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Hoceswaemes ceemnoil nassmu Moux pooumeneti
d.2-m.u. bM Menuxcemana (1928-1992) u x.2-m.3. AN, Muayaxansan (1936-2013),

HEYMoOMUMBbIX ucenedosamenett 22002, MasMamuma i BVIAKaHuIMa .4;?,\1(’”111‘{

BBEJIEHHE

Bynkanusm  ABIfSeTCH  NOBEPXHOCTHBIM  NPOABICHHEM  BBICOKOH  TeMIepaTyphbl
BHYTPCHHHAX obonouek 3eMiH W TIPOIIECCOB, CBAZAHHBIX C TICPCHOCOM HTOro TCIUa H
BCINCCTBA M3 I‘Jl)’GHH Ha TIOBEPXHOCTS. IIval BO3HHUKHOBEHHHW PA3ZTHYHBIX re0HHAMHYECKHUX
TpaHcdiopmalmii, TakWX Kak pudTHHT, cYOIYKUMA WIH KOIIM3HA, MOKET POHCXOIRTH
YACTHYHOE MIABICHAE B BEPXHEH MAHTUM WIH 3EMHOM KOpPE, KOTOPOC B COBOKYMHOCTH €
TIOBBIIEHHOMK MPOHUITAEMOCTBIO KOPbl TIPUBOJAHUT K TIOXBEMY Mal'M Ha TIOBCPXHOCTE H
BOZHMKHOBEHHHO 3 (YIUBHEIX W IKCIUTO3MBHBIX BY/IKAHWUECKHX HIBEPKEHUIT,

Msyuenmio ocofieHHOCTEH reHepaliii MarM, CO31aHHIO METPOTEHETHHECKHX | BYTKaH0-
TEKTOHHYECKHX MOAETCH B mpeeniaX OCTPOBHBIX JIYT, CPEAMHHO-OKEAHWYCCKHX XpehiTos,
KOHTHHEHTAJILHBIX ]JPI(I)'I‘OB H OKCAHHYCCKHX OCTPOBOB TMOCBALUCHLI MHOIOMHUCICHHBIC
HaYIHBIC HMCCIIECIOBAHUA. B TO WC BPEMA, OTHOCUTCIBHO TMPHYHH BO3HHKHORCHWA
MacIITabHOTO0 M TIPOAOKHTENLHOIO MAIMATHIMA B 30HAX KOHTHHEHTAILHOH KOIUIH3HH
(Takux kak ApMsaHckoe Haropee, TuGer u 21p.) eanHoe Muenne He chopmuposano. Mmerno
1Mo 2Toi NPHYHHE, B TIOCIICIHUE JICCATHIIETHA KOJTH3HOHHBI BYJIKAHU3M [IpHBJICKACT
BHUMaHHUe MHOIMX WCCIIE10BaTENCH, TIOCKOJILKY OTJIMHACTCA LIEIILIM PAIIOM CIICIJM(‘J!i‘-IﬂCKH.‘(
ocofeHHoCTell OT BYTKaHH3Ma APYTHX TFeoJHHAMHYecKHX obcTanoBok. Kak oTmedeno B
pabore (Pearce, 2014), B pomrocpouHoi mepcrieKTHBE CYOAYKUMOHNBIN BYIKAHNIM
CMEHSETCS KOIUIM3HOHHBIM, KOTOPBIH B CBOW 0Yepe/b TEPEXOIUT B KOHTHHEHTAJILHLII-
BHYTpHIMTHEIHA, To ecTh reoxumuueckne 0COOEHHOCTH KOMIH3MOHHOTO BYIKAHWIMA
ABJIAIOTCH UHIAMKATOPAMH CMEHBI MEOAMHAMMHUYECKUX 00CTaHOBOK, JAOTIONIHAS HALIK 3HAHUA O
TIPHPO/IE BYTKAHWICCKOH akTHBHOCTH M €€ JBONIONMH BO BPEMEHHW M B TPOCTPAHCTBE B
LEITOM.

Baxno#i  0co0eHHOCTBIO  KOIUTH3MOHHOTO  BYJIKAHM3MA SBISICTCS  MPUYPOUCHHOCT
apeanos BYJIKAHU3IMA K TEM MW HHBIM TEKTOHHYECKHMM 30HAM PACTAKCHHUA B YCIIOBMAX
KOIUTH3MOHHOTO TIIATO, TaK Kak 0e3 HAJIMYMA JOKATBHRIX CTPYKTYP PACTHREHU HE MOKET
OBITH JOCTHTHYTA CTETICHb MPOHHIIAEMOCTH KOPbI HeoDXoamvias s (JOpMHPOBAHHA Kak
MOHOTEHHBIX (APEAIbHbIX) BYIKAHHYECKHX KIIACTEPOB, TAK H KPYIIHBIX CTPATOBYIKAHOB,

B jannoit paote Ha OCHOBE BCECTOPOHHETO aHAIN3a HOBLIX TCONOMMYCCKMX.
FEOXHMMUECKHX M BYIKAHOIOTHYE CKHX HCL‘HEHGB&HKI‘&, H30TOINHBIX JE]'J'HP{}BOK MerolamMHu
YAr/*Ar u unspiked K-Ar, a Takke 06061eHIS COBPEMEHHLIX PE3Y/ILTATOR THTEPATYPHBIX.
BYTKAHONIOMHIECKAX, TEOTEKTOHMYECKHX, FEOXMMHIECKUX W Teo(MIUTECKHX HeLlie I0BarHH



Mpe;UIoKeHa MOJIe b TEHEPALMK MArM B 30He APaBUHACKOH KOHTHHEHTAILHON KOIM3AKM HA
TPUMEPE HETBEPTUMHOIO BYIIKAHU3MA APMEHUN.

HoBble JlaHHble M0 FEOXMMUM W W30TONHH KOJLTH3HOHHOTO BYJIKaHH3Ma ApPMCHWH
HOIBOIIOT  BLISBHTL  Psji 11podieM B CYLICCTBYIOMIMX  KOHIENIMAX  OTHOCHTETBHO
(hopMUpOBAHMI  KOHTHHEHTLIBHON KOPLl M TFEOXHMHYECKH OXapakTepwsoRaTh poilb
KOJUTM3HOHHOTO BYJIKaHU3Ma B ¢¢ cranoBneHud. Kpome Toro, reoXMMHUECKHE 0CODEHHOCTH
BYIIKAHHW3MA B 30HAX KO/UTM3HH [H03BOJIAIOT TAKAKC OLUCHHTL MOUIHOCTH KOHTHHEHTAIILHOH
KOPBI B 30HAX KOJITH3WHW, B JaHH0H paboTe BIICPRLIC MOKA3aHO PE3KOE YBETHYEHHE MOTITHOCTH
KOPBL B Ipeje/iaX CeBepo-BOCTOMHONH H4CTH 30HBI KOJUIM3WHM C CeBepa Ha lor, of
Jlkanaxerckoro waropes ao CB Hpara.

3a BCIO MCTOPHIO HEJIOBEYECTBA BCITHKO BB BHHMAHHC OOWIECTBA K NPUPOIHOM
OMACHOCTAM, TAKUM KaK 3CMICTPSCCHWS, W3BEPHEHHUS BYJIKAHOB, IYHAMH, OIIOI3HH.
Heeamorps Ha To. 4T0 CHIThHBIE W KaracTpoirdeckie Bylikannaeckue misepkeris (VEI=S)
NAPAKTCPH3YIOTCS  CYIIECTBEHHO MEHbLIIEH 4YacTOTOH IOBTOPSEMOCTH B CPABHEHWH C
CHIILHBLIMA 3EMICTPACCHUS MU, KaK B JIPEBHEH, Tak W B HOBEHIIEH WCTOPUM H3BECTHLI
MHOFOUMMCIIEHHBIE BYJIKAHHUECKHE KATACTPO(BI, NPUBOMBIINE HEPEIKO K ThICAYAM M JaKe
K JICCATKAM THICAY HEIOBCHECKHX SKEPTB M K PIMKATLHEIM H3MCHEHMAM Kiaumara. B
HACTOAIICE BPEMA, BO MHOIHX PErHOHAX MHpA, B CBA3M ¢ ypDaHusaumed, pocrom
YUCJICHHOCTH HACE/ICHUA W PACHIMPECHHEM MH(PACTPYKTYPhl, YA3BUMOCTL Ye€jI0BEHECTBA
nepel NMPUPOAHBIMHM  KATAKIM3MAMM HEYKJIOHHO Bo3pactaeT. BawHOo OTMETHTH, HTO
3a4aCTYI0,  [0CNEACTBUA  MPUPOJHBIX  KATAK/IM3MOB  HE  OrpaHMYMHBAIOTCA X
HCTIOCPEICTBEHHBIM  BO3JleHCcTBHEM Ha HACEICHHE, HO MOTYT BhI3BATh  Cepbe3HbIC
COTTPAKENHBIC TEXHOTENHbIE KaTacTpodel. B manmoii pabore npureiens! pesyibratsl pabot
ABTOPA M €ro KoJler B 001acTH BEPOSTHOCTHOH OLEHKM BY/JIK4HHYECKOH OIacHOCTH
rycToHaceaeHHOH Apaparckoil J07HHBI W pailoHa APMAHCKOH aTOMHOH J7IEKTPOCTAHIIWH,
CTPATErHHECKU BAKHOIO 00beKTa HHPPACTPYKTYPbI.

By IKanusM 1 ero TPoIyKThl HIPAITH FHATHTETLHYIO POITh B PA3BUTHH 3¢MITH H DBOITIOIHH
JKM3HH M 4acTO UMEITH KaTacTpohudeckoe BO3IEHCTBME Ha KIMMaT. B gacTHOCTH, cauTaeTcs.
HTO B IITHOLEH-YETBEPTHYHOE BPEMS!, KOTOPOE XAPAKTEPH3IYETCA UEPEI0BAHHEM JIE/IHHKOBBIX
MEPHOI0B W NMOTETUICHWH, BYIIKAHW3M HEOAHOKPATHO OKa3biBAJl KAPAHHAILHOE BO3AEHCTBHE
Ha KIMMAT CclocoOCTBYS MMIpAllMH  HejloBeKa W €ro TnpejikoB B TIOHCKax Oolee
DIAronpPUATHLIX TEPPUTOPHIT JUIS KH3HH.

