,3-0,5
48T/71 0,5 BT 0,7-1,2 0,3 0,2-0,3
488/71 0,15 53,6 0,3-0,4 =

KonuuecTso denpawnaronnos, NpedCTABIEHHbIX B OAHHOM Cliy4ae aHAalbI¥MOM,
HeBeJHKDO, pedKO M B HeBOMBWHMX KOMHYecTBax BCTpeuaercs porobad ofmanka (Bap-
KeBHKHMT), 4eM TeuleHHTBl p. Yepek Besenruiickuii cymecTBeHHO OTIMYalOTCH,
Hanpumep, OT BepxHemuoneH-maunonernoBeix (3apunse, 1961) rewenuros 3anaaHoi
Tpysuu 1 Kaxernu., TeweHuroBple paiiku OGBMHO HenoOMHOKPUACTANNUYECKHE, OCHOB=—
HA# Macca B HHX COCTaBigeT A0 noaoBuHbl o6kema noponel, Hamu mpoBenen
CPaBHUTEeNBbHBI aHAIu3 KOIHYECTBA NOpPoAac0bpasyomux MuHepajioB H NPOAYKTOB HX

Ta6nuuna 24, Onruyeckde CBOHcTBA H COCTaB IWIAarvuokKiasa TeWeHUTOB

Ne obpasna Mecro BasgTHa obpasna XapakrepHCTHKA JlarHOKasa
26 /72 DNalika x joro-zanany or c.be-~ Bxpannennux rabnuruaroit fopmbl,
g 5 3EHI'H paamep 2,5 MM
26 /72 Tam xe To xe
1
26 /72 v Bxpanneuunk, paamep 1, 8 MM
1
28 172
1 " Bkpanneunnx, pasmep 0,4 mm
2@/72 o Bxkpanneunnk, paamep 0,5 mm
1
26 /72 Cuiul, B KOTOphI fepexomuT 3epuo, pasmep 1,5 Mmm
3 naiika, K Oro-3amafy or
c.Beaenru
_gfnz Tam xe 3epHo, pasmep 0,7 MM
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CHnna Tewenura MomHOCTHIO 20 M, PACHONOKEHHOTO K loro-ganany ot C. Deaeurn

Ananbuum };ii:;fn Xnopur ;afﬁo- Anartur Kpapn
N 5,0 20,5 - 0,3 -
- 6,1 21,6 - 0,4 =
_ 5,6 24,7 = 0,3 -
3,0 5,5 27,8 2,0 0,2 1.8
s 6,2 30,0 5,6 0,2 =
s Muoro men- 34,2 13,6 ;2 -

KO# pynHoO# nbuiu

BTOPHYHOI'O 3aMelIeHHd B OAHOM M3 CHVIOB TeUeHHWTA HA IOro—-BOCTOYHOM CKIIOHE
ropel Mykonkas momyocTteic 20 M. Kak crnenyer us taba., 23 m ¢ur. 27, naunbo-
/le@ KPYIMHO3EPHHCTBIMH ¥ XOPOUWO PACKPHCTAIUIH3OBAHHLIMK SBIFIOTCSH TEWeHHTE
LeHTPanbHO} 4acTH cuina. [lo HanpaBneHuio ¢ ero nepudiepud pasmepsl 3epeH
OCHOBHBIX NMOPOA00Opasyromux MHHEPAIOB YMEHBUAIOTCH, BINIOTH A0 HCYE3HOBEHHH.
B TomMm e HanpaBneHHH YMeHLWAETCH KOIHYEeCTBO IVIATMOK/Ia3a, NMHPOKCEeHa, ana-—
THTA M yBelW4YMBAeTCs — XJI0pHTa, KapboHara W pyaHOT© MuHepana. B6iuman koH-

facceiina p, Hepex Beaeurufickuit

Makcumanp-
HBll yTron 3 c
aKoH ocras
CHMMETpUHY -~
Ng Ny Nm HOI'O Moraca— ABOHHN= s
— KOBAHHS Kilasa
1010 »u 001
47:5 64,0 64,5 - (010) N 74
- - - 48,5 (010) Ne 78
37,5 67,6 62,5 - (010) Ne 70
36 T 61 - (010) Ne 65
35 72 60 - (010) N 61
60 38 67 - 001 Ne 67
62 39 60 - 001 Ne 64
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B o 4%% ®ur. 27. [narpamma U3MEHEHHS KO/IHYECT-

G039 % BEHHO-MHHEpaNLHOI'D COCTABA B TeUIEHHTOBOM
o 2,98 % g5 % cunne mMomuocTeio 20 M Ha IOrO-BOCTOYHOM
‘ CkioHe ropel Mykonkas
z I - anmarur; I - pynupl#t mumepan; [[[ -
v xapGoHaTel; [V = xnopur; V - MOHOKIHHHBIL

Vi g nupokceH; Vi - nnaruoknas; VII — Nazo;
/4 \

°\____,_——o\o
[ooo—

gisgsz 5 4 N

Faccmrosnue om xoNmaxma,m

TaKTa NOpoAa OYEHL MeNIKOAePHHCTas, NpPH 8TOM B NPOMEXYTKax Mexay HeGonb—
wemu (0,3~0,4 MM) 3epHaMH IJIarHOKIa3a pacIONOXeHbl XJIOpHT H KapGoHAar,
BEPOSTHO, 3aMECTHBWHEe NHPOKCEHOBYI cocrapisomylo. llenrpanbhble 4acTu xXa-—
pPaKTepHaYIOTCH HecKonmbEo Gonbumm cofepxannem Na,O (3,91%) u Heckonbko
menpunm - K,O (0,09%) no cpasrenmio ¢ nepmbepue%x (coorpercTBenno 2,98 M
0,42). 3ro, BepoaTHO, cBa3aHO ¢ Gonee muTeHcHBHO# anbburuaamuesr K-Na mno-
/MeBBIX UMATOB B LEHTPe HHTPY3HBA NPH aBTOMeTaMophH3Me.

B 6onbuMHCTBE TEWEHHTOB INIANMOK/IA3 NPHCYTCTBYET B BHOe TabnuTyYaThIX
kpacTamos pasmepoM 0,2-3,5 mMM. OH copofiHHKOBaH B NIpOCTHIE ABOHHUKH Npe—
MMYIMeCTBeHHO no anbbuToBRoMy ¥ xapncbapckomy saxoHam, CocTaB nnarnoknasa
cooTBeTcByeT nabpaiopy — GHroBuTy Ne 78-61 (Tabn, 24). Hambonee ceexme
KpHCTannsl ero ofHapyxeHsl B Oalike — NOABOOSmIEM KaHAJle HIDKHEr'O M3 ABYX CHI-
noB K ioro-sanagy ot c. BeseHru. 3TOT mnaruoknas nepenoiHeH BKIIIOYEHHIMH,
BEpPOSTHO, CTeKNa, KOTOpble BHITAIMBAKTCH B LENOYKM Napannenso ocu (001)
Kpucranna. B HacTosiliee Bpems BCe OHM 3aMENIEHEI X/TOPHTOM, CEPHIATOM, KapGo—
HATOM H aHANbIMMOM, [lo coCTaBy nnaruoknas nafku HeCKONLKO Oolee OCHOBHOMH
(2 cpemuem Mo 69), wem B muraemom ew cumne (B cpemuem Mo 65), [naruoknaa
BepXHero cunia B6nu3anm c, BedeHrw W cHlla Ha rope Y4YTawW H3MeHeH OYEHb
CH/ILHO: XJIOPHTH3MpOBaH (nsaTHaMH W Halesno), yacTHYHO KapGOHATH3MPOBAH, CEpH-
NHTH3HPOBAH, NPeHATH3UPOBAH, HEONHTH3HPOBAH H 3aMelleH apa/LIMoM (Ha rope
Yyraum). )

MouoknuHHBI NHpoKceH obpaayer 3epHa HenpaBunbHON ¢opmbl paamepom O, 2-
3,0 MM cnaGo-pozoparolt oxpacku., OH IPHCYTCTBYeT OOBIMHO TONLKO B IEHTpallb-
HBIX 9ACTHX HMHTDPYSHBHBIX Tesl, B KPYyNHO3EDPHHCTBHIX, XOPOWO pacKPUCTa//H30BaHHBX
noponax. OnTHyeckwe CBO#iCTBA MOHOK/IMHHOTO NMpoOKCeHa TtewenuTos (rabm. 25)
YKa3BIBAIOT HA er0 NPHHAMLIEHHOCThL K paay aerura (+2V= 42-52° c: Ng= 37-
48°), C noMomE© 3/1eKTPOHHO-30HA0BOr0 MAKpoaHanusatopa MS—46 ''Cameca’
NpOBENeH XAMHYECKAH aHANH3 MOHOK/IMHHOI'O NHPOKCEeHa W3 OBYX ofpasuoe: Ne482/71
H3 LEHTpalbHO# YyacTH CH/ANa Ha Oro-BOCTOYHOM CKJIOHE Iropel Mykonkas uNe /72
H3 LEeHTpanbHON YacTH CHI/Ia B NPHBEPUWHHHON YACTH ropbl Yuytrawd., AHallu3 ocyme-
CTBIIA/NHA N0 CHNEKTPajlbHBIM JIMHASIM MgKa:MnKa,FeKa, CaK,, AlKg, SiK |  c yexo-
paomuM HanpsokeEnem 20 kB ® Tokom 3oHaa 20 ma (cM, Tabn. V, a—u), B xauecr-
Be STalOHOB HCHO/IL30BANIH NTHPOKCEH, POroBYi0 0BMAHKY M aKTHHONMT C COCTABAMH,
npuBeNeHHEIME Bhlwe, KpHcrannamu—aHanusaTopamu ciyxunu: kpapu ( 1011),

KAP, PET. KonugecTBenunit cocraB paccyursiBand #Ha IBM no monupunupoBanuxo#
nporpamme llnpunrepa ( Springer, 1967). Pesynbrarhl aHamuaoB NpHBeAeHH B
rabn. 26, Tam xe, ONg CcpaBHeHHs, NAHBLI AHANHAB MOHOK/JIMHHBIX NHPOKCEHOB H3
TEWEHHTOB H CCEKCHTOB MHpa. [lo maHHBIM IpoAe/laHHOI'O aHalli3a, MOHOKJIHHHBIHK
nupokceH teweHHToB p. Yepexk Besewruilckuit oTHocurcs K psay asrura (Ho He
THTAHABI'HT), 4TO NOATBEPKOAIOT ONTHYECKHe onpejelleHHs, B mpomecce BTOPHYHOI'O
U3MEeHeHus MOHOK/IMHHBI NHPOKCeH aaMellaeTcs XJIopuroM. B rewenurax GacceiiHa
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Ta6anruna 25, OnrHdeckue CBOACTBA MOHOK/MHHOI'O IHPOKCEHA TEUWEHHTOB
Gacceiina p, Hepex Besenrmiicxuit

) XapaxrepHcTHKA
Ne ofpasna |° Mecro BsaTHs ofpasua Bx::nnesﬂnxa W2v, | c:ng®
48%/71 Jlepnit 6opr p.Yepexk Be- llenTpannuas 46 44
seuru#ckuit, x samagy or 4acThb
c, Beaenrnu
48%/71 Tasi #e To e 52 40
28 /72 d ¥ e =
5
4 ” 37
28 /72 : Fa
r w 42
28 /72 46
26 [aitka k wro-sanagy ot L 50 42
SR T2
i | c, Beaenru
29 Bepuimna roper Yuraws ’ 44 48
1 /72
.g-is-/ ) Tam xe « . . 42 44
_gTs - . v 46 45
595* IOro-BocToYHbI# CKIIOH » 42 37
ropel Myxomxaga 56 - 39
606* Tam' xe 4 as. 44
45
622* 4 4 46 -
728* 4 4 46 47
729* . ” 36 42
729% 4 Kpaesaa wacrb 44 -
T738* i Llenrpansraa 44 39
YacTb '
48 40
52
737* " To xe 48
Kpaepas uacTtb 58
60
796* # Ueurpanshas 43
JacTb ’

*ﬂauume A.TL Jle6epena.

p. [Nymana no MOHOKIMHHOMY HOHPOKCeHy pasBura Gypas poroBas ofmanka - Gapke—
BHKHT.

B sekoropeix ofpasuax TeWeHHTOB C IOpbl YUTawHd IO MOHOK/IMHHOMY NHpOKCe=-
Hy B ero nepupepudeckux Hacrtax obpasyercsd SpKo-zefieHbli MHHepaj, HHTEHCHBHO
N/IEOXPOMPYIOIMA B 3e/IeHBEIX TOHAX, C MAJBIMH YIJIAMH [OraCaHug H OTPHLATElb~
HEIM yHHeHHeM. BoamoxHo, aro mejioyHolt ampubon, Muorpa sror MHHepan
BCTpeyaercd H camocrogrentHo (obnagaer reMH Xe cBoiicrBamu). Hccnenosanne
Ha SIeKTPOHHO~30HOOBOM MHKpOAHA/M3aTOpe NOKAa3&j10, YTO pAacnpefefieHHe OTAelb—
HbIX 2/IEMEHTOB 3OeCh Kpallhe HepaBHOMEepHOe, B CBH3H C HYeM oNpefejleHHe TOY=-
HOI'O XHMHYECKOro COCTaBa MHHepana HeBoamoxHo, Ha muxpodororpadugx, noiry-
YeHHBIX B XapakrepucTHieckoMm uayuenuu (cm. Tabn. VI, a-u), xopowo samerna
8TA HEpPABHOMEPHOCTHh, KOTOpasl, BepOdTHO, (BJIFeTCs pes3ylbTATOM pPeaKIHOHHOr'O
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labnuua 26. Xumuaeckuii cocTaB MOHOKIMHHOTO MupoKceHa B reweHurax Gacceina p. Yepex Bezedrmiickuii ¥ B TeweHHTaX Mupa

Ne m/m 5102 ’l‘i()2 Alzo3 Fe203 FeO MnO MgO Ca0 NaQO
1 48,67 1,63 §,98 18,37 0,75 10,68 19,09 -
D 50,82 1,59 3,21 10,77 0,28 12,45 22,09 0,54
3 48,61 1,63 3,77 1,54 11,48 0,42 10,79 20,73 0,97
4 44,71 2,92 . 7,85 4,46 4,23 0,10 11,74 22,37 0,90
Ta6nuua 26 (okoHuaHue)
+
Ne m/n K20 H,0 Hy0 Cymma )2y e eNg,*? "p B "g
1 - - - 100,92 46 44 = = B
2 & - o 101,75 44 46 - e 3
3 0,25 0,10 0,04 100,33 52 41 1,694 1,700 1,724
4 0,09 0,26 0,09 100,34 51 50 1,721 1,725 1,746
Kpycranmoxummrieckue bopMYy Bl MHUHEpATTOR:
’ 3+ . 3+
.30 M T s F
(Cag,7gMny 0oMeg 62Tip goFe 0,512,001 "1,89%%0,08 eo,og)z,oo%]"
s M : . 3+
2. (Cag goMng o8 go,ssT‘o,ane0,4-9’2,00[(5‘1,62“0,131’60,25)2,00061-
: 24+ 3 3
K M M G Al 3+ b
3. (Nag,07K0,01C2 gsMng o1 M8, 61T, 05 ©0,37" 0,02F'0, 02 )2,01[(511,35“0,15& 0,022,020 -
& 2+ 3+ g
S Na o - Mg PTG Fe Wy . T : 3+
0,0 ) Si
770,91 "0,66 0,08 " 0,137 o4 0,12 2.01[( 1’69A10 375,_, 0’01)2,0106].

