


3659

Axanemusa Hayk CCCP
WHCTHTYT OKeaHOJIOrHH

uMm. TLIL Ilupuioea
% HxkHoe oTtneneHue

K.M.IIIuMmkyc

OCA IKOOBPA3OBAHHME
CPEIMN3EMHOI'O

MOPA |

B IIO3/IHEYETBEPTHYHOE
BPEMJI

HUspnatenserso
"Hayka™
Mocksa

1981



YIK 551.577.11(262)

llumxyc KM. OcaaxooGpazosanne Cpeau3eMHOro MOPH B TIO3/IHEYETBEPTHYHOE BpemsA. M.:
Hayka, 1981.

B mororpaduu o6o0LeHEl pe3yNnbTaThl MHOI'ONETHHX COBETCKUX HCCNIEOBAHHA NOHHBIX OTIIOXEHUMH
CpenusemHoro mops. [pusneyeHbl MHOTOUHCNIEHHBIE 3apy GexHhle JaHHbIE.

MMoMHMO OpHIHHAIBHBIX MATEPUAIOB MO COCTABY, CTPATHrpadHH, IeOXPOHOJIOTHH M TeOXMMHH
BEPXHEYETBEPTHYHBIX OCA[KOB HaHAa KapTHHa OCAlKOHAKOIUICHHS B TOJIOUCHE, JIEOHHKOBBIE H MExX-
NeNHHKOBEIE 3MOXH Mo3aHero nneicrouena. [Mpoueccsr ocaikoobpa3oBaHHA PaccMOTPEHLl HA KOJM-
yeCTBEHHON OCHOBe, HCTIONB3YS MeTod abcoMmoTHRIX Macc. JBOJIONMA OCAJOUHBLIX MPOLECCOB NOKa3aHa
BO B3aHMOCBA3H ¢ naneoreorpadueh GacceitHa.

O6cyxaeHbl HeKOTOPble acmeKThl (POPMUPOBAHMA IPeBHUX MPOAYKTHBHEIX TONL M MMCYEro Mena
B CBETC H3YUCHHA CelMMEHTOreHe3a B Cpein3eMHOM Mope.

Tabn. 23, un. 99, 6ubn. 533 Hasb.

Kaszumepac Muxonasuy liumkyc

OCAJJKOOBPA30BAHHE CPEJIU3EMHOI0 MOPA B MO3/JHEYETBEPTHYHOE BPEMS
Yreepmoeno K nevaru Hueruryrom okeanonozuu um. ITI. lupwoesa AH CCCP

Penakrop J1.5. Beaonoxko. Penaxkrop usgarenscrsa JIL.M. Bexacosa

Xynoxuuk H.B. Hanapuonoea. XynoxecteHHbl# pepaxrop C.A. Jlureax
Texunueckuit pepaxtop H.M. Eyposa. Koppexrop I.H. Cyposa

HE N° 21456

Mopnucano K meyatw 16.10.81. T — 24049. ®opmar 70x108 1/16. Bymara odcernan N° |
TMeuats odcerHan. Yenmeua. 21,0 + 3,1 pxn. Yu.-usa.a. 27,9. Tupax 600 3K3. Tun. 3ak. 668.
Llena 4p. 10 k.

WaparenscToo YHayka®, 117864 I'CI1-7, Mockea B-485, IMpodcorosnas yi., 1. 90

Oppnena Tpyposoro Kpacnoro 3uamenu 1-s Tunorpadua H3gaTesbeTBa “"Hayka",

199034, JTeunurpan, B-34, 9-a nuunusn, 12

20805487 o
Il =—————— mno nogmcke. 1904020000 ©Maparenscrso “Hayia”,
055(02) -81 1981 r.



lnaga 1

HUCTOPHA HCCIIENOBAHHA HOHHBIX OTJIOXKEHHH
¥ METOJHMKA PABOT

Bonpocs! ocanKoHakonmnenua B CpefH3eMHOM Mope NpHBIEKaT Bee Gonblliee U Gonbiuee
BHUMaHHe Kak 3apyOeXHbIX, TaK H COBETCKHX reonoroe. Bce Bo3pacraiomuit MHTepec
BBI3BaH MpEXC BCETO HCKIIOUHIENLHOCTHIO GacceitHa, ero OTPOMHBIM pasMepoM (Tulo-
wamp 2501,5 1hic. kM?), CIIOXKHBIM TeOJIOTHYeCKUM H MOpPGOIOrHYECKHM CTPOEHHEM.
Ocoboe 3HayeHMe WMeeT CBoecoOpasHoe KIIHMaTHYecKoe NnonoxeHHe Cped3eMHOro Mopd,
HaXO[AUIEroCA Ha CThIKE T'YMHJHOH M apHIOHOH cyOTpomHYecKMX 30H; IpaHHua 3THX
30H HpOTHl"KBﬂETCH MOYTH 110 CepeJuHe BOCTOYHOMH €ro 4acTH.

Cpenu3eMHOE MOpe — 9TO MONY3aAMKHYTHil Gacceitd, coofWamwuumilcs C OKeaHoM
yepe3 OTHOCHTEIIBHO MeENKoBoOHbI ['mbpantapckuit mponuB (MMHUMallbHadA ITyOuHa
nopora 286 m). Cwopa He nocrynawT riyOuHHble okeaHCkHe Bonbl. [lo 3ToW npuumHe
3[ech He pa3sBUT JIM3OKIIMH, CTONb XapaKTepHbIA 1A okeaHa. KpoMe Toro, Mana mpomyk-
THBHOCTh BOA. [leiicTBue yka3aHHBIX PakTOPOB 00ycioBIHBaeT cBoeoOpa3He HAKOIUICHHA
KapBoHAaTOB M OPraHHYECKOro BeLIECTBA B ocaiKax aToro bacceiiHa.

B nneiictonexe B Cpefn3eMHOMOPCKO#H 0671acTH HEONHOKPATHO H3MEHAICH KIUMAT —
ObUM MOXONONAHUA W TIOTEIUIEHUA, COOTBETCTBYIOMIME JIEHMKOBBIM # MeXIIeAHUKOBBIM
3MOXaM, NPHYEM HMEJIH MeCTO JOXKIUIMBbIE MEpHo/ibl B HBIHE 3acylLMBOH cyBTpomiyec-
ko obnacti. OTMeueHB! TakKe 3HaYMTeNbHble KojieOaHWSA YPOBHA MOpPA ¢ aMIUIHTY[IOH
cebiie 100 M, cousMepHMble ¢ OKeaHCKMMH. Cpenn3eMHoOMopcKas o6racTh, BKIIHYAdA
aKBaTOPHIO, B TUIEHCTOLIEHE OT/IMYAIach 3aMETHOH TEKTOHHYECKOH akTuBHOCTHIO. Ocamko-
ofpa3oBaHue B MIEHCTOUEHE, TaKUM 00pa3oM, mpoTeKano B CHOMHBIX (uiuKo-Teorpadu-
YeCKHX YC/IOBHAX, OTIIMHYALIMXCA OT COBPeMeHHbIX. Crmeuuduka ocafmoyHOTo Tmpolnecca
B CpepmaeMHOMOpBE B pa3HOODOpa3HbIX nanieoreorpadpuueckux 06CTaHOBKAX NPeNCTaBIAeT
HECOMHEHHDII HHTepeC [IA MO3HAHHA MOPCKOTO CeIUMeHTOreHe3a B LieJIOM.,

K HacrosmemMy BpeMeHH ony6jMKoBaHO HeMano pabor, TOCBALICHHBIX TeM HIlH HHBIM
aCMeKTaM COBPEMEHHOTO H MO3/IHEYETBEPTHUHOIO ocamcooﬁpaaonaﬂna B OTHENBHBIX
paifoHax MeITKOBOIHOH W rmyBoxoBonHoi oGnacreit Cpemusemuoro Mopsa. Hemwroxo nay-
ueHbl COBPEMEHHBIC ¥ TONONEHOBLIe ocafky Jluonckoro 3anvsa, Ilposanckoro, Amkup-
ckoro, Wapawnsckoro, IpHHHIBCKOTO, a TaKXe menb(oB paAxa ocrpoBop Jlumapckoro,
Jreiickoro apxunenaros [326, 327, 207, 166, 165, 167, 168,465, 466] . IleranbHo HCcIie-
[OOBaHbl COBpeMeHHble ocanku Afpuartuyeckoro [453, 396], AnsbopaHckoro mopei
[305, 317]. B atux GacceifHax MONYYeHO HEMAIO [IaHHBIX TaKKe IO BepPXHEUCTBEPTHUHBIM
ornoxenuaM. B pa6orax E.M. Emenssanosa [20, 21, 22, 23, 24, 25, 26, 27, 28, 253]
OCBelLEeHBI OCHOBHBIZ acMeKThl COBPEMEHHOTO 0CajkoobpasoBaHMA, IMaBHBIM 00pa3oM
rnyboxoBogHoro. Omicanue rnyGOKOBOAHBIX BEPXHEUSTBEPTMUHBIX OCAIKOB W3 PA3HBIX
PailOHOB MOPA ¢ JJIeMEHTaMH CTPATHT paHH CONEPXKHICA B Psifie HHTEPeCHbIX 3apy0exHbIX
pabor [261,370, 374, 392,417, 455,456,457,377].

Ony6nuxoBaHbl BaXHeHIIHE 1A cTparurpadun peaynsrarsl GOpaMHHEDEPOBOro aHa-
nu3a 119 xonoHok [394, 386, 462, 227] namuHonOrMYecKoro H3yyeHus 18 KONOHOK
(43], onpemenenua Maxpodayust [454, 301], a Taxke cepiue 200 pagHOyTIEPOIHBIX
naruposok [381, 380, 377, 370, 261, 263, 460, 417, 449, 450, 124]. Ha ocHoBe 3THX
AaHHBIX pa3zpaboraHa crparWrpaduA BepXHeYeTBepTHUHBIX oTioxeHmd [386, 120, 121].

MHOIro UEHHBIX [aHHBIX IO JIMTONOIMH, FEOXMMHA M CTpaTHUrpadHy [OHHBIX OCAIKOB
u3 pasHbIX obnacreir CpeluseMHoro Mops cofepxurcs B MarepHanaX CHMIQ3HyMa Io
cemuMenTanui B CpepuseMHoM Mope, coctosiBiuerocs B 1971 r. B Teiigensbepre [341].

BMecTe ¢ TeM crelyeT OTMETHTb, YTO MOHOTPaHYeCKOr0 ONMCAHHA YeTBEPTHYHOTO
cepMenToreHesa Cpegu3eMHOro MOPS He CYIECTByes.

B npouecce H3yYeHHA [IOHHBIX OCaJKOB JTOr0 BOHOEMa, YeMy aBTOp mocBATHI Bonee



15 J1eT, y’e HaAMeUeHBI HEKOTOPBIE YePThI NO3HEYETBEPTHUHOM ceumMenTanvn [120, 121].
NMeroiumiics Mareppan NO3BOJAET PAacCMOTPeTh OCATOYHBIH IMPOLECC B TeYEHHE BCEro
JIE[IHUKOBOTO TUleicToleHa (MOceIHUii MITH. JIeT) .

OcHoBHas 3ajaYa MoOHOTpacHMH — pPACKpPLITHE OCcOOEHHOCTEH CeJIHMEHTOreHe3a nefl-
HHUKOBBIX U MEXIEHHKOBBIX III0X H cneu.mbuxu OCBﬂKOOGPa:iOBHHﬂ B TAaKOro TuIa
HacceitHax, kakuM apnaetcA CpeausemHoe Mope.

XoTA npu mnoproroBke MoHorpaduu ucronb3oBax Gosblioi 0ObeM 3apyDeHONR HH-
dbopmalinu, OCHOBY €€ COCTaBJIAKT OPUTHHAIBHBIE MaTepHallbl — Pe3yJIbTaThl CTPAaTHUIpa-
(uvecKoro u JIMTONOrO-TeOXHMHYECKOTO W3YYeHHA KOJIOHOK OCaJlKOB, COOpaHHBIX HHC
Axanemux C. Basunos™.