B konue cpeasero- Hauane nosanero naneonnra (=400 Ka), saunnaercs yruimsauus u
MHTEHCUBHOE MCHONL30BAHNHE GONBIIOrO KOMTWMCCTBA OBCHAMAHA W3 PHOJIMTOBBIX BYIKAHOB
ApMEHHH 1 APMAHCKOIO HAropbs, [PH 3TOM MCIOJIb30BAHUE ODCH/IMAHE JUIS NIPOH3BOICTBA
opyaMil  MpoAomkalioch BIUIOTH [0 paHHero  cpeaHeBekorhs  (Badalyan,  2010).

l'eoxumuueckne  ocobeHHocTH  oDCMIMAHA  [O3BOASIOT  JOCTATOMHO  JOCTOBEPHO
4



WASHTHDHUMPORATE NPORCXOKACHUE OOCKMAMAHOBLIX OPYAWi, ualifcuiuiX B npejenax
APXEONOrHYCCKUX MOCENEHHH, B TOM YMCIE YAAICHHBIX OT MCTOYHHKOR ofcHanana, uro
TIO3BOIIET BOCCTAHOBUTL 1TYTH JOMCTOPHYECKOH MUTpalliy M KOHTAKTh, B aanuo# padore
TPUBOAWTCA: NONHAE TEOXUMUHECKad Xapaxrepuzaumus obcwianana Manoro Kamkaza na
OCHOBE HCL‘J]EJ.IOBEU'I“FI dABTOpa 110 I€OXHUMHH  I'COJOIHYCCKHX ('lﬁp'd"li.l()ﬂ. a4  TakKe
apxeosnorudeckux obcuamanos  Apmennu, [pysun, AsepGaiipkana. toxnoii  Pocenn
(MMarecrau), Mpana u Typuuu v ux opuBsakd K TEM WK MHLIM TEOIOTHMECKUM HCTOUHHKAM
obcuanana (PHOIUTOBRIM ByNKanaM) ApMaHCKoTo maropes. Jlna oToil nenu paspaborana
MHHOBAIHOHHAN METO/IHKAa NeOXUMHYECKOH THITH3ALIMH 06CM,C(H8I13 A[)M}IIICT\'(H‘O Haropef.
TIO3BOJIAHOLLLAA PlLlEHTH(bHHHpDB'{lTb TCOIOrHyeCKue MCTOYHHKH OGCH,EU’[EIHUFIHX E'lp'l'Cq)&IK'l'OH.

B TOM HHUCNE TEX, KOTOPBIC PAHEe CYUTATUCL HEU3BCCTHLIMH.

1.  Hayunas HOBH3HA H AKTYATLHOCTH PaboThI

M3yyeHHBIC aBTOPOM  BYJIKAHMYECKHE KOMIUICKCH  (JOPMHPOBAINCH B CIKHBIX
reOJMHAMHYECCKHX  00CTAHOBKAX, CBA3AHHBIX C KOUIH3HEH ApaBuickod  IMThl W
Espasuiickoit okpaunel. Heemorpst Ha 1o, 4ro npofiemsl 3BOJIOURM BYIIKAHH3MA B 30HAX
KOHTHHEHTATBHON KOJTH3HH M3yqaroTes J0CTATOYHO JTABHO, TeM HE MeHee, HATHICCTBYET
uenblid paj “OenbIX MATEHT B OHAIMX 3HAHWAX O MEXAHH3IME TeHEPalMy MarM B 30Hax
KOMIM3HH W TIPHYMHAX  BO3HHKHOBEHMsl BYJIKaHH3MA HA  OUPOMHOI  TEppHTOpPHH
Anatomiicko-Apmano-Upanckoro kommsuonnoro miato (eebime 1.5 man, kv?). B paGore,
Ha NPUMEpE YETBEPTHYHOIO BYJIKAHW3MA APMEHWM M COTIPEICILHBIX TCPPHTOPHIA cilelana
MOMBITKA BOCIONHHTE P/ BAXHBIX NpoGelioB B M3YYEHHH KOILTH3HOHHOTO BYJIKAHH3MA.
Paccmartpuparotes  akTyanbHbIC TIPOGIEMBl  COBPCMCHHON BYITKAHOIOTHW, TEOXHMUM W
NETPOIOrHA:

1) neTporeHesnc BYIKAHWYECKHX CEPHIA, MPHYPOHEHHBIX K 30HaM KOJLTH3IHU:

2) reoxumuueckas THIU3AUMA  BYJIKAHMMECKHX CEpPH M reoguHaMuyeckas
HHTEPIIPETAINSA TIONYHEHHBIX JTAHHBIX,

3) BuepBhe BYIKAHW3M ApMEHMH pPAacCMATPHUBACTCA ¢  TIO3MIMH  (husmeckoi
BYJIKAHOIOIMM, [AIOTCH  OLUEHKH BA3KOCTH JAaBOBBIX [MOTOKOB, OOBACHCH MEXaHW3IM
o0pazoBaHus  HETHIMYHBIX  NPOTAXKEHHBIX  JIABOBBIX  [OTOKOB  PHOJIMTOBOrO M
TPAXHIALUUTOBOTO COCTABOB, PACCMATPHBAKOTCA (PU3MUECKHE MeXaHW3IMBI M TPHITEpHI
BOZHHKHOBEHHA TITHHHAHCKWX H3BEP/KEHMIT Ha TIPHMepe HEKOTOPLIX BYTKaH0B APMEHHH.

4) BnepBLIE TIPOBEJAEHO JETAlbHOE MHHEPAJIOI0-FEOXHMHYECKOE  HMCCIIE0BaHIE
JUKBHJIYCHOTO OJIMBHH-XPOMIIMHHENCBONO MAPATCHC3NCA KOMUTHIMOHHLIX MarM ApMeHHH,
OXaPaKTEePH30BaHbI MAHTHIHbIE HCTOYHUKH MAIM;

5) BrepBbie NPOBOJNTCS W3YHCHHE CBAIM M XapakTepa KOMTHIMOHHOTO BYIIKAHW3MA

ApPMEHWH ¢ COCTABOM W CTPYKTYPOH THTOCgephl, N HU3/IeAAIIEH MaHTHH, MOIIHOCTHIO KOPBL:
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6) BIEPBLIC YCTAHOBIEH MEXAHW3IM W YHACTHE MaHTHHHBIX  (IMTOChEepHRIX W
acreHocpepHbIX) M HHAKHEKOPOBBIX  (AJAKWTOBRIX) KOMIOHEHTOR B (hopMupoBanni
KOJUIH3HOHHBIX BY/IKAHITIECKHX KOMILICKCOR;

7) Brepshic mHa OCHOBE TeOXHMHYECKMX JaHHBIX OINCHEHA PuybuHa 3aneranus
nopepxHocT  Moxo B npegendax  ceBepo-BOCTOYHOM — 4dCTH  30HBL  KOJLIM3HM
YBEITMHUBAOILAACH © CEBEPA Ha 10T, 0T Axankanakckoro rato g0 CB Wpana;

8) Brepsble  0OCYKIAIOTCA  TEOXPOHONOrHYECKHE  ACHEKTHI  MHMLMALMA  T10CT-
KOILTH3HOHHOTO By/IKaHW3Ma B pernone FO0knoro Karkasa u ero narepaibHas 30HaTEHOCTh,
CBSI3AHHAN C PACTAHYTLIM BO BPeMEHH U [IPOCTPAHCTBE MEXAMH3MOM OTpbIBA CIII0A.

YKazaHHble HCCTEA0BaHUA NPEJCTARIAIOTCH OYEHb BAKHBIM JUln paspaborku obmei
KOHUETIIMH TEOIRHAMUYECKOI H MarMariyeckoil JBOMIOLHH B 30HAX KOJUIM3UKA B LenoM. B
padoTe NPHBE/ICHBI HOBBIE JTAHHBIC 110 reoXuMuH, Hiotonuu Sr, Nd, Hf, Pb yeTsepruunbix
nopox  Jlkasaxerckoro wHaropnsa, Jlopuiickoro w  Korafikckoro 1maro, Aparauckoit
BYITKAHWUCCKOH  obmacTH, Bapaenwcckoro # CIOHHKCKOTO BYJIKAHHYECKHX HATOPHH M
Kanarnckoro 6roka.

Baxxno ormernis 8 jannoi pabore BHepBble NPHBOMHTCA FEOXHMHMYECKAH OLEHKA
CYMIECTBEHNOTO W HEJOOTCHEHHOTO BRIAAa KOJUIH3HOMHOTO MarMaTHaMa B (hopMHpOBAITHE
KOHTHHEHTAIBHOH KOpbl AHATOMMHCKO-ApMAHRO-MpaHCKOro oporeHHoOro I101aro, BOINPEKH
kiaccudeckod moaenn (Taylor, 1977), ceaspiBatomieii (hopMHUPOBAHRE KOHTHHCHTAILHOM
KOPb! HCKITHOYHTENBLHO ¢ MAFMATH3MOM 30H CYOAYKIHH.

B paGore Gonblie BHAMAHHE YACACHO NPUKIAAHBLIM  ACHEKTAM  BYJIKAHOIOMMH,
CBA3AHHBIM ¢ BCPOATHOCTHOH OLEHKOH TOTEHUHATLHOH BYJIKAHUYCCKOH OTMACHOCTH IS
rycToHacelenHod ApapaTckoi T0JIHHEl APMCHHM H paoHa APMATICKOH aTOMHOMN CTAHLIMK.

B pabore obcy:aatores  pesyibTathl  HOBbIX, C(OPMUPOBABLIMECH HA  CTbIKE
BYIKAHOIOTHH, TCOXHMHH M apXeONoTHH MPHUKIAIHBIX HCCIEA0BAHMH JOMCTOPHYECKOTO
UCITONB30BAHUS 1 MEKPEIHOHAIILHOTO pactipocTpaneuus obeuanana. Jlannsie nonyueHHBIC
B pPe3yAbTATe YKA3aHHBIX TEOAPXCONOTHYCCKUX WCCIe0BaHHI  TI03BONMIIN  NIPOBECTH
JETATBHYIO TEOXHMHICCKYIO THITH3AMMIO PHOJIMTOB APMEHHH M BIlepBble BBIIEIHTL B HIX
ATAKHTOBBIC COCTABLI, KOTOPbIE ABIAIOTCH KOHEYHLIMH YICHAMH B PAZY CMEIIEHHS MarM Mpu
dopMupoBaiuyp 5oLIIOT0 06bEMa KMCIbIX H CPSIHEX N0 COCTABY HeTBEPTHIHBIX MATM 30HBI

KOJITH3WH.