1 - abrur us rewempra, nepbi 6opr p. Hepex Beseuruiickui, k 3amagy or c, beaenru; 2 - aprur us TEUIeHNTA,
IpHBEpWMHHas YacTbk Topbl Yurawy; 3 = aprur ua 8HNE3HTOBOI'0 accekcura, OxoHmuumxu, KOro-BocrouHag Adpura

Simpson, 1954); 4 ~ rturamasrur us MOHLOHUTOBOT'O TeuwleHuTa, Mapknoeuue, [loneua (Wawryk, 19835),




ofpasoBauus ampubona sa CYeT MOHOKIIMHHOIO NHpPOKCeHa. B xonnuecrBeHHOM oT—
HowenuHu npeob/iapaiT aroMbl Xejlesa, MArHUsA, Kanbudd H KpeMHHS, NPHCYTCTBYIOT
TaKXe B 3HAYMTENBHBIX KOJHYECTBAX a&TOMBLI THTaHA M Mapradua, oO4YeHb MAJI0 Har-
pHS H KajHs H COBCEeM OTCYTCTBYeT amoMHHWH, DTO He THIMYHBI MeJIOYHOH am=—
tubon, a cxopee nepexopHbili THI,

K—Na noneBoit umar B BHge kceHOMOpDHBIX 3epeH B NPOMEXKYTKaX Meiay BKpal-
JeHHHKAMH [UIANHOKIa3a OOHAPYMeH B TeuleHHTaX C ropel Yyraum. B HikHeM Cui—
ne p6muan c.BeaeHrn oH ofpasayer ToOHKHMe OTOpPOYKH BOKPYT KPHCTAINIOB ansbura
H COepXUTCH B yI7IOBATBHIX NpoMexXyTkax Mexay nocneanumu. Corqpacuo [.C. Be-
naukuny (1915), K_Na nonepolt wmar xapaxrepusyercs (—)2¥ = 57; 72; 62°
H IpegcrapileH aHOpPTOKIas0M,

Pynutie MuHepams! ~ yAlMHEHHBIE ¥ H3OMeTpHYHbIe 3epHa THTAHOMArHETHTA,
UEMEHHTa U PYTHTA,

ApaneiMM BCTpeuaeTCs B BHAE TpaNenOsApUyYeCKuX KpHcramyiop paamepom O, 3=-
0,5 MM umu naoTHELIX Macc. MaorponeH, peako odeHs cnabo aeynpenomnser, Boi-
HOJIHAET MHTEPCTHIMH MexAy aepHamu nnaruoknasa, K—Na noneeoro umara, mupox-
ceHa M PASBUT JIO IEPBOMY.

I‘nasﬁemmie aKueccopibie MUHepamh! = anarirT B BUAe ANHHHBIX WTOIOYEeK H
ctheH, obpaayiolnit KOPOTKOIPH3MATHYeCKHe HHAMBHOBL C BBICOKOH Hmepq)epeuuuot-l-
HOW OKpackoi,

Ilpenur cnaraer cromb4arsie U macTHAYAaTBIe Arperarsl Ho IyJArdoknasy. Xa—
paxrepnaye'rcn 3eJIeHOBATbIM LBETOM, npsaMbiM IOracafueM H OBynpenoMiieH HeM
nopaaka 0,03, Hepeaxo mpucyTcrByer B MEXICDHOBHIX HOMOCTAX W BBINOIHEET
MeJIKiHe NYCTOThl B IOPOAE.

Munepanb! rpynnbl LHEOJMTOB, PasBUThHIe IO INAMHOKIA3Y H BLINOJHSMIOLHE [yC—
TOTHI, NpeACTAaBlieHk! HATPOIHTOM M ToMcoHMTOM. OHEH OGpasyoT paNHATBEHO~JIYYHC=
Thle arperarsl Crofib4arkix H NIHHHONPH3MAaTHYeCcKHx Kpucraanos. llser cnabo-po-
30BbIH; OBYIpeiOMIIeHHe HH3KOEe.

MuHepanb! Cpyniel X{IOPUTA BCTPEYATCH B BHAE MEIKUX YEUIyeK SeIeHOro LBe=
Ta HWIH pagHalbHO-IYYHCTHIX arperarop., KapbGosar, npeacrabBneHHBIR KAIbUHTOM,
obpaayer arperaTtb! MelKUX 3epPeH C BEICOKHMM AByIpejomiieHnem, OcobeHHO HHTeH—
CHUBHO XJIOPUT H Kapﬁonar 3aMellalT NIaruokKias3 B Kpaepbix HaCcTdx CHIIJIOB TEUEeHHTOB,
a TAKXKEe BMECTe C NPeHHMTOM,aHallbUMMOM H LHeOJIHTOM BBLIMOJIHAIOT NyCTOTHI B nopoae.

HBTPOI‘COXE’ MMA TeIIeHHTOB

Hanboriee panude XUMUHYECKHe aHanuabl cyOulefouHblx rabépougos Gacceitna p,He—
pex Deceurwfickuit npubefens B paborax $.10, llepuncona-Jleccuura ( 1908) u
[.C.Bensuxuua (1915). Opnako Tam aHaNMaHPOBABWIHECS NOPOAL HA3BAHE! [Ha=
6azamMu H gHabaacBbIMU noppupuTamu, B paneHeiluwiemM Bonpock! xuMuaMa GLNTH
garpouyTthl B Mouorpadun A.lIL JleGepesa (1950) u craresx A.M, Bopeyka u

A A, llperkoBa (1973, 1975).

ApanuTudecKkHe paHHble M YMCIIOBHIe xapakrepHcTukd no A.H.3aeapHuxkomy nph-
BefeHsl B rabn.27. [lo conepXaHHIO OCHOBHEIX NOPOAOOOPASYIOMHX OKHCIIOB Telle—
auThl p. Yepex Beaenruiickuii oYedb cxoXu CO CpelHHM COCTABOM &HAJOT'HYHBLIX
nopop CCCP no C,I1, Conoebery (1970) u cpeguéM MHDOBEIM TEWEHHTOM HO [la-
nu, Heckonbko MedbliMe, NO CPABHEHHIO CO CPEdHHMH, COAEpXKAHHS K20 B
TeuweHHTOROR palike H MUTAEMOM €10 cHile Ha rope Mykonkas OOBACHAIOTCH MO~
HbIM orcyrcTeEeM, B otix nopogax K _Na nonesoro wnara. 3mauurennHoe KonmyecT—
BO CO B pajike CBI3aHO C ee CHNLHOM kapGoHarusanmHel B KpaeBwnlXx Yacrix,
Bepxuemuouen-nnuoueuaame reweraTs Tpyaun (oM. Tabn 27) taxxe obuapyxu—
Balor Gonbuioe CXoACTBO C TeweHHTamu p. Hepex Besedrmiickuit, HecMmorpa Ha To,
YTo HX KONH4YeCTBEHHO-MHHEpPANBHE COCTaB HEeCKONBKO pasjiiyaercd.

Ha dur, 28 npusepena puarpamma A.H, 3asapunxoro anft cyGienoudbix ra66po-
uaoB. BONBUMHCTEO MOpOA OTHOCHTCH K HOPMAJIBHOMY pafy C NPUG/H3UTENIEHO paB-
HbIM OTHOWeHHeM TeMHOH H cBeTnof uyacrefi, CXOAHBIR HAK/IOH BEeKTOpoB B NpAaBO#
M /1eBOH HacTaX AHarpaMmbl M HX NPHMEpPHO OQMHAKOBAA [JIAHA CBHAETelbCTBYIOT
3HAQYHTENLHON G6/H30CTH XHMH3Ma Nopod. :
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Tab6anuua 27. XuMmuyeckuil cocTaB TeuweHHTOB GacceiiHoB pek Herem — Yepek

Ne oBpacma | Mecro Bagtma obpasna Si0, Ti02 A1203

150/69 Cwui, 6:m3 paspamuH c, llpku 52,20 1,65 17,28

130788 Beprukannsas nalika 6nus paspa- 39,36 1,15' 19,74
mmH c, llugn

B-1 Paiton Beazenrwuiickoro Bogopasaens- 46,13 2,35 17,82
HOro xpebra
125/68 Cunn, B nepom Gopry p.Herem 51,16 2,97 15,08

Beaenruiickmii, 8B 500 M K 3anapy
oT c. Bbeasexrn

=1 Paiion c.[dymana, Gacceim p.Yepem 47,50 2,00 18,34
B=2 Naixa B Gaccedne p.Kyumecy 51,68 1,56 17,50
Jin [ajixa B 6acceiine p.[ymana 53,93 He o6H. 19,90
29 /72 Cunn, BepuMHa I'OpPEl YYTAallH, 47,94 2,60 16,20
1 ‘LeHTpallbHasd YacTh
2??,72 Tam xe, xpaeBasd 4acTb - 46,34 2,17 16,70
336/60 Paiion c, Bynyury, 6Gaccein p.HYerem 46,70 2,51 16,85
33a/60 Tam xe 46,10 2,33 16,70
Cpennuit cocrap 48,09 1,94 17,46
Cpenuuii cOCTaB CyGIIeIoOYHBIX 54,09 1,12 17,87
ra6bpounos Kyb6ano-MankmHcKoro
ponopasgena .
3anannaa ['pysus, c. Baxnonxa, 45,84 1,66 17,87

Kyraucckuii paiioH
I'pyausa, okpectHOCTH Cc.Maxanosuun 43,44 2,89 19,26

Tpyauda, oxpectHocTH . Kypcetn 49,73 0,86 17,68
Cpensuit TeweHuT no [amnu 45,52 2,07 16,08
Cpenumii rewennt CCCP no 46,03 1,76 17,12

C.I1, Conoseeny (1970)

Bce uMelompecs XHMHYECKHE aHaIMabl Cybmenao4HbIX rabbpoHaoB HepeCYHTaHBI
no HOpMaTHBHO-MoOJeKyndpHoMy metopy [I, Harrpm no pgsym Bapuauram: NMHPOKCe—
HOBOMY H onuBEHOBoMY (Tabn.28). BEce TeweHuTH mpefCTaBisior COGOH HENOCH
IeHHble KPEeMHEKHCJIOTOH MOopoakl: (MrypaTHBHBIE TOYMKH AHAJMS0B PACHOJIOKEeHB!
HEXKe JMHHH MHPOKCeH — MNaruokias B Tpeyronbiuke M — L — Q (¢ur.29). Hop=
MATHBHEIi KBapu OPHCYTCTBYeT TOjabKO B ogHoM amajuae (0,48%). Conepxanre
HOPMATHBHOI'O OJIHBHHA Bapbupyer B npepenax 10,90-19,40%, a ero cocras -
or Ne 44 no 39 dasymrorol cocrapamomeli, B peanbubix ofpasnax ofMBHH, OOH&-
KO, He OOHApYXeH, HO BeCbMA& BEpPOSTHO, 4TO HHOrAA IO HEeMY paaBHTHI ICEeBAOMOp-
o3kl XJIOPHTA, HA YTO B HEKOTOPLIX ClIydadx ONpefe/ieHHO yKaablBaeT HX Xapaxkrep-
Hag Qopma, B KojHyecTBEHHOM OTHOWEHHH CYLIECTBEHHO Npeobnagaer HOpMAaTHB-
uufi ans6ur (16,10-41,40%), uro cegsaso, C omHOM CTOPOHBI, C BECBMA OCHOB-
HBIM XapakTepoM IJIArHoK/asa, a ¢ Apyro# — ¢ ero 3HaYHTelLHON B OTAENBHBEIX
cinyuaax ansburnsameit, Cocras HOPMATHBHOrO INIAIMOKNA32 OTBEYAeT AHAE3WHY -
nabpanopy. Konuuecrso HopMmaruBHOro oproknasza 2,00-19,70%. Bo Bcex mopo—
0ax ConepXUTCs HopMmaruBHbil Hepemmu (10,10-20,16%), yro B MOOANBHOM COC-
TaBe HAXOAHT OTpaXeHHe B IPHCYTCTBHH aHanbnEMma, CoaepxaHHe MHPOKCEHOBLIX
monekyn 8,14=17,46% pna sHcratura B 3,46-10,00% ana runepcreHa, 4To B
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Beserruwickuit

Fe203 FeO MnO MgO CaO Na20 K50
1,35 6,79 0,20 5,82 3,38 6,41 0;35
1,00 85,77 0,24 3,62 13,04 3,58 0,21
|
9,33 1,74 0,61 6,06 4,74 4,68 1;56
1,83 6,52 0,15 4,23 7,00 5,60 1,12
9,62 0,20 2,85 6,10 5,35 3,19
3,56 5,03 0,16 4,06 7,24 3,90 1,70
0,92 4,59 He o6H. 3,79 5,69 6,33 2,01
3,07 4,96 0,14 6,52 5,40 5,27 2,13
4,68 4,18 017 6,85 6,03 4,37 1,56
3,88 4,29 0,15 6,92 5,29 4,62 1,94
3,25 5,23 0,18 T2, 4,16 4,76 1,95
3,28 4,91 0,20 5,32 6,19 4,99 1,61
3,25 3,66 012 3,41 7,00 3,83 1,06
6,62 5,16 0,18 4,40 7,81 4,78 1,36
6,54 5;27 0,02 4,33 T3 3,14 1,38
3,09 5,59 0,21 2,33 5,70 6,01 2,75
4,18 6,37 .27 4,85 8,34 4,63 2,09
4,42 5,89 0,23 4,91 8,63 4,06 1,97
2 W0 & & 4 2 S £ /0727475
L | 1 T L T L} T 1 T T mri T T T | (BEE § T T 1 1 1 1
) An - 74 Vi
L 76
e [ 7 sz 150/69
- ﬁ..
dur. 28. [duarpamma //Z.f/ﬂ [ 20 l\
A.H. 3apapuukoro pns / - G ieid
- 22
H3BepXEeHHBIX Nopoa (pop— W/ﬂ E 130/68 51
Manuyu cy6umenoyHbx rab- -2#
6pouaoB — TEWeHHUTOB
1 - rewenuTh Gac- —26' 7
ceitna p. Yepek Beaen- ¥4
rufickuii; < - cpedoHHii Te- -ZJ eJ
wenur CCCP no C.Il. Co- L
nosweny (1970); 3 - 7
cpennuit TeweHuT no [lam -
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Ta6nuna 27 (mpogomxenue)

Ne oﬁpaaual Mecro BasiTea ofpaana Hy0~ H2O+ co, | so,
150/69 Cunn, Gma paspamm c.llluxn - 3,46 "0,42 ~0,10°
130/68 BepruxamsHaa padika 6/mas passamm 0,23 4,21 7:16 0,03
c. llluxu
B=1 Palion Besenrufickoro popgopasmeme= 1,21 4,81 He o6H. He o6H.
Horo xpebGra
125/68 Cwumui, B nesom Gopry p. Hepek 0,25 3,41 0,76
Besenrmiickmii, B 500 M K samagy
ot c.Besenrn’
-1 Pation c.[kymana, Gaccein p,Uerem 0,42 4,58 He obH, ’
B-2 Daiika B 6acceime p. Kyamecy 1,85 2,73 L "
i [atixa B Gacceiine p.dymana - 0,97 2,42 "
@/72 Cunn, BepuMHa IOpHl YuTamy, 0,95 3,87 He oor, 0,05
: ] meHTpalkpHasd YacTh
29 Tam e, Kpaesad HacThb 1,33 4,39 0,71 0,05
*g/ T2
336/60 Patiou c.Bymyury, 6accefn p,Herem 1,37 504 0,50 He ofn.
33a/60 Tam xe ' 1,30 5,62 -« 027

CpenHuift cocras

He o061, He o6, He ofH. &

Cpennuit cocTap Cy6IIETIOYHEIX s o b &
ra66poupoe KyGaHo=MankuHckoro

BoOnopazfena

3anaguas I'pysma, c. Bamonxa, 1,01 » 3,04 0,53
Kyraucckuit paiioH

Cpyaus, okpectHocTy . Maxanosuu 8,09 He ofu. He ofu.
I'py=sua, oxpecrtHoctu c. Kypcebn 5,64 i il
Cpenuu#t TeweHAT no [amu 4,92

Cpenuu#t tewenur CCCP mo 4,34 o %

C.I1. ConoBreny (1970)

ofuieM TaKXe XOpOoIO COBNANAET C pPeajlbHbBIM KOJIHYeCTBEHHO=MHHepanbHEIM COCTa=
BoM. KonmuectBo pynubix muHepamoB: 1,00-4,88% maruerura u 1,20-2,10%
pyrana. B epHHEYHL'X Coyyasx B NOPOAe NPHCYTCTBYIOT HODMATHBHBIR T'eMeTHT
(6,73%) u xopouepur (2,38%). Copmepxamme amarura 0,40-1,60%.

dur. 29, [uarpamma Hurrnu gns ropesix
nopoaA $opMauxH cybmenodHex ratépounos—
TeuweHuToB Mexaypedns YHerem — Hepex
Bankapckuii B BeyaceiHckoit 3one

1 - TewenuTs Mexaypeubs Yerem - He-
pex Bankapckwuit; £ — cpedHu#f TEWeHWT IO
Oenu; 3 - cpenunit trewenur CCCP mno
C.Il. Conoeresy (1970)



P20 Cymma a c b s

5
0,25 ' 09,66 15,00 4,30 18,40 62,30
- 99,34 9,88 11,12 23,44 55,56
He o6H. 101,05 13,60 6,00 22,00 58,40
-
’ 100,08 14,21 3,20 20,66 61,93
E 100,15 17,50 4,30 18,80 59,40
v - 100,97 11,70 6,50 . 18,50 63,80
» 100,55 17,38 5,09 14,13 63,40
0,48 99,58 15,20 3,70 22,20 58,90
0,39 99,92 12,70 5,68 23,20 58,50
He o6n. 100,06 13,70 5,17 22,20 58,80
99,65 14,10 4,87 23,10 58,00
L He o6H.
- 100,27
” . 99,64
0,40 99,99 :
0,68 100,00 13,90 4,40 25,40 56,30
0,64

100,00 12,45 6,00 24,15 57,40

B cnekrpaneho#t naGoparopus UTEM AH CCCP npH6HXeHHO=KOIHYeCTBe HHbIM
MeTOAOM IIpOaHaH3HPOBAHEI TEWeHHTH Mexaypeubs Yepex Bankapckuit = Yerem
(18 ofpasuos, anamutux A,®P.Mapreinoba). MMcTorpaMmel pacnpefeneHAs MHEKPO~
aIeMEHTOB npuBefeHsl Ha ¢ur, 30. €pegure copepKaHUs MHKPOS/IEMEHTOB B Telle—
Hurax crnepyiouwue (B Bec.%): .