ABTOp CUMTaeT CBOHM [I0JIFOM OTMETHTh TOT BOJNBIIOH BKIIaM, KOTOPBIH BHEC KOJUIEK-
tiB HkHoro orpenenua MHCTHTYTa OKeaHONOTHH, B TNEPBYK oYepelb COTPYIHMKH J1aGo-
paToOpuH reoiorMM u Jkunax HUc “Axagemuxk C. BaBunoB™ B YCNELIHOE NPOBEIEHHE
reonornuecknx Mccremoannit CpemuseMHoro mops. Cnemyer Beigenuts B.II. T'onvaposa
u EM. EmenbsiHoBa — mNepBBIX COBETCKMX HMCCIIEOBATENell Teoyiorud 3Toro Gacceina;
K.H. ®epoposa, B.II. Ilerenuna, H.H. Coicoesa, JI.M. ®omuna, A.A. AxcenoBa, f.I1. Ma-
JIOBMLKOTO — PYKOBOJMTENIeH 3KCNeNMLMil, BO BpeMs KOTOPBIX TNOJy4eHbl HanBGonee
BAYKHBIE MaTE€PHAITbI 110 JOHHBIM OTIIOXEHHAM.

ABTOp BechMa TIPH3HATENIEH BCeM COTPYIHMKAM, IPHHUMABLIMM YY4CTHE B IKCTIEIHIM-
OHHBIX paboTax M obpaborke marepuanos: H.T'. Ipoxonuesy, B.C. Coxonosy, E.I'. Co-
xonoso#, ©®.P. Kopuesoit, ®.JI. CryxoHor, B.H. Turosoii, H.B. Ocapgueii, E.C. CeBacrpa-
Hosoit, E.I'. ®omuuepoii, C.B. I'abamsmwmi, A.B. Komaposy, B.®. Bexrepesy, B.C. Ilon-
rascxomy, JLII. ®ypcosoit, O.H). Copoxunoii, JLM. Ianarmioit, P.H. Xamiuan, U.H. Mo-
po3oeoit, H.I'. Hazapuyk, M.H. Parvxoit, A.®. 3sepaxe, B.H. Mockanenko, B.I'. Kpu-
BoOLIEE.

B penreHud pana BaXHBIX. BOMPOCOB BEChMAa ILIOMOTBOPHBIM OKA43a10Ch COTPYIHH-
yectBo ¢ E.M. Emenssanoseiv, C.M. UymaxosbiM, M.A. PareesniM, A.fl. KpbuioBbiM,
I'.H. Barypunsim, H.C. Bmom, C.1. lilymenxo, E.B. Kopuesoit, B.B. Myxunoii, 1.B. I'pa-
koBoit, E.M. ®enopossiM, BM. Kynuossim. [MonesHsie coersl asrop nomyuwn ot A.I1. Ma-
nosuukoro, H0.A. Borganosa, U.O. Mypmaa, H.A. CxopHsakosoii, wn.-kopp. AH CCCP
I1.J1. BespyxoBa, U.M. OBunHHuKOBa.

ABTOp ¢ GONbILOH MPH3HATEILHOCTBIO XOUET MOAUEPKHYTh 0cOOYI0 POJb B MOABIEHUH
fanHol paboTsl uneHa-koppecnonnenta AH CCCP A.Il. JlucuubiHa, MHHUMAaTOPa M Hayud-
HOIO PYKOBOIMTEIIA UCCIIeJOBaHUA celMMeHTOreHe3a B Cpeu3eMHOM Mope.

UCTOPUSA UCCIIENOBAHWUH

Hcropusa reonorudeckoro usydeHusa CpenuseMHOro mMops HacuurhiBaeT okomno 150 Hayw
HO-HMCCIIEIOBATENIbCKUX IKCIIETHLIMIA.

IlepBrle npencTaBneHus O JOHHBIX ocajkax Obimu nonyveHs! ewle Ha 3ape XIX B,
xorga ¢pannys A. Mapuon [336] ommcan ornoxenus y ¢paHuysckoro nobepexss.
BaxHeiiuree 3nauenne umMenu paboter XK. IpioBo B 1893—1894 rr. Ha kopabne “Ponan”,
OTKPBIBILIEr0 TOABOAHBIN KaHboH Jlazak iotbe [400].

B Havane u nepsoit nonosuHe XX B. 0606111a10TCS MHOTOJIETHHE HCCIIELOBaHHSA MEITKO-
BofiHO# 30Hbl y IlpoBanckux GeperoB [461, 222], a TakXKe pe3ymbTaTbl aBCTPHHCKOI
M AaTCKOM sKcnefunuil Ha cymax “Tloma” u Top™ [174, 141]. II’Appuro B 1936 r. [239]
onyOnuKoBan [eTajibHble NUTOJOTHYECKHe KapThl NMPHUYCThEBBIX YYACTKOB KPYMHEHIIHX
pex Cpepusemuoro. mopa (Hun, Ilo, Tu6p, Pona, 36po). Cnemyer Takke yHOMAHYTb
Atnac rpyHres Cpemu3eMHOro Mopsi (B OCHOBHOM JUIA MPHOpPEXkHBIX PAliOHOB) , KOTOPBIH
Gbun M3paH cpasy mocne Boimel (1950 r.), B Mopckom Ammace CCCP ony6nuiosana
0030pHas KapTa FPYHTOB, oArotoBnenHas M.B. Knenosoii.

[IpMHUMIMATIBHO HOBBIA OTamn JHTOJIOTHYECKMX HCCIIEIOBAHMH CBA3aH ¢ InyboKoBOM-
HBIMH IKCIefHmuamMu [ereGoprekoro okeaHorpaduyeckoro wHCTHTYTa (llBeuns) Ha
cymax “Ckareppak™ u “AsbGarpoc” (1946—1947 rr.), BO BpeMA KOTOPBIX BIIEpPBBIE
onpo6oBaHbl TIOPIIHEBble FPYHTOBbIE TPYOKHM M TMONyYeHB! JUIMHHBIE (10 18 M) KOJIOHKH
ocagkos u3 Beex Gacceitnos Cpenusemuoro mopa [392,393] (puc. 1, Bxi.).

B manpHeiieM xpynHbple HCCIeHOBAHUA B MEIKOBOJHBIX M INTyOOKOBOIHBIX paiioHax
MopAa mnposomuiu: ®pannyackaa [upporpaduueckas cmyxba, Oxeanorpadpuueckuit
uictutyT Cromta (HOrocnaBus) Ha Huc "Xpap” u gpyrux cyfax. I'upporpaduuecias
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cniyx6a Hramm wu/c “Cradderra”, Jlamonrckaa TIeomormyeckasa obGcepBaropus CIIA
Ha HHC “Buma”, OxeaHorpaduueckuii uHcruryt Bync Xomna CUIA nHa nuc "Usitn” u ”’Ar-
nantHc”, OxeaHorpaduueckuit HHCTHTYT MoHako Ha Huc “Kamunco”, Mapcensckuit
Oxceanorpagpuueckuit Llentp u Mapcensckuit ynusepcuter (®pasuma) na vuc “Kan [lap-
k0" ¥ Opyrux cymax, Mopckas cnyx6a @panuum Ha e “Opunsu’, OxeanorpaduiecKuii
Mucturyr Cxpunca (CIIA) Ha Huc “Topusont”, OkeaHorpapuyeckuii HHCTHTYT Tpuecta,
Haumonansublii Komurer mccnenmoBanmii Mranuu Ha wuc “BanHok”, MccnemoBarenscKuit
Lerrp HATO B Jla Cnemust (puc. 1)!.

OrGop mpo6 ocagkoB OCYIIECTBIIAICH [HOYEPNATENAMH, KPYITIHIMH H KBaJpaTHIMH
1pyGKamMu (MPAMOTOYHBIMH H TOpLIHEBbIMHU) . Bo Bpems oxcnemuimii ['npaporpadmueckoi
CnyxGe1 ®panumm Ha IlpoBamckom, KopcuxaHckoM, AIDKHPCKOM KOHTHHEHTAIbHBIX
CKJIOHaX BEJIOCH parHpoBaHMe [JHAa M TONMydYeHbl 06pa3upl KopeHHBIX mopon [189, 187].
Ionpobuele paboTsl B oTmensHBIX palioHax TuppeHckoro Mops (mopBojHbIe Tophl Ha
abuccanbHOM paBHMHe H JIPyTrHX MeCTaxX) BBINOJIHAIMCh AaMEPHKAHCKHMHE U HTA/IbAHCKHMH
uccnenosarenbekumu cygamu [300, 438].

Ha ITpoBaHCKOM KOHTHHEHTalIbHOM CKJIOHE, B AyGopaHckoM Mope u I'mbpantapckoM
TIPOJIMBE CIEJIaHBl MHOTOYHCIIEHHbIE MOJIBOMIHbIEe CHUMKH IHa [287,351] .

DpaHLy3CKHMH HCCTefloBaTeNAMH nof pykosopcrBoM M. Kycto ¢ 1943 r. akTHBHO
NPOBOMATCA IOMABOMHbIE HCCIENOBAHMA C aKBATAHIaMH M ckadaHOpaMH, BKITIOYAIOLIHE
¢dororpadpupoBanue nHa, otbop obpasuos ocagxoe W mopon M Ap. B mocnenHee Bpems
(1961— 1964 rr.) HayamM IUHPOKO MCIOJIb30BAThCA TAK HalbiBaeMbie TIONBOIHBIE GIIIONI-
pa” [293, 150], ¢ noMomipio KoTOpBIX OBCIEnOBaHbl Bepxuue Yactd (rmybumer 200—
270 M) pana kauboHoB (Jlakas Ilfotbe u Op.).

Haumnas ¢ 1953 r. ocyulecTsiieHbl HeoJHOKpaTHbIe onyckaHusa B Garuckadax “Tpu-
ect” u "ApxuMen”, orOupamuck npoObl HOHHBIX OTIOXEHHH, BenMch HabmiogeHud 3a
OMOJI3HEBBIMH TPOLECCAMH U MYTheBBIMH MOTOKaMH. ~TpHect” mMorpy»aiacs y ocTpoBa
Kanpu Ha rny6uny 450 —1090 m [186], a “Apxumen” nposen ucenenopannsa Kannckoro
NOJABOIHOrO KaHbOHa Ha IIpoBaHCKOM KOHTHHeHTanbHOM ckJloHe (rny6umbr 1100—
1500 m) [155].

C 1957 r. miaHoMepHOe NHTONOrO-TeOXMMHYeckoe H3yueHHe CpeluaeMHOro Mops
ocywectengerca Coserckum Coro3zom [16], mpomorpkatomieecs H 10 HACTOSMINEE BpeMs.
OcHoBHo#t 06beM pabor eeinonHeH WxHeiM otpenedueM MuctuTyTa okeaHonmorun AH
CCCP Ha muc “"Axapevuk C. BaBunoB™ (puc. 1, tabn. 1). MccnemoBaHuAMM OXBaueHbI
BCe DacceiiHbl 3TOr0 MOPpA, IN1aBHBIM 06pa3oM riyBokoBoIHble uX obnactu. B HeBonbuioM
obveMe npoBoauiock NofBoaHoe ¢oTorpadhupoBaHue U BBINOIHATHCH paboThl ¢ TOMOLIBIO
rimy0oKOBOJHOH TeneBH3HOHHOW ycTaHoBkH [29]. B 1973 u 1974 rr. B TuppeHckom
MoOpe [OparaMH MOOHATEI 0Opasibl KOpPeHHBIX mopopn M3 TogsonHoro CrpomMbomuiickoro
KaHbOHa, MOABOMHO# ropel Basusiosa, Mansary u np. [64, 65, 66] .

B 11 peiicax Huc ’Axamemux C. Basunos™ npobbr ocankos cobpasbl Ha 596 cTaHuMaxX
co Bceit akBatopun CpeH3eMHOIro MOpsA B OCHOBHOM C IityBokoBofHO#M obnactu (puc. 1,
1abn. 1). MakcumansHoi sl kepH (11,06 m) nonyuyen E.M. EmensanoBeiM B Tup-
pEHCKO# BTaIHHE B TTepPBOM peiice HUC ~Axanemuk C. BaBunos™’.

CoBeTcKHMMH 3KCNE[AULMAMH BIEPBbIe B3ATHI KOJIOHKH OCaIKOB M3 caMo# ImyGokoi
touky CpemmaemHoro Mops (c1. Va-996, rny6una mops 5120 m), u abuccanbHoii o6nacti
LenTpanbHo# Bnaguusl (Va-363).

K mactosimemy ppeMenn Bce CpeiMdeMHOe MOpe TOKPHITO CETbIO JIMTONOTHYECKHMX
cranmait (puc. 1) (ot 1 mo 150 Ha rpamycHsiit kBagpar). Jlyunte Bcero uayuens! H0xHo-
Anpuatnyeckas, TuppeHckas, KpHTCkas BIaJIHHBI.