2 [lesn w 3agavn weeaerosannin

OchpBuas ek HacTosne paboThl COCTOMT B BBISBICHHM MEXAHM3IMA TCHEPALIANA Marv
B [Ipe/Ie/laX BO3BLIUCHHLIX KOMTH3HOHHKIX [UIATO HA NPUMEPE YETBEPTHUHOIO BYNKAHH3MA
APMEHHH W CO3JaMAE KOMICHTYATRHOH Mojelii ByJikanusMa pernona Manoro Kaskasza w

Ap\iﬂIlCKOT‘(] Haropbs. B cBasu ¢ nocrasnenHoi LEIBIo PCLUANIMCE CICHYHOIIHE 3ala4H:
6



1) BbISBREHME W3OTOMHO-FEOXHMHYECKHX XapakTEPHUCTHK MPOAYKTOR  KOILTHIHOHHOIO
BynkanusMa Manoro Kaekasa, kak wacti Aratonmiicko-Apmsno-Hpanckoro oporentoro
nnato; 2) costaHWe MNETPOTeHETHHECKOH W TreoJHHaMAYeckoi MOIETH 9eTBEPTHUHOTO
BYJIKAHH3IMA  AHATONHHCKO-ApMsro-Mpanckoro T11aTo wa OCHOBE amanm3a HOBLIX 1
SHTEPATYPHBIX H30TOMHO-MEOXUMHYECKHX, MUHEPATOMHYSCKHX H E0H3NIECKNN TaH HBIX:
3) BhIABACHHE TATOCEPHBIX W/ HITH acTEHOCE PHBIX MAHTHIHLIX HCTOUHUKOB MArM, W IyTeH
JanbHeHIIeH X HBOIOLUKH - KPUCTALIH3AUMOHHON A depertinaltin WK cMeleHIs Mary
B Tipejleiax  pasTHYHBIX BY.JKaHWYeckWX KiactepoB Manoro Kasraza (JDkasaxerckwuii
xpeber, Aparan, Teram, Bapgennc, Cronnk, Kanan): 4) niyuenue npocrpancrsenioit
IUIOTHOCTH  PACHPEJIE/IEHHS  BYJIKAHMYECKUX [EHTpoB B npejenax Maroro Kaskasa n
CONpesIebHBIX TEPPUTOPHIT; 5) H3yueHHE FeoXpOHONOrHM BYJIKAHHIMA W €ro CBA3M C

reoJIWHaAMHKOH BO BPCMCHH,

3. (MakTHvecKHii MATEPHAI, METOAHKA H 00bLEM HecTe/I0BAHMI

OcHoBy jlaHHOi  paboThl  COCTABIAT  PE3yILTATH  TONEBLIX W 1abopaTophbix
uecrneoBabuii asropa ¢ 2000 ro 2018 rozbi BRIoUMTE 1bHO. JlaboparopHbiM Heeie10Ba MM
TIOABEPTHYTET Kak cOOCTBEHHEIE 00pasimbl MOPo, oTodpanikiec B ApMcHUH W [ py3un, Tak 1
obpasusl, MobesHo npegocrasienusie komieraMu P.T. kpGawsinom, C.I°. Kaparneraionm,
HO.I". I'vkacsinom, I".X. Hapacapagnom, H. Casoseim, P.C. bapamanom, b.3. acnapstonm,

Bcee aHanuTHdeckie MCCIeI0BAHNA, HCTIOIB30BAHHBIE B JIaHHOH padoTe, BHIMOTHCHLL B
BEAYIIHX  aHalMTHYECKHX M FEOXPOHONOTHYECKMX  71abopaTopHAX — YHHBEPCUTETOR
Benuxoopuranmu, Hunepmanzgos, CUHIA, Tepmanun u Dpanmmi B paMKax MeKIYHAPOIHBIX
WCCITE0BATETHCKUX TIPOCKTOR,

B pabore uCnonb30BaHbl TAKKE MHOTOMMCIEHHLIE JIMTEPATYPHBIE JAaHHBIE 10
BynkaHusMy Manoro KaBkasza, ApMsHCKOro Haropbs. ¥ COMpPEAEibHBIM TCPPUTOPHAM
Anatonuiicko-Apumsino-Mpanckoro  mnaro.  MecnepoBanus  Brnowanu: 1) noneswie
BYTKAHOMOTHYECKHE M3LICKAHWS W ydacTHe B padorax 1Mo YTOYHCHWIO TeolI0TO-
BY/JIKAHOJIOTHYECKHX KapT: 2) nerporpadutieckoe ¥ NeTPOXUMHIECKoE W3yueHue obpazinos
nmopoi1; 3) Sr, Nd, Pb, Hf usoronuste u getanbHble reOXMMHHECKHE HCCIE10Banig 00pasiios;
4) MUKpPO-30H0BbIC ONPE/EIEHHS COCTABOB OJMBUHOB W XPOMIUMHUHENEBLIX BKINOUCHWIT B
HHX; 5) Ompejenende COCTABOB PACTUIABHLIX BKITIOYEHWH B ONMBHHAX: 6) UHTEpIIpeTanms
MONYYEHHBIX  JaHHBIX ¢ WCTONL30BAHHEM  COBPEMEHHBLIX  BYJIKAHOIOTHYECKHX,
METPOIOTHYECKIX, TEOXHMMHECKHX, MHHEPATOMMUECKHX, (U3MKO-XHMHUYECKHX
TIpE/ICTARICHHI TIPH TIOMOIIM  CTATHCTHYCCKMX MW MaTeMaTHYCCKUX METOAOB M ¢
IIPUMEHEHHEM COBPEMEHHON KOMILIOTEPHOH TexHHKW. B obuwedt cnoxknocrn B pabore

HCTIOMB30BAHLT anasiu3bl 534 o0pasiioB ByIKaHHIECKHX Mopojl, 0T 0a3aHWTOR 10 PHOTHTOR,



NpoaHaI3NpoOBaHHBIX  KoMOHnaumeii  penrreno-moopecuentroro, 1CP-MS, ICP-OES
AHAITHA308.

B pabore ucnonvsosans Takke 107 onpegenenuii 0THOMICHUE H30TONOB CTPOHLMA
('Sr/*Sr), 75 onpegencHuil  W30TONMHBIX  oTHOWeHWH Heogmmus  'PNd/Nd, 20
onpeneienuii u3oTonHbIX orHowenuii caunua 2PbRYPh, °PbAMPb, 2%Pb/AMPb, 20
onpeeacHui  w3oTonuplx  ortnotwenwii  raduus  7CHEHE, npu otoM, 3aciymusaert
YUOMHHAHHS, HTO W30TOMbI raHUs B M3YMEHHM MarMarusMa ApPMEHUH HCIIOIb30BAHBI
BIIC PBBIE.

B pabore ofobuiena Takae odWMpHas reOXMMAMecKas 0a3a JaHHBIX aBTopa no 154
reojiorugeckuM W 534 apxeosiormdeckuMm o0pastiaM 00CHIHAHA TPOAHATHIHPOBAHHBIX
HHCTPYMEHTAILHBIM HEHTPOHOAKTHBALMOHHBLIM anan3oM (MHAA).

C Henbio ONpeielIcHAS BO3PACTa KITIOYEBBLIX 00pasloB BYIKaHAYECKUX KOMIUICKCOB
Apvenun B o0meit croknoctH Buith gatpoBansl 29 obpasuos metogoM CAr/YAr w22
o0pasua MetooM unspiked K-Ar B reoxpoHonorugeckux 1adoparopusx Heelle 0BaTeIbCKHX
tentpos Snonnn, CIIA, Huaepnanaos u @pauiun.

Jluccepraunonnas padora coctouT W3 317 CTpaHMILl M BKIIOYACT BBEICHHME, LIECTH [TIaB,
3AKMOMEHHE W CITHCOK JIMTepatyphl, cocrosinuid u3 370 nmammenosanwii. B pabote
cotepxures 136 pucynkos n 21 Ta@mana. OcHoBHag 4wacTh (PaKTHYECKOro MaTepHana
CcyMMHpoBaHa B npuiaokeHusx Ha 177 crpannuax ([Ipunoxkenus 1,2,3, srnovaroiue |

kapTy, 6 Tabnun v 23 pHcyHKa).

4. Anpobauust padoTsl

To Teme amcceprauvu agTopoM onyGiukosansl 21 crates uw 2 moworpadmn. Crarbu
onyGiMKkoBaHbl B TOM udcne B 3apyGeskubix skypHanax (Journal of Volcanology and
Geothermal Research, Lithos, Chemical Geology. Journal of Archaeological science, Journal
of Applied Volcanology): B 3apyfeiknbix pelieH3upyeMbIX COOPHUKAX: B PELICHIUPYEMbIX
wypHaitax HAH Apmenun (Mseecrus HAH PA Hayxu o 3emne, Jloknagsr HAH PA); 3a
pyOexom onyOGnukoBaHel 2 MoHOTpad i 110 BYJIKAHAMECKOH OMacHOCTH B O(MIIHATIBHBIX
nyonukanmsx nonpastenenuii OOH: GAR15, The United Nations office for Disaster
Reduction, UNISDR: TECDOC, International Atomic Energy Agency, [AEA, (MAT ATD).

PesyibraThl HayqHBIX M3LICKAHWIT aBTOpa OBUIM NpEJICTABNICHB! B BHIE 29-H YCTHBIX H
CTCHAOBBIX JIOKITAJA0B HA MCHKIYHAPOIHBIX KOH(i)C]')EHHHHX H CEMI‘IHHPEX. B TOM HHCIIC!
American Geophysical Union, (AGU, 2012, San-Francisco, USA), European Geosciences
Union (EGU, 2012, 2014, 2015, 2016, 2017, 2018 Vienna, Austria), Goldschmidt, (2013,
Prague. Czech Republic), International Symposium on Archacometry (ISA-2010, Tampa,
Florida, USA), Mextynapoanoit komucenn o ueropuu reonornu (INHIGEO, Beijing, 2015
u Yerevan, 2017) u gp.



Ilomumo myGaukaunii W ydacThs B KoH(epeHUMAX OCHOBHBIE MMOJI0KeHHs paboThl
HCOAHOKPATHO JOKIAABIBATHCE aBTOPOM Ha NpurialleHHsIX Jexumsax B CHIA, Apcrpun.

Kurae, Gummnmmnax v zaceganuax Yuenoro Cosera MIH B reuenne 2012-2017 1.

5. llpaxkTuueckoe 3navene paboTol

ﬂHCCEDTﬂ[lHOHHﬂﬂ paﬁOTﬂ COJIEPIHT JAdHHBIC, no BCanTHOCTIIOﬁ OLICHKS
BY/IKANHUYECKOi ONacHOCTH IU10IANKH ApPMSHCKOH ATOMHON 27ekTpoctanuyn W Ui
HH(PACTPYKTYPHI TYCTOHACCICHHOH Apaparckoif JOMHHLL, ABTOPOM B COTPYINHUCCTBE ©
YHHBEPCHTETOM HOxu0#H G)J]OPH,HI:I Oblin paapﬂﬁomnhi HWHCTPYMEHTBI JU151 KOMITBHOTEPHOI'O
MOJETHPOBAHMA W BEPOATHOCTHOH OLEHKH ONMACHOCTH 3aTOTJIEHHS KPHUTHYECKH BauHBIX
TEPPUTOPHIA 1 00BEKTOB HHpAcTpyKTYpLI MaBoBbIMKA roTokaMu (Connor et al., 2012).

Feoxumuueckue ganHble 1o obeuananam Apmenny n tokuoil pysun nomyuenmmsie
dBTOPOM B paMKax l[aCTOﬂU_IE!‘;f paﬁm"m OBIIM HETTOTB30BAHB] JUIA peleHus TIPHKITaIHbIX
apXeoToTHIecKHX 3a1ad. ABTOpoM paszpaloTaHa W MPHMEHSHA WHHOBAIIHOHHAS MeTO/IHKA
FCOXHMHYCCKOH  Tumu3auum  obcuauana  ApMSHCKOTO  HArOpbA,  [O3BONAIONIAY
WICHTH(JMUMPOBATE  TEOJIOIHMECKUE  WCTOMHMKH  apXCOJIONHYECcKHX  DOCHAMANOBBIX
BPTEd)aKTDB, B TOM YHCIIE TEX, KOTOpbIC paHEe CHHTAITMCh HEW3IBCCTHRIMH.