GBI g a1 Wy e a0 I B
P 11.3-10"'2 Mo 1.(:'5-10-4 Zr 22‘0.10'3 Y 2,2°10_3
Pb 9,8-10 vV 13,1-1072 & Ya 706" PR
Zn 8,4-10'3 Cu 5,4-10‘3 St ! 2,7,.10'2 B 6,8'10-4
Sh 2,.4-10'4 Ti 6,5-10'1 Ba 4,5-10"2 Mn 10,0-10"2
Nb 1,2:10™> o 3,1.1073

K coxanenmo, B reomormueckoit JIMTepaType BONPOCH DPACTIPefefieHHs M Komude—
CTBEHHOH OUEHKH KOHUSHTPALMY MMKPOS/IEMEHTOB B I'OPHBIX NOPOAA&X MeNoYHO-Ga-—
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Tatnuua 27 (oxoxuasue)

Ne ofpasua Mecro BasiTus ofpaana 1 =i Hi
150/69 Cunun, Gm> paspams c.lliuxn 43,56 54,54
130/68 Beprukam-Had naiika bIH3 pASBaNEH 33,80 31,50 34,69
c. Minxn
B-1 Paiton Besernruiickoro Bogopasneih— 49,10 50,20 0,70
Hor'o xpefra
125/68 Cunn, B neBoM Gopry p. Hepek 38,28 35,08 26,65
Besenruiicknit, 8 500 M x sanagy
oT c. Beaenrn
-1 Paiton c.[lymana, Gaccein p.Yerewm 53,10 27,50 19,40
B=2 [alika B Gaccedme p. Kymmecy 46,00 39,00 15,00
nn [akixa B 6acceine p.[dymana 38,00 47,00 15,00
2_9, 79 Cunn, mepuimHa rophl YuTawd, 34,71 51,27 14,01
1 HeHTpanLHAd 4acTb
gs_a/ 72 Tam xe, xkpaeBas 4acTk 37,20 53,70 9,30
3
336/60 Paiion c. Byayury, 6accein p. Herem 36,20 56,20 7,90
33a/60 Tam xe 36,60 61,30 2,20

Cpenuuit cocras

Cpennuit cocrap cybLeNOYHEX

ra6bpounos Kybano-Mankuackoro

Bofopasnena

3anannaa I'pysust, c.BaHonxa,

KyTraucckuit paiion

I'pysus, okpecTHocTH c. MaXanodHu

Tpysus, oxpectrHocTs c. Kypcetu

Cpepnuii TewennT no [lamm 40,90 34,20 24,90
Cpenunii Tewennr CCCP mo 42,23 35,50 21,28
C.I1, Conoerery (1970)

3aILTOHOHOTO pAna NpakTH4eCKH He OCBelleHbl, N02TOMY CpaBHEHHe HeBoa—
MOXHO.,

B Tabn. 29 npueeneHb! cpepHHe apupMeTHYECKMe 3HAYEHMS KOHLEHTPAUMH OT-
NebHBIX MHUKpPO2JIEMEHTOB B IOPHBIX Itoponax dopmamuii 6a3anbTOBBLIX NOPGHPHTOB,
TpaxuTop u cybmenoysHbix rabGpoHnob.

HanoxeHuwilt dakTuyecKuit MaTepHall IO IETPOJIONMM ME3030HCKHX MarmaTHdec-—
xux obpasopanmii Mexnypeund Yepex Bankapcku#i - Yerem mnosponaer cpaenarth
HEeCKO/TbKO OCHOBHEIX BBIBOAOB.

B sBomomud MezozoHCKOro MarMaTHaMa perdoHa YCTaHOBJ/IEHBI TPH PasHOBpe-
MEHHBIX aTana, KaxIoMy M3 KOTOPBIX COOTBETCTBYET KOHKpeTHas (GopMaums HSBep—
JeHHBIX Topon: 6as3alkTOBEX HOPGHPHUTOB, TPAXHTOB M CyO6lIeNodYHbIX rab6poHnoB,

Hanfom-weft MHTEHCHBHOCTH MarMaTHiecKas NedTe/m-HOCTE NOCTHI{Ia B CphefHe-
BEPXHEIOPCKOe BpeMsd, 4TO MoaTBepXnaercd Hambolee WHPOKHM IUVIOMAOHLM pac-—
mpocTpaHeHHeM TOpHBIX Topoa (opMalmM TpaxuToB., K KOHIY Me30308 NPQHCXOOUT
NnIoCTelleHHOe 3aTyxaHHe MarmMaTtTHaMa, Takaa xe 3aKOHOMEePHOCTh Hat‘)'monae'rcn
Ha Gonee zanmafgHOM ywacTke BedachHCKON 30HB, B Mexpaypeube Kybane — Manka
(Konpakos, 1974).
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n . é a a/c Q JInTepaTypHBI HCTOYHUK

96,71 2,36 6,44 1,89 3,50 -9,70 ' Bopcyk, liBerxos, 1973
96,64 2,16 4,24 - 0,89 -19,76 Tam xe

82,00 3,70 38,50 = He o6H. He o6n., Bemsmxma, 1915

88,23 4,16 43 = 4,44 -7,76 Bopcyk, liserkos, 1973

72,00 3,00 He o6n. He o6H. He ofu. A.Il Jlebenesa, 1950

78,00 2,30 17,80 = 4 - Bemngms, 1915 -
82,92 - 6,00 - 3,41 13,05 IJleBnucon~Jleccunr, 1905
79,44 3,97 12,10 = 4,10 -16,30 Marepmamu A A, llseTkoRa
80,90 3,38 18,30 - 2,24 -14,16 To xe

78,40 3,80 15,70 - 2,65 -14,84 Adanacrep u np., 1968
78,90 3,64 12,90 = 2,89 =17,14 Tam xe

Konnakxos, 2974

Bemauxkun, 1912
TaMm xe

Bemaukun, [letpos, 1945
T7,30
76,03 270 16,88 - 2,07 =16,10

B mexnypeuse Hepek Bankapckmii - Yerem B IllecYaHo-IIMHHCTHX ocankax op—
CKOI'0 BO3pacTa NPACYTCTBYIOT 6asansTOMOHEBE SddyaHBH, WENOYHbIEe M MeI0THO—
fazamLTOMAHEIE HHTPY3HH, BHeNpHBUIMECH NPEeHMYIECTBEHHO N0 CHCTeMe cybumpoTr-
HBEIX paspeiBOB, OTO HAaApany C JHTONONO~CTPATHIMPAPHYECKHMM [AHHBIMH CBH-—
neTeNeCTBYeT O CcyOmnaThOpMEHHBIX YCJIOBHAX Ppa3BHTHS naHHoOH o6flacTH B Me—
30308,

Hanusauus nap 6a3anbTOBLX NOPGHPATOR NMPOMCXONMIM CHHXPOHHO ¢ Oo6pasoBaHHeM
crwmaT-nHatazosol popMaumy 3o0HE! IOKHOrO CKIOHA M, BEPOATHO, HMEKT eNWH b
HCTOYHMK BelleCTBA.

PE3YJILTATHI ONPEJIEJIEHUA ABCOJIOTHOTO BO3PACTA
ME3030MCKUX MATMATHYECKHX TOPOJ

B na6oparopum abcomoTrRoro soapacra UTEM AH CCCP K=-Ar MeTonmoM onpene-—
JIeH BOSPACT Me3030HACKHX MarmMaTiieckux nopoa Mexnypeuhs Yepex Bamkxapckuil —

Yerem (Tafn.30). AnannsupoBain BanoBklie TPoGH MONEBOUTIAT-TIHPOKCEHOBBIX H Kam
MHIIATOBLIX PAGHOBHAHOCTEH TPAXHTOB M CYOMeNnOoYHEIX raG6pOHNOB = TEIIEHHTOB,
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e Ta6nuua 28. [lepecyer XHMHYECKHX AHAIM30B T'OPHBIX nopon ¢opManmK CyGme/nouHbix ra66pPOHNOR IO HOPMATHYHO~MOISKYJis PHO—
@ My Merony [1. Hurraum ‘
Ne o6pasua [TupokceHoOBBIH Bapnam- .OnuBHHOBLI BapuanT
150769 41,40 4p 2,38 Cord 57,16 4p 2,38 Cord
15,664n 15,46 En 15,66 4n 11,60 Fol 19,40% Oly Ne 39
2,000r 10,00 Hy 2,00 Or 7,50 Fa
10,10Ne 1,40 Mt 0,70 Ne 1,40 Mt
0,404p 1,20 Ru 0,40 Ap 1,20 Ru
Pl Ne 27 PINe 22
B-1 24,50 41 6,73 Rm 35,20 4b 6,78 Hm
24,16 4n 17,46 En 23,16 4An 0,26 Wo
9,660r 3,46 Hy 9,66 Or 13,10 Fo 15,70% Oly Ne 17
11,97 Ne 0,28 Wo 6,49 Ne 2,60 Fa
1,80 Ru 1,80 Ry
P! Ne 50 Pl Ne 41
130/68 12,70 Ap 12,40 Wo
42,00 4n 8,40 Fo 15,60% 0Oly Ne 40
1,33 Or 7,20 Fu
13,97 Ne 1,10 Mt
0,90 Ru
PINe 77
1 16,34 Ab 5,86 Wo 25,45 4b 5,86 Wo
17,50 An 8,13 En 17,50 4An 6,10 Fo 10,90%00v Ne 44
19,70 Or 6,40 Hy 19,70 O 4,80 Fa
20,16 Ne 4,40 Mt 14,69 Ne 4,40 Mt
1,50 Ru 1,50 Ru
Pl Ne 51 Pl Ne 41
125768 35,40 4p 9,06 Wo 49,50 Ab 9,06 Wo
13,16 An 12,13 Ne 13,16 4n 9,10 Fo 16,00% 0ly Ne 43
6,83 Or 9,20 Hy 6,83 Or 6,90 Fa
10,12 Ne 1,90 Mt 1,45 Ne 1,90 Mt
2,10 Ru 2,10 Ru
Pl Ne 27 PINe 21
B-2 36,33 4b 4,40 Wo
= 26,16 An 11,60 En
10,35 Or 5,60 Hy
3,00 Mt
1,20 Ry
0,48 Q
Pl Ne 42
nn 33,30 4b 3,33 Wo 43,70 4b 3,35 Wo
20,00 A4n 10,40 En 20,00 A4n 7,80 Fo 12,60% 01y Ne 38 -
11,66 Or 6,40 Hy 11,66 0y 4,80 Fa
13,91 Ne 1,00 Mt 7,71 Ne 1,00 Mt
Pl Ne 37 PIN 51
6
33°/60 21,05 4b 1,46 Wo 36,20 4b 1,46 Wo
20,66 4n 13,27 Ne 20,66 4n 4,12 Ne
12,00 Or 19,86 En 12,00 Or 4,20 Mt
1,30 Cc 4,40 Hy 1,30 Ce 14,90 Fo 18,90% OpNe 18
4,20 Mt 3,30 Fa
1,80 Ru 1.80 Ry
P! Ne 49 Pl N 36
33°760 15.85 4p 22,80 En 34,104b 17,10 Fo 21,80% Oy M 22
19,70 4n 6,27 Hy 12,00 gy 4,70 Fa
12,00 or 3,60 Mt 19,70 4p 3,60 Mt
0,80 C¢ 17,29 Ne 0,80 Cc 6,37 Ne
1,70 Ru 1,70 Ru
$ Pl Ne 55 PINe 37



05}

Ta6nuna 28 (oxonuanue)

Ne ofpaana [upokceHoBB BapHaHT O/IMBHHOBEIN BapHauT
29,4, 22,80 Ab 2,80 Wo 38,05 4p 2,80Wo
1 14,30 4n 15,72 Ne 14,83 An 8,57Ne
12,66 Or 18,53 En 12,66 Or 13,90Fo, 18,30% Olv No 24
1,60 Ap 5,86 Hy 1,60 4p 4,40Fa
3,20 Mt 3,30 Mt
1,90 Ru 1,90 Ry
Pl Ne 39 Pl N 28
29,45 25,55 Ab 0,55 Cord 40,66 Ab 0,55 Cord
3 22,16 4n 19,60 En 22,16 An 14,70 Fo 17,40% Olyv Ne 15
9,30 Or 3,60 Hy 22,30 Or 2,70Fa
1,90 Cc 5,10 Mt 1,90 Cc 5,10 Mt
1,20 4p 9,07 Ne 1,20 4p 1,60 Ru
1,60 Ru
Pl Ne 46 Pl N 35
Cpenuuft TEWeHHT 16,10 4p 8,45 Wo 28,82 4p 8,45Wo
CCCP (Comnosres, 22,16 4An 14,00 En 22,16 Ap 10,50 Fo 15,38% Oly Ne 32
1970) 12,22 or 6,51 Hy 12,22 Or 4,88 Fa
13,09 Ne 4,88 Mt 5,50 Ne 1,28 Ry
1,31 4p 1,28 Ru 1,31 Ap
Pl Ne 58 Pl N 43




Ta6nrua 29, Cpenume conepXaHAY MEKPOSIIEMEHTOB B TOPHBIX TOpOLax
dopmammt 6a3aETOBRX MOPPHPHTOB, TPAXHTOB H CyGmenoIHEIX rabGSpoHfcs

Mopona | a¢ 2073 |sc.2074| p.12072 |pp.107? | Zn.1072 | sn.207*
1% - 1.8 12,8 8,9 8,5 2,8
2 - 0,1 5,0 11,6 8,2 10,4
3 - - 3,2 9,2 5,7 11,0
4 " 11,3 9,8 8,4 2,4
5 0,2 24,0 14,0 8,0 13,0 1,5
6 0,4 3,0 - 12,0 13,0 =
Ta6nuna 29 (nponomkenue)

Topona |Nb:10™2 | Ga. 10™2 | Mo. 10-3 L Cu-lo_a AS'lo-.aTi' 10~1
1 1.8 2,1 2,0 12,6 3,1 - 4,5
2 27 4,2 2,0 1,6 2,5 " 4,2
3 7,9 1,4 1,9 0,5 1,4 = 1,2
4 1,2 2,4 1,6 13,1 5,4 - 6,5
5 2,0 1,8 1,4 20,0 10,0 10,0 9,0
6 - - 0,6 3,0 5,0 b o

Ta6nuuma 29 (mponomkeHwe)

Mopona | co,10™2 [ Ni.20™2 [ r.10™2 |cr . 2073 s¢ 1072 | Ba.1072
1 2,9 5,0 26,4 10,8 3,8 3,8
2 0,7 1,2 60,0 0,5 1,4 5,6
3 0,2 0,4 40,0 0,3 0,9 4,9
4 8.1 5,9 32,0 14,7 2.7 4,5
5 4,6 16,0 10,0 10,0 20,0 4,4
6 0,1 0,4 & 0,2 o x
Ta6nuua 29 (oxonsanue)

Hopona |La-10~3] ¥.10™3 | yb.10~* | B.10™%|ce1072|T1.10~%|Mn. 1072
1 1,8 2.0 1,8 10,3 = . 18,4
2 3,4 6,2 6,1 10,3 i - 6,2
3 2,3 8,4 8,8 8,5 - - 2:1
4 2,4 9.9 1,5 6,8 - % 10,0
5 3,0 2. 2,0 2,0 5,0 0,2 20,0
6 - 2,0 i 9,0 - - -

1 - 6asanbTOBBIE NOPPUPHTHL; 2 — ONEBOWNAT-NHPOKCEHOBLIE TPAXUTEL 3 -
KanuunaToBEle TPaxuTe; 4 -~ cybmenoussie rat6pouas; 5 - cpedxee coaepiKaH#e
B OCHOBHBIX Marmarwieckux nopopax mo A, Bumorpamosy (1962);
Hee conmepXaHWe B IEIOYHBLIX MarmaTHyeckux nopopax no Typexbany # Bepmomomo
(Turekian, Wedepohl, 1961).