HeransHo uccnefopaH wenbdy y nobepexbs Amkupa [326, 327,207, 208] B Appua-
THYECKOM Mope (3anuB MandpenoHus ¥ fAp.), HANpOTHB yCrbeB Kpynubix pex (Pona,
Hun, ITo, 36po) u B pAne 3anuBoB 3anagHoro u BocrowHoro OacceiinoB. JIuTonoruyeckue
paboThl Ha pIenbge MpoBeaeHbl Gonee YeM Ha 3 ThIC. CTAHIMHA.

KauectBeHHO HOBBI MEPHON TeOJIOTHYECKHX WCCTelOBaHHH 3HaMeHyeT 13-i peiic
BSyposoro cymna “Tnomap Yemnenmxep” (1970 r.), mpobypusuiero 27 CKBaXKWH Ha
14 craHuMAX, pacmojIoKeHHBIX B AmbbopaHckoM, Aspkupo-TlpoBanckom, TuppenckoM,

lﬂou,poﬁmm nepevyeHb 3IKCNCAMUMA, PafOHbI HCCIeNOBaHHH, KOOpOMHATBI CTAHUMH, BHOBI MOPCKHX

1 jlabopatopHbiXx paboT B BHIE TaGnHIL, KapT U cXeM Mpe[CTABNEHbl ABTOPOM B “ATiace H3YUCHHOCTH
CpegusemHoro mops’'.



Ta6numa 1
CoBetckue THTONOrWieckue HeelegoBaHua Cpenu3eMHOro Mops co c60poM KONOHOK 0CagKOB
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BIIaJIHHA
3ananHas yacTe
A¢pukaHo-
Cuupmnuickoro
nopora
Amimpo-Tlpo-
BaHCcKas, Apu-
aTuyecKad,
LlenTpaneHasn,
BocTouHas yacThb
CpenuaemHoro
u Jrefickoro
Mope#
TuppeHckas,
IlenTpansHas,
Kputckas Bma-
AWHBL, UTHH-
Ckui kenob,
naryHa CaHTo-
puH

Kputckuit u
TpununscKkHil
P-HbI

Kputckas,
LenTpanbaas
BIIa[IMHEI, J1ary-
Ha CaHTOpHH,
BocToyHas yacTe
CpenuseMHoro
Mopst
MpamopHoe Mope,
Boctoutoe Cpeny-
3eMHOMOpEE,
Adpuxano-Cuuu-
nuiickas H Anl-
xupo-Ilposau-
CcKas BIaJIHHBI

86(36K)" 2,35

968, ¢, T

0,22-11,06

24(12x), ¢ 0,68-2,8 1,96

52(16k),
428

0,4-2,7

1(2x) 3,2-6,5 4,8

2(2x) 1,3-14 1,35

64(13xk), 1,77

2608

0,18-3,33

86(27x), 1,89

93

0,05-5,0

11 - =

63(15x)  0,35-5,0 211

14(10x)  0,65-9,62 3,66

[88]

[96]

[41]

(93]



Ta6nuual (oKoHyaHHE)

1

2 3

4 5

6

VII-X -
1970

IX-XI-
1973

II-vi-
1974

OCEHB,
1973

"AKaneMHK XVI
C. Baunos”

& XIX

"AKafgeMHK
Kypuatos™,
HOAH
"MocKoB-
CKHH YHH-
Bepcurer”,
MIY

lenrpansHoe 90(43k)
nnaro Bocrouno-

ro Cpenmusemuo-
MOpCKOTO Bana,
LleHTpansHas,

TuppeHckas u
Amxupo-Tlpo-

BaHCKas BIa-

IHHbI

Kputo-Popoc- 77(18x),
CKHHA CKJIOH B 9np
30He DJUTHH-
CKOro xenoba;
LlenTpanbHas,
TuppeHckasn,
AnpuaTudeckas
BNJIHHbI
Jrefickoe mope,
LleHTpanbHas
BOaauHa, Adpu-
KaHo-CHuMIHit-
CKHH nopor

Adpukano-Cuuu-
nnicku#i nopor

80(33k),
18ap

3anus Cunpa,
HoHuueckoe,
Jlurypnt#tckoe,
TuppeHckoe

0,30-3,77

0,10-2,38

0,16-2,2

172

1,16

1;39

[64]

[65]

[52]

Mops, JInoH-
CKHit 3anuB
enTpansHasn,
TuppeHckas
BITaIHHBI

1975 "Axkanemuk  XX1
C. BaBunos”

154(46x) 166}

*K — KOJIOHKHM 0OC3JikuB; B — MOpCKaa Bisech; ¢ — (boTO gHA; T — NOABOAHOE TENeBHOEHHE;’
Ap — AparupoBaHMe.

Uentpansiom u Jlesantuiickom OacceiiHax. BonplIMHCTBOM M3 HUX BCKPHIT paspes muu-
OlIEH-UeTBEPTHUHBIX OT/I0XKEHHii, KOTOPbIE Halle BCEro MOACTHIIAITCA IBaTlOPUTAMH Mec-
cHHMA (BepXHHMii MHOLEH). B HEKOTOpPBIX CKBaXuHAX BCTpedeHbl Gojlee [peBHHME MOPOIBI
(K,,PZ) [308].

bypenne nHa CpenuseMHoro MopsA npoforkeHo B 1975 r. Bo Bpemsa 42-A peiica HuC
"I'nomap Yennenpxep™ [309]. B BocsMu paiionax Amkupo-IIpoBasckoro u TuppeHckoro
BacceiiHoB, Boctoworo CpeguseMHOMOpss npoBypeHo 9 ckpaxku (puc. 1).

METOIOUKA PABOT

CBop mpob gouHBIX ocankos B (pemuseMHoM Mope Ha muc “AxageMux C. Basunos”
OCYLIECTBNIANCA CTAHAAPTHBIM oOopynoBauwem, TpuMeHsemsiM B MuctutyTe oOKkeaHo-
JIOTMH : OBEPXHOCTHBIE NPo0bl cobupany JHovepnareneM “Okean-50" ¢ Wiowablo 3aXBa-
1a 0,25 M?, 2 KOJIOHKHM OCaIKOB — NPAMOTOYHBIMH H TIOPIIHEBBIMH TPY6KaMH KOHCTPYK-
unn H.H. Coicoesa u E.M. KynuHoBa ¢ BHyTpeHHuM muamerpoM 62 1 150 mm [S51], mpa-
rHpOBaHWe OCYLIECTBJIANIOCh KPYITIbBIMH fparamu. OmnmcaHue KepHOB, 0160p BNaXHBIX
U CYXHX Ipob NpoM3BOOWIKCH MO MeTonuke, npemioxerHoi A.Il JlucuupiaeiM, I1.JI1. Bes-
pyxoebiM u B.IL Ilerenuusim [7, 61]. B HekoTOpbIX CyuafX OMpemeifUIkch BIIAXKHOCTD
H 06BbEMHBI# BEC OCAJIKOB.

CoGpaHHBIH COBETCKHMH 3KCIEeJUUMAMH MarepHall B 3HAUMTENIbHOH CTeleHH H3yueH.
Pa3nooOpa3HbIMH BHMIAMH aHANH30B OXBaYeHbl KOJOHKH W3 BCeX OCHOBHBIX DacceiiHoB
CpenuzemHoro Mmopa. OcyuectBneHo Gonblioe KONMYECTBO TpPAaHYNOMETPHYECKHX H
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Ta6nuua 2

Bupabl ¥ 00bEM COBETCKHMX MCC/IeIOBAHHA BepXHeueTBepTHYHBIX ocankoB CpeaudeMHOro mops

Buamwi pabot Yucno KonoHok Yucmo npob J::::rﬂa:zpnbm
.  ®u3auko-mMexaHWYecKHe CBOWCTBA:
BJIAXHOCTH 114 745 .
o6beMHEIH Bec 21 104 ¥
njacTHYecKas NpovYHoCTh + 26 L
IL TpaHynomeTpHiecKu# COCTAB 121 1157 123 1 [
III. Xumuuecku# cocTas:
1. CaCO, 118 1332 [121, 122,496]**
2. Cpr 118 1281 [121,122]**
3. 8i02amopd 36 340 .
4. PauvoHanbHbI aHanu3 Kap6o- 6 85 [4961**
HaToB
5. MonHpii cHNMKaTHLIA aHaTH3 1 *
6. Feyay 107 1044 [1221**
7. Mngan 107 1044 [1221**
8. Ti 107 1026 [122]**
9. Fe*, Fe** 32 260 [14,103]
10. Mn**, Mn?* 32 260 [14,103]
11. ®opmMer S 26 85 [103, 14]
12. pH 12 49 [14]
13.Fh 30 300 [14,484,491]
14.pP 38 377 [122,495]
15.Cr 13 138 [5,122,489]
16.V 12 128 [5,122,489]
17. W 8 113 [493, 489]
18. Mo 19 216 [5,103,122, 489,
493]
19. Se 17 202 [494]
20. Ni 15 162 [5,103,489,122]
21. Cu 12 115 [489,490]
22.Co 14 149 5,103,122, 489)
23. U 9 103 [5,122]
24.Cl n Alk unoBheIX BOJ 10 61 [35,121]
IV. MunepanoruyecKuit cocTas:
1. TAMHHCTBIE MUHEPAJIbI 16 176 [126]
2. CocTas MHHepaJioB BO (hpaKLHH
0,1-0,05 mm
a) THAXensIX 11 127 %
6) merkux 9 75 *
3. Noponoo6pa3syioime MHHepanb 43 631 [496] *
V. bBuocrpamurpacdmus:
1. [nankToHHBIE hopamuHudepsl 14 290 »
2. BenTocHble cropamuHudepsl 14 318 [45,46] et
3. Cnops! ¥ MBUTBLA 12 182 [43]
4. Kokxonurogopuisl 6 157 *
5. JlnaTomeH, cHIMKOQIIATeIUIATHI, 3 22 ¥
PamHOIIAPHH
VI. M30TOMHbie ONpe/ie/cHus :
8'%0 2 36 "
VII. AGconoTHaA re0XpOHOIOTHA ©
1. PagnoyriiepofHsle ZaTHPOBKH 23 141 [121,124] gt
2. JlaTHpOBKH TepPUTEHHBIX MHHe- 18 50 [50])

panos K/Ar meTomom

*
— cpeenus nyGIMK YHOTCA BIiepBbIe;

*
— YuTéHbl H HOBbIE HBOHYGHHKOBQHHHB OAaHHBIE.




. XMMHYECKHX aHANM30B, a TaKXe MHKpodayHHCTHYECKME M NaJTMHOIONMYECKHe MCCIleNlo-
BaHWS ¥ PATMOYTNICPOMMbIC NATHPOBKU OCANKOB, abCoNIOTHBIR BO3PACT TEPPUTeHHBIX
MuHepaios (Tabn. 2).

I'paHynoMeTpHYECKHH aHaM3 OCYILEeCTBIANCA BOJIHO-MEXaHHYeCKHM METONOM ¢
TIOMOIIBIO CYCTIeH3HOHHBIX BecoB [97].

Copepxanne CaCO; nopcuuthiBan mo CO,, KOTOpEIA OIpEOENAJICA COBMECTHO ¢
Copr BeCOBBIM MeTofloM B ammaparax (Qpesenuyca-Kuonma. Pap onpepienenmit ocyect-
BIIAJICA Takxe 06beMHBIM 6apHTOBBIM MeTozioM [104].

AMopdHBIH KpeMHe3eM [BYKDAaTHO HM3BJIEKAJICA COAOBBIM PAacTBOPOM IIPH Harpe-
BaHMM Ha BO3AywHOH OaHe B TeuYeHHe 2 4 W ONpeNENATICA BECOBBIM METOIOM IIOCIEe [e-
THOpalMH KpeMHe3eMa.

Banosele copepxanua Fe, Mn, Ti, onpepenanucs 13 o HOH HABECKHU 1OCIHE PA3IIOMEHUA
IUIABUKOBOH M CepHOW KHCIOTAMH M JOMIaBIeHHA OCTaTKa NMUpoCcynbdaroM KamHd, a
P — 06beMHBIM (11€JI0YHBIM) METOLOM.

PanmoHansHbli KapOOHATHBIA aHanM3, BKIOYanmmi onpemenenue CaO, MgO, MnO
MOMYTOPHBIX OKHCJIOB M HEPaCTBOPHMOIO ocTarka B 2% CONAHOKMCIOH BBITAXKE, NMPO-
BefleH M0 ofIEenPHHATOR B Teonor MUECKKUX HCCNeloBaHuax Meronuke [107].