[IpoxykTel BYTKAHMYECKHX H3BEpIKEHHH, TAKHe Kak 1eM3bl, ULIAKH. MepIHTBL, TY(bl.
GazanbThl IIMPOKO HCHONBL3YIOTCS B APMCHHH KauecTBE CTPOMTEILHBIX MAaTePHAIOB.
HAMOHATENCH GeToHa, TETNOH30IAIIHOHHBIX H AEKOPATHBHEIX MATEPHATIOR. Bolbinoii o0nem
reOXHMMHYECKUX JIAHHBIX 110 BYJIKAHWYECKHM 10pojaM  APMEHHMH MO3BOIUT OUCHNATL
0e301IACHOCTE MX MCTIOIIB30BAHUS B KAYECTBE CTPOUTEINBHBIX MATCPHAIIOR. B HACTHOCTH,
TOYUeHbIe aBTOPOM JIaHHBIE 110 COJCPIKAHME) YpaHa W TOpWA B pHOIUTAX ApMeHWH
(Th=13.4-38.2 r/t; U=3.2-17.6 /1) AUKTYIOT HEOOXOAHMOCTb H3YYeHUs LiesiecoobpasHOCTH
1 O6e30MacHOCTH HUCMONE30BAHMSA PHOTHTOBOTO CHIPHA B KAYCCTBE HATIOMHHTEA GeToma.

HurencuBuas, 3a4acTylo BapBapcKas KCIUTYATALMS MECTOPOIKACHUH BYJIKAHHYECKOr0
ChIphsl B ApML‘HWH’ NMPUBOJIHT K CEPBE3HBIM  3KOJIOTHYCCKHUM lT].‘)DﬁI]CMaM. TAaKHM Kak
obpaszosanue DONBLIINX KOTHYECTB OTXOM0B W OTBAI0B (B wacTHOCTH TY(hoBbIX ). [Tonyuentnie
ABTOPOM TeOXHMMHYECKHE W MHHepaJoTHYeckHe JaHHbie MOCYT CIY/KHTh OCHOBOH Ui
M3YUCHHMSI TIOTCHUMAIA WCNOJIB30BAIKSA OTXOA0B B KAUYCCTBE XHMMUYECKOrO CLIPLA 1718

TTPOU3BO/ICTBA CIICHIHAIIBHBIX MAPOK HEMEHTOB, d TAKAKE KEPAMHKH, KAMCHHOTO JIHTHS W JIpP.

6.  OcHoBHBIE 3ANMINAEMBIE TOJ0KCHUS

1. BepXHennWOUEH-HWKHEUETBEPTHYHELIH J0epHAT-TPaXnba3anbTOBLIH  BYTKaHW3M
Manoro Kaekaza, prmouatommii Axankanakckoe, Jlopuiickoe, Koraiikekoe u wacrs Kape-
Dp3epyMCKOTo IIATO, HeceT B ce0e reoIoTHIeCKHIE TEPTHI T1aT0-0a3aTkTOROT0 BYTKANA3MA



W BbiJelISeTCH HaMK Kak Haubonee Molojas v HeGoabwas 11aro-6a3ansToBas NpoBHHLIAA
3eMIH Oe30THOCHTE/TLHO OT TEKTOHHYECKHX YCI0BHIA.

& Honepur-rpaxnbasansrosbiif syikanusm Manoro Kapkasa simisercs pesyiasraToM
WACTHTHOTO TUIARICHHS IOTIHAENEBbIX  (aumil Mameix W cpelHux  creneneii  (<5%)
CyDLYKUHOHHO-MOAR(HUMPOBAHHOTO  ITHTOCEPHOI0  MAHTHHHOIO  WCTOMHHKA W HE
JIEMOHCTPHPYCT CBHICTEILCTB SHAYUTENILHOH KOPOBOH KONTAMHHALMH WM CMELIEHHA MarM
W npedcrasisier coboif 0ARH M3 MAHTHHHBIX MCTOYHMKOB KOJUIM3HOHHOIO BYIIKAHM3MA
perHoHa («10J1ePUTOBEBTHY THTOCHEPHBIT MaHTHHILIH HCTOYHUK).

3. [pwanioi Bo3HWKHOBEHHS MaclITAOHOrO IUIATO-DA3ATLTOBOTO MarMaTusMa K
cepepy 0T AMachs-CeBaHO-AKEPHHCKOR cyTYpbl MOKET BBLITH MOMHMMO OTPHIBA 10XKHOTO
cmba, (moxens Keskin et al., 1998) Taiie orpeis ceseproro, IMontuiickoro cimba B nozanem
muonene (Skolbeltsyn et al., 2014), Beneacrsue KoTOpoOro NPoH3OIIET TMOALEM TopA4ei
acTenocepe W B 1ipeieiax TeppUTOpuM ApMeHHH M Beeil ceBEpPHOH wacTH ApMANCKOTo
HATOPRA, KOTOPHI SRUIICH TPATTEPOM MACIITaGHOTO [LTABICHUS JUToCepHOi MaHTHH.

4. Teoxumus HccIeIOBAHHBIX BYJKAHMYCCKMX Cepuil APMEHMM JIEMOHCTPHPYET
XAPAKTEPHCTHKH, CBA3AHHBIE C O00OraleHHEM MAHTHHHLIX HMCTOYHHKOB BYJIKaHW3Ma
npomaEMKH  CyOAYKUHAMH  WUMEBIIMMH  wmecto B pernone. Tlpuw stom B ManTHitHbIX
MCTOUHHKAX BYJIKAHH3MA CeBEPHON W LEHTpaTbHOM ApMeHMM (1U1aTo-0asalibThl, Aparal,
Tleram) HaOoOMAeTes  BO3ACHCTBHE ME3030HCKUX  cy0OAyKIMH, a Ha 1ore, (YacrdyHo
Bapienue, Cronnk, Kanan) nabmojacres yseinueHue cy0JYKUHOHHOTO KOMIIOHEHTA
CBAZANOE C HAROKCHHEM BO3ACHCTERA Gonee monoaoit 3arpocckoit cyBayKuim,

5. ByIKaHM3M ¢pelHero-kKHEI0To cocTaBa Aparatckoi BYJIKaHHYECKOH HPOBHHIIAH,
["eramcexoro, wactu Bapaenncekoro n CIOHMKCKOTO Haropks lpejicrasiser codolt pesynsrar
CMCIICHI MAHTHITHBIX MarM («LONCPHTOBBIHY NUTOCEpHbIH MAHTHITHBIA UCTOUHMK) U
KMCIBIX  HHMKHEKOPOBBIX  «@JaKUTOBBIX»  PACIIABOB € HAJOXKCHHEM  [POLIECCOR
KpHCTAUTH3aLMOHON AuddepeHumManuu.

6.  bBasaneropeiit W GazanuToBLIA BYTKammWsM  wacTH  CIOHMKCKOTO HAropbs W
Kanarckoro 0/0ka TArOTEET K METACOMATH3MPOBAHHBIM ACTEHOC(IEPHBIM MAHTHHHBIM
nerodnukam  OasandroeblX  Marm  Mpauckoro  Kypauerana, oforameHHoro rtuma
BLUIETIICTCS HaMU KaK MaHTHITHBIH uerodnrk Marm Kanan-Cronmk-11L

7. Taybuna saneranms mopepxHoctd Moxo ysemnuusaercs ot 40 kM. 10 3HaweHHiH
cepitie 100 kM. B ipegenax CB wacTi ApMsAHCKOTO HArOphA B HANIPABJICHHH C CCBCPO-3aliajia
i 1oro-poctok: or Jaasaxerckoro Xpedra u Aparaua 10 CIOHHKCKOrO BYIKaHUYECKOIO
maropea v C3 Mpana. DT AanHbIe ykasblBalOT HA HATWIHC TPAHHUIEI MEAILY YHacTKaMu
YTOJAUWIEHU KOpbl W AnToc)epHoOi JdenaMuHauun Ha rpannue I'eramckoro u Bapaenucckoro

BY/JIKAHWHCCKHAN Haropm“{.
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8. B peruone ApaBHiickol KOJUTH3HH IPOHCXO/IHIIA IaTepanbHas MATPalHA coOBITHiIl
OTpBIBA C130A M CBA3AHHONW MHUIMALMH MOCT-KOJUTH3HOHHOTO MarMaru3Ma BO BPEMEHH, ¢
cepepo-3anana (11-10 Ma) sa roro-soctok (6 Ma), yro MOXHO OOBACHHTE CYHIECTBYIOMIEH
MOJIENIBIO JIaTePaIbHOM MHTPAIMH NPOLEcca OTPhIBa ¢130a B 30HAX KO/UTM3HH.

9. Haubonbimyio creneHs BYIKaHHHECKOH ONMACHOCTH JUIA TUIOMANIKH ApPMSHCKO
A3C umeer BhimazeHHe Te)pbl BCIEICTBHE BO3MOXKHOTO JKCIUIOZHBHOTO H3BEPXKEHHA
By/IKaHa APapar, OLlEHMBAEMOE HAMH BEPOATHOCTHIO B 107°- 1098 roa.

7.  bnarogapHocTH

ABTOp BhIpAKaeT HCKpeHHIOW OnarogapHocts akasieMuky HAH PA P.T. [lxp6amsany 3a
HEOLEHUMYIO NIOMOLIB H NOJUIEPKKY. ABTOP BRICOKO IIEHHT NOMOIIIL KOJIEr 1o naboparopuu
synkanonorud MI'H x.r.u. I'.X. HaBacapmana, P.I1. T'esopran, JI.A. Manyuapsana,
3.C. I'puropsna, k.r-wu. F0.I. I'ykacana, K.r-M.H. 3ag,
xumuveckol  sraboparopueiit MITH kx.H. A.C. CaakoBa, COTPYIHHKOB HHCTHTYTA
Apxeonoruu ¥ DtHorpadpun HAH PA nu.n I1.C. Aserncana, au.H P.C. Bapanaua, K.3.
I'acnapauna. Asrop npusHareneH koieram o UI'H: uneny-koppecnonnenty HAH PA P.JL
Menkonany, PhD I'.JL. l'anosny, k.r.u. JI. I'. Caakas 3a nonesHble 3aMEUaHn, BbICKA3aHHbIE
B XO/€ JMCKYCcHif M mpeaBapuTenbHbIX obcyxaenuit paGorst Ha Yuenom Copere MI'H.
Bemonuenne nanno#t paGothl He Obuio Obl BO3MOXKHBIM O3 HeoLeHMMOH nomown u
Pa3sHOCTOPOHHEH TOIEPXKKH, coBMecTHOH paborel M ofcyxknenmit ¢ kr-mu UK
Hukorocsnom (ynusepcurer VYrpexta, Hunepnawmsl) ¥ noMouM B IPOBEIEHHH
AHATTMTHYECKUX M BYIKaHONOTMMECKMX HccneioBaHuii co cropoms! jgoktopa M. Casoa
(ynusepenrer Jluaca, BenukoSpuranna), npod. Y.Konnopa u JI. Konnop (Yuusepcurer
1okHOi Dnopuael, CLIA), mok. 5. Hefinna (Yuusepcurer ['nasro, BenukoGpuranns u
npojeccopa M. Annena (Yumeepcurer J[lapxema, BenukoOpuranus). Oraenbhas
6naroaaprocts seipaxaercs aupexropy MTH B 2006-2017 rr. ar.u 3a
TIOCTOAHHOE BHUMaHME K pabore, NOAJEpKKY H 0OCYKICHME HAyYHBIX TNOIXOAO0B M
Pe3ynbTaToB paboThl.