6 - cpen-—
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®ur, 30. TucrorpaMMbl pacnpee/leHns MHKPO3JIEMEeHTOB B IOPHBIX nmopogax ¢opmaumnu cyGmenouHsix ra66pouaos — TeﬁleHl«ITOB
mexaypeunsa Yerem - YHepex Bankapckumit



" Ta6nuua 30, Peaymrars onpenefnenus abCOMOTHONO BO3PACTA I'OPHBIX NOpon $OpPMAauUui TPAXHTOB H cybumesnounblx rab6pounos

‘mexaypeunrs Yepex Bankapckuit —

Yerem (mo pamobbiM mpoGam)

40

40 : Boapact, | JlurepaTypHbli
Ng o6pasua Topona MecTo pafTHa ofpasna K, % Ar (pan.), OAr S|\t ner HCTOYHHAK
ur/T Ar (ofm.)
135/68 Tllonepoumar~  P,Yepex Besenrmiickut, neBbli 3,58+0,04 39,240,8 68; 55 155+8 Adanacees, Aboyi-
mapoxceHoebie ' Gopr, B 4,5 KM BHH3 IO TeYeHMO 7laeB H Op., 1968
TPaxHThbl or c, Besenrnu )
Tam xe, B 5,5 KM BHH3 IIO Te- 3,4540,04 36,9+0,8 25; 57 152+8 Tam xe
yeHmwo oT c, Beaenrn
142/68 Kammunaroesbie P,Yepex Besenruitckuii, npapbii 9,48+0,09 97,2+2,0 61; 79 14616 %
TPaxMTHl gopt, B 4,5 KM BHEH3 IO TEYEHHIO
or c, Besenru
137/68 Tam xe 3,4940,04 35,140,8 18; 39 14346 Lt
141/68 G 7,8350,06 77,8%1,6 59; 60 14246 #
31 /72 TpeBonopasneneHas 4acTb p.Hepek 6,5840,05 80,0+1,6 72; 66 171+8 Marepnais
6 . Besenruiickult ¢ p. Herem ALA, lIBeTkoBa
125/68 Cy6memountle P,Yepex Besenrmiickuil, nepbli 0,8940,03 6,940,6 14; 38 109+12 Adanackes, Abmyn-
rat6ponn bl 6opr, B 500 M x samany oT ' naes, 1968
c, Bezenrn _
29 772 Topa Yuraum, mpueepumHHAas 4acTb 1,78+0,03 13,940,6 31; 39 111+8 Marepuans
1 ALA, lleeTkOBa




Ta6nunma 31, XapakTepHCTHKA I'€ONIO'MYECKOro IOJIOXEHUH, cooepXaHue
(A - mepcHeKTHBHEIE 0N KepaMH4ecKod MpOMBIUIEHHOCTH moponkl, B - Marno

Hunexc
MecTo Ha XapTe
A Ne ofp. oT6opa (cM. qur, Na20/ K20 Fe203+fe0
22)
141/68%* LlenTpam-uas 8 1/29 0,64
9aCTh MHTDY-
3UBHOTO Tena
142/68%** To xe 8 1/35 0,24
140/69%* o 8 1712 0,68
i 2 0,35
2%1.72 i 1
%/72 a 1 1/57 0,22
21,45 ®; 2 1/63 0,22
6
Bl 3 1/60 0,19
i i
S 55 0,28
2oprn - 1
8
81 o : 5 1757 0,22
9
81 - 6 1/56 0,35
'm-/72
31 ¥ T 1/58 0,16
E,72
141/68** Kpaepas 3acTb 8 1/5 0,25
HHTPY3HMBHOT'O
Tena
%/72 To xe 1 1/46 0,28

* O6pasen u3 komrexmn I'.[l. Apaackesa,
** Ofpasnn ¥a Komuwtekmar A,M, Bopcyka.

K coxanemwo, mansie coOepxaHpd Kaimd B 6asalbTOBBIX NOPOMPHTAX IPENdTCTBYIOT
ollpenenenmo MX abcomoTHOro BoapacTra., Hamym YacTHyHO MCIO/BE30BAHLI OaHHEIE
A.M, Bopcyka (Adanackee u gp., 1968; Adanacres, Bopcykx ¥ np., 1971), Pe-
ayneTaThl K-Ar OATHPOBaHHA INOJIEBOLNIAT-IHPOKCEHOBLIX ¥ KAIMIIIATOBBIX TpaXH—
TOB XOPOIIO COIVIACYIOTCS C I'eofloMMYeCKMMH HaGmoneHWAMH M 0AKT OCHOBaHHe
CYHTAaTh, 4TO H Te, H [APYT'He IO BO3PACTY OTHOCATCH K BepxHell ope, NpH4YeM Mep-
BHE TpencTaBIgioT cobolf Gofee mosnHue, NMO—-BHAMMOMY, KOHEYHBIe HPOAYKTHI AHP-
depeHIMaIMH €MHOI'O MarmMarHdeckKoro pacmiaea. 3Hadesne 171 MiH. neT, moily-
YenHOe A8 KaJIHUMATOBOTO TPaXHTa H3 MHKPONAKKOIMTA B NpHBOAOpasnelsHo#
gacti p,Yepek Beasemref#ickui ¢ p.Yerem, no-sunuMomy, o6nAcHAeTCH yOpeBHEHH-
eM BospacTa IOpOfbl 38 CHET 3aXBaTa H ACCHMMISIMM MHTPYSHEBHBM Te/loM BMe-
WaUMX apruuHETop Gaftoca,
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(Feg0q + Fe0) u xamessit MOOYIL KaMAUMIATOBLIX TpaxuTos p. Yepex Beaenrufckm
NepcneKTHBHEIE )

Hupexc T
Mecro Ha Kapre Na,0/K Feg O3 +FeO
B Ne o6p. or6opa (cM. ¢ur. 2 / 20 2
22)
138 -, Kpaesas T 1/0,7 1,02
27 YacTh MH=-
TPY3HBHO—
r'o Tella
269/59* To e 8 1/0,3 0,69
28/70%* % 8 1/0,7 0,33
24 i 8 1/2 0,12
3 )
24 " 8 1/3 0,16
24 - v 8 1/0,6 0,19
¥ L
31 ¥ 7 1/0.,5 1,50
1—1/72
29/70 2 8 10,7 0,51

[na cumioB TeuwleHHTOBOT'O cocTapa, obHaXeHHbX B GacceiiHe p.Yepex. Besen-
TuicKuii, NMoMy4YeHBl 3HayeHuHs Bo3pacra 109 u 111 MM, neT, 94TO COOTBETCTBYET
IpaHMile PaHHero M MO3OHero Mejla ¥ KOppellpyeTcd C MMEUHMMHCH B HalleM pac-—
HOpsXKeHUH I'eo/IOTMYecKMMM NaHHBMH. Bimiskue nmo soapacTy M merporpapuiecKoMy
cocraBy cyGumeodHble rab6poMabl WLHPOKO PACIpPOCTPAHEHBl B OpPyrux palfioHax Be-
4YackHCKoM 30HB: B KyGamo—MankuackoM Mexnypedse (AdaHackes ¥ nop., 1968;
Bopcyx, KoHpakoe, 1969; Koupakop, 1974), B mpenenax zanafHoro OKOHYaHMS
aonbl ['napnoro Kaekaackoro xpefra, B Gacceimax pek [Nunmn u [Mumaxo (Adanack-
e, Bopcyk, 1959; Bopcyk, 1963; Bopcyk, Bopykaee, 1965) u B sone lOxuoro

., CkioHa, B Gacceimax pek Jloo, Mapmra, IIcoy, I'ymucra, Kenacypm (Myparos,
1945; Macrywenko, 1956; Herpe6a, 1962),

O BO3MOMKHOCTH l]POMLI]]]JIEli'HO[‘O HCTIOJNBb30BAHHMA TPAXHTOB
BACCEMHA P. YEPEK BE3EHTMACKHHA

Kak ormeuanocek panee (Bopcyk, lleerkor, 1973, 1975; lleerkos, 1975 1 N,
KaJlAumaToBble TpaxuTel Gacceidna p,Yepek Beaenrmiickmit nmpegcTaBnsioT  coboi
aHXMMOHOMMHEepailkHoe o6pasoBaHWe, COCTOSMEe H3 NEeMUTH3HPOBAHHOT'O KAMEeBOIO
moneporo umara, PeaymbTarhl XMMHIECKMX AHAIM30B OGPA3LOB M3 pPa3iMYHBIX 06—
HaxeHmlt (cM.Ta6n, 20) nokaswmaloT, YTo GoMbulas YACTL KAMMUNIATOBEX TPaXi—
TOB N0 HUSKOMY CONEpXAHHIO Xelleda W OYeHbL GIATONPHATHOMY COOTHOUIGHHIO Ka—
mua u Harpus (Ta6n.31) MoryT GHITE MCHOIL30BaHH Kak “daphopoBbit KameHb” —
xopowu# SaMeHHTe/lb HeKOTOPHX CHIPLeBBIX MaTepHaloB (0Co6eHHO MO/IeBOro lma—
Ta) B dophopoBIX Maccax. ,

L5t HEKOTOpPHIX H3YyYEeHHLIX O6pa3LOB AHAIH3EI IIOKASLIBAIOT OOCTATOYHO Majoe
conepxanue xeje3a, OOHAKO COOTHOLIEHME Kajlud ¥ HATPHH 3[0eCh COBEpPUEHHO MHOoe
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(cMm. Ta6n, 31). 3o cymecTBeHHO HATpHeBHIe Noponbl. OHM SBHO MeHee NepClek—
THBHEI, HO MOXHO HanesiTkCHd, YTO IPH NONYTHOM IONyYEeHHMHM TaKHX MaTepaloB
OHH MOL'YT IPHMEHSITHCH B CTEKOJbHOH NPOMBILNIEHHOCTM B COCTABe IUIaBHell W oJi
06Ma3k¥ HeKOTOPBIX BHOOB aleKTponoB. OcramsHble Hawyi o6pasubl COAepXAT 3Ha-
YMTEIbHOE KOJIHYEeCTBO OKHCJIOB Xejle3a M Kak Io/ie3HOoe HCKOoNlaeMoe He NpencTabB—
JIEI0T HHTepeca.

Ona monTBepXneHHs CHEAHHOT'O MPENOJIOXEeHNs O NMpaKTHYECKOoH TIOAHOCTH Tpa—
xuros B.U, Marunoemu (BHUUIK) mnpomen npegpapHTelbHBE UCHBITAHAS OABYX He—
Bombirx obpasuor ua3 Hauwed KOJUIeKIHH, KOTOPEHIe NpeBapPUTENLHO GLUIH OLEHEeHEH!

xax gyqume (o6p. 142/69; l22-8&/71 cM. Tabmr, 20).

Ilpu ormeebx McHblTadumax ofpasna KalMIINATOBOIO TpaxHTa M3 ULeHTpanikHOM
yacTu MHTpyaupa (o6p. 142/69) momyuyeH cnek CBeTIO-CEPOTo LBETA C WEPOXOo—
BaTo#f TOBEpPXHOCTHIO, B mamoMe enMIITHEIe, OYeHb MENKHe "Mywxku”. Tpaxar us
128
28
WepoxoBaTol MOBEPXHOCTHIO M eOHHMYHBIMM "Mymxkamu”,

ITpoBenenuble McclleqoBaHud IIOKA3AIH, YTO KAIMUWIIATOBLIH TPAXKT, OTOGpPaHHLIH
M3 NEeHTPaTLHOH YacTM MHTPY3MBA, MMEeT IEeHHble i1 H30J/STOPHOI'O IPOH3BOLACT—
Ba NOKasaTeliH: HHU3KOe cofepXKaHHe OKpaUMBAaOIMX M IIeJIoYHO3eMellbHBIX OKHCIIOB
IPU OTHOCUTEMHLHO Combiuofl CyMMe menoued ¥ oueHb BLICOKOM XKanuepoM MoOyne.
ITo xmmugeckoMy cocrapy npoba TpaxuTa U3 LHEHTPaTbHOH YacTH HHTPYSHBA OTBe=
qaer 1 copry TOCT 7030-67 Ha monesoll mmaT ® MerMaTHT /51 TOHKOH Kepa—
MHKH,

OnHako mo pesyil.TaraM OrHEBbIX HCILITAHHH, MaTepHaibl He COOTBEeTCTBYIOT
TpeGOBaHMSIM TOI'O e CTaHOapTa, Tak Kak CIeK Tocle ofxura conepxur “Myuwkn”,
Huakoe xayecTBO OrHEBBLIX CIIEKOB TPAXHTA M3 lEHTpAlLHOH YacTH MHTPYy3HBa IPH
HeaHayHuTenLHOM conepxanun F e203, BEpPOAATHO, 0OBACHAETCH TeM, YTO MaTepHAal
Opu1 cobpaH ¢ IMOBEPXHOCTH., |PpaxHT, oToBpaHHLIl M3 KpaeBOH HYacTH HHTDPY3HBAa,
3arpsasHeH acCHMHIHPOBAHHEM BEUIECTBOM BMelAINX aAPCA/UIMTOB M He IpencTabB-
ngeT HMHTepeca O HM30/ETOPHOIO IpousponcTsBa. 3akmouenne B.M. Marunosuua B
obuieM NMoATBEPOW/IO HANMYMEe CPeoH Hawux obpasuoB TPAXHTOB INPAKTHYECKH HH—
TepecHbIX pasHOBHMOHOCTEH,

Cnenyer oTMeTHTE, YyTo B DacceitHe p, Hepek BeseHrmilckuii odYeHb WHPOKO pas—
BHTHI TNpoliecchl, BeOylie K YXYOUWeHMO KadeCTBa TPAXHTOB KakK TOMe3HBIX HCKO—
naeMpix., IJTO CBSI3aHO, C ONHOM CTOPOHBI, C ACCHMUILIMEN pacIViaBoM BeuecTBa
BMemAaIux apru/NMToB, NMPHBOOAMEH K 3arpisHeHMI0 TPaxXHTOB XelesoM, 4 C [py-
Iroff = C HANOXEHHBIMH IPOLEeCCAMH, BEeOyIIMMH K 3aMeIeHMO KaJHeBhLIX MHHepalioB
HaTpHeBbLIMH,

Ona BLIACHEHHS] NEepCIeKTHB MCIONIL30BAHMS H3y4YeHHLIX TPaAXHTOB B KadecTeBe
KepaMy4eckoro ChpbSl HeOOXOOHWME! CIeUHATLHBEIE INOMCKOBO—-Pas3BenouHble paGoThl,
B mocnenHee BpeMd yCTaHOBIEHO, UTO C CONYTCTBYOWMWMH BHEIPEHMIO HHTPY3HBHBIX
Tel KalUNATOBBIX TPAXHTOB IPOSBIESHHIMH KAIMEBOT'O METACOMATO3a M IPOIMIIH—
TH3alMell CBA3aHBI MENHOKOIMEeOaHHas H IoMHMeTa/NHiecKas MUHEepAM3alys, 4910
TMO3BONAEeT pacCMaTPHMBATL OAHHBINH PaiioH KakK NMEepCHeKTHBHBIA M C TOYKM SpeHHsd
PYOHOT'O CHIpbS.

KpaeBo# yacTH Toro xe rtema (obp. ———/ 71) naeT clleKk Ceporo ueeTra, Takke C



Taasa IV

3AKOHOMEPHOCTH PA3BUTHA U 3BOJIIOLUNA
ME3030MCKOT'O MATMATU3MA '
IHEHTPAJIbHON YACTU CEBEPHOI'O KABKA3A

B AJIBIIUMCKUAN 3TAIl TEKTOTEHE3A

Baxmueitwas pone B dopMupoBaHmm coBpeMeHHO# cTpykTypel Bonsworo Kaskaza
NPHHAOMEKHT anbIHHCKOMY TeKTOHO-MarMaTHYeCKOMY WHKIY, KOTOphii oxBaThIBaeT
nepuon € IOpbl 4O AHTPONOTeHa. B 3TO BpeMs NPOHCXOAHT 3HAYHTENLHEIE TEKTO—
HHYEeCKHMe NOBHXeHHA pas/H4YHOT'O 3HaKa, CONpPOBOXIalUWHecs MOWHLBMH [POSBICHHA-
MM MarmMaTudeckKod nedTenuHOCTH.