Co, Ni, V, Cr, Mo B HeCKOJIBKHX KOJIOHK4X OIpe/e/ieHbl CIEKTPabHbIM W YpaH-Iio-
MHHeCUEHTHbIM MeTofamu [5]. B papme paspesos Co, Ni, V, CR, Mo, Cu u3yuYeHbl XH-
muveckn [103] .

QopMbl elle3a, MapraHiia, cepbl ONpefeAIIMCh M0 METOAUKAEM, HpHHHTIaIM B Huctu-
TyTe okeaHonoruu [14].

HnoBele BOABI OTKHMAJIMCh PYYHBIM THOPABIMYECKHM [pecCOM C [IaBJIeHHEM 10
250 kr/em?, XJIOPHOCTb ¥ IIENOYHOCTh B KOTOPBIX OIpe/IENsiach NOMyMHUKPOMETOAAMH,
npemoxerrpiMu C.B. Bpyesuyem [35].

MuHepanornieckHe McCleJOBAHMA B WMMEPCHOHHBIX IIpenaparax NpPOBOAHIIMCH I1O
MeTomuKe, omicanHoi B.IL. Iletemumbim [95] , Mute panbHbiit coctap KapbOHATOB H3yUanca
oM pakTOMeTpHYecKHM MeTofioM B Mopuduxamuu 3.H. Fopbynosoit [17] .

O6pbeMHBIT BEC 0CAIKOB €CTECTBEHHON BII’KHOCTH ONpedesIAcA B3BELIMBaHHEM MOHO-
JIMTA, BBIPE3aHHOTO META/UIHYECKHM KOJIBLIOM.

Ilo ¥3BECTHBIM METONMKAM BEHCh NanMHOIOrMMecKHe uccnefioBaHua [43], dopa-
muHudepoBbi aHamm3 [45] , papioyTiepontsie TaTHPOBKK ocagkos [124]. AGcomoTHbIH
BO3pacT TePPHMIeHHPIX MUHepaioB onpenened K-Ar Merofom mocne npemaapmenbﬂou
06paborku ocankos 0,1% HNO; # npomeiBkoii Bozioi ¢ BeicymmBaniem mpu 100°C [50].

Tnasa I
YCJIOBHUA OCAJKOHAKOIIJIEHHUA

I'EOJIOT UA

FEOJIOTUA BOOCBOPA

B Cpegu3zeMHOMOpPCKO#H 001MacTv BBIOENANTICA TPH- KPYNMHEHIIHE TEKTOHHYECKHE 30HBI
[108] : moxemGpmitickoii cknagyatocTh (AdpHkaHckasa mwiardopma), A0KAHHO3OHCKOM
CKJIauaTOCTH M YYAaCTKH SMHMrepuMHckoH mardopmel (Mamaa Asusa, Adpuxano-Caum-
nuiickad obnacts W KaranoHws), anbMMACKON reoCHHKIMHaM (cepepHoe rnoBepexbe.
Bocroworo Cpepusemuomopbs, Tuppetickan ¥ Aspkupo-Tlpoatckas ofnactv) ¢ oThesNb-
HBIMH BbIXOIAMH G yHTaMeHTa.

B poxemOpHiiCKOH TeKTOHHYECKOH 30He [PeBHHE KPHCTAUIMYECKHE NOPObl, B TOM
YHCIIe KHCIBIE W CPe[IHHE WHTPY3MBbI, CKPbITHI Tof IWIaT(OPMEHHBIM uexiom [2, 123],
COCTOAUIMM B OCHOBHOM H3 HWPCKHMX M MeJIOBBIX NECYAHHKOB, ME/IOBBIX, NaNeoreHOBBIX
¥ HeoreHoBbIX KapOonatHbix mopop. [lomepxnocts AdpwukaHckoii mnardopMbl K 1OTY
ot Kupenaukn u Mapmapuku, a Takoke TyHucckoro Arnaca NOKpHITA JHHHBIMU NECKAMH
yeTBepTHYHOro Bo3pacra. Ha Gepery Bonsiioro Cupra ¥ B Jpyrux Mecrax pacrnpocTpaHeHsl
KOHTHHEHTaIbHble HEOT eH-YeTBepTHYHbIe oTnoxetns. [loxemGpuiickue noponibi Adpuxa-
ckoit wiardopMbl 0BHAKAIOTCA NHIIL B HEKOTOPBIX MeCTaX CPe[JHEro M BepPXHEro TeUeHus
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Huna. B sepxoebe TonyGoit Huwi mpope3aeT Ha cBoeM IMyTH MeJioBBIe M KaiHO30MCKHE
6a3anbrel. OctanbHad yacTs gonudbl Huna seipaborana B miaTdopMeHHOM Yexiie.

B cTpoeHHM 3MHIepUHMHCKHX TUIaTOPMEHHBIX YYacTKOB MPHHUMAKOT yYacTHe IJIaBHBIM
o6pazoM TpHacoBo-MesioBble KapOoHarHble noponbl. HeGonmblMMK IATHAMHM 3ajerawot
TakHe e NaJleoreHoBble U HeoreHoBble Moponsl. Berpevarorcs Takike BBIXOAb! HOKeMOG-
PHHCKHX, MATE030HCKUX U Me3030HCKHX KPHCTAIUIMYECKHX MOPOf] (OCHOBHbIE HHTPY3HBBI
B Marnoii A3uu, kucnsle 1 cpepaue — B Karanonun).

AnbNHiCKas TeOCHHKITHHAIILHAA 00/1aCTh COCTHT M3 BEChbMa Pa3HOOGPAa3HOro KOMILIEKCa
NOPOA, KaK B OTHOIICHMH BO3PACTa, TaK ¥ CoCTaBa. B ocenniX YacTax Haubonee KPyMHbiX
aHTHKIIMHODMEB BBIXOZIAT Ha MOBEPXHOCTh BBICTYNBI [peBHero ¢ynmamenta. B cTpoeHuu
3THX BBICTYTIOB YYacTBYIOT MeTaMopdHuecKHe W MHTPY3HUBHBIE MOpPOIBI Naneo30d (KeM6-
puA, OPIOBHKA, CHIIypa, ieBoHa, KapBoHa, epMu) .

JoxeMOpwiiCKuie YacTH CKJIaI4aTOrO OCHOBAHHA COCTOAT U3 THEHCOB, KPUCTAIIHUECKHX
CJIaHILIEB, MPaMOPOB, aM(PUOOIIMTOB,, KBAPUMTOB, CNIOAAHBIX CIAHLIEB.

Kucnele 1 cpenHue IOPObI MaNeo30MCKOro M YaCTMYHO Me3030HCKOro BO3pacTa pac-
NpOCTpPaHeHs!l HAa 3aMAHOM OKOHYAHWW AHaTOnuMicko-Jreiickoro CpeiMHHOTQ MaccuBa
(ocrpoBa Kuknaner), B obnactu Pomonckoro CpequHHOro MaccHBa, Ha ceBepo-3amnaiHoM
noBepexbe Jrefickoro Mops, B Anbnax, Ha lleHrpanbHoM @PpaHiy3cKOM MaccHBe, 9aCTHY-
Ho BxopsmeM B GacceitH PoHei, B IlupuHeax, Ha Gonbiuod Yactu Kopcuku (3anmamHast
M I0KHasg o65acTi), Bo MHOIMX PallOHaX CEeBEPHOi, BOCTOUHOW M 10kHOH CappouHuM, Ha
ceepe Cummmuu u B Kanabpuu, B Bocrounoit yactu Amiampekoro nobepexss [2, ctp. 83) .

Hawbonee xpymnHble BBIXOBI MHTPY3MBHBIX NOpoH, 0MONIMTOBOro THIA Me3030HCKO-
KaHHO30HCKOT0 M, OTYACTH, Maje030HCKOT0 BO3pacTa M3BeCTHbI B Anbnax, JIMHApCKHX
ropax, Manoi A3uu, Ha Kunpe.

Iopapnstowas mwiowanb aibMMACKON [EOCHHKIIMHANIBHOA 30HBI Cpeau3eMHOr0 MoOpsA
CJIOXEHA TeOCHMHKJIMHAJIBHBIM KOMIUIEKCOM TOpoH, KoTopwlit ¢dopMupoBanca HavyuHasA
C TpHMaca, a B HEKOTOPbIX MecTax — C BepxHero maneo3os [108]. Bpemsa oxonyaHus reo-
CHHKJIHHAJIBHOTO OCA[IKOHAKOIUIEHH U3MeHAeTCA OT BEpPXHEro J0lieHa [0 HH30B MHOLEHA

[108]. Jina paspezoB TpHaca, HIXHEH W CpelHeH IpPhI XapaKTepHO IUMPOKOe Pa3BHTHE
KapOOHaTHBIX, KapOOHAaTHO-TIIMHACTBIX (alMid ¢ pefKUMH 3PDy3HBAMH U MATBIM KOJIH-
YecTBOM IpyBoobnoMouHoro matepuana. Ha orpaHmuyeHHBIX MO IUIONIAOM yYacTKaX, B
y3KHX M riybokux nporubax B npenenax Anbn, JIMHapCKHX rop B TpHace-CpefHei ope
MIPOMCXOOUIO HAKOIIeHHE MOIUHBIX BYJIKaHOTE€HHO-0CATOUHBIX (opMaiyii, THIMYHEIX
1A CTaIUM PaHHETO IeQCUHKIIMHAIIBHOTO PA3BHTHA.

Haubonee pacmpocrpaHeHHbli THII (popMalHil BEpXHel 10pbl M HIDKHETO Meqia, a Takdke
BepXHEro Mejna M oiMroueHa — aro ¢nuinesas dpopManus.

MonaccoBblii KoMmiekc, 0Opa3oBaBIIMACA B 3aKITIOYUTE/IbHBIA 3TaN TeOCHHKIIHHAJIb-
HOTO Pa3BHUTHA, MPEACTaBlIeH B OCHOBHOM MOPO/JaMH HEOT€HOBOTO M YaCTHYHO . BepXHe-
MajeolcHOBOI0 M YeTBEPTHYHOrO BO3pacTd, 3alOJHAKIIMMH BHYTpEHHHE MeXTOpHbIe
H KpaeBble MporubbI.

YeTBepTHUHBIE J1aBbl H TY(HBI CPEIHEro H OCHOBHOTO COCTAaBA pacpOCTpaHeHsI 1O 3anaf-
HOMy Mobepexbio ANEHHHHCKOTrO MONYyOCTpOBa B paioHe Puma, K ceBepo-3amany M K 1ro-
BOCTOKY OT Hero, B paiioHe Heamona M npumerajoumx OCTPOBOB, Ha BOCTOKE
Cumutau, B 3anafHoi vactu Capouauy, Ha bmmkhem Boctoke, B Amxkupo-MapokKaHCcKoO#
obnacTd B Gacceline p. Mynys.

B uenom Ha BopgocbopHoi mmma,un CpeanseMHOro MOps OCHOBHOE 3HAaYeHHE HMEIT

KkapOOHaTHble TOpomsl (MeprenM, W3BecTHAKHM), MeHblliee — 0BIOMOYHO-TJMHHCTBIE
dopMaiuH ¥ COBCeM HebOMbIIOE — KPHUCTAUIHYeCKHe ropofbl. C TOUKH 3peHMA NHTaHUA
GacceiiHa 0CaJOYHbIM MAaTEPHAIOM MMeeT 3HaUCHHe CTeNeHb y4acTHs B CTPOCHHH BOI0CGO-
pa JIeTKO paspylIalmKXCA NOpPOH NeCYaHWKOB, TydpoB u 1.J. B CpenuzeMHoMOpckoil
obnacTd OHM He MONYYWIM IIMPOKOIO PACTPOCTPaHEHHMs, XOTA B OTHE/IbHBIX paHoHaXx
.Bofocbopa UrpaT 3HAYMTENBHYK poOnb. B UaCTHOCTH, ONMIOUSHOBBIE TECUAHWKW ~Ma-
uuHbO" CNAralT OGONBLIYIO YacTh LEHTPAIbHOH 30HBI AIEHHMHCKOTO NoJIyoCTPOBa, a
HyOMiiCKHe TeCYaHHKM 3aHMMAKNT OTPOMHYH IUIOLIAIb Hy6mt Ha AdpuxaHckod miat-
dopme (cpenHee Teuenue Hua).