TJIABA 1. BYJIKAHO-TEKTOHUWYECKHE U TEOJJMHAMMWYECKHE
ACIHEKTBI MPOABJIEHHA BYJIKAHH3MA APMAHCKOTI'O HAT'OPBA
B naumoii rnase naercs 0630p perHoHanbHOM BY/IKAHONOTHH, MEOTEKTOHMKH, MCTOPHH
TEOJIOTHYECKOro pasBuTHA pernoHa Manoro Kapkasza u B HacTHoCTH APMEHMM, a TakkKe
BYJIKAHO-TEKTOHMYECKHE ACMEKTH MPOABICHHSA KOJUTH3HOHHOTO BY/IKAHH3MA M PE3yNbTAThI
aHaiM3a MPOCTPAHCTBEHHOH IUIOTHOCTH pachpefieicHHA BYIKaHOB APMEHHH |
conpene/ibHbIX TeppuTopHii. Teppuropns Apmennn Haxomurcs B CB wactu ApmsHckoro

11



Haropbsi, Kaskasckoro cermenra  Ansnuiicko-I'umanaiickoro  mosca.  Choxkuas
reojIorudeckas CTPYKTYpa perHoHa NpeJCTaBlieHa, B Mpeenax OTHOCHTENBHO HeOONbIIoi
TCPPUTOPHH, MO3AHKOH pPasHOPOIHBIX TI'eOTEKTOHHHYECKHX O0/0KOB, COOTBETCTBYIOIIMX
(pparMeHTaM OCTPOBHBIX YT, KOHTHHEHTAIBHBIX ILTHT H OOIYLMPOBaHHOH OKEaHHYECKOH
kopbl (odHonuTOB).

Marmaruyeckas akTHBHOCTb B NIPE/le/iax pasiHuHbIX TEKTOHHUYECKUX €IMHAMLL B peeax
ApPMEHHH M COMpPEJEIbHBIX TEPPHTOPHI MPOCIEKHUBAECTCA C HO3AHEnNaneo3oickoro (?)
BPEMEHH [I0 FOJI0LEHA H MCTOPHYECKOTO BPEMEHHN BKIIFOUHTEILHO H, MCXOMA M3 3TOr0, 3TOT
PETHOH TIPeIOCTaB/IAET HCKTIOUHTENBHLIA HHTEPEC 1 NOHMMAaHUA MAcIITabHbIX NPOLIECCOB
PEHEPALMK MarM W SBOMIOLMH BYJKAHM3MA B Mpe/e/ax JMTONOTHYecKH pasHooOpasHeIX

reoNoruyeckux GJI0KOB H NeoIHHAMHYECKHX yCJ]OBHﬁ.
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Puc 1. Pacnpeaenenne 4eTeepTUUHbIX BYIKAHWYECKAX LIEHTPOB U TEKTOHW YECKN & YCA0BUA WX NPOARNEHUA
8 npeaenax ApMAHCKOro Haropes, C3 MpaHa u Kaskasa. By/kaHbl, By iKaHWYeCK1e NAato W Haropea: AG —
Aparaly AL - Anapar; ALR - Apaunep; AR- Apapar; BN — Bunrén; EL — 3aubpyc; ET - 3tpyck; GM - leramckoe
BynKaHWYeckoe Haropbe; KBO — rpynna synkaHos Kabaprin-Or; KEP — Kapc-3p3epymckoe synkaHiuueckoe
nnaro; JV- KeuyT-/lxaBaxerckoe By/KaHuueckoe nnato; KZ- Kasbex; MD -~ Meian-[lar; NM —Hempyt; SB
- Cabanan; SH — CaxeHg SM — Camcapckuii ByakaHuqeckuid xpebet, SN — CloHukckoe ByaKaHW4eckoe
Haropbe; KP — KanaHckwid BynkaHwuyeckni apean; SP — Cunan; TN — Tongpak (Tengypek), VD —
BapaeHucckoe BynkaHuveckoe Haropbe; VC — Bauckas Kanwgepa; SR — Capaid. AkTuBHbie pasnomsl no
Karakhanyan et al., 2017.
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B nacrommnee Bpems BeneacTBHe npojofiKalollerocs ABHAKeHWS ApaBud Ha cesep
cKaTHe cOCPeIOTOMEHo Ha MepHepHi OporeHOro Miaroe B npejenax 3arpoca, bonsimoro
Karkaza, Disbypea u Korner-/lara, B To BpeMs Kak BHYTPEHHsS HacTh OPOTEHHOTO IIATO,
BO3SBBIENHAN Ha ~1-2 KM naz ypoBHEM Mopd, NoABepxena AeopManvsam BIom, CABUTOBLIX
pasnomoB ¢ BennurHamu <2 mm/rog (Karakhanyan et al. 2013).

B ApMeHHH 1 Ha COCEHHX TEPPHTOPHUSX BBIJICINIOTCA TPH MaBHBIC MEOTEKTOHHYECKHE
eAWHALBL ¥ 1BA HATOAKSHNBIX Ha HAX BYJIKaHWMETKAX 110ACA, NPOABNCHHLIX B Pe3ynbraTe
TOOATBHBIX TE0IMHAMHIECKIX TIPOLIECCOB.

OCHOBHEIE T'eOTEKTOHHYECKHE eluHuub 910 — [OmHo-Apmsitcknii biok (SAB).
KOTOPHIK, KaK cuutaetces, npencrasiser coboi dgparvent Vonapaust (Knipper & Khain,
1980) me3o030fickan ocrposias ayra Manoro Kaskasza (LCMIA), cunraromascs parmeHrom
perHoHanbHol  Bynkamddeckod  octpoBHod  ayru  Tlontua-Manoro  Kaskasza-dnebypea
(Jlopakunaunse, 1980, Menwonsu, 1989), Amacus-Cerano-Aweputckas odiuonuroras
cyTypa (ASASZ). npojomkaromasics Ha 3anal B oduoiuToRylo cyTypy Mismup-Ankapa-
Ip3unzkan (Knipper & Khain, 1980, Acnansun u Catnan, 1987).

ITockoneky SAB u  LCMIA  Oeinv «cnasuwl» — (ocie  NO3MHEMEN0BOH — —
paHHenaneoreNoOBoH KOUTHIWK, Mapkupyemoil oduonuroroit cytypoit ASASZ, to Gomee
103IHAE MPOABJICITHA MaIMaTH3MA: ITUIE0T€ HOBLIH, MUOLIEHOBBII W [THOLEH-4e TBE PTHHHBI
BYJTKaHHYECKHE MM0sca, Yae OB HAIOKEHB! HA YKa3aHHbIE TeOCTPYKTYPHBIC EHHHMILLI
(reppeiitbi).

B pesynerate KOHTHHEHTANLHOH KONIW3MH ApaBHM M HOKHOH okpauusl EBpasum na
pyfeske KoHIA OUTOLEeHA-HAYAIa MHOLIEHA W TOCTIeayiomero orpeea cmbda (~15-11 Ma)
chopmupoasiock obimpHoe Anatonuiicko-ApmsHcko-Hpanckoe operentioe Bo3BbITIENHOE
RYJIKAHHYECKOE [UIaTo, 3aHuMaioniee okono 1.5%10° km? Ha rteppuTOpHsx Anaroiuu,
ApMAHCKOTO Haropbs, 1okHoi ['pysun 1 Mpanckoro Harophbs.

B npenenax Apmenun v cornpenensHeix teppuropuid Typunu u I'pysuu suiaensiores
CITETYIONINE KIAcTephl TITHONEH-HeTBEPTHYHOTO BYTKAWH3MA: BocTovHas vacth Kapeekoro
wiato, JLkasaxerckas (AXankanakckas) o6nacTh, Aparatickas ByJIKalHdeckas NPOBUHIIMSL
(ABII), Apaparckuii ByikaHuueckuii komryekc, leraMckoe ByJIKaHHYeCKoe Haropbe,
Bapaenucckoe Bynakannyeckoe Haropbe, CIOHHKCKOE Byjikannueckoe naropse u Kananckuii
BY/JIKaHUYeckuit apean (Puc. 1).

Ha done npogomkaronierocs ckarus B nanpasienun [0103-CCB. Bryrpennas vacth
Anaromnuiicko-ApMaHCKko-HPaHCKOr0  OPOreHHOr0  IJIaTO  HOABEP/AKEHa  BHYTPEHHUM
«KOMIEHCHPYIOUIHMY J1e(hOPMALIMAM, KOTOPBIE MPOMCXOAAT BAOAL CABHTOBBIX Pa3zOMOB.
Cusurosbie JeOpMALAM CO3AIOT NOKAJIbHLIE CTPYKTYPbl PACTKEHUS (TeKTOHHUECKWE
ayru, pull-apart, horsetail splay) ofpasyionmic TekTOHWYECKHI KOATPOIL TOKATHIAIAH
ApeaTbHBIX (MOHOI'GHHBIX) YKA3aHHBIX BYJIKaHWUeckuxX kiactepor. Crpatorymkan Aparait
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TIOKATTH30BaH B LGHTPAILHON 4YacTH  TeKTOHWYeckoll 1yrn, o0pasoBaHHON Meway
AXYPSHCKHM pasioMom u cermentamn Kenropedenck-Capukameickoro, Iapuuiickoro u
[Mambak-Ceran-CHOHUKCKOTO pasiioMoB, a BYJIKAHHYCCKMH MaccHB Apapat TIpHypoteH K
0CeBOR 4acTH Apaparckoil KOTIIOBHHBI SBJIAIONIEHCA KPYITHOW BYIKAHO-TEKTOHHYECKOH
CTPYKTYPOii, HHTEPHpeTUpyemoii kak kpynubtii pull-apart (Dewey et al, 1986).