B ero paumown cranmo (nefiac — norrep) MHTeHCHBHOe MpOTHOAHHE OXBATEH-
BaeT ofracTu, paclojoXeHHble K 10Ty OT coBpeMenHoro [maBHoro Kaekaackoro
xpebra. 3neck pasBuBaeTCH TEOCHHKMMHAMLHBHI MPOrud, mporsruBawmuiics B Grue—
UIMPOTHOM HaNpaBlIeHHH OT cOoBpeMeHHO# akpatropun Hepnoro no. Kacnufickoro mops
H OTHYeTNuBO (MKcHpyiomuics MO xapakTepHOMY CNHIMT-nHabasoBOMYy MarMaTH3MY .
Cnenyer oTMETHTH, YTO IeOCHHKIHHAILHEN NPOrHG, B T'epUMHCKOE BpeMs HAXO-
nupwniica B obnactu [lepeposoro xpebra, B 9TO BpeMs yke NpeKpaumaeT pasBH-
tie. [eocHHKNNHANbHas OGMACTH CMeCTHNACh I0WKHEee, Pa3BHBAfCEH YHACNENOBAHHO,
Ha MecTe cnabo BbIpaMeHHOTO TepUHHCKOTO Nporuba B o6MacTH COBpeMeHHOTO
IOxuoro cxmona Bomouwore Kapkasa, B kKoHue panHell CrTanouy B OCEBBIX HACTHAX
TEeOCHMHKIIHHAMH BOSHHKAKT LeHTpanbHbe MOAHATHA.

B cpenmowo cranmo (ManbM - scnen) npeofnapamoTt nogHATHSA, Ha (oHE KOTo-
pEIX MPOOOMKAIT CYWecCTEOBATh aea nporuba: onuH Ha CeBepHOM CKoHe, Xapag-—
TepHayouAkcs HEPUTHIOCKHMU KapBOHATHBIMH H OGMOMOYHEMH OCANKaMu, [ApyToi
Ha IOwHOM - ¢ QnrweM. I'paHHnamMu 30H ONycKauw#l M Bo3abiMaHH#l gBIA0TCH
KpynHBIE I"IUGHHHI:IG pasnoMsbl, 3anOoXeHHble eule B KalleOHCKOoe H T‘epIIHHCKDE
BpeMd M [MOQHOBNSEMEIe NpH NOCTENYOWHMX TeKToHWYecKux nemkennsx (J/leoHTbes,
Xand, 1946, o; Xauu, 1949; Kupunnosa u ap., 1960; Axrupeii, 1963; Jleo-
HoB, 1966). i/hirencmauaﬂ CKNMaq4arocTh MPUBOAUT K oﬁpaaonaﬂmo Ha MecTe I'e0—
CHHKNHHANBLHEIX NMPOrHGOB B obmacTed mMogHATHE MeT'aH THKINHOPHEB.

B noapmioio crammo (onMToneH — aHTPONOTeH) NPOMCXOAMT fanbHeliiee BO3pac—
TaHHe CKnaf4arwix TOpHBX coopyxenunit Bonbuworo Kapkasa: u d)opmuposauﬂe COBpe-
MeHHOTO penbeda. Hamu paccMoTpeHsr ABe NepBele CTaguy,

BaauMonepeceuenne peruOHANbHBIX TTYyOHHHBX PA31OMOB CYBWHPOTHOTO H Cy6-
MEePHIHOHATTLHOTO [MPOCTHPAHHS OBGYCMOBHIO MO3AHYHOCTL cTpoeHns Bonbuoro Kap-
Kasa, pasgenuiao ero Ha pAn CTpYKTypHO-topManuoHHbX 30H (C cemepa Ha or)

u 6nokop (c sanama Ha BOCTOK). McTopHs pasBUTHS Me3030OHCKOTO MarMaTH3Ma
B Ipefienax Kaxnoll CTpyKTypHO~GOPMAIMOHHOR 30HE! BechMa chnemmbyuna (Ada-
maceeB, 1950, 1958, 1967, 1968; Bopcyk, 1963, 19686, 19681 23 Kon-
pakos, 1974). B ceerTe monmydeHHBIX HOBLIX OAaHHBX, C Hawell TOYKH :a'pex-ilm,
les1ecoo0pasHo NMPOBECTH aHAIHMS MpodBNeHMi Me3030HCKOoTo MarMaruama Ha Ce-
BepHoM Kapkaze Ha (oHe Teonoro-TeKTOHHYECKOH HCTOpHH Kaxao# 30HEL

Cornacuo E.E. Munanoeckomy u B.E, Xamny (1963), MOMHO BHIIEMHTE YeThi-
pe CTpyKTypHO-POpMAaluNOHHLIE 30HL! (C ceBepa Ha 1or).

1. Bewacemckas (umm JlaGmno-MankuHckas) CTPYKTYpHO-DOpMANMOHHAS 30HA —
camas cepepHas Ha Bonbwom Kapkase, oHa npocnexuBaercda oT p. Benoli Ha sanane
no p. Tepek Ha BocToke. OfnmagjaeT ABYXBAPYCHBIM CTDOEHHEM, XapaKTepH3YIOUyM
cybnnarhopMeHEyI0 NCTOPHIO €€ pa3BHUTHS B Me3030e M KaiHosoe. Bewacwmckas
30Ha ABAGIACH I0XHEM IpodosixenweM smurepuusHckoll CxucKo# NauTr ¥ TOABKO
B Heor'eHe Owuia BOBJedYeHa B BOaabMaHue [naBHOTO xpebrTa.

Meaogoiicknif MarmatuazMm Beuacrmckoil 30HE OXapakTepH30BaH B paborax
@10, Jlepnucona-J/leccunra (1904, 1905), O.C. Bensukuna (1915), TLU. Jle-
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Benepa (1930), M.B. Myparora (1945, 1948), A.Il. Jlebepera (1950),

I.ll. Abanacvesa (1955, 1956, 1958, 1959, 1967, 1968), /l.A. Bapnauau-
na (1956), A.M. Bopcyka (1963, 1966), /LA, Koupasosa, I'.3. Henomusmero
(1968), A.M. Bopcyka, A.A. leerxkora (1973, 1975), JL.A, Konnakora (1974),
A.A. Userxosa (197571 2) » ap. Hambonee momio BOMpoCH Me3030HCKOTO Mar-
MarusMa B npegenax nu6pyc—KHCIOBOACKOTO MONepevHOro MOOHATHS HAIOXEHE!

B pabore JI.A. Koupakosa (1974). Ona gpaeT BOSMOXKHOCTHL CPABHHTH CHEUHbAKY
MarMaTudeckolf flesTelMLHOCTH B HamGonee nomuarol (KyGamo-Mamkwiackoe Mex~
nypeuse) u HamBonee omymennolt (Cepepuas nenpeccus) uwacrax Beuacmmckoft
BOHEI,

2. 3oua [lepenoBoro xpefra HamBonee MIOMHO OTpaXaeT BOMIOLUMIO MarmMaTH3-—
Mé& T'epPLUHHCKOIO I'eocHHKnuHansHoro nporuba Cepephoro Kaepkazsa. 3pecs Meao-
aolickuii MarMaTH3aM MpogpieH HeaHauHTenwHO. OTnenbHble naliku ouabas3op onECa—
w1 C,C. Kpyrmoeerm (1958) pna xpebra Oxenry m B.B. Tnouko (1965) B
facceilne p, Manaa Jlaba.

3. 3ona I'naBHOrO xpebra CnoMeHa KpPUCTANNHYECKMMH Nopopamu riybunHoli da—
wma, [To T.J. Adanacwesy, A.M. Bopcyky ® np. (1971), cpenm arux mopon Beime—
naercs cybcrpat, ofpasopaHHLil KpUCTANNMHECKWMY claHuaMu ¥ THelicaMm none-
BOHCKOI'O BO3pacTa, HA KOTOPOM B TeYeHHe BEpxHero AeBOoHa, KapboHa H OoTHacTH
nmepMH paspHBaNKCL ocagouHere fopmanmu, Marmaruyeckme o6pa3oBaHHs BepxHeETro
Naneo30d - KOMIIEKC TpaHATOHnoB ['aBHOTO xpefra — HNpHYpOYeHbl B OCHOBHOM K
BBIXOQAM IIOpOn [APEeBHEr0 KPHCTaIHYecKoro cybcrpara. EcTecTBeHHBIMM T paHHIlaMH
30HE! [naBnoro xpebra, npeacraenmomed coboif B TeKTOHMYECKOM IInaHe I'OpPCT-—aH-
THKNHHOPHH, ABASIOTCH KpylHble, INTyOHHHBEIE AONTOXMBYUIHE Da3/oOMbl CeBepo-3a-—
NAQHOTO ¥ WHPOTHOT'O NMPOCTHPAHHS, KyMHCOOOpasHo CMEHsSomHe ApYT ApyTa.

leonormyeckoe crTpoeHme 3oHH [MaBHOro xpebra p sanagHoit (Bepxoebs p. Ma-
nas Jlaba) u uenTpanvHoit (Baccelin p. ApaoH) ee yacTax OTNHYAOTCH XAPAKTEpPOM
paspeaa.

Meaoaoijickie MarMaTHieCKHe TOpoab 30HE 'nasHoTo xpefTa ONMCanbl BO MHO-
rux paforax (Bapmamsmu, 1925, 1926, 1932, 1935; Penrapren, 1932,
1937; A.Il, lleGegen, 1946, 1948, 1950, Adanacwesn, 1954-1956, 1958;
Bopeyk, 1963, 1966, 1968 »; Adanacees u ap., 1968, 1971 u ap.). Ha
OCHOBaHHM mccnepopanuid M, M, Mcrucnascxkoro (1970; Mcrucnaecku#t u ap.,
1971), A.T. Typbanopa (1972) n apropa (leerkos, 1972, 1974, 19757 2)
ycTasopneno, uro Ha llenrpamstoM Kapkase (Cepepras OcerTws) cepephas 4acrb
aoHwl 'maBHOTO Xxpebra, a Ha 3ananHoM Kapkasae Bca 30Ha pasBUBANNCE B Me3030e
B XeCTKHX, CTabHIM3HPOBAHHEIX YCTOBHAX, DNHSKHXx Kk NnaTdopMeHHbM. l0xHas
YacTh HCHBITana 3HAYHTENLHOe OIyCKaHHe M peruoHanbHell Meramopdusm. Hayde-
HHEe Me3030HCKOTY MarmMarusMma B STol 3oHe Haubosiee CIOXKHO u3-3a TPYHOOCTYI—
HOCTH ¥ BombluiMx BLICOT BOAOpa3geNLHON uacTH I'napHOTo Kapkaackoro xpebGra.

4, 3ona IOKHOIO CK/IOHa B Me3030€ -~ HHTEHCHBHO NOTpyXawuafcs o61acTb.

B ocuoBanuy ee 3ameranT CHNLHO MeTamopdH3OBaHHEIE TOMUM ITANE030S H IPO-
Tepoaod, obHaMKeHHbIe B BHAE OTHENBHEX TEeKTOHWYeCKHMX OKOH. OHH IMepeKpbIThI
MOUHBMHE OTIOWeHUSAMY TEePPUreHHON IOPEl ¥ BepxHeMe3030#HCKoTO dnuuia, CHIBHO
CMATLIMH B CKnagku, MeaozaoHcku#f MarMaTuaM 30He! H)KHOMO CKNOHA OXapakTepH3o-
paH B paBorax I'.M. 3apunse (3apunse, Ynumnanae, 1940; 3apunse, 1944; 3a-
punae, Tarpmueunn, 1959; 3apunze, 1961), I'C. [daouenunse ([dsounenunse,
Kpecruukos, 1941; [aouenunse, 1948, 1959), 1.C. Benaukuna u B.[1. [ler-
poBa (19401 2, 1945), M.T. Jlomuze (1958, 1969), M.I. Jlomnze, M./1.Co-
muna (1962), A.M. Bopcyka (1963), I.ll. Adanactera u np. (1968), M.K.Cy-
xaHoBa M A.A, llperkoma (1975).

Crpy srypa Boncuioro Kapkasa pacceueHa KpyIHBIMH PasioMaMi CyGMeprHOHaT b=
HOTO HalpaeleHEa M pacllafasTcs Ha YeThipe CerMeHTa. Haubonmee NpHIOOHATL!
OBa& HeHTpanbHBX, & HaHbONee Oy WeHb CeBepo-3ananHbii H IOT0-BOCTOYHEIN cer-
MEHTE!, KOTOpPEIe HacTHHMHO norpyxawrcd B akBaropuu Yepnoro u Kacnulickoro
mopeit, Brokopoe crpoenne KaBkasa, NpHEogflee K HeONWHAKOBOMY SpPO3HOHHOMY
cpeay ero cel'MeHTOB, 3aTpydHseT H3y4deHMe 3aKOHOMepHOCTel pasBUTAS MarmMaris-
Ma B 2TO#i CKI[&II‘IBTOﬁ CHUCTeMe, B To %e BpeéMs OHO IIO3BONAEeT npocexXnearh
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HaMeHeHHe BelleCTBEeHHOT'O COcTaBa pasHobauManbHBX YIeHOB eQMHO# MarMaru-—
yeckoll PopManmy B 2pPOAMPOBAHHEIX AC PA3HOIO ypPOBHA 6GIOKax B Npegenax Kak
OHOM, TAaK M HECKO/BKHMX CTPYyKTypHO-$opMmanmoHHex 3oH, CpaBHUTenbHad xa-
paKTepHCTHKa IOCTEIeHHOT'O H3MeHEeHHs BelleCTBeHHOI'0 cOocTaBa OOHOTHIHBIX H
O/IHOBO3pacTHLIX (opmaluii Mo naTepanu M aHanua IOCHENOBATENBHON CMeHE! STHX
dopManuii BO BpeMEHH MO3BOMAMIOT Oojlee OTHET/HBO IPEenCTABHTH CHOXHYI COBO-
KyMHOCTHL IIPOIECCOB, MPOTEKaBlMX B Me3030e B 3TOM peruoHe CpenHaeMHOMOPCKO—
TO TIONBMKHOTO NOACA, W HAMETUTH HEKOTOphe oOmHe 3aKOHOMEepHOCTH.

B coorpercreun ¢ dasamu Haubo/ee HHTEHCHBHONW MarMarudecKoil aedTellb-
HocTH Ha BonbwoMm Kapkaze, xaxnol H3 KOTOpEX COOTBETCTBOBAIM ONpenefeHHbl i
CTPYKTYpPHBI Mnan U naneoreorpaduueckas oSCcTaHOBKA, Mbl faeM aHanua No Them
nmepHoamM: HIKHeH ope, cpenHeit W pepxHell 1ope, Memny.