Ha BopocBope CpepuseMHOMOpCKOit 06IacTH B MepPBOM MpHOIHIKEHHE MOYKHO BBIIEUTD
HECKOIIBKO KpPYNHBIX [ETPOrpadMyecKuX MPOBHHIMA, OTIMYAKINUXCA [Opyr oT [pyra
YYacTHEM XapaKTePHBIX MOPof B HX cTpoeHMM: 1) Hunbckyio (HpesHue W Mojojble miat-
dopmeHHble TOPO/IbI, KaHHO30MCKHe OCHOBHbIe 3bdy3usel): 2) Adbpuxanckywo (mnar-
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(opmeHHbIe OcCafiouHble MOPofbl, KapGoHaTHbIe W OBJIOMOYHbIE C COMHHYHBIMH IIOJIAMH
cpepHux addy3usor); 3) uuapo-Bankano-Aznarckylo (reoCHMHKNUHAIBHBIH KOMII-
JIEKC OCAIOYHBIX W MeTaMopdHYeCKHX TIOPOJ B COYETAHMM C OCHOBHBIMHM MHTPY3UAMH) ;
4) Oreiickywo (reoCHHKIIMHAIbHBIA KOMIUIEKC OCA[IOYHBIX W MeTaMopdHueCKHX MOpor,
B COYETAHHHM C KHUCIIBIMH M OCHOBHBIMHM MHTpPY3uBaMH M 3ddysupamu; 5) LleHtpansHo-
1 BocTouHO-AneHHHHCKY0 (reoCHHKIHHAIBHBIA KOMIUIEKC OCaJOYHBIX MOPON C LHPOKHM
pacnpocTpaHeHHeM NeCYaHMKOB ~’'MauMHbBO'’); 6) 3anagHo-ANeHHHHCKYH (TeOCHHKIIM-
HaJIBHBIH KOMIIIEKC OCA[IOYHBIX TOPOf, C LIHPOKHM pacipOCTPaHeHHeM CPEeIHHX H KHCIIBIX
3ddysmsoB); 7) Kanabpuiickyio (reoCMHKIMHATBHBIA KOMIUIEKC OCAJOUHBIX MOPOL
¢ LUMPOKHMM paclpoCTpaHeHHeM KMCIBIX MHTpy3wuii); 8) Bocrouno-Cummnmiickyio (ruiar-
¢ opMeHHBIE OCAJIOYHbIE MOPOMIbI CO CPESHHMH M KHCIBIMH 3¢dy3usamu); 9) Cesepo-
Cummnuiickyio (TeoCHHKIHHATIBHBIA KOMIUIEKC OCAIOYHBIX MOPOA CO CPEIHHMH H KHC-
meiMH 3¢dy3usamu) ; 10) BoctouHo-A/pkMpeKy0 (TFeOCHHKIIHHAIBHBIA KOMIUIEKC OcCa-
[OYHBIX TOPOM, ¢ MOJIOABIMH KHCIBIMH HHTPY3MAMH y nobepexssa mopa); 11) Mynyii-
cKy®© {(TEOCHMHKIMHANDHBIA KOMIIEKC OCafgoUYHBIX NOPOR ¢ Monombimu 3hdy3usamu)
12) Atnacckyio (recCHHK/IMHQJIBHBIH KOMIUIEKC ocaioUHbIX mopop Ge3 3amerHoro pas-
BUTHA MHTpy3mil); 13) bBerckyio (reocHMHKNMHaIBHBIH KOMIUIEKC oCAIOYHBIX TIOPOJ,
C KHCJIBIMH MHTPYy3uaMH); 14) Ubepuitckyio (miardopMeHHble uCaouHble H KPHCTAILIH-
yeckue nopoppt); 15) Iupuneiickyio (Meramopduueckie U OCalo¥HbIE NOPOMBI C KHC-
nbIMH HHTPY3usAMH); 16) LentpansHo-Opanuysckyw (mnardopMeHHble KPHCTAIIIH-
YecKHMe M 0CaouHble MOPOHE! ¢ HeBoJBIIMM pasBuTHEM MomnofsiX 3ddyausor); 17) Ans
nuiickyio (codeTaHue T'€OCHHKIMHAIBHOTO KOMIDIEKCAa MeTaMOphHYeCKUX M OCaIoUHBIX
NOPOZ C KUCIIBIMH H OCHOBHBIMH HHTPY3HAMH U 3G Qy3uaAMHE) .

IlepeuncneHHble IPOBHHLMK ONpelenAoT PAL pa3nM4uil MUHEpanbHOTO COCTaRa ocafou-
HOr'0 MaTepuaa, CMbIBaMOTO C pa3HbIX PaioHOB BomocHopa.

FEOJIOrUs CPEAW3EMHOMOPCKOW MEIABIIAIIMHBI

Kax nokasanu coBetckue M 3apyGexHeie uccremoBanua [31, 32, 86, 87, 63, 68, 69, 334,
273, 274, 275, 339, 426] CpenusemHoe MOpe 10 CBOEMY TeOJIOTHYECKOMY CTPOEHHIO
BechbMa HEeOJHOPO[HO. JTO B PAaBHOH Mepe OTHOCHTCH KAaK K KPHCTAIHYECKOMY OCHO-
BAHHK MeEraBMajiuHbl, TAK U OCa/louHOMY ee BbinonHeHuto. O6pauiaor BHUIMaHue Gonbliue
KkonebaHHA MoIIHOCTelH ocafoyHoi Tonum (1—16 kM) ¥ BEICOKAs H3MeHYHBOCT €€ CTpa-
TUTpadHIeCKOro quana3oHa.

B Amxupo—IlpoBaHCKoil KOTIOBHHE OCAOYHBIH CJIOH HAYMHAETCH, MNO-BHIUMOMY,
¢ maneoreHa, B TMppeHCKOH — ¢ BepXHero MuoueHa, B LleHTpasnibHoi — ¢ Tpuaca. MouHsie
NaJe030HCKHE, Me30-KAHHO30HCKHe KOMIIEKCHI pa3BuThl B BocTouHoM GacceiiHe.

IloBceMecTHO pacmpocTpaHeHa JBAllOPUTOBAA CepusA BEpXHEro MHoueHa (MecCHHHSA),
MOILHOCTh KoTopo# xonebnerca or 0,5 mo 2,5 kM. CoBpeMenHaa MerasnaguHa Cpepmu-
3eMHOT0’ MOPA MOKPBITA [NYDOKOBOAHBIMH ITIMHHCTO-KapOOHATHBIMH M KapOOHATHBIMH
OTJIOXEHUAMHM IUIMOLUCH-YETBEPTHYHOIO BO3pacTa, MOMIHOCTH KOTOPbIX HaXOOATCA B
npepenax 0,52 km.

JoxaitHo30iicKast reojorHUecKasd MHCTOpHA XapakTepusyerca BecbMa [JuddepeHIm-
POBaHHBIM pa3sBHTHEM pasHbIX vacreid CpenuseMHOMOpbA, 0CODeHHO 3amaJHON M BOC-
TOYHOH.

Kpynuele npeoGpasoBaHusA Teppuropuii 3amagHoro Cpeou3eMHOMOpPBA OTMeYeHbI
dazamMu MOIIHOrO TEKTOTeHe3a Ambll MeXy paHHedl W CpefiHedl W0poit, MO3THUM MenoM
W TaneoTeHOM, 30LeHOM M onuroneHoM. OHH (HKCHpYHOTCA APKO BbIPAKEHHOH CKilaj-
YaTOCTBI0 M PEe3KHMHM CIPYKTYPHBIMH HecorjacHAMH B KoMmuiekce anenup [108]. Tlo
BpeMeHH JTH (a3bl NMPHMEPHO COOTBETCTBYHT OCHOBHBIM 3TalaM pPacKPhITHA CeBepPHOi
yacTH AT/IIaHTHYECKOTO OKeaHa 110 MOJIe/IM TeKTOHUKHM 1T [241].

flpkHe NposABIIEHHA OJIMTOLECHOBOrO M PAHHEMHMOLIEHOBOTO BYIKaHH3Ma ¢ obpasoBa-
HMEM AaHJE3MTOB, JAUHTOB, PHOJIMTOB, 0OHapyKeHHble BO MHOTMX o0nacTAX 3amagHoTro
Cpegu3eMHOMOpba [477], CBUAETENBCTBYIT O CylIeCTBEHHBIX MajieoreorpaHuecKnx
M3MEHEHUAX B NepBO# NMONIOBHHE KaitHo304. [IpuMepHo B TO e BpemMsA MPOTEKaIO aKTHUB-
Hoe pasdpacTanue l0Ho# ATanaHTHKH B CBA3M ¢ ApeidoM AdPHKAHCKOH IUTHTHI HA BOCTOK
[76,423].

B no3gHeM onuroueHe-MHOLEHe MOYTH Bo BceM CpeH3eMHOMOpbe HMeNa MeCTO TPaHC-
rpeccus, CBA3aHHaA C MOrPY>KeHHEM 3eMHOH KOphl Ha OOLIMPHBIX TeppHTopHAx. Havano
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TPAaHCTPECCHH MOJXET COOTBEICTBOBATb BpEMEHM packpbiTHa baneapckoro 6acceiina
[476]. K oSToMy BpemMeHH HpUYpOUEHO CKiafkoobpa3oahue B AJbliax M Havajo
pudroobpazosauus B KpacHoMm mope. BeposTtHo, B 310T nepuop, copMHpoBaachk ro-
PM30HTAILHO-CJIONCTAA TMO[IBANIOPUTOBAA Tommua. MHorue HccnemoBarenu cumrawt [339,
69], uro B BaneapckoM ODacceilHe B ee COCTAaB BXOAAT HIKHWHA M CpefHHH MHOLEH, a
B HEKOTOPBIX JleNlpecCUAX TaKXKe H OJIMTOLEeH.

B muoueHe o0603HAYWIHCh OYEPTAHHA OCHOBHBIX TiyGoKoBOIHBIX BruaguH Cpenuzem-
Horo MOpA ¢ rnyOuHaMu 2—-3 KM B Tpefenax coppemenHoro Amkupo-Ilpoanckoro,
HentpansHoro u BocrouHoro bacceiinos. BeneacTere oTHOCHTENbHO#M H3onAmmH Cpeuzem-
HOTO MOPA OT OKeaHa B MECCHHHM MPOMCXOIHM/I0 HAaKOIJIEHWE MOIIHBIX 3BANOpPHIOBBIX
obpasosanuii [117, 308, 309].

B rumolieHe Ha¥aioch MTHOBEHHOE (B TeoJIOTHYECKOM CMBICIE) 3amojiHeHHe 5acceiHoB
Cpenn3eMHOr0 MOpfA OKEaHWYeCKHMMHM BOAMH B CBA3M C packpbiTHeM I'mbpanirapckoit
TPeIMHbl, O YeM CBHAETENLCTBYWT [NyOOKOBOAHble (alMH HUXKHEro IUIHOLIeHa, Nepe-
KphbiBaroye sBanopursl [308] .

IInuoueHoBoe Mope INyGOKO HMHIPECCHPOBAN0 B KOHTHHEHT, 3aMBafA oOLIMpHBbIE
IIONagH HH30BbeB pek ¥ NpHOpexHbIX papHuH [117].

B nmmonen-YeTBepTHYMOEe BpeMs NPOAOIDKANOCh yriyOneHue BceX OacceitHoB Cpepm-
3eMHOro MoOp#f, Ha YTO yKa3bIBaeT NPHCIIOHEHHe TUIMOIEH-YeTBEPTHYHOM TOMILM K Donee
ApeBHHM 0OpasoBannaM. HauGonbumii pazmax omyckaHuil Xapaxrteped A TuppeHCcKOro’
Bacceiina, pAfa BaguH JTefiCKOro MOPA ¥ JrumHCKoTro Xenoba. AMmmTyAa obpyienwit
B HEKOTOPBIX paiioHax Aspkupo-IlpoBanckoro Gacceiina npubmmkanacs k 1000 m [130].