Bonbias qacTh apeanbpix BYIKaHdeckux knacrtepoB CB wact ApMaHCKOro Haropbst
umeer CB-HO3 u CCB-KOIO3 mnpocrupanue (Avagyan et al, 2005), Onmuskoe x
NEPICHIMKYIIPHOMY  OTHOCHTETBHO OCHOBHOMY  HATIDABIICHUIO  CAATHSA, BCICJCTBHC
nepemMe e nus ApaBHICKOH 1T Ha CeBeP-CEBEPO-BOCTOK.

Hns werpepruunore Byikanuwsma KanaHckoro 010Ka YCTAHOBJIEHA [PHYPOYEHHOCTH
BYJIKAHM3MA K PasfioMaM, napanneibibiMd XycTyn-I upataxckoMy pasnoMy, ¢ KOTOPbIMH
CES3AHBL, THTH 1IUTAKOBBIX KOHYCOB UIeHcTOUEeHOBOrO Bo3pacTa B npejenax Kananckoro
Oroka.

AHAIH3 NIPOCTPAHCTBCHHON TIOTHOCTH paclipefie/leHHs BYITKAHOB TIO3BOIAET OTHECTH
CB vacTh ApMAHCKOTO Haropbs K oJJHOMY W3 HauOolee TUIOTHBIX KIACTEPOB MOHOTCHHOTO
BY/JAKAHW3MA Ha 3emile, 4T0 CBA34HO C MHTEGHCHBHON reHepauMeil MarM B peruoHe H
ONArompUATHBIX YCTOBHAX TIPOSBICHUS BYIKAHWIMA HA MOBEPXHOCTH, TAKHX KAaK BBICOKAs
HPOHUIIAEMOCTE KOPBI M HAJIHYME 30H JIOKAITBHOTO PACTSDKEHHA CBA3AHHBIX CO CABHIOBOH
TEKTOHMKON BHYIPEHHUX yacTell OpPOreHHOTO [UIATO B 30HE APaBHACKOH KOJLIM3HM.
YeraHoBIEHD, 4TO HAMDOIIbLIAsH CTENeHD JI0KATbHOr0 PACTSKEHHS W MPOHALIAEMOCTH KOPhI
JUIS  HETBEPTHYHOIO BPEMCHH XapakrtepHa s uUeHTpaibHOH uacrH  CIOHMKCKOro
BYIKAHHIECKOTO HATOPbA, Jwiee B [Opsjke YObIBAHMS: JUIs BOZOPAsIelbHOH 4HacTH
leramckoro  waropess, Byimkana Apapar, BoctouHOW =act  Kapeekoro  mumaro,

AX@IKAIIAKCKOIO HAMOPbsl M BYJIKaHa Aparatl.

I'/TABA 2. BYJIKAHO-CTPATHTPA®HUA YETBEPTHYHOT'O
BYJIKAHHM3MA APMEHHUHN H HOBBIE JAHHBIE 110 H30TOITHOMY
JATHPOBAHHIO

YeTBepTHuHAS MCTOPHA Te0/IOMMYECKOro PA3BUTHS APMEHHH H APMSHCKOTO HArophbs
OrpakacT NOJIHBIH W Xopouo COXpﬂHHBHlHﬁCﬂ oﬁpagieu B)‘JlKﬂl]HlICCKDﬁ TNMPOBHHIIAK B 30HC
ApasHHCKOH  KOHTHHEHTANBHOM  KOJUTM3MH.  Xopomas 00OHaXKEHHOCTh  TEPPHTOPHH,
COXPANNOCTE  BYJKAMOB W Qonbllias  MOIIHOCTE  BYIKaHW9ecknx  00OpazoBamnwuii,
CYIECTROBAHNE TI71YDOKMX KaHBOHOB, BCKPBIBAIOLUIMX BY/IKAHHUECKHE DPa3pesbl, a TAKKe
HATHHHE JIAHHBIX M0 CKBAXKHHAM MO3BOJIAIOT MPOBECTH JACTAIBHOC HCCICI0BAHUE BONMPOCOB
10 crparurpadud  BYJIKaHMYeckuX 00pa3oBaHuii [UIMOLEH-YETBEPTHYHOIO BPEMEHH M
OUEHHTL TIETPONOTO-TCOXHMHICCKYIO IBOTIOINK MarMOreHepaliu B 30HaX  KOILUTH3WH.

Baxknoif sazauei gannol riassl seigercs oG3zop synkanmama CB wactH ApMSHCKOTO
14



Haroped, oOCykeHWe (uamueckux ocobeHHOCTEH npoABneHHA 3(dysuBHOrO M
3KCIIO3HBHOTO BYIKaHH3Ma, a Takke crparrrpadun u “Ar/* Ar 1 unspiked K-Ar n3oronHoi
TEOXPOHOMIOTHH BYNKaHW4eckux oOpasoBaHMii ApMEHMH B CBETE HOBBIX JAHHBIX IO
W30TONMHOMY JaTHPOBAHMIO.

IMoxaszano, uro QyHIaMeHTaNbHON 0COOEHHOCTRIO BY/IKAHW3MA Aparatickoif TPpOBHHITHN
apnsercs Oonbimoif oOneM NABOBHIX NOTOKOB TPAXHAHICIWTOBOTO M TPAXUIAUMTOROIQ
€OCTaBa ¢ OTHOCHMTEJILHO BBICOKOH TeMmepaTypoit u3Bepkenna (eruption temperature) 1 Kax
C/IEICTBHE OTHOCHTENBHO HHM3KOW BSA3KOCTBIO. JTO OTHOCHTRCH KAk K ByIKaHaM Ha
nepudepun Aparaua (Mpunz, Llaxkacap), Tak u K cobcTeenHo Aparauy. Beneacrsue yroro
Ha Aparalle M ero nepudepud cOpPMHPOBANIHCE NPOTSHKCHHBIC TPaXHIAlMTOBBIE H
TpaxHaHE3HTOBBIC JIABOBEIE NOTOKH Gomsmoif MoiqHocTy (50-220 M), a caM BYJIKaH MMeeT
IHMTOOGPa3Hyo Gopmy.

Hpyro#i oriMguTensHol ocobeHHOCTBIO Aparanckolf  ByIKaHMueckodl NPOBHHLMH
ABJIACTCA HATWYHME SKCIUIO3HBHBIX IVIHHHAHCKMX H3BepxkeHHM ¢ VEI>4, xapakTepHbIX Kak
mis nepudepuneckux uenrpos (Mpumn, Tlemzamen) tak ¥ ans coGersenno Aparaua
(MrauMGpHTOGpasyIONINE H3BEPKEHUS).

B pabote Bniepshie HaJekHO JaTHPOBaH HHTEpBas aKTHBHOCTH Aparaua 1.53-0.48 Ma,
YTOUHEHb! BO3PACTHLIE HHTEPBA/bI BbijIe/ICHHLIX GoNee paHHHMH MCCNEOBAHUAMH CTAMi
BY/IKaHH3MA, M0Ka3aHO OTCYTCTBHE, BBI/IENICHHBIX pPaHee, HHTEPBAIOB MOKOA UTHTEILHOCTEHIO
200 Ka. 3HauHTENBHO paclIMpEHa H JeTAIbHO NaTHpOBaHa HawbGonee monofas, iv craaus
ByNTKaHW3Ma Aparana, BhIJIENeHHas B IOCT-HTHUMODUTOBYIO CTaJMI0, Ky/a BKIIOYEHB!
noMHMO ALUTApaKckoro H THpHHKaTapckoro NMOTOKOB, TAKKE JIABEI W ITMPOKJIACTH BY/IKAHOB
Hpunp, [laxkacap, [lxpbaxan, Kakasacap, a Takke rpynma BynkaHos Jlamrakap Ha
[lamMupamMckoM TNATO, BKTUBHOCTD YKA3AHHBIX BYIKAHOB TNPUXOMTCH HA BpPeMEHHOM
uureppan 0.61-0.48 Ma. Hcxons mu3 oueHok obfbema Bynkasuusma Aparauckoi
BYJIKAHHYECKOH MPOBHHIIMK M BPEMEHHOrO MHTEpPBAa AKTHBHOCTH Aparatia okono | MiH.
JIET, BNEPBbIE JAETCS OLEHKA BPEMEHH, Ha MPOTAKEHHWH KOTOPOTO BY/IKAH U3BEPrail JaBy u
IHPOKIACTHI - 3T0 0K0/10 (.15% BpeMeHH OT HHTEPBATa AKTHBHOCTH, YTO XapaKTepHO JUld
CTPAaTOBYJIKAHOB 10 BCEMY MHPY. YKA3aHHBIE pacyeThl NO3BOJAIOT TAKKE OLEHHTH
Cpe/THION BEMHITHHY ofheMa WaBepykeHuii Aparana B rofl, B TEUCHHEC HHTEPBA/IA AKTHBHOCTH
B | M7H. JieT (eruption rate per year) uto cocTasnsier nopsaka 850 Teic. M* B roa.

InarobasaneTel ceBepHoii Apmennn, wxHOH I'pysun, u CB uwacrn Kapcckoro niaro
OITMCAHBI HAMH Kak Haubolee Monoaas 1 HeOonblas riaroba3aisToBas NPOBHHLMA 3eMITH,
BHE 3aBHCHMOCTH OT TEKTOHM4YeckMX ycnoBuit (Sheth et al., 2015), ¢ ofmmum ofnEmom
Ga3aNkTOBBIX H3MHAHUIA He MeHee 2250 kv’

Cymmupys 0030p HOBbIX M MMEIOIIMXCS JAHHBIX, BLIPUCOBBIBAETCA ceaylomas obmas

XpoHoNorHA  ByNTKaHWsma  J[kaBaxerckoro — Haropef:  (popMmupoBamme  cnabo
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nuddepeHuMpoBanEbIX 6a3ankToBRIX cepui (nnarobaszanbToB) B TO3JHEM IUTHOLEHE —
panHem mneifctonene (Iemacckuit Apyc): dopMHpOBaHHE PHONHTOBBIX, AHIE3HTOBBIX H
JIAIIATOBBIX BYNKAHHUECKHX cepuif [lkaBaxerckoro xpebra B panHeM IUieHCTOLCHE (KOHELL
rejlacckoro-kKanaOpuiickuii apyc) B uHTepBane ~1.92-1.22 Ma; mocie KOTOpOro clieayer
3aTHIILE¢ B BYJTKaHHYECKOH aKTHBHOCTH B PErHOHE JUTHTENbHOCTBIO 0Kkoilo 400-430 ThiC. et
U JanbHeiiliee BO300HOBIEHHE Bynkauus3Ma B npeenax Camcapekoro xpebra B MHTEpBAE
OT CpeHEro TUIEACTOLEHA [0 TONoLEHA BKIOUHTENbHO, (~800—0 Ka no nanusiM Lebedev et
al., 2003) 1 aBseTCA CNEACTBHEM MHUrpaLMi MarMaTHYECKOH aKTHBHOCTH Ha CeBEpO-3anaj

ot JIxasaxetckoro xpeora (Puc. 2).