Huxuas opa

B sTO0 BpemMs Ha TeppHTOpPHH COBpeMeHHOH BeyackHCKOH 30HEI CylleCTBYeT MOpPC-—
xoit pewum, [To E.E. Munanoecxomy u B.E. Xamny (1963), mMope TpaHcrpeccH-
pyeT K cepepy H K Ty, 3aHuMag DonbuiHe MiowafH B npenenax 3anagHoro u Boc-
TOYHOTO npeﬂKBElcaabﬂ. M&KCHM}'MM TpaHCTrpecCH OTMedYaruCk B AOMepe H nosa-
HeM Toape — paHHeM aajleHe, pasfleNgaCh NepHofaMu 4YacTHYHBLIX perpeccuii. B
nenTpantrEo#t dactu DeuacwHcKol 30HBI B Mexnypeube Kybanw - Manka wmpoxo
pacrpocTpaHeHb! YT'IeHOCHLIe OcankKH xyMapuuckoit ceurs ([Tumouenko, 19463
Kaxagse u gp., 1960; loranenko, 1962). Ha ocrancHofl TeppHTOPHH OTAOKE—
HUE 9TOTO 3TAlA NPEACTABINEHB! MPEUMYUIECTBEHHO TNUHUCTHMH MOPOLAMEU: APTUIl-
NMUTAMH, a/1eBpO/IMTAMH, B MeHbwell cTelleHW NecyaHHKamyu, B mpepgenax 30HBI Bbi-
nenserca TONBKO OAMH paifioH MarMaTH4YecKoH aedTenbHOCTH, PpAaCHONOKEeHHBIN B
Baccefinax pek Ky6anb, Tebepna u Manka,

Mauarmarwyeckue nopogsr ororo pationa (epacumos, 1922, I[1.W» JleGenes,
1930; Myparoe, 1945; Bappansamu, 1956; Kaxanse, llarapenu, 1956; [lora-
neuko, 1962) npencrapneHsl obQy3UBHEIMH, HHTPY3HBHEIMH H CYOBY nKaHHYECKHMH
ynenamu. [To nannem JLA. Kompaxosa (1974), afgeck ycTaHOBNeHE! aBe Gma—
KHe IO BO3pacTy Marmaru4eckue QopManuu: AonepHTOBasd (HEkuu#t neitac) u
aHnesuT-TpaxHaHnesuropas (nnumecbax - Toap). OH cCuWTaer, YTO FOPHEIE IIOPOMLI
obenx QopMauuil MpHHAQNEKAT K e[MHOMY Kommnekcy (B mommmanum T.J1. Adanacbe-
Ba), a pa3HooSpasHe HX COCTABOB MOKET GbIThb O6bscHeHo nupbepeHunaumel mar-
MaTHYeCcKOr0 pachjaBa, C ONHOIN CTOPOHB/, B HHTPY3HBHONH KaMepe, C Opyro#d - B
MarMarwieckom ouare, [lonepurw Oacceliua p. Kyfant u TeGepna no semecTseH-
HOMY COCTaBy MMeOT psan OOWHX YepT C Oo/epuTaMH Me3030HCKHX IPOBHHIIHI
Oxaioit Abpuku, TacManum, AHTaprTHOB H Op. TpaxHaHOe3HTOBbIe NaBLI, HX TY (o
H cyOBynkaHWYecKHe Tena 3aHMMalOT 3HAYHTENBHO MEeHbWyo Momanb, 4eM Ipen-
ulecTBYIOUIME MM [OJePHUTHI. [IpOCTpaHCTBEHHOE pasaMeuleHue MarmMaTHYecKHX Mopon
B 3TOM palloHe KOHTPOMMPYyeTCH CHCTeMoH CyBuMpOTHBX M CyOMepHAHOHAaMBHBIX
paapeiBOB, a Hauboree KpyMHbIe LEHTPH H3BEepKeHHW pacloNoXeHw! B y3jiax Mepe-—
ceyeHHs pasHOHANMpABIEHHBLIX pasnoMoB (SukakoHckuil, KybaHCKuit H ap.). Camen
KpyITHBIH IIeHTp BynKaHWYecKol neaTeNnbHOCTH HaxoAMTCA Ha neBoM Gepery p. Te-
fepna B paiione 1. KapauaeBcka Ha nepecedenmn 30H Cpennero um KyBamckoro
TIyGMHHEX Pa3IOMOB,

B asone I'maBHOTO XpebrTa B HmkHell l0pe MarMaTH4yeckasl OeATelbLHOCTE IPOs-—
BHTack Haubonee wHpOKo, B aTO BpeMs agech mocne OTHOCHTENbHO AMHTETBHOTO,
YCTOWMHEOTO PA3BUTHA B TeUEHHe TPUACOBOTO Nepuona, xorga Gonpuiag 4acTh 30—
HBl GBITa NMPHIOAHATA H MOoABEepranack pasMulBy, HauHHaercs crnaBoe norpyxedune,
COHIJOBOM&IOUIEQCH BCIBIUIKaAMH BynKaHmecxoﬁ nedaTenbHOCTH. M&PMQTH'-IGCKHQ
Moponkl HWKHEIOPCKOTO arama MarMaTusMa B 30He [napHOTO xpefra IpoclnexHBa-—
I0TCA NapajenbHO TVIABHOMY BOAOPA34eNny oT BepxOBbeB p, Manaa J/la6a ma sa-
nmage no akparopun Kacnumiickoro mopsi Ha socToke, Cpeau aTHx ofpasopaHuit
BHIIENMOTCH H3yYeHHas HaMM aHOe3auTO-JauuTopas dopMauua M NMopoasr — IPOU3—
BOOHbLIE OCHOBHOW MArMbr, cnaramowmMe OalKW M cunner ra66pompnos M AuabazosB,
KOTOpbie MpOpLIBAIOT OTNOWeHHd neflaca u acnunHere cnaHus [napHoTo xpebra.
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[IpucyrcTBHe MalOMOWHBK MUH3006pasHeX npocnoes Tybos ¥ TydduTOBR cpenm
KOHT'IOMepaToB 5asanbHOTO TOPH30HTA B OCHOBAHHMH aHNE3HTO-1auuTOBO# hopma-
UHH CBHOeTeNbECTBYeT O CyuecTBOBaAHHH BKTﬁBHbTX BYTKaHH4YeCKHX LIEeHTpPOBR eule B
Mepuoa PasBHTHA STOT'O PeTHOHA B CYDOKOHTHHEHTALHBIX YCIOBHAX.

Hacrymienwe Mmops npomcxoawio ¢ lora, 4ro moaTBepxnaercs cCMeHoll rpy-
6006/I0MOYHEIX TEppHTeHHLIX IOpPoA GAB3aILHOTO TOPHACOHTa B CeBepHBIX pafio-
Hax Cesepuoit OceTun Gollee TOHKOSEPHHCTHIM MATEPHATIOM (TPABENHTEI, Mec—
HaHHKH, TVIMHHCTO-YIVIMCTHIe olaHubl) — B lowunx (Bappenssn, 1935). [Ipo-
ClloM KaMEeHHOr'o YIVid B. 6asalbHEIX KOHIVIOMEepaTax NOATBEpXIAlT HaIUuHe Tel—
Jloro KlEMara C OGHIBHOR pACTHTelNBHOCTLI (BepodaTHO, NpHOpeMHAS 30HA

WIN NelbTa pexH). :
Bynkanwueckas nesiTenbHOCTH PaHHETO M cpeaHero neflaca Mo-pasHOMY IpOSBs-—

ercd B 3anaaHbiX M BOCTOuHbIx paiioHax Cesepnoit Ocerun. Ha samane mMouHocTb
AH1e3UTO-JanUTOBOH QopManuu SHAYMTENBHO MeHblule, YeM Ha BOCTOKEe, M Habmo-
OaeTrcd pPUTMH4YHOE qyepenoBaHue H3NMHBUWIHXCH H MAPOKJIACTHYECKHX nopoa
aHnesMToBOr'o cocraBa. Ha BocToke ¢opMauumg B 2 cpedHeM HMMeeT [O4YTH
BaBoe Gonbwyl MOWHOCTR., JAech NpeobnafaloT OAOWTOBLIE JfaBhbl, 3anera—
oue npeuMylmecTBeHHO B HWKHHX H CpeaHHuXx yacTdax paspeaa. BYJ'[K.B.HO—
I'eHHO-0CanoYHbBle TNI0pPOAb! pacnpoCcTpaHeHpl J3HAYHTEeNBbHO MeHbUle, 8 PHTMHY=—
HOCTHL OTCYTCTBYET.

Pacnpenenenne MomHOCTel By/IKAHOT'€HHEIX NOPOH, OCOGEHHOCTH CTPOEHHs pad—
peaok (GOpMAauHH, BEUlECTBEeHHEIH COCTAB MOpod, a Takike IPHCYTCTBHE B BOCTOYHOM
pailloHe B KpOBNe aH[e3UTO-AaUMTOROH ¢opManuy KOHIVIOMeparoB C Tanbkoil ahdy—
3MBOB M OTCYTCTBHE HX B 3araflHOM MO3BONSIOT CAEnaTh Cheayoulee MNpeanoioxe—
Hue, C ycraHoBneHHEM pexuMa oNycKaHus Ha Teppuropuu CepepHolt OceTuu BHaA-
qame Oomee mIyGOKO MporubaeTcd ee BOCTOYHAS YACTH, I'fle H3HBATCH OAalHTOBBE
naebl. 3aTeM 3nechb NPoTHGaHMEe 3aMennsieTcs, W, BO3MOKHO, CMeHfeTcHd 3HaK
OBHXEeHHSH. B aro BpeMs HayHHaeTCcd l'[pOl"HﬁaHHe Ha 3amnane ¥ HaAKOINIeHHue aHOe-
3HUTOBBIX naB H MHPOKIACTOR. K nnm{cﬁaxy BO3gbIMAHHE Ha BOCTOKe [OOCTHraeT
MakcEMyMa (7aBOBbIe MOTOKM IeMATHTHSHPOBAHHBIX AHIE3UTOB H GA3ANLHEIE KOH=
I7IOMEpAaTH! B KpOBJle aHAesHTO-OAlXTOBOK hopmauun). Ha sanapne mpopomkaercs
NorpyeHHe, H Ha BY/KAHOT'€HHBLIE MOPOAEI COIIACHO MOXKATCH TVIHHHCTBIE OCankKH
c noMmepckoit dayHo#. Hrak, B HMKHEIOPCKoe BpeMs B Ipefenax AaHHOTO CerMeHTa
Boneworo Kaskazsa Hapsny ¢ BOMHOOOPA3HEMHE OBHXEHHAMH 3eMHON KOpPBI B NO-—
nepeunoM (kK NMpoCTHpaHWIO TEOCHHKIMHANBHON CHCTEMBbI) HATPABIGHHH HaABmonaoT—
Cf TakKe MPOAONbLHEIE ABHKEHHS, CB3aHHbIE, BEPOATHO, C BepPTHKANbHLMH Nepe-
MeuweHuamMu 6710KoB diyHOAaMeHTa.

l'opHble moponsr - NMPOM3BOAHBIE OCHOBHOH Marmer, cnarawwme “nuabazoBbrid” -
nosic llenrpaneeoro KaBkasa, kak 6bimo ykasano I.Jl. AdanacwessiM u ap. (1968,
1971, 1975), EMeOT pasnMuHbil BO3PACT H CONPSKEHbLl MHIL MPOCTPAHCTBEHHO,
npeacraenss coboil pasHere MarmartHdeckue dopmanui. Bce oHM 3aneramoT B MHTPY-
aupHOM danmu. HckmoueHue cocTapnfeT oYeHb CBOeOGpasHBl B T'eOMOTHMYECKOM OT-
HoweHHH MmaccuB Yayxu, rae mmewnTcs 9hPysHBHEIEe PA3HOBHOHOCTH TOMXAECTBEHHOTO
cocrapa (Cyxanos, llseTkor, 1975). K socroky or p. Tepek ans Bonbue# wactTu
"nuabal’oewix” naeKk BO3PACT CYMTAETCH NMNHHCOAaX-TO&PCKMM, a And MeHbwed -
aanenckuM ([Jonrux, Yepuuusm, 1971). OnHako STH naHHBE Helb3s CUYHTATh
OKOHYATEeIbHbMH.

3oHa I0xHOTO CKMOHA XapakTepusyeTCd B HEXKHeH lope oTHOCHTenbHO craboi
MaTMaTHYeCKO# [NedTenbHoCThI. MarMaTHyeckne NPOSBIEHHS STOrO BPEMEHH
NpOTATHBAIOTCH Y3KO# nojiocofi Boonk poaopasfentHod uacru ['maeHoro KaBkascko-
ro xpebra oT BepxOBLeB p. Jlaumnce K BepxopbsfM pek Apanxapa, Mawimra, [lcnyx
u Baeprmug (Jlomuse, Comun, 1962). OHu ofpasyior aneck “aBanxapCkuil COpH3OHT”,
cnoxennsrit TydoGpekuuamMy u TydaMu KBapn-ansGHTOPHPOBOrO COCTaBa, 3allerain-—
WHMH B PIHHMCTBIX CllaHuax cpenHero neidaca. Berpedaorcs cyObynKaHHIeCKHe
Tena KBapuepblx ansbHTOQHpOB, MeNKHe MHTpyauBHbIe Tena nuabasos u nopdupu-
TOE CEeBepo-3almafHoOTo IpocTHpaHud. Bce MarMarudeckne nmopoabl — THIH4YHBE OG-
pasoBaHHd CHHIHT-KepaToduposoil dopMalMy, 4TO yKasbBaeT Ha SBIeOCHHKIHHATb-
HEIH xapakTep nporuba B obnacTtu l0xHOro cKnoHa.
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B mpenenax Cesepo-3anapsoro 6noxa CepepHoro KaBkasa mMarmatdyeckde No—
poapl 3TOro arana NpHCYTCTBYT B ahdysuBHol, cybBynkKaHudeckoll B paikoBo#
dbammsax (Bopeyk, 1960, 1963). B nmerporpaduueckoM OTHOWEHHH STO AHAGA30BBIe
# 6asanbToBble MOPPUPHTEI, HCHBITABUIHE CHILHOE 3elleHOKAMEHHOEe nepepoXAeHHe.

Cpennas—npepXHsaa opa

B aro Bpemsa reppuropus BeuyachiHCKO# CTPYKTYPHO~HOPMALMOHHOK B30OHBI NPOAOIHKa=
€T pasBHBATLCH B peXHMe ONYCKAHHsd. 3[eCh I'OCIOACTBYIOT MODCKME YCIIOBHs.

B mexpypeune TeGeppa — Manka dopmHpyercs NHOPHT~I'PAHHTOMOHEIA KOMIIIEKC,
SHAMEHYOIHHA cnefywomul KpynHelif 9Tan B UCTOPHH PasBUTHS Marmatiama 3Toro
peruona. [lo pamubmm JIA, Konpakoea (1974), B Hero BXogdT TpH MarmarH4eCKde
$opmanuu: anopuT-noppEpoBas, rpaHoOAHOPHT-NOPPHPOBAs H rpaHHT-NOPPHPOBas.
Fopusie mopoper aToi ¢opmandu o6pasyloT HHTPYSHBHEIE Tejla THNA JAKKOIHTOB,
HHTPYAMpYOllie oCafo4yHble OTiIoxeHus mmHcO6axa. OTHOCHTeNIbHAS BO3pacTHaS MmoC-
negobarenbHocTE PopManmit yCraHaBHBaeTcs HA OCHOBE NpPOpbIBAHMS TPAHHT=IOP(HU-
pamu (uwaubGonee mosamed ¢asoit) nHOpuT-mOpPHPOB M rpaHoAROpPHT-NOpPHpoB. C Mo-
popaMH OUOPHT-T'PAHHTOHOHOI'O KOMIJIeKCa CBgd3aHbl Tpybdarble Teja U XKeploBHHEI,
ClIOXEeHHLIE DPYNTHBHEIMH GpeKuYHsMH CcpefHero ¥ KHcioro cocraea., Ouu pacnpocr-
paneHbl B 6acceitHax pek Mapa u KyGaHb u MX NPHTOKOB.

Jpyrum palioHOM pAa3BHTHS CpefHe-BEepXHEeIOPCKOre MarmMarHaMa B Hpeaenax
Beyacriuckoit sour gengercs mexaypeube Herem - Hepek Bankapckuii, 3pecs mar-
MarHYeCKHe [OopoAbl pasMelledbl B NecyaHo-ciaHuesolt tomune (Beanocor, Kasako~
Ba, 1959) muxHero Gailoca, xoropas cnaraeTt penpeccuio mexay CxrajucThiM u
Boxoebim xpe6ramu, ;

C Hamborlee paHHAMH (asamMH MarMaTHYecKo#l OesTeNBHOCTH B pafoHe CBA3AHO
ofpaaopaHue naB, TYQoB H CyOByIKaumueckux Tefl fopmaunnu GasanbTOBEIX NOphHpH-
Tos Galiocckoro Boaspacra, PacnsiaB BHefpsjicd No CHCTeME CYOWHPOTHBIX [O/TO—
MUBYUIHMX PAITIOMOB, CIYXamMx rpaHune#l BeuachHCKOH 30HEI W 30HEI [1aBHOrO Xpeb—
Ta, & HCTOYHUK, CyAs N0 oCoGeHHOCTAM BeIeCTBEHHOro cocTapa, Ghill pacnojioxex
Ha 3HauyuTellbHOM Iiybuue. BoamoxHo, Marma, pabuag Ha4ajo I'OpHbEIM HOopoaam
cnwmT-auabazoBoit Gopmanuu soHe! HkHoro cknoHa u popmaunuu GazanbTOBLIX MOp—
pupuros BeuacelHCKOH 308bl, NPOHCXOOHT H3 ORQHOMO HCTOYREKAa. Manuspue nas u
aKKyMynauusa TypoBoro mMarepuana NpOHCXOAMJIM B IOABOMAHBIX YCJ/IOBHSX.