OBuee yrnybnenue GaccefiHOB B 9TOT NEPHOQ, CONPOBOXAAN0Ck AuddepeHIHATBHBIMH
TEKTOHMYECKHMH [IBMXKEHHAMH, NPOABUBUIMMMCA BIUJIOCh [I0 TNO3IHEYCTBEPTHYHOTO
spemeny [130, 498, 499]. HenpepbIBHBIM CeCMONPOPUIHPOBAHHEM OHM YCTaHOBJIEHBI:
KakK Ha CKJIOHAaX COBPeMeHHBIX KOTJIOBHH, TAK M B LEHTPANIbHBIX HX obnactax. IInnonen-
YeTBEPTHUHASA TOJIIIA pacceyeHa MHOTOYHCIEHHBIMU MoTtoibIME cOpocamu Ha ITpoBaHCcKOM,
Baneapckom, Jlurypuiickom cknoHax AdpuxaHo-Cuumunuiickom nopore, 8 TuppeHckoi,
Kpurckoil BmaguHax, JJUTMHCKOM 3Kesobe, a TakKe B oTAeNnbHbiX obnactax BocrouHo-
CpenuseMHOMopcxoro Bana [423, 274, 275, 389, 403, 447, 339, 20, 518, 52] . Ha 3Ha-
uyrenbHOM Wiowamu Jlurypuiickoii u Amkupo-Tlpopanckoil abuccanbHOil PaBHHHBI 3a-
jeraHue TUTHOLEH-YeTBEPTHYHOH TOJIIM HApyILIeHO conAHoM TekToHukon [448]. Kak mo-
Kazajl CTPYKTYpHblid aHamu3 [130], akTHBHBIH pPOCT COJIAHBIX KYIOJIOB NPHXOOUTCA
Ha CpefHUH TUTHOLIEH.

To nepudepun CpenyseMHOro MoOpA B IUIMOLEH-UICHCTOLEHE NMPOOOIKAIIMCh BO3/bI-
MaHus, Onarojaps KoTopbIM MOPCKHE HEOreHOBBbIE OT/IOKEHMA (B TOM YHCHE IUIHOLEH-
IUIeHCTOEHOBbIE) OKAa3a/MCh TMOMHATHIMH Ha pa3MuHylo BbICOTY. B mmoueHe BbinUia
H3-TIof] YPOBHA MopsA ofuMpHaA Teppuropua baneapckoro apxumenara. CBogoBoe MOf-
HATHEe ¢ JubdepeHIManbHBIMH [BHXXeHHAMH HembiTamu Aubmel, Ilenononecc, Kpwuro-
Pomocckas pyra [31].

TexroHnveckne nedopMaluH YeTBEPTHUHBIX OTIIOXKEHHA 0OHapy»XXeHbI MO BCEMY TepH-
metpy Cpemusemuoro mopa [134, 291, 196, 205, 206, 340, 188, 383, 316, 291, 233, 246,
142] . Ipennonaraercsd, YT0 X aKTHBHOCTb HECKOJIbK O 0cy1abiia nocrne o6pasoBaHus 35-met-
POBOii THPPEHCKON Teppachkl, O[HaKo B paAne oblacreil OHH MpocieXKeHsl BIUIOTh OO CO-
BpeMEHHOro 3Tana. B yacTHOCTH, MOpCKHE OTJIOXeHHA Bo3pacToM 2—3,8 ThiC. JIET Ha M3-
panibcKkoM nobepexkpe BCTPeYeHBl Ha BbIcOTax oT 3 Mo 40 M BbIlIe COBPeMEeHHOI0 ypPOBHA
[363].

B nmioueH-ueTBepTHUHOe Bpema B TuppeHckoM M JreiickoM OacceitHax ¥ Ha Adpwu-
KaHO-CHLM/IMACKOM TOpOTe HaiieHbl MHOIOYHCIIEHHbIe TPOABJIEHUA CyDaspanbHOro
¥ IO BO[IHOTO BYJIKaHH3Ma.

Ha soctouHoM nobepexse Tupperckoro bacceiiHa nefCTBOBAJIH [IBE TPYTIIIbI BYIIKAHOB :
mpenaneHHUHCKasA (pumckas) M kaMmnanckas (puc. 2). B cocras nepBoii BXOIMIIH BYJTKaHbI
——————

Pu c. 2. Cxema HeoTeKTOHHKH (Cpen3eMHOMOpbA
I — YeTBepTHMHBIE M TUIHOUEHOBBbIe Bynkansl (uudpamu —paTHPOBKH Mffﬁ ner) ; 2 — noaBoaMbIe

BYJIKaHbli; 3 — MOABOjHbIE ropbl; 4—6 — rnybHHA INHUEHTPOB 3eMileTpAceHHi, km: 4 — 120-180,
5 — B0—120,6 — 60—80; 7 — 30HBI CEHCMHYHOCTH H HEOTEKTOHHYECKOro Npobnenus; § —30HbI CKATHA ;
9 — 30Hbl pactsxenua; J0—12 — pacnpeneneune menkodOKycHbIX 3emierpsaceHui: 10 — uacrtble,
11 — penkue, 12 —epunuunbie; 13 — 30Hb1 riy60koGOKYcHBIX 3eMeTPACEHHNH

Ha Bpe3kax — norpyxenue nurocdepubix nnut 8 3oHe KanaGpuiickoit u dnnuuckoi ayr: I — Espo-
asuarcwad, [f — Adpuxancikad ata, [IT — actenocdepa, 3HaKaMu — MarHUTYaa 3emierpaceHui
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Bonsceno, Buxo, Jlammane, Cabarunau, AnbGaHu, a Bo BTOpy!o — Mckbs, aynkauer ®rne-
rpeiickux nonei, Poxka, Mondwuna, Comma Besysuii, Monte Bynsrype.

PuMcKas rpynia BYJIKA4HOB MPOABIANA AKTHBHOCTh B KOHLE IUTHOLEHAa H B TeueHue
pcero mieicroneda. Haubonee xpynHeie u3BepxkeHua, cyns mo K-Ar matupoBKaM, NpoM-
souvm 90, 95, 127, 177, 225, 270, 430 ThIC. NeT Ha3aqm, a Taxxe 1,1; 1,2 u 2,3 MuH. ner
Hasaz [266, 139].

OtpenbHble By/IKaHbl kaMnauckoi rpynnal (Poka. MoH¢uHa, a Takxke Moute Bynb-
Type NEeACTBOBAIM B paHHEM, CPeIHEM IUICHCTOLEeHe W COXPAHAIM HEKOTOPYI0 AKTHBHOCTh
g Gonmee mo3pgHee Bpemsa. M3pepxenus Poka MoHduHA Mo paguoMeTpHYECKHUM [IaTHPOB-
xaM npuxopgarca Ha nepuop 0,37— 1,26 mnH. ner H. KpynHsie H3sepXeHus By/KaHa JHo-
meo (0. Mcxea) mpowsourm 72—83 Thic. et H. [266]. HaubBonee MOIHEBIH BYIKaHH3M
DnerpeiickuX ByJIKaHOB OTMeYeH B IO3[IHEM IUIEHCTOlIEHE M rojioleHe. Boimensmorcs
TPM LMKIIA MX akTHBHOCTH [406, 374]. C nepBeiM cBA3aHo 06pa3oBaHMe cepbiX KaMIlaH-
CKHMX TydoB Ha obumpHo# minomamu Kamnanui, Bo3pacT KOTOpPBIX, CYHf MO MHOTOYHC-
JiEHHBIM PAafMOYTJIEPOAHBIM OMpedeNicHUAM, HaXoAWTCA B uHTepBaie 15—40 Teic. neT
[315]. B aror e mepuorn (28—41 Thic. JieT H.) MPOM30LLTH H3BEPXKeHHA ByIKaHOB Mckpa,
B pe3ynbTare Yero HaKommiach MoigHas Tonma Ty¢os Yurapa-Ceppapa.

Bropo#t dnerpeickuii UMKII BYJIKaHH3Ma O03HAMEHOBANCA HaKOIUIEHHEM JXENTbIX Hea-
MONHTAHCKHX TyoB U marupyerca 10—12 teic. net H. [315].

Tpernit IHKJI OXBAaTBIBAET Pa3Hble ITAIbl FOJIOLEHA. Brie/IANTCA MOILHbIE H3BEPXKeHUA
BynkaHa Actponu 3,6—4 ThIC. NeT Ha3an, moucTopHueckoe (3,2 Thic, et Haszam, [391]) u
wHAACcKoe (79 r.H.9.) usBepxenusa Commbi-Besysus [406] .

Ha rore Tuppenckoro GacceiiHa pacmosiaraeTcs nMnapckas BylKaHHYecKas ayTa, chop-
MHPOBABIUAACA B OCHOBHOM B IUIeHcToleHe. OHa COCTOMT M3 LUECTH BYJIKAHMYECKHX
ocTpoBoB: Bynskano, Jlunapu, Tlanapea, Canuua, Qunukymu, AJMKy/IH, TpeX MOOBOIHBIX
BY/IKaHWYECKUX TOp CeBepo-3amanHee ANMKYOM M TATOTeeT K HakioHHoi (50—60° x
3C3) ceiicMuuHoii 30He benboda-3asapuuxoro [385] . Ee o6pasopanne, BAIHMO, CBA3AHO
¢ MonopbiM mnopmeurom Adpukauckod nnatdopmei. HambBonee rnyGoxodoxycHbie
SMHUEHTPhl 3emyIeTpAceHHH (700 kM) pacrnonararoTcs B IEHTpanbHOH o6nmacTH THppeH-
CKOH BrafiuHbl. Ux rmy6uHa ymensiuaerca 7o 200—300 kM no Mepe npUBIKeHHA K cylle
(puc. 1). o npubnusurensHsiM oueHkam K-Ar MetofioM HanGonee [peBHHE NPOABICHUSA
BYJIKaHH3Ma 37lech OTHOCHTCA K paHHeMy uieiictouedy (> 0,5 mum. ner) Crparurpadu-
4eCKHE HMCCIIE[OBAHMA M PalHOYIJIEPOdHbIe JaTHPOBKH TO3BONIAIT BBIIEIHTh JBa JTama
BYNKaHHYECKOM akTHBHocTH [395, 146]: Ha nmepsoM 3Tane (paHHMi-CpeIHMil IIEACTONEH,
rIOHIMHHAENb?) obpasopanuce Bynkauel [laHapea, Amukynu v QuIHKYAM BMecTe ¢ GOMb-
weit gactbio CanuHa M ceBepo-3amafHoii yacreio Jlumapu. B ToTr ke nepuon (CHumnmii-
ckoe BpeMs) chopMupoBaicsa ByiKaH Ycruka. Ha BTopoM oTame (mocne pucc-Bropma)
OKOHuaTeIbHO copMupopanca ocTpok CajMHa M OCHOBHaa 4YacTh 0-Ba Jlumapu. MowsHsle
u3pepkeHus Bynkasa Mowte IToppu Ha o-Be CanuHa oTMe4YeHBl B paHHeM H CpelHEM
BIOpMe, a BynkaHa Moure Can Amxeno Ha o-Be Jlunapu — B Havane Bopma [315] . Mcximo-
YHTENIBHO K II03ZHEMY IUIEHCTOLEHY M TOJIOLEHY OTHOCHICA HesATebHoCcTh BynbkaHo
u Ctpom6omu. B uctopuyeckoe Bpems neiicTBoBany Jlunapu u BynbkaHo.

Ina Jlunapckodl TPymIbl BYJIKaHOB BbIAABNAETCA CMeHa THMMYHO Ca-lenodHbIX J1aB
NepBOH CTaOMH BynkKaHW3Md Gonee NO3IHUMH U COBPEMEHHBIMH 1IOLIOHHTOBBIMH. JlaHHbIe
NETPOJIOTHH M M30TOMNBI ST MO3BOJIAKT NPEANONAraTh MaHTHHHOE TPOHCXOXIECHHE JIaB
[395, 146] .

K pacCMOTpEHHOH BYIKaHHYECKOH NPOBMHLIHMH NpPHYMCIIAETCA TAKXKe CTPATOBYJIKAaH
ITHA, HaXOOAIIMHCA Ha BOCTOUYHOM moGepexbe CHUMIMH, KOTOpBIA TakXe chOpMHPO-
pasica B meicroueHe. OH COCTOMT B OCHOBHOM H3 IUENIOYHbIX 0a3ajbTOB H MPOJYKTOB HX
mudbeperimanuyu (Tpaxuba3anbToB M TPaXHaHNe3WTOB). BasanbThi KOHUA JO3THHHCKOrO
nepuoaa uMelT Bo3pacT 210 ThIC. NeT, a NaBbl BHU3Y KoHyca ITHel — 90 Thic. et [234].