From Pos. 436180800044, 41 0478523426 To Pou: 44. 1040468767, 41 0000250671

Samsari Ridge 4

Javakheli ridge
Balkani (Emibiki)

15

30

Puc. 2. KoHUenTyanbHas MOAeNb HUXHEe-NAeHCTOLEH-TONOLEHOBOMO ByIKaHW3Ma [KaBaxeTckoro Haropbs,
npeAnonaralolan HaluuMe eauHoOro MarMaTtM4eckoro ovara B npegenax Camcapckoro v [xaBaxetckoro
Haropwi. CornacHo 310/ MOAENM, BynKaHW3M NPOABAANCA B WHTepsane 19-1.23 Ma Ha [lxaBaxerckom
xpebTe, Aanee CneayeT Nepepois B BYIKAHMHECKOW AeATeNbHOCTH, AMBLIMACA 0kono 0.4 Ma u pansbHelwee
80306HOBNEHNE By/IKaHW3Ma B Npeaenax cocegHero Camcapckoro xpebTa, kotopoe gatupyetca okono 0.800-
0700 Ma, W NPOAOAXKAETCA BrNOT A0 rONOLEHA, MPEACTaBAAeT COBOW MUrpaLMIo MarMaTu4ecKo#
aKTMBHOCTM Ha ceBepo-3anag oT [Ixasaxerckoro xpebra.

10 km 20 km 30km 40km 50 km 60 km 70 km
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[HoBble 1aTMPOBKH  BEpXHENNEHCTOLEH-TOOUEHOBOrO BY:IKaHK3IMa  Bapienucckoro
Haropbs W Baifolurzopa 1o3BOIWIM OTHECTH aKTHRHOCTH By/kana Bailioucap x kouuy
BepxHero rreiicronena 31.8+2.8 Ka, a akrusHoCTh nMosaaux renepatmii [opakckoro noroka
w CmOaracapa OTONBUNAIOT BEPXUWE Hpeies BYIKAHWYECKoW aKTHRIIOCTI Ha TEppUTOpwn
ApMEHHM K caMOMY KoHLy Joucropuueckoro nepuoaa (Ilopak. 3.7+4.2 Ka) u. no seeid
BHIIMMOCTH, K Havasy ucropryueckoro neproaa (Cmbaracap, <2.9 Ka).

B rnase ofobuiensl auTepaTypHbie JaHHBIE [0 TeOXPOHONOIMH  BYIKAHW3IMA
CroHHKCKOTO HATOPLA, TPHBOANTCA AaTHpoBka obpasua asropa Ne 3-3-10 (2-as reneparms)
8.3£1.5 Ka (bamacansn, 2017), upeacrasmsionias coboil eANHCTBEHHYI) HA CCTOANAUIITNI
JIeHb I0OCTOBEPHYK) JATHPOBKY FOJ0LEHOBOTO BynkaHuivMa CloHHKA.

Camelii rokubl apean nposBIeHMs BYJIKAHM3MA APMCHHH NPOABIEH B npelenax
Kananckoro 6noka, Tae TPOSBICHBI HeJOCHILLICHHLIE KpeMHE3EMOM  Tamml  Hazannt-
0a3aHUTOBOTO COCTABA. HBBCP}KC“Hﬂ CBA3AHBI € NMATHIO IIITAKOBLIMH KOHYCAMH, 00BEMRI JTaB
OTHOCHTEILHO Hebonbime. YetBepTHuHslii ByidkaHM3sMm B npedenax Kanauckoro Oinoka
OTHOCHTLCS K BEpXaMm cpejiHero nieicrouena (Bynkan Hopamwennk, 91370 Ka) w k navany
cpeaHero nieicToueHa (Bynkan Kapmpakap, 748+25 Ka).

Bee  obobmennwmie ® Thnase 2 Bynkanonorwdeckve, TEOXPOHOIOTHHMECKHE W
ceHCMOJI0rHYe CK1e AdHHBIE, a TakKXe TIPHBCICHHBIC j'll‘:fiyﬂb'l'ﬂ"f'])] OUEHOK YacToOThl
MOBTOPSAEMOCTH  BY/IKAHW3MA, JIONYCKAIOT BO3MOKHOCTE BO30OHOBICHHA MOHOIEHHOI
BY/IKAHHYECKOH akTURHOCTH Ha I'eraMckoM, BapiendcckoM 1 CIOHHKCKOM BYTKAHHYECKUAX

Haropesix B 0003pUMOM OYAVIIEM.

I'JTABA 3. TEOXHMHUA BEPXHEILTHOUEH - YETBEPTHYHOT O
BYJIKAHH3MA CB HACTH APMAHCKOI'O HAT'OPBSA

B aaunoii rmase ofcymaarores Hobie reoxumudeckue o Sr-Nd-Pb-Hf wszoronueie
NaHHble aBTOpPA JUIS TIPElCTABHTE/IbHBIX 00pa3loB BYJIKAHWYECKHX TIOPOI  CeBepHOi
Apmennn,  Tlaxkymsmckoro  xpefra,  Aparalickod  BYJIKaHMYECKOH  TPORHIILIATL
Bapuenncckoro u Cionukckoro naropuii  Karanckoro 6moka, a rakke o0mmpHsii o0seMm
JMTEPATYPHBIX JAHHBIX 110 KOILTM3HOHHOMY BYJIKAHW3MY Beero pernona. I'eoxumuueckue n
M30TOMNHBIE HCCIIE0BAHMS, NPEJICTABICHHbIE B IAHHOM r1aBe, kacaloTes (yH1aMenTalbHbIX
BOTIPOCOB FEHEPAIMH  KOJUTH3HOHHOTO MarMaTH3Ma: XapakTepucTHK acrenocdiepunix u
JUTOChEPHLIX MAHTHIHLIX HCTOYHHUKOB, BAUSHHS KOPOBOH KOHTAMHHAILMHU, CMETICHUS MaIM
H TPOLECCOB KPUCTAMLIM3AUMOHHONH anddepernunaunn. [aBHpIMH 3a1auaMi HacTosIEH
PIABR  SBISETCS  [COXMMMYCCKAs THOM3AINA  MOCT-KOMIMIHOHHBIX  J1as A/\p\\;r?HHH._
FEOXMMHYECKAS XAPAKTEPU3ALWS MAHTHUHHBIX M KOPOBBIX HMCTOUHHKOB -,K'(.m.rlt»isnuﬁhd‘r'b

MarMaTusMa, TakK Ha3bIBAEMBIX KOHCYHBIX YICHOB (end members) ¢ LEABIO  CO3aaHms
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NETPOIONO-IEOXMMHYCCKOH M Fe0JIMHAMHYECKOH MOJENH  KOIIH3HOHHOr0 MarMarismMa
pervona.

Kacasick ocobennocted cocrasa ag JIaBaxeTcKOro HArophbs, BAXKHO OTMETHTD, YTO T.H.
1U7aTOBAATETE] MWIH (IOJEPHTBI» W3 CeBCPHDH B NENTPATLHON ADMENNH, XapaKTepu3yIoTes
cy0-0(huroBoil (101epUTOBOH) CIPYKTYPOH OCHOBHON Macchl W HATMMMEM BKPAIIEHHUKOB
KITHHONHPOKCEHA,  peske  WAMOMOP(HBIX BKPANNCHHHKOBR OIMBHHZ W TabIMTHATOTO
ILUT1arHoKmna3a. C(}C'l“uBbl OJHOPOAHBL W BAPLUPYHOT B OTHOCHTEILHO YIKHUX [peleiax o
6a3a1LTOR 10 Ga3ATHTOBRIX TPAXHAHIICIUTOB.

Heeneropannsie tnarofasaibTbl ZJEMOHCTPHPYIOT HAHMEHBIIYIO JLIR KOLTHIHOHHLIX
Marm pernoa crenenb oboramenus LILE/HFSE u LREE/HREE, ymepennsie MUHAMYMEI
Ta. Nb, Ti, n nonoxurensuyio avomanuio Zr, cm. Puc 3. I'coXHMHUCCKHE W H30TOMIbIE
JaHHLIC CBHACTEILCTBYIOT 06 WX 0Bpazoanul U3 THTOCHEPHOTO MAHTHIHHOTO UCTOYHHUKA,
oforatmennoro npeasiaymed cybaykumei, mpu ~1.5-5% crenenn yacTuyHoro ruaBlienus

FETEPOTEHHOIO METOCOMATH3NPOBAHROTD aM(IUBOII-CcolepKaIETO TIEPHIOTHTA.

1000 1000
Aupn F
Cpenan
(@) (6)
196
1w
1 1
PoBaRoTh K Kb Ta LaCoe SrNe P SmZr W Eu T GéDy ¥ Yo Lu PoBaRLTH K Mo Ta LaCe Srhd P SmZr W EBu T Galy ¥ Yo Lu
1008, 1060
H
i (H) 1Hupai (r) Koraitk

s 1 e .
PoBaRuTh K NoTalaCoSend P SmZr W Eu T GADy v Yb Ly PHUBeRbTh K Mo Ta Le Co Sr NG P SmZi W EBU T GdOy ¥ Yb Ly

Puc. 3. Cnaligep Avarpammel 418 MCCIEA0BAHHBIX NNaTODa3a bTOB APMEHWMU NO PErvoHaM, HOPMUPOBaHHbIe
K COCTaBy NPUMATUBHON MaHTuu no (Sun & McDonough, 1989).

Janspeiimag  SpomomHS  IONEPHTOBOre» BYIKAHHIMA TIPHBEHA K (DOPMUPOBAHHIO
Audipepenimporannex  cepuit  [Dkasaxetckoro xpedrta W nepudieputeckax  TIEHTPOB
(BYJIKAHHYECKUX KOHYCOB) AHIE3HTOBOMD, JALHTOBOI0 H PHOIMTOBOIO COCTABA, 4 M30TOIHO-
FCOXMMHMYECKHE  MCCIIENOBAHWS  HE  BBIABWIM  OLUYTHMBIX  CIEI0B  BEPXHEKOPOBOH