Cnepyromas dasa marmarisMa — GopMHUpoBaHWe I'opHBIX Hopon GopMaUMH TpaxH-—
ToB. OrH o6pasoBaHHd, COCPEfOTOYEHHbIE B CEBEpHBIX YACTSX NENPEeCCHH, ClaraiT
Cuybl M faiiki, NpHypoYeHHble, Kak W GasanbToBble MOPOHPUTEl, K paspeiBam “kap—
Kaackoro” mnpoctipanud. CTPYKTYPHbI# KOHTPOMbL T'OPHEIX NMopof ofeHXx ¢opmaiuit
OOMHAKOB, ONHAKO HCTOYHHKH MArmMki, BEPOSTHO, ObNIM DPASJMYHBIMH M HaAXOAH/MCH
Ha pasHoli raybune, Hammume gpyx nerporpapuueCKHX THIOB TPAXHTOB, NPOCTPaH=
CTBEHHO M CTPYKTYPHO CONpPSIXKEHHBIX, HO HECKOJEBKO OT/IHYalomHXCH MO abCOMmoTHO=
My BOS3pacTy, CBHOETENLCTBYET O MuorodasHocTE BHepapemusi, Ilpu sToM mocienyio-
mHe AuppepeHuHaTEl LIETOYHOrO pacHiaBa B 3HAYHTENBHOH crenenu oborameHbl Ka-
nueM (oo 9%) M OTHOCHTENBHO — DPefKHMMH 3eMJIIMH, HTTDHEM M IepHeM,

3ouna I'maeBHoro xpebra B cpepHeil lope, kak ¥ DewacelHckas 30HA, npooo/DKaer
HCNBITHIBATE onyckaune. HauGonpuryio miaomans Mope saHEMaer B Galiocckoe Bpemd,
BCie, 3a yacTu4Hoil HeGonbwoi perpeccueit, 'paHuna cpepHeit -~ BepxHel 1OpbI
XxapakTepHayeTcd Ha4dajioM HHTEeHCHBHBIX BO3AbIMaHWil, B peayibTare KOTOPhIX NPO=
HCXOOMT CTaHOBJIeHHe auTukIMHOpna [naBporo Kaskasckoro xpe6ra. Ilo oGeum ero
CTOpOHAM DACIHONOKEHb! NPOrubbl, B KOTOPHIX UNIO HAKONNeHHe KapGoHarHeix (Ha
cepepe) © GmuweBbix (Ha lore) rtomm,

C nepuonoMm BO3abIMaHHl, BEpOSTHO, CBE3aHO OOPA3OBAHHE MHTDYSHBHBIX TN
rpaHoauopiT=nopduporoit popmamui Cepepuoit Ocerun., MarmonogpofsiiHME SBJIS=
IOTCH pAasphIBEl CEBEepO=BOCTOYHOI'O H CYGWHPOTHOrO NPOCTHPaHHd, (HKCHPYIIHECS
B BepxHenajieo30HCKHX I'pPaHHTOHOAX CAAOHCKOrO THIA H KOHTPOIMPYIIIHE pasmMelle—
HHE TOpHBIX IOPOJ AHAE3HTO-AALMTOBON thopMauuH.

Heckonbko woxuee BypoH=Jlapckoro pasnoma BHegpsoTcd HedCKHe KBapleBble
ouopHThl, ofpasya KpynHeil Wrok, mpopblBAOmMEA KaCccapCkue I'DAHHTOHAL BepXHero
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naneosos. [To pammmim T.[1. Apanacwena (1958), K-Ar Boavact nefickux xpapme—
BuiX AHopdToB 130-135 mau.zer.

Ha y1actke sanamgsoro norpywenus I'maesoro Kapkasckoro xpebra Marmaruue-
CKad AKTHBHOCTL BepxXHelOpCKOro BpeMeHH npogeBunach, kak u B CebepHolt Ocetun,
B 06pasoBaHNE HHTDYSHBHBLIX I'HIABGHCCAJILHEIX I'DAHOOMOPHT-NOPOHPOB H CBA3AHHLIX
C HEUMH ChHemMpEYIeCKHX SKCTPY3MBOB I'pAHHTOHAHOro cocrasa (ropa Wmmox). ITo
NOBORY HPOHCXOXAEHHA H BO3pacra QAHHBIX MOPOA B.JHTEPATYpPe HET efHHOr'0 MHe=
Hus. Hekoropble Hccnepoparens (Bsmoe, 1931, 1934; Benoycop, Tpoumxus,
1937, 1939; Xauu w pp., 1960, 1962; Jlomuze, 1958, 1969; Kopues, 1964
H [p.) OTHOCAT I'PAHOAMOPHT-NOPQEPL H mopops!, claraomue ropy Hemok, K Byn-
KaHOMeHHO~-0CafoUHO) CepHH rofiTx B Bxopsuwel B ee CocTap CBHTe ropbl Humiok
(emxuEE B BepxHEli aajneH), cYMTas rpaHogMopHT-nopdupsb! (kBapueBbie MOPQUpE!)
7laBOBBEIMH HOTOKa&MHM, a nopopbl rops! MHmIOK - KpHCTANIO= H IMTOKIACTUYECKHMH
Tyhamu,

.. Apasacees (1958, 1959) u A.M.Bopcyk (1960, 1963) npusopsiT pam
LOKazaTeNbCTE HMHTPYSHBHOM NPHpOAb] MPAHOAHOPHT-IOPPHPOB H cBoeobpasHoll sk=-
CTPY3HBHOH IDHPOAEI MDAHHTOHANBIX mopon ropsl MHmOKk, orHOCS Bpems HX O6paso-
BaHEA K PpaHnue BepxHeil 10pbl — HHMXHErO MeA,

B ocesolt wactin sous ['naBhoro xpebra or ucrokos p.Benas wa sanape no
BEepXoBbeB pP.AKCAYT H& BOCTOKE IPAHHTOHOHBIA MArMATHaM (HKCHPYeTCH OTAellb-
HbIMH HHTpysHBHbIME Tenamu, HauGosnee crioXHO NOCTpPOEH, KAK NOKAasaild HCClie=
nopanus A.T. I'yp6asoa (1972), Canuapo-KapaeBauckmii MEI‘METH‘IQCKEﬁ yaen B
Bepxopkax pek Marwimra, llaxsoa u Beakimanka.

3oma lOxHOro cknoma B cpepHell ope HCHEITana Haubollee HHTEHCHBHOE OITyCKa=
wie (MakcuMym - B Gaftoce). B ycnoBHsx sBreocHHKIMHanNLHONO mnporuba anech
Cpefd MOWHEIX TOII OCAJOHHBIX IOPO[ PAa3MEIATCS IONBOAHO=-BYJIKAHOr eHHbIe
ofpasoBaunsd cnunuT-auabasopoll dopmanmu ( Oeoueruase, Kpecruukos, 1941; Be-
maukud, [lerpor, 1945; [Naouenupse, 1948, 1959). Oru nmopoabl NPOTHArHBAIOTCE
or HcTOXKOoB p.Jlnaxem pgo p.Tepex, rae ckpeiBaporcd noa Gonee MonoabMH ocag=
KaMi, .

K nambonee pauseil pase BynKaHHIeCKOH NeATENBHOCTH 3[AECH OTHOCHTCH O6pa=
30BaHHE CepHii CNH/MTOBBEIX NOKPOBOB, B’ TecHOl CBA3H CO CHHMMTAMH Haxopgdrcd
HHBEKUHH B MPUIOBEPXHOCTHBIE S0HBI MAI'MATHYECKOr'O paciyiaBa TAaKOro e cocTa=
Ba, ABrur-nabpafopoBeie H NpPeHMYLIECTBEHHO INIArHOK/1a30Bbie (6es LBeTHBIX ME-
HepasioB) auabasoBble NOPPUPHTHl H CHWIMTHI = [OMHHHPYIOIWHE IIOPOALl CIHIINT=
nnabaszoboit dpopmamun, Kpome Toro, B ee cocrase Bbigenfiorcsi H nopouk! Gonee
KHCJIOrO COCTaBa - HarpueBbie keparodupel (ansbrrodupsi), ofpasyoomMe MHOrO=
YHCTIeHHble JIABOBHIE NOTOKH, OTH NOPOAL IPOCTPAHCTBEHHO THI'OTET K o6nacTaM
counleHeHHs HHTEeHCHBHO Nporubapmeiicd 3oLl HKHOMO CKioHA ¥ MeHee MoGunbHOR
soubl 'mapuaoro xpe6ra. [lo pammeim 10. . [Noraneuxo u A.l'.Typ6anoea (1972),

B Gacceitie p.ManMTa cpegd NOPOA CHHAMT-pHabasoBolf dopMmammu npeobiapaioT
JHTOKNACTHYECKHe TY{kl OCHOBHOI'O COCTapRa,

B nocnebafiocckoe ~ OOHHXHEMEOBOe BpeMs B 30He IDkHOro CkiioHa NIpoHCXo-
[MT HHBEDCHS, CONpOBOXAAWAAcs MeTaMopdHsMOM, HHTEHCHBHOR CKIaQ4aroCThio
U BHEAPEeHUEM IAJHHI'€HHBIX AHeTeKTHYEeCKHX pacIylaBoB I'DAHHTOMOHOI'O CoCTaBa,
Kpynueie u Gojlee MeNkne MACCHBBI, ClIOKeHHBIe 'DAHHTAMH, H3BeCTHb B Gacceil-
nax pex Kesacypu, 3ananuag u Bocroumas Iymucra, Kopopu, Werypu u pgp, (3a-
panse, Huwmnapse, 1940; 3apupze, Tarpuwsumm, 1959; Bensukunu u ap., 1943
3apurse, 1944; Benauxun, [lerpos, 1945; Py6unurreitn, 1967).

Panumif—mnosumit Men

locsie MHTEHCUBHEIX BOSObIMAHWH, CKIAAYATOCTH M TPAHHTOUAHONO MarmarisMa
BepxHe# jopbl, NPHBEfIMX K OTHOCHTENEHON crabumuaaund so0HBl I0XHOTO CKIOHA,
Havamock GhopMmupoBaHue runabucCajibHBIX HHTPYSHBOB CyOmenounbix ratbpousiob.
B nerporpadutieckoM OTHOWEHMH STH MOPOALI PACHPOCTPAHEHbl HA SanafHOM OKOH=
4aHuu 30HB! [7aBHoro xpebra, B Gaccefinax pex [Mumw u [Twexa (Adanachbes, Bop-
cyx, 1959; Bopcyk, 1963) u va [layr-KonsTiobHHCKOM Bopopaagene Beuachbii=
ckoit 308kl (Bopcyk, Konpakos, 1969),

162




TaGnuuna 32

Cxema sBomolMH MesosolicKoro Marmaruama Ha Boasmom Kaexasze (cocrasnena
A.A, lineTkoBsM C© HCHONBL3OBaHHEM ony6imkoBaHHBX Marepuanos I.[1. Ajanacwepa,
A.M, Bopcyxa, J1.A. Konnakosa)

l'eocHHKNHHATEHAST Sape Hepesons. or
H nnaTdopMel K [Tnarpopma
RO TeOCHHKTMHATH
3anagHag 4acTb Mexnypeune Hepex :
I0xHOTO CcKiOHa Cepepnaga OceTus Beaenruiickufi~Hepex ?;ﬁfh:: :m
Bomsworo Kaskaza : Banxapcku#t
Cy6menousex Cy6Gmenounsx Cybimenousbx Cybmenounbix rat-—
raG6pounon 1 ra6Gpomnnos — raGGpornos — 6pOMAOE ¥ TpaxHTOB
100-110 i 2 109-111* 101-107
TFa66po—mopur~
rpaHiTOMANAS
[ 140-150 \
I'panopuopur~. TparuT-nophupopas
noppupopas .
134.195* KaTHUTATOBBIS
= 142-171 I'paronnopuT=
) TpaxuToB MONEBO= nopduposas
WIMAT-NHPOKCEHOBLIG 192-214**
152-155
Nuopur-nophuposas
AHIeSHTO~NATHTOBAA ARpeotin.
150~176 e ey

|| Counur-nguabasopas IH la66po-nguatasobas BasaneToBBX
noppupuTOB

Ioneputosas
176-186

CrpyxTypHo—popma=— CrpykTypHo—popma~  Beuachmckas CTPYKTYPHO-POPMANKOHHAS 30HA
LMOHHas 30HA UHOHHAS 30HA

IOxHoro ckmoHa I'maBrOrO xpe6ra

* AGcomOTHEI BOSpACT , MIH. NeT.
*Yinpesrenusie mibpe aGCOMOTHOTO BO3pacTa.

JIHUSME COSIOHHEHH OJHOTHIHMe' MarmaTudeckye (opMamuu B PasHBX CTPYKTYPHO-
(popMANMOHHEX 30HAaX.

E: dopmawnn crabunbHbix obnactei
- | dopmanun reocHmKmHHAMLHEX obnacTed
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[Mpucyrcreue paek cyGmenounsix rab6porpoe B soHe [napHoro xpefra Ha Tep—
puropuu CepepHolf Ocerun He Ookasado, OOHAaKo, MO HEKOTOPbIM HMEIOMHMCH XH-
MHYECKHM AHAJIH38M OCHOBHHIX mopom ¢ 1,5-2,0% KZO, MOXHO cpenarb BHBOO
O BepOSTHOCTH HX OGHApYMeHHS.

Pesynerarel aHajmusa pasMelleHHS Me3030HCKHX MarMaTH4YecKHx dopmamaii mo
CTPYKTYPHO~}OPMANNOHHEIM 30HAM IIpHBeneHsl B Tabn, 32. YcraHoBieHH Ccilefyio—
e 3AKOHOMEpHOCTH. :

B COOTBeTCTBHHE C TpeMs KPYIHbIMH 3TalaMH Me3030iCKOro Marmaridama (HHx-
HEIOPCKEM, CpefHe-BepXHelOpCKHM, MeJIOBhIM) B Ipefeiax UEHTPanLHOH M aamaaHol
yactreit Bonbworo Kaepkaza nabmopaercs raxas sBO/IONMOHHAS IOCIEAOBATENILHOCTH
B ero cocrase: 1) GasaneToHOHB; 2) aHOesHT-[AUET-TPaXHAHOE3HTOBBIH; 3) rpa-
HATOHAHBIH; 4) ra66poHaHBIH.

[lo Mepe pasBuTHE anbnaiickoll reocusxknuHanu lOxmoro cknona Bonsuworo Kas-
K838 TEeKTOHHYeCKM aKTHBHOHPYOTCS OOJACTH, PacHolOXeHHbie K CeBepy OT Hee,
Sro BeIpaxaercs B o6pasoBaHHH KOHTPACTHLIX [0 OTHOWEHHIO K CIHJIHT-gHabaso—
BOM ¢opmannd 3ol lOxHOro CkioHa angesuTo-gaunToBoi dopMamEH B CepepHoit
Ocerun (mepexopHo#i aoHe oT HNOABHXHON Kk cybnnarpopmenHol) u Goflee mennou—
Holt aHgesHT-TpPAXHaHJesHTOBOH B Mexaypeube KyGaup — Manka (cyGmmargopma).

[To mepe ormupanus reocHuknuHana IOXHOro ckaosa rpasdna cybmiargopMeH—
HOA OGJACTH NMOCTelNeHHO CMemaercd K ry. 3to HOoATBEPNIAeTCs pPasjIiyHeM BOa=
pacToB MarMAaTH4YeCKMXx o0pasoBaHHWili I'DAHUTOHAHOrO pApa; HaubonbliHe 3HAYEHHS
afcomorHoro Bospacra — B lpefenax cebepHo#t uacTH Bompuworo Kaekasa (mexpy-
peure Ky6aup - Majka), HaumeHbume - B oxHol (AGxasus, CeaHerus).