B mpepgenax TuppeHckoit riny60KOBOJHOH BIIagMHBI NPOABJIEHHA BYNKaHW3Ma He-
M3BECTHOI'0 BO3pacTa OTMEYEHBI MO TPABUMETPHUYECKHM AHOMAIMAM HAa CHIMIIHACKOM
1 xanabpuiickom cisionax [433]. Ha aGuccanbroli paHMHe mnours Ha 3 KM BO3BBIUA-
erTcA TOBOAHbIH Bynkad Baswmosa. Cyna mno pesynbraramM [parupOBaHWs, OH COCTOHT
U3 neonutoBbix Gasanbrop [67]. Ilo XapakTepy MarHMTHBIX aHOMAJIMH Bpems ero o6
pazosanusd oueHupaerca 0,7-2.4 muH. ner (onoxa Maryama) [146]. B obpasnax, oro-
GpaHHBIX ¢ KOpa/UIoBO# KOpPOHbI oToro Bymkana, E.K. Kyamuuesa (MI'Y, Huc “Axane-
mux C. BaBunor™) ompemesnina ofMHOYHBIH MHOLEHOBBIH Kopamut Acanthocuethus tran-
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sylvanicus Reuss, COBMeCTHO ¢ TOpTOHCKOil ractpomofioit Nassa cf. subprismata, Jro
JaeT OCHOBaHHE IOJIaraTh, Yro Hayano ¢OPMHPOBAHMA KOHYCa IOJBOJHOIO BYyNKaHa
Bammona, BO3MOXHO, BOCXOIOHUT K CpeJHEMY MHOIIEHY .

B 1oro-eocrouHoit o0nactH abHccaibHOM paBHUHBI THPPEHCKOH BNagHHbI BO3BbIIIA-
eTcfi OTPOMHBIA TOABOAHBIA ByIkKaH Mapcumu, C/OXEHHBIH JIaTUT-aH/IE3UTaMH, JIaTHT-
aHe3uTOBbIMH Gasanbramu [331].

3HauuTenbHbIE NPOARIEHHA Cy0ajpanbHOrO0 M MOMABOJHOTO BYJIKAHH3MAa XapaKTepHbI
mna Adpuxano-CHupnuiickoro nopora. B TeueHue mieicToneHa B HeCKOIbKO ¢a3 mpouc-
Xoawio (POPMHPOBAHME, BYNKaHMYeCKHMX ocTposoB Jlwmosmi u [lantermepws, mpuypo-
ueHHbIX K Gopram rpabeHoB, Ije MpoXomAT riyOuHHbIE pa3zmombl [384, 184]. Ormenn
I'paxam u QepHaHanies ABNAITCA He eNWHCTBEHHBIMH CBHIETeNIAMH INOJBOJHOIO BYIKa-
HHU3Ma.

B BocrouHom Cpemu3eMHOMOpbE NPOSBIEHHA YETBEPTHYHOIO BYJIKAHH3Ma OTMeYeHbI
nuuib Ha tore Jreiickoro OacceiiHa, roe Bynkaubl AsruHa, MeraHa, Munoc, AHTtHnapa,
Cantopu, Hucupoc, Marn u Koc 00pa3zyior oTueTIMBO BBIP@XKEHHYI0 IIMPOTHYIO OYTY
[473].

Kax u JIunmapckas rpynna ByJIKaHOB, OHa CBA3aHa ¢ cyOnykumei AdpHKaHCKOH IUTHTBI
[368, 385]. IIna 3TO# NpPOBMHUMH XapaKTepHbl NATHT-aHOE3NTHI, JAUMTHI H DPHOIMTHI
[395, 315].

TouHO maTHPOBaHO MOWHOE MHHOHCKOe u3pepkeHue CanrtopuHa (3,5 ThIC. /€T H.)
[370, 371] . Ecrp yka3sanus u o Gosiee npeBHUX u3BepKeHHAX (okono 18 ThIC. JIeT Hasap)
3TOr0 BYJIKaHA, YCTAHOBJIGHHBIX IO IEIUIOBBIM MpPOCIIOAM B KONOHKaX ocamkos. K-Ar
OATHPOBKH TMOKAa3alH, YTO Ipe[KaabldepoBble AamuThl HUHHPOC HMENT BO3PacT OKOINO
200 Thic. et [315].

B uenom crienyer oTMETHTb, YTO reollorHYeckasd oBCTaHOBKA B HETBEPTHUHOE BpeMsA
He MMEET CBOMX AHAIOTOB B Te0JIOTMUECKOM MpouuioM. 1o 3aBepiiatouii stan dop-
MHPOBaHMA BHYTPHMAaTepUKOBOH Merasmafuubl CpelM3eMHOro MOpA Ha TeTepPOreHHOM
OCHOBaHWH OKPaUHHOM 30Hb! oKeaHa TeTHC, 3aK phIBILETOCH e1le B Me3030€.

FEOMOP®OJIOIUA IOHA

IpumeuarensHoit 4eproit Mopdonorum Cpegu3eMHOTO MOpA HBMNACICA €r0 CIIOXHAA
KoHOUrypawysa, obycrnosieHHas MeperuieTeHHeM MOP(OCTPYKTYp IUHPOTHOTO H cybme-
PHAMOHANTBHOTO IpocTMpaHuA. B Mectax, rue anbnuiCKHUil TeKTOHHYECKMH IUTaH COBNapas
C [IPEBHHM, BO3HHKIIH MePHIHOHANbHbIEe BMaJMHBI HECTIOXHOrO CTPOCHMA, a TaM, Ifie
OH IIepeceKanca — CIOXHEHIIMe CTPYKTY PbI IIMPOTHOTO IPOCTHPAHHA :

CoBpeMennbie ouvepraHHa CpemM3eMHOMOpPCKOH MeraBmajuHbl M OCHOBHble Mopdo-
CTPYKTYphl aHa COPMHPOBATHMCE B Pe3yJIbTaTe IITMOLEH-YeTBepTHYHBIX NuddepeHHans-
HBIX [BH)KEHHH, XOTA OCHOBHbIE € 3JIeMEHTHI BO3HUKIIM pPaHblUe — elle B MuoleHe [32,
68, 63, 69, 334].

IImoneH-4e TBEPTHYHBIE IBI)KEHUA NPHBENM K 06Pa30BaHUI0 CIIOXKHOH CHUCTEMBI BIIA[UH
JrumHCKoro Keyoba, Jrejickoro Mops, Adpukano-CHIHIHACKOro mopora, MopgocTpyk-
1yp Bocrouno-Cpesnzemuomopekoro Bana. CpeguseMHOMOpCKas MerasnafauHa Mopgomo-
ruueckH pasHopomHa (puc.3, Bkn.). OTnenbHble ee YacTH pas3nHyarOTCA INyOHHAMH H
obmwuM Mopdonorudeckum crpoenem [74, 32, 75]. Becbma cylecTBeHHbIE Pa3NMUuMA
HaONMIOAATCA MEXKAY neHTpanbHeiMy obnactamu Amkupo-llposanckoro, Tuppenckoro
DacceitHOB, ¢ omHO#M, H Bocrounoro CpenusemuoMopss, ¢ Apyroi croponsl. Tak, orpomMHas
mwiowans Aypkupo-lIpoanckoro GacceiiHa npefcTaBieHa IUIOCKOMOHHOH KOTIQBHHOIM,
B Oonblleil YacTH aKKyMYIATHBHO BhIDOBHEHHOH. Me30- H MuKpodopMel penbeda pas-
BHTBI JIMIIb Ha HeGonmpliMx ydYacTkax. Kpome Toro, rimyOWHBI MOCTENEHHO HapacTaloT
N0 HANpaBJIEHUI0 K UEHTpaJbHbIM paiioHaM KorjoBuHbI. CoBceM Opyraa kapTiHa B Boc-
TouHOM Gacceiine. B oBnacti noxa 3mech pa3surThl TPH KPYIHEANIMX MOPHONOrHYECKHX
CTPYKTYPbl NMPEMMYLIECTBEHHO IIHPOTHOTO npoctupaHus: Bocroyro-Cpemu3eMHOMO pCKHil
BaJl, CHCTeMa IyDOKOBOOHBIX BUAagWH JJUIMHCKOrO Xenoba ¥ 10)KHAA 1eNmb IIOJIOrMX
ob6umpHbIX KotroBMH. [lopaBnswomas Iwiowans [OHA 3aMETHO HIH Pe3KQ PacUNeHeHa,
a BO3BbILIEHHOCTH 06BIYHO 6ONee OCTPOBEpIIMHHEI, YeM B 3amajgHoi yacTH Mopsa. Makcu-
MaJipHble IITyGHHBI MIPHYPOUYEHbl K KPaeBbIM YaCTAM JIOXKa [iHA. AKKYMYIIATHBHO BbIPOB-
HEHBI JIHILIb IyGoKOBOIHbIe YacTH JlepaHTHiickoi u LleHTpaibHOM BIaguH.

I'nyboxoBoaHble BnafuHbl Mo nepupepuu BocrouHoro GaccefiHa Ha MPOTSAKEHHWH YeT-
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BEPTHYHOTO NepHoda CIYXWIH JIOBYIIKaMH 0C4ouYHOr0 MarepHana, MOCTYTaBLIero
¢ Bopocbopa, ¥ ABIANHCH 30HAMH OTHOCHTENIBHOTO 'Hermpomycka' ero B LeHTPAIbHYI0
oGnactb Mopa [79] .

JlaHHBIE HETIPEPBIBHOTO CeHcMONpoHIMPOBaHUA CBHETENBCTBYIOT, YI0 AJDKHpO-
[lpoBaHCckas BmagMHa M B [OYETBEPTHUYHOE BpemA Obima mnockopoHHoi. M, HaoGopor,
nHo Tuppenckoi BnaguHel . Bocrounoro CpemuseMHOMOpbA GbINIO CYILECTBEHHO pac-
WieHeHo.

B TeueHue mmeiicToneHa NPOMCXOMMI TMPOLECC He TONMBKO PpACYIEHEHHSA, HO M Cria-
KuBaHWA penbedpa pHa. Cynas mo MIMPOKOMY pacmpocTpaHeHHId Me30- i MHKpodopm
Ha gHe Bocrounoro GacceiiHa mpouecc BbIpABHHBaHMA 3eCh He 3aBepiueH. JIMmb orHOCH-
TenbHo HeGonbiive Haubonee riyGOKOBOAHBIE YYaCTKHM BNAAMH NpeACTaBNANT coboii
aKKYMYJISITHBHbIE paBHUHbBI. bnoke Kk nepudepuu B 3T0il 061aCTH IIMPOKO PaciipoCTpaHeH
MeJIKopacWieHeHHbI penbed, a poBHoe HHO JleBaHTHMIICKOH BNaJMHBI ABJIAETCA CIlefl-
CTBHEM Kak YeTBEPTHYHOM, TaK M JOYETBEPTUYHOH aKKyMynAuuH. To ke caMoe MOXHO
CKa3aTh U B OTHOLLEHUM A pHaTHYeCKOH IIyOOKOBOIHOH BIaIHHBIL.

Ilponecc BelpaBHMBaHUA pAHa BoctouHoro GaccefiHa MMen cnoXHbIH XapakTtep. Ilo
AaHHBIM HEMpPEpBIBHOIO CeicMONMpodUIHPOBAHHSA BHIABJIEHbI 3HAUMTE/IbHBIE MeEpenabl
MOIIHOCTEH OCagoUYHOH TonM B NepudepHMiHBIX W IEHTPATbHBIX BMAJMHAX, 4 TaKXe
Ha BocrouHo-Cpenu3eMHOMOPCKOM Baly .

KoHTHHeHTanbHBIH CKIOH [NOBOJBHO HEOJHOpPOMEH TI0 CTPOeHHK Bo Bcex OacceitHax
CpenuseMHoro mopa (puc. 3). B llentpansHom u Bocrounom GacceiiHaxX CyILeCTBEHHO
Pa3’MYAKTCA F0XKHBIH M CEBEPHBIH CKIIOHBI. AQpPHKAHCKHI CKIIOH CPaBHHTENIBHO MPOCTOrO
CTPOCHHA C HECIIOMHON CHCTEMO# TMOIBOJHBIX OJHMH U YepeJOBAHUEM KPYTBIX H TIONOFHX
yuacTkoB. BepxHas ero uacts Gonee kpyTas, yem HwkHsAA. Bnons nobepexsa bankan,
Kpuro-Popocckoit octpoBHo#i ayru M TaBpa CKIIOH XapakTepH3yercs MOBCEMECTHOM
BBICOKOH KPYTH3HOH, Pa3sBUTHEM OTHENbHBIX BO3IBBIUIEHHOCTH, NPOCTPAWIUMXCA B BHE
YT, a TAK)Ke CIOKHOH pacWIeHeHHOCTBIO.