B Menoeoe Bpems Bca reppuTopns Bonesworo Kapskasa paspuBaercd B crabu-
JM3UPOBAHHEIX YCIIOBHEX, 4Yro (QHKCHpyeTcsa OQHOBpeMEHHBIM NposBjeHHeM rabtpo-
HOHOI'O MAarMaTH3Ma NOBBIUEHHOH IMEeNOYHOCTH BO BCeX CTPYKTYpHO~hopMamHMOHHBIX
aoHax,



SARJIIOYEHUE

[lpupenennble B pafore peaynbTaThl H3YYEeHMS ME3030HCKOI'O MarmaTHama B LEHT~
pansuoit wactu Cepeproro Kasxasa B Memaypeybe Yerem ~ Puarnod noseonsior
chenaTk ClenyiolHe - BIBOAbI,

XapakTep IBOMOLMM ME3030HCKOro MarMaTH3Ma B LeHTpanbHO# 4YacTn Cepep-—
Horo Kapkasa B uenom coBnajaet c TAaKOBEIM B ero sanagHo#f wactu (or Gaauros
K HOpodam WeoYHol MarMbl wepes rpaHHTouAb). ONHAKO uMMeercs ¥ PRA OTIHYH~
TelbHbX %epT, O6ycloBNeHHBIX CheundUKON TEKTOHHYECKOrD pPeXHMa OTAEeNBHBIX
yuacTkop llenTpanbHoro Kapkasa B paHHeanbnuiiCKoOe BpeMs: IOI'0-BOCTOYHAS HACTh
nayuenHoro pajiona (Cepepnas OcerTusa) pacnonaraiach Ha CTHIKE NOOBHKHON 06—
nactu u cybmnardopmer (aoma Inapmoro xpebra), a cepepo-canagmas (mexaypeuse
Yerem - Yepex Bankapckwii) mpencrasnana coboit yxe K 9TOMY BpemeHH cybnnar-
dopmy (Beuacremckas 3osa). B npenenax mnepBo# ofnacTé MarmMarHdecKas nes-—
TeNBHOCTE B Me3030e NPOHCXOOW/Ia B ABa 3Tamna, BO BTOpPOH 06nACTH. — B TPH, HTO
noKAasblBaeTCH "B3aHMOOTHOWEHHEM TOPHBIX MOPOA KOHKPETHBIX MAIMATHYeCKHX (op-
Mauwif © BMEWAKIIEr0 ¥X OCANOYHOTO uexaa. Cpenu aTux dopmanuil OBE BLUIENEHE
BliepBBle, A [ NOPOA APYrHX ¢opMauuil NMOMydeHB! HOBbIE NaHHLIe, YTOYHAIMHE HX
I'eONOTHYECKOe MNOJIOKEeHHe H MNeTpojioro-reoxuMHyecKue OCDGQHHOCTH, a TakKxe pa-—
OHONICrHYeCcCKHe OaThbl. Hepabm aTan MarMarTiamMa B mMeaons3oe NpelcTablleH aHAe3H-—
To-nauutoro# bopmanuel (cpemmss wpa), Bropo# ~ rpaHONMOPHT-nopbuposolt dopma—
uuelt (cpelmss opa), TpeTuit - dopmauuet GasaneToBhIX nopdupuTos (6Galtoc), wer—
BepThifi - Gopmanueit Tpaxurop (cpenHss-BepXHsia opa), naTel - dopmauued cy6-
menouHrx rabbpoulop — TeweruTos (men). lleperie Ope (GopMausy pacnonoxe-
uel B CepepHo#t Ocetun (soHa 'naBhoro Xpe6Ta) u OTCYTCTBYIOT B MexAypeube
Yerem - Yepex Bankapckuit (Beuacpmckag 30oHa), rAe pasBuTHe MarMaruama
HAYANIOCH YXe B cyGnnaTdopMeHHBIX YCIOBUSX. ‘

Ha opcuoBaHMM NeTpONOrO-reoxHMMHYECKHX OCODEeHHOCTEeH I'OPHLIX NOpOod aHOe3HTO~
nanuToBoH M rpaHonuopuT-noppuporoi popmawuit CepepHo# Ocerun ycraHnoBlIeHa
HX TNPHHANIEKHOCTH K NOCHefOBaTeNbLHOMY pany auddepeHUMATOBR eOHHOr'O Marma—
THYECKOro pacr_maaa, COOTBeTCTBOBaBUIer'0 COCTaBy aHOE3HTA. Mo TePMHHOJIOIM' MK
E.K. Ycruepa (1963), naspanubie OBe KOHKpPETHbIE MarmaTHYecKHe (OpPMAanHH MO-
ryr 6T 06bedHHEHBI B ODAHY — AHAE3UTO-JALHTOBYI0 BYIKAHO-II/IyTOHHYECKylo ¢op-
Mauuio, Haubonee noanHue M Haubonlee KWUCIbe Y/IeHBI KOTOPOji MMEIOT COCTaB Ipa—
HOAMOPUT~NOpGUpoB. [lo COBOKYNHOCTH IeDNOr0O-CTPYKTYPHBIXK, I€TPOJOro-MUHEepa—
JIONWYECKHX ¥ MeoXUMHYeCKuX ocobeyHocTel Mopon HUXHe—CpeAHeIOPCKAS AHNe3HTO—
[aluuTOBas BY IKAHO~IUTy Tonwdeckas Gopmauus llenrpanshoro Kapkasa odenp 6nuska
THIIHYHBIM COBPEMEHHEIM AHAE3UTO~IalUTOBEIM OpMANMAM OCTPOBHBIX OYT,

AHaMM3 3BOMIOUMM MarMaTHsMma B Npelelax ueHrpanbHoi wactu CebepHoro Kap—
Kaza B Mexaypeube Herem - Puarnos CbBHASTENLCTBYET O TOM, YTD, HAYHHAA CO
cpefHell 10phbl, BC 9Ta TePPUTOPHA MEPeXoAMT B cybmiaThopMeHHYI0 CTafMio pas-—
BHTHS,

Tecnas npocTpaHCTBeHHas CBsi3bk TOPHBIX NOPOA AHAE3HTO-AAUMTOBOMH - I'pa—
HOOHODHT-NIOPGHPOBOH GopMauuit ¢ NONHMETAIHYEeCKHM pYOHBLIMH MECTOPOXAE—
HuaMu Cepeproit Ocerun, ux OSmMH CTPYKTYPHBI KOHTPOJb, .HApAQy C HENPepPBIBHO
NOBBIWAKWERCH KOHUEHTPalUWel CBHHLIA M UMHKA B POy AHOE3UT — OAUHUT — I'PAHO=-
OHOPHT-NOPdHP, CBHAETENLECTBYIOT, NO HAWeMy MHEHWIO, O CYUECTBOBAHHM NpPAMOi
TeHeTHYECKO# CBgaH pynoobpasymompx T'MOPOTEPM M Ipolecca OuphepeHnmanuy mar-—
MaTHYeCKOr'o pacnnasa. [lo-Buammomy, BGonbuas H4acTe NONMMETAIMYECKUX MEeCTO-
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poxpenn#t Cepepuoli OcerTun CBg3ana C IDaHDAHODHT-NOPPHpAMM, KOTOPEHIE NpeacTab—
ngaoT cobolf KoHeuHbI NpooykT AubpbepeHnuanuu u xHaubonee oborameHsl PyAHBIMHA
KoMOOHeHTaMH. [l ycTaHOBNeHHs YCJOBHE H BpeMeHH OTIOe/IeHHd OT MarMaTH-—
YecKOr'o pacmiiaBa PYAOHOCHOro ¢uonna Gonbwiof HAyYHBIY M NPAKTHYECKHH HHTe—
pec npeacTaBndiOT NPOBOAHMBIE HAMM B HACTofUlee BpeMs HCC/ISAOBAHHA colepia-—
HUg ¥ ocobenHOCTell pacnpeneneHWs pgoa pYOHBIX 9A€MEHTOB, B YaCTHOCTH
CBHHIA, HHMHK2 H MEaH, B IOpoJax M MOHOMHHEpalbHbIX QpaKnusX NOpoAd pas—
NMYHBIX MarMaTHYecKnx $a3 M daumil aRNeSMTO-JANMTOBON M I'DAHOAHOPHT-NOPHHAPO=
‘BO# popmanmit.

Kax nokasanu nmocnefHue Hawu ucc/enoBaHus, B npefenax I'oprolt Banxapuu
{mexaypeuse Herem - Yepex Bamkapckuit) Me3030HCKHA MarMaTESM MPOSBICH
wHpe, WHTEHCHBHee, YTO MpuBejio K ofpasoBaHuio Gojiee WHPOKOT'O CIIEKTpa MOpof[,
yeM cuuTaliock paHee, Marmaruueckas gedTensHOCTH, NMPOTEKABUI&H SAECH B yC=
JIOBHGX aKkTHBHsHpoBanHol mwiaThopme! (Bewackmckas cTpyKTypHo-fpopMammoHHAS
sona; Adanacees, Bopcykx, 1971), compoBoxpanace HHTEHCHBHEIM MPOHHKHOBE~
HHeM B BepxXHMe CTPYKTYpHbIE BTa¥H I'HMAPOTepPMAJILHBEIX PACTBOPOB, NPHBOOMBLIAX
K H3MeHeHHW© KaK MarMaTHYeCKHX, TAK H BMemanuMX oCAJOYHBIX Mopof. Xapak-
Tep COYeTAHHS DTHX HAJIOMEHHBIX NMPONECCOB M OCOGEHHOCTH HX MPOTEKaHHd B IO=-
poOax pasMgHOr'O COCTaBa [O3BOJISIOT 'oBOpHTH o6 HMeBuwiel#f 3gece MECTO HH3KO-
TeMnepaTypHoll NMpONMWIMTH3ALMH, & B paitoHax Haubollee WHTEHCHBHOI'O BTOPHYHO-
ro u3MeHeHud reodoramu Kabapmuuo-Bamxapckolf KoMIuteKcHoO# reonorudgeckoit
SKCNeQUIMU YCTAHOBJIEHB! NPOSB/ICHUA Me[HOKOYE[AaHHBEIX H MOJMMeTANTHYeCKHX
pya. Hekoropkle passHoBHAHOCTH TpaXuToB Gacceina p, Hepek Besenrufickuii,
CoCTOSuMe. NEJMKOM H3 Ka/MeBOoro MOJIEBOr'0 WhnaTa ¢ HeOobUMM KOJHYeC TBOM
KBapua, MoryT 6BITH WCHOJIL3OBAHBI KAK BHICOKOKAYeCTBEHHOE CHIPbE IS Kepa-
MHY9eCKOoif NPOMBILJIEHHOCTH,



®OTOTABJIHILIbI
W OBbACHEHHA K HUM



Ta6nuna l

@8 — aHpe3dAT C NHAOTAKCHTOBOH CTPYKTypoRt OCHOBHOH MaccChl, cepepHas nonoca obraxeHdl
anpesuTo-pandToBoft GopMalEH, NABOBLIA NOTOK B BepxoBhsx p.Xon;

6 - aupesur ¢ MHEKpOpeNLIHTOBOM CTPYKTYpOH OCHOBHOM MACCHI, W0XHAS Mojioca obHameHHH
aHNesETO=-1ausToBOH (GOpMALHH, NABOBLIA NOTOK HA CEBEepHOM CKioHe ropbl Cypxxox;

6 = OQamaT C MHKpPOJeNBb3HTOBOR CTPYKTYPO# OCHOBHOR Maccrl, cepepHas nojoca obGHaueHHH
aHgesHTO-fauHTOBON (opMandH, naBoBelf moTox Ha rope Jlaxypauxox;

4 = NAamAT C MHKPO(eNb3HTOBON CTPYKTYPOH OCHOBHO# MACChHl, KOTOpas 3HAYHTENBHO Kap—
GoHaTH3HPOBAHA H CEepHIMTHIHPOBAHA, 0XKHAS .Mojloca ObHAaXEeHHH ~aHe3HTO=AanuuToBOR (opma—
uHH, NABOBBI MOTOK Ha OXKHOM CkioHe ropbi CagoHBUEX;

0 = pamET Ha palfike B BepxXHenaneoaoHckux rpasurax sa 11 ropusonre CapoHckoro pyn—
HHKA, MHIOTAKCHTOBAS CTPYKTYPa OCHOBHOH MACCHI;

€ = I'PaHOOHOPHT-NOPOHP C MHUKPONORKHIMTOBON CTPYKTYPOH OCHOBHON MAacChl, MeCTOpOXie—
uue CapgoH, ropusoHr 9, pafika MOMHOCTEIO 7 M

G —€= HHKOJIM CKpelleHs!

Ta6nuua II
a4 - rpaHoaROpAT-nopdHp C npaBoro Gopra p.ApXOH Ma NEHTpanbHOH HWACTH HHTPY3HH,

BKpal/IeHHHKY. nnarroknasa (Pl) Guormra (Bi) u xBapua (Q) B Hamesio pacKpHCTANIH3OBAHHOM
OCHOBHOH MAacce, HHKOJIH CKpeIleHb;

§ — OpopHB H NPOHHKHOBEHHE [0 TPEUIHHKAM BemecrBa rpaHdoguopHTr-nopdupoe (ceermoe)
B I'NIMEHCTHIE CRaHusl cpepdell iopbl (remuoe), cemepuwifi cknou ropsl Cypxxox;

6—1 — spynrHBHble BpexudH, $oro wrydpoB, HATyp.Ben.: 6 = NoAcedYeHHEIe WTOJLHEHA B npa=—
Bom 6opry p.Apao,B 600 M or ycrbs p.ApxoH, B OG/IOMKAX AHOE3HTH, OANATE H 'pPaHHUTH
BepxHero naneosos (CamoHCKHE), LEMEHT I'paHOAHOPHT-NOPQUpPOBEIY; ¢ — C FopH3oHTa 5 MeC-
ropoxnenns CanoH, B o6/MOMKax Te e MOPOABI;

( — KpHCTan] KCeHOTeWHOr'o KBapua B rpaHopdopar-nopdmpax c npascro Gopra p.Apxou B
800 M or yCTrbg, HHKONH CKpeIeHE;

e = 3epHO MArMaTHYecKoro xbapua okpyrno#ft ¢opMmel B rpaHoauopAr-nopdupax p, ApxcH,
BHOHB! KPYMHbIE BKIOYEHHS PACKPHCTAIUIMSOBAHHONO Crekna (sarseppeBuiHe BRINOYEHHS), HU—
KONIH CKpemieHsb!

Ta6nuuna Il

6 - xJOpHTH3AUMS W KapOOHATHRAUHA THAPOGHOTHTA I'PAHOOHOPHT-NOPPUPOB, Npasbiit GopPT
p.Apxou B 800 m or ycresl (Pl = mnaruoknas | rewepammm, Chl - xnopur, Cal - xamsuwr,
Q - xkBapueBble MPOXHIKHE [0 MHKPOTPEIIWHKAM), HHKONH CKpPEImeHbI;

6 - HeNmoNHOKpPHCTA/UMYECKAs pasHoCTh 6aszanbroBoro nopbupuTa, BKpPANNEHHHKH [UIArHO-
Kfla3a NOrpyXeHbl B OCHOBHYIO MACCY C NMHJIOTAKCHTOBON CTPYKTypoi, NaBOBLI IOTOK HA Np&=—
Bom Oepery p.Hepex Beseuruiicku#t k cepepo-Bocroky or c.Beseurn, 6ea auamusaropa;

§—1 = NPOMHTKA H ACCHMHISIHS BMEMAKMHX INIHHECTHIX ClaHUeB W apruummroe Gaftoca
‘BeeCTBOM MOJIEBOUIIAT=IHPOKCOHOBbIX TPAXHTOB B 30HE SK30KOHTAKTA: 6 = OTAENLHBIE OOYTH
Haueo ACCHMHNIMPOBAHHbBIE YYACTKH IIMHHCTHIX CNAHIEB, § — NPOXHIKOBAS HHbLEKIHS Marma—
THYeCKOro Marepmnana, ropa Mykonkas, HHKOIMH CKpelleHb;

0 = moneBOUNAT-NHPOKCEHOBEIA TPAXHT H3 MHKPOJIAKKO/HTA K Cepepy OT pasBaiuH c.Jlxa-—
Goi#t, peepxy kceHonur Ga#hocckux 6a3anbroBHIX MOPPHPHTOB, HHKOMH CKPEIEHBI;

€ = TeWeHHT C BepUWHHH ropbl Y4raum (Pyr — MOHOKNHHHBIZ MAPOKCEH pAAa aBrHTa;
Pl ~ nnaruoknaa Ne 65; Nat — marponur; 4n - asanwuum), HAKONMHM CKpPelleHb!

Ta6nana IV
MugpodoTo 3epHa MOHOKIHHHOI'O IHPOKCEHA H3 MOJIeBOWNAT-[MHPOKCEeHOBOr'O Tpaxura, Xapakre—

pHCTHYECKOe Hamydenue, mEKposoHn ''Cameca’’, wn, 52/71. Jlesuit Gopr p."Yepex Beseuruft—
ckut, ceeephee p.lllaynopcy

@ = CHHMOK B OTpaXeHHBIX S/IKTPOHAX, TPEWHMHLE H MYCTOTH 3AMOMHEHbl XMOPHTOM H Cé=
pHuETOM; 6-8 = pacnpegefieHHe ajeMeHToB: 0 = rHraEa, 6 - kpemHHd, ! - ANOMHHES,
0 = MarHH#, ¢ = Xejleza, X - Maprasna, J - KajblHd, Y% = KAJHg

Ta6nuua V
Mugpoforo 3epHa MOHOK/IEHHOT'O IHPOKCEHA H3 TEWEeHHTOBOrO CH/ulA, 'XapakTepuCTHuieCKoe

HallyyeH#e, MHKposoHn ''Cameca’’, m, 48/71, Jlepuilt Gopr p.Yepex Desenrufickuit, x sanany
or c,bBeasenrn
Ycnosusle 0603HAYEHHS TE Xe, UTO B raﬁn. Iv

Ta6anuna VI
an_cxto-ro @epHa mejioyHoro aMdubona B TeweHHTax ropbl Ywraum, Mukpoasonp ""Cameca’’
9772, Ampaton oipyxes amaabmamom (Anal) m anarurom (Ap)
~ CHEMOK B OTP&XeHHLIX SIeKTpPoHax; (—# = paclpefleneHHe BNEMEHTOB: ( - XKeles4;
6 — KankmAs, ¢ — Maremd, 0 — THTaHa, € — AMOMHHHS, % — MADraHna, 9 — Kanug, 4 — HATPHSE
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