B TuppenckoM GacceiiHe CpaBHUTENBHO IOJIOTHMHl CKJIOH C TPAJAMH XOJIMOB THITHYEH
JUlA CeBEPHOH M I0XKHOM ero odnacTei, Iie Mo BoIo# MPoCcTHPawTCA anbiuibl. CnoXHoro
cTpoeHusl CkiioH Habmiopaercs soons Cunmnuu, Kanabpwi u AneHHMHCKOIO noOepexxb.
3pech pa3sBUTBI KpYTble YCTYIbI, CTYNMEeHH, MHOTOYHMCIICHHBIE TO[BOJIHbIE [IONHHBI, OT-
JebHBIe BO3BBINIEHHOCTH. CTymeHyaToCcTh NpHCYLIa [T CapAMHCKOro ckIloHa. Ha kpyThix
yerynax obHaxaeTca KpucTaymyeckuil ¢pyunament Capmuann [143] .

B Amxupo-IlpoBanckom Gacceiiie BAonb AIDKHpcKoro nobepexba oTMeYeH BoKoBbIR
XapakTep CTpoeHUA CKJIOHA, YepefoBaHMe KPYThIX M OTHOCHTENBHO TOJIOTHX YYacTKOB.
Haunbonee kpyThle YYaCTKH JiMIlieHbI MOP(OIOrHYECKH BbIPasKeHHBIX NMOJBOIHBIX JIOHMH.
OTMenb 3aMeTHOH ILIMPHHBI JIOCTHTAeT JIHMIIb B 3aJHBAX, 3 BO MHOTHX MECTaX OHA OYEHb
y3Ka UM ee BoBce HeT. ¥ Capmuickoro nobepexba oTMenb LIHPOKasA, a CKIIOH IOBOJIBHO
nonoruit. KopeukaHCkuit CKIloH M3pe3aH MHOTOYMCIIEHHBIMH KODOTKMMHM PBaMH, NpoOTA-
JKeHHbIe [TONMHBI PasBUTHI MeHbie. OTMeNs 3[eck NMoOYTH He pa3suTa. HeomHOPOEH CKIIOH
Bokpyr baneapcikoro apxumenara: 0XHbIH CKJIOH TOJIOTHH CO CTYTIEHAMM, YCTYIaMH
M [JONMHAMH, 2 BOCTOUHBIH H CeBepHbIit — 0OPbIBMCTBL, KPYTOH.

KpyTo#t M3pesan MHorouncneHHbIMU formHamu IlpoBanckwii cknoH, Gomee monorwui
M TPOCT N0 CTPOEHUI0 JIEOHCKHI CKIIOH.

Kak mnokaszanu reonoro-reopu3nyeckue HCCIeNOBaHUA, OTMENb M CKIIOH CJIOXEHbI
MOrpy>eHHBIMH TOf, BOZAOH pas/MYHBIMH MAaTepHKOBBIMH TeOCTPYKTYpPaMH, pacujieHeH-
HBIMH MOJIOABIMH AnddepeHIManbHBIME TeKTOHMUECKMMH ABMKeHuAMH [31, 32, 334].

Hanpotus aBaHpensT kpynHbix pex (Hwuna, Ponbl, 36po) CKIIOH 3aMeTHO BBHINONOXeH
MOJIONBIMH OCaKaMH. 37ech pa3BUTBI MOLIHBIE KOHYCHI BEHIHOCOB pek, 0B6pasoBaBimecs
B OCHOBHOM B IUIMOLEH-TUIeHCcTOoNeHe. Havano ux popMUpOBaHHA BOCXOIHT K MECCHHHIO
[117,334]. B Meccunun B CBA3M C MajieHHeM ypoeHA mops Gosee yem Ha 1000 M, o6pa-
30BaHME KOHYCOB BBIHOCA TEPPUTEHHBIX OTIOXeHWH TNPOTEKAI0 BO MHOIMX paioHaX
KOHTHHEHTAJIBHOTO CKIIOHA, IJIaBHBIM 06pa3oM HipKHeil ero 3oHe M y mopgHoxwa [117].

OrpoMHble MacChl OCaJJOYHOI'O MaTepuarna TPaHCIOPTHPOBAIKCH BJOMIb 10 MOABOIHBIM
[OOJMHAM CYCIeH3MOHHBIMH NOTOKaMH. MollHble CepuH IUIMOLEH-TUIEHCTONEHOBBIX Typ-
GupnuToB OBHapy’eHBI Ha [THMINAX MHOIMX MONBOJHBIX [AOJIMH BCeX OCHOBHBIX BacceiiHoB
Cpenu3seMHoro Mops (CBOAKY JaHHbIX cM. [81]).
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HauBonee cylleCTBEeHHBIM 3/IeMEHTOM NpHpoObl EBpomel B UeTBepTHYHBIHA Hepuon Obulo
MaTepHKoBoe oneyieHeHde (puc. 4). Bo BpemMsa MakCHMaibHOTO Pa3BUTHA €ro IUIOLIATb
3jeck mocturana 5,7 muH. kM® [73]. Ha Bcem XXe CeBEpPHOM IOJIYLIAPHA MaTePUKOBBIE
Jibjipl 3aHAMaTH 30 MITH. KM, @ COBMECTHO ¢ MOPCKHMH fbAaMu — 50 MiH. km? . Takum
obpa3oM, CHEXHO-IeTHHKOBAA MoBepxHocts EBpasuu npefcraBiAna coboi KomoccanbHbIR
ouar oxnaxaenua 3emnu. 31a 06nacTs N0 pazMepaM B 2—3 pasa MPEeBLILIATA COBPEMEHHYIO
AHTapKTHIY. Temnepa'.rypa B LEHTpax mnocrnegHero onefeHuA EBpomnbl paBHsAIace NpH-
MEpHO —37 — —45°C, a noHwxkeHHe TeMneparyphl y Kpas MarepukoBOro Jibja (5189 (6]
Ha 5,2° HuKe MO CPABHEHMIO C COBPEMEHHOM TOIOBOI u3otepMoii [94] .

Knumarpueckoe BruAHHE IeIHHKOB paclpOCTPAHATIOCh Ype3BhIYAiHO IIMPOKO. ITO
BbIPa3sHIOCh TpeX[ie BCero B 06pa3oBaHHM OrpOMHOH 30HBI MEPHTNANMATIBHOTO KJIMMATa
3a rpaHHled JIEIHHKOBBIX MOKPOBOB, BKIioyas Cpequ3eMHoe Mope.

B crajuarnsl JleTHUKOBBIX 3M0X 06LUMpHble o6nactu A, [lupeHees u HEKOTOpbIe TOPBI
AnennuH, bankan, TaBpa, Jlusana, Cuupnmu, Kopeuky, Bo3MoXHO, B ATiacca, HOKphIBa-
JMCb TOpHBIMH NefHHKamMu [319, 348, 196, 197, 199,479, 350, 237, 136] (puc. 4).06masn
IWIOWaak ANbMACKHX JICIHMKOB cocraBnsuia 32 Thic. KM (coBeTBEHHO B Anboax
17 1hic. KM?), B TO BpeMs KaK COBDPeMEHHBIMH JIbAaMH NOKPbITO 4,14 Thic. kM? [319].
CHerosas JIMHMA CHH3WIACh B JIe[HUKOBbIE 3noxy Ha 2000 M, BBIXOoAsA Ha YposeHs 1200 m.
B Henrpansom Taspe (Typuus) coBpeMerHas CHerosas I'PaHHIIA TPOXOMMT Ha BBICOTE
3500 M, a coBpeMeHHBIX NefiHUKOB — Ha nbicote 2900—3000 M. B nocienHomw neguuKko-
BYIO 3TIOXY OHH ONYCKaJMCh COOTBeTCTReHHO mo 2800 1 2100—2250 M [196, 445] . OcHoB-
Hble 0CODEHHOCTH uYeTBEpPTHUHOro kiMMara Eppomneiickoro noGepexea Cpeau3eMHOro
MOP#A BBIABJIAKTCA [0 Pe3YJIbTaTdM JIHTOJIOTHYECKHX H NaTMHOIOTHYECKHX HCCIIE0BAHUM
KOHTHHEHTIBHBIX OTJIOXKeHHH MODepeixbs, W3NOXKEeHHbIX B pane pabor [478, 297, 398,
200, 497, 282, 464] . Kak nokasan aHamu3 314X faHHeiX [120, 121] B ne¢AHUKOBbIE IMOXH
OblI0 [IBa MEpPHO/A CYIUECCTBEHHOTO MOXONONaHUA, Pa3felieHHBIC [UIMTEIIBHBIM TPOMEXyT-
KOM [epPeMEeHHOIro KJMMAaTa, KOI[a Yepe[oBiUIMCh OTHOCHTENIbHbIe MOXOJIOJAaHHA H T0-
TenneHua (puc. 5). B uyacTHocTH, B Anbnax cylecTBEHHOE TMoTelnleHue B pailone Mc-
fpyKka oTMeueHo okono 31 Teic. meT Hazam [277]. B xonommsie mepuo/ibl B TOPHBIX 06
NacTAX pA3BHBAJIMCh TYHAPOBBIE DPACTEHHA, XBOHHbIe W Oepe3oBble Jleca, a B HH3MEH-
HOCTAX — pPACTHTENIbHOCTh CTemeil, nonynycreirs. Llupoko GbIH pa3sBHTBI NECCOBBIE OT-
noxeHus (puc. 4).

B MexefHUKOBbA, HAPALY ¢ MHOroyucieHidbIMH (azaMH TEIUIOTO KIMMAaTa WMEJH
MecTo (a3pl OTHOCHTENBHBIX moxonopanwit (puc. 5). Ha somocGope nonywwm passuTHe
cyGTponiyeckne BiarosioOuBbie Jleca, KOTOpble HAa OTAEIBHBIX JTanmax CMEHIMCh pac-
THTEJIBHOCTBI0 COBPEMEHHOTO THNa My Bosee xcepodurtHoit. JlutonorudeckimMu HHOMKa-
TOpaMH TeMJIOro BIAXHOTO KIIMMaTa B M3YUEHHBD( pa3pe3ax ABMIMCH MOYBBI Teppa pocca,
pecrpedeHHble Ha mobepexbe I[lposanca, WMcmanwi, Mranum B pucc-BlopMckuX u OGonee

JIPEBHUX MEKJIE/IHHKOBBIX OTIOKCHUAX [412]. Ux obBpazosanue TPOHCXOMHT NPH CPeiHe-
ropoBoit TeMneparype 12—15°C, aHBapckoit Temiteparype He MeHee —4 C° M BIIaXKHOCTH
poiue 500 MM [439]. B coBpemerHoM Cpeiu3eMHOMOpbe OHU PaclpOCTPAHEHBI B JIECHBIX
paioHax, Ha PaBHHHAX, CKJIOHAX rop, PeYHbIX JOJIHHEEX.

Tennsiii NePeMeHHBI KIMMAT XapaKTepeH LA ronoueHa (puc. 5). B Amwmax ot-
yernuBoe notelenue no '*C ycranosneno 10,9—11!,3 Toic, et Hazap, [277] .

Ha obumphoM roxuHOM noGepexse Cpelu3eMHOMOpPbS KJIMMAT B IUICHCTOLEHE W TO-
JIOllEHEe MeHsJICA KaK W B eBpONeicKo# 3o0He. JInub B HeKOTOpBIX ofJ1aCTAX spue BBl
paxceHbl ha3bl BIDKHOTO KIMMAaTa, NOJYYMBIUKe Hu3BaHWe IUIFOBHanoB. Jo chX mop npo-
O0JIAKaeTCA JUCKYCCHA, COOTBETCIBYIOT JIM 3TH IUIK BHAJIbI JIEOAHUKOBBIM HIIH MeXJI1eiHH -
KOBBIM 3110XaM EBporibl, KakoB HX BO3PACT U IPOMIO. DKHTEILHOCTb.

HHTepecHo# NpefcTaBnfaercs acTPOHOMHYECKAA TeOpHA IUTIOBHATBHBIX H MEXIUTIOBH-
anbHBIX 3MOX B Adppuke [158]. Mo mueHmo M. Be:pHapa B M3MeHeHHAX YeTBEPTHIHOO
K/IMMaTa BaKHEHIUYI pOJib MI'PaeT HaKJIOH ocH 3eud. [Ipu Makcumymax Halcnoua Ha-
CTYTNAi0T MeXJIEITHHK OBBIE JIIOXH B BBICOKHX, [UIKBH:UIbHbIE B HH3KHX, apDHIHbIE B c:pammx

cyBTpONMYeCKHX LIMPOTaX. MHHMMaIBHBIM HAaKJIOHaM 3eMHOH OCH COOTBETCTBYIOT OTle-
[eHEHHs B BBICOKHX, 3HMHHE M [aX¢ perynspHbIe LUUKIOHMYECKHE [IOXIH BrTPOIHM-
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