KOHTAMMHAIMK B WX opMupoBaHUn.
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Puc. 4. PacnpejeneHve peakMX 3N1€MEeHTOB HOPMMPOBAHHLIX K MPUMWTUBHOW MaHTUA B YeTBEPTUYHLIX
GazansToupax Clonukckaro Harapen, Cocraes! foneputos, BapaeHucckoro Tpaxvanaeuta v moaensHora OIB
nokasansl ANA cpasHerna. OT4eTAMBO BUAHLI pasaenenve CIOHMKCKUX CEPHIA Ha ABA AWCKPETHBIX COCTaBa —
6azaneToBbii  (Clomuk-I) u 6azaHut-tpaxubasanbtoBulid, oboraweHHbii (Cronuk-I). Hopmanusyowue
$akropei 1 coctae OIB no (Sun & McDonough, 1989).
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Puc. 5. [vnarpamma “*Nd/*Nd vs. ¥’Sr/®Sr gna uccneposaHHbiX BYAKaHWUECKWX nOpoa ApMeHun B
CpaBHEHUM C PETUOHANBHBIMA M FNABHLIMM U3OTOMHBLIMW pedepeyapamu. Me3030ickue OCTPOBOAYXHbIE
nopogsl gaHsl no Mederer et al,, (2013) u Neill et al.(2015); u nepecunTaHsl No BO3PaCTy K MHULMANLHLIM
3HaueHUAM. JITepaTypHbIE AaHHbIE NO M30TONHBLIM XaPaKTePUCTUKaM BYAKaHW3Ma pernoHa no (Pearce et al,
1990; Allen et al., 2013; Keskin et al., 1998; Lustrino et al., 2012; Eyuboglu et al, 2011; Eyuboglu et al., 2012;
Karsli et al,, 2010.
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Ornowenust '"Nd/'*Nd u %Sr/*Sr B Aparauckux aBax BapbUpYIOT B OTHOCHTEIIBHO
Y3KHX npejieniaX, OJM3KH K TAKOBRIM B IU1aT00a3anbTax H YKa3bIBaOT HA JENIeTHPOBAHHBIH
MaHTHIHBLH HCTOYHHK, HE IEMOHCTPHPYS NPH TOM CKONBEKO-HHOY/Ib BHIMMOro oforaleHus
H3 JIPEBHHX BEPXHEKOPOBBIX paJIHOTEHHBIX W3OTOMHRIX PE3€PBYapOB € TOBBICHHBIMH
%Sr/47Sr u nommwkenHsIMA  “YNd/'"Nd  usoronHpiMM  OTHOWeHHAMH. VlccneioBanus
PMO/IUTOB PErMOHA BNEPBhie YCTAHOBHIM HATMYME 4JIAKHTOBBIX COCTaBOB B [OCT-
KOJUTM3HOHHOM  BYJIKaHW3Me ApMmenuH. HccneJoBaHHBIE — ajaKWTOBBIE  PHOJNMTHI
HaxxyHauckoro xpeTa IHOLEHOBOrO BO3PACTA 110 CBOHM IEOXHMHYECKHM OCOOEHHOCTSAM,
MOryT ObITh OTHECEHBl K HW3KO-MAarHE3HAJIbHBIM, BRICOKO-KPEMHE3EMHMCTLIM aJaKHTaM, a
UCX0Ad W3 BbicokHX oTHomeHud K:O/Na:0 (0,96-1,44) onu MoOryT ObITH OTHECEHBI K
HIDKHEKOPOBBIM “KOHTHHEHTATBHEIM ™ aJaKHTaM.

[leTpo-reoxMMuuecKHe M H30TONHBIE XapAKTCPUCTHKH  BYIKAHMMECKHX  TIOpOA
Aparanckoif ByJIKaHHYECKOM IIPOBHHIIAH, BAPEHPYIOIIME 110 COCTaBaM OT TPaxuGa3aibToB 10
TPaxHJALHTOB M PHOJHTOB, JEMOHCTPHPYIOT OnM3KME K [UiaTo0asansTaM CreKTphl
pacnpezieneHns PeIKHX H PeAKo3eMeNbHbIX 2EMEHTOB. B Toxke BpeMs, i (GazanbTouioB
Aparana THIHYHEI NIOBBIIEHHAS ET0YHOCTS, U GobiIne crenexH oboramenus LILE/HFSE
1 LREE/HREE.

Ycranopneno, 4TO MOHOTEHHbiE ByaKaHbl ApapaTckoii JONHHBI Ha IOro-3anaje
Aparanckoif ByJTKaHHYECKOH NMPOBHHIMM NpEACTaBNAOT coboii oTauuHYi0 oT Aparaua
JIOCTATOYHO MTYGHHHYIO BEICOKOTEMIIEPATYPHYIO MarMaTH4YECKyI0 CHCTEMY, KoTopas Gmike
K ByikaHy Apapar. I'eoxumuueckne oco0eHHOCTH BynkanuwsMa [eramckoro Xpefra
JeMOHCTPHPYIOT GM30CTh k Aparalckum rnopofam, Ho i I'erama xapaktepHa MeHbIIas
crenens aupdepeHIMaLMK, YTO MOXKET OOBACHATLCA HANMYMEM Nof AparaueM Gonbiioro
MPOMEXKYTOUHOrO o4ara, rae mnpoucxopuna auddeperumanns marm, B OTIHUME OT
MOHOI€HHOTO (apeaTkHOT0) XapakTepa ByikanusMa ['erama. IIpu cpapaenun Bapaenucckux,
Cronukckux u Kananckux nopos ¢ nnarofasanstamu, ¢ Aparanem u ['eramom, npesxie Bcero
GpocaeTcs B I71a3a TOBLILEHHE IET0YHOCTH, HAUIHYHE HEIOCHIIEHHBIX KPEMHE3EMOM 1I0poJl
(GasanuToR, TedpuTos, GonoredpuToB), oboramEeHHE BCEM CIIEKTPOM PEIKHX IEMEHTOB, H
Gonbuas creneds oboramenus LILE/HFSE u LREE/HREE. ®yHiaMeHTanbHbIM OTITHIHEM
MHHepansHoro cocrasa CroHukckux W Kamanckux mnopon or Aparanckux ¥ ['eramcrmx
ABNAETCA HAMHYMe, B GONBIIMX KOMHYECTBAX BOAOCONEPKAIMX MHHepanoB - ampubona,
¢noronura, anarura, 4TO ¢ YH4ETOM IEOXMMMYECKHX XapaKTepPHCTHK YKa3blBacT Ha
KapJMHAJIBHO OTIMYHbIH ()IOMAHBIA pexuM M CTENEHb METOCOMATO3a B MAHTHH [PH
(opmuposanus marm Cionnka u Baplienuca B cpagrennn ¢ I'eramom u Aparatiem. [Ipa srom
s CroHuka (PUKCHPYETCA HANMYWE JRYX OTIMYHBIX FEOXHMHYECKHX Cepuii: OasansToBoi
(Cronux-1I) 1 oboramenHoi 6azanur-Tpaxubasansropod (CroHuk-1T).
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Conocrapienne M30TONHBIX Xapakrepuctuk 'PNd/'"™Nd vs. ¥Sr/*Sr uccregosanmbix
BYJIKaHHUECKHX TIOPOT APMEHHH B CPaBHEHHH C PETHOHAILHEIMH M IJIABHBIMH H30TOITHEIMH
pe3epByapaMu ¥ MOCT-KOMTH3HOHHBIMH MarMaMH COCE/IHMX ¢ APMEHHEH pernoHoB (puc. 4)
CBHICTENLCTBYeT 00 YBCJMYEHMM CTENeHH oOOrallleHHOCTH MAHTHHHOTO HCTOYHHMKA
BYJIKZHH3MA B 10/KHOM HaltpaB/ieHyy B Hanpasaenuu K bazamram Hpanckoro Kypaucrana,
HECYILMM Cliefibl Bo3aeiicTBusa 3arpocckoii cyOaykuuu (Allen et al. 2013).

O6cyxaeHHe pe3y/IbTaTOB W BBIBOIBI N0 TEOXHMHYECKHM OCODEHHOCTAM H3YHEHHBIX
BY/IKAHHYECKMX cepuit ApMenun oT JlxaBaxeTckoro Haropes Ha cesepe o Kamanekoro
BYIKAHWYECKOrO apeana Ha rore ApMenns obobinens! B riiase 4, rie npeiaraercs Takxke
reo/ifHaMUYecKas WHTepNpeTalns KO/UIM3HOHHOrO BYIKaHH3IMa APMEHMH M Npe/UtaraeTcs
KOHIENTYajlbHas MOJENb BYJIKaHH3Ma 30HbI APaBHHACKOH KOJLUTH3HH /1A BCErO PETHOHA.

I''TABA 4. OBCYXIIEHHUE PE3YJIbTATOB H MOJEJIb ®OPMHUPOBAHUA
KOJJIH3HOHHBIX MAT'M TEPPHTOPUH APMEHUH

B nannoli riase, Ha ocHOBe OOIMPHOro (PaKTHYECKOrO MATEpHAIa HINOKEHHOro B
rnaax 1-3 mnpuBoaMTCs OOCY)KICHME OCHOBHBIX DE3YJBTaTOB, H  NpEAIaracTcs
KOHUENTYAIbHAs MO/E/Ib RYITKAHH3MA 30HbI APaBHICKOH KOUIM3HH.

IlpuBeneHHble  reOXHMHYECKHE, H3OTOMHBIE W  MHMHEPATOIHYECKHE  JaHHbIE
CBHJIETEJILCTBYIOT O TOM, YTO NOCT-KOJUTH3HOHHBIH BYJIKaHM3M APMEHHH CBA3aH C JBYMS
Pa3IHYHBIMH MAHTHIHBEIMH UCTOMHUKAMH. OIHH H3 HUX 3TO «/I0JIe PHTOBBII» JTHTOChepHEIA
MaHTHIHBII MCTOYHWK, B JaTbHEHIIEM MarMel 3TOr0 MCTOYHHKA CMEIIHBAIHCH C
a/JAKHTOBBIMH  HWKHEKOPOBBIMH PAacilaBAMH H [IaHHBIH TIPOLECC OTBETCTBEHEH 3a
BynkanusM Aparana, Ierama u wactnuno Bapnenucckoro M CHOHHKCKOrO Haropuii.
IeoOXMMHMUYECKHE JAHHBIE N0 JONEPHTaM CeBepHOH ADMEHHHM CBHIETE/ILCTBYIOT O MAanoi-
cpeqHei CTENeHH IUIABIEHHA CYOXyKIMOHHO-MOH(HITAPOBAHHON THTOC(EpHON MaHTHHA B
npejenax nojs crabuIbHOCTH INMKHETH.

Bropoi#t ManTuitHbl#H Herounnk — KanaHckuH MCTOYHHK 6a3aHWTOB, ¢ KOTOPBIM CBA3AH
Takke ™armatusM THna Cionuk-Il, 9acTHYHO TpPOABNEHHBIH Takke B BYJIKAHM3ME
BapeHHCCKOro HAaropbA, TArOTEET K METACOMATH3HPOBAHHEIM aCTEHOC(HEPHBIM MAHTHHHBIM
HcrouHHKam GasanutoBeix marm Hpanckoro Kypawmcranwa oforamensoro OIB Tuma u
BRIJIENIACTCH HAMH Kak ManTHIHbIA HeTounnk MarM Kanan-Cionnk-11

CpaBHHMTE/IbHBIH aHAM3 FEOXHMHYECKHX XAPaKTEPHCTHK ByIKaHH3Ma J[KaBaxeTCKoro
nnaro, Aparaua, I'erama u Kapc-Dpsepymckoro miaro nokasbBaeT, B LEIOM, MX
enuHooOpasue. TakuM oGpasom, Bapremuc ¥ CioHMK SBISIOTCA TIpaHHMIEH Mexy
pasiuuHbBIMH  MaHTHiiHbIMM  ncTo4yHMKamu:  Kapc-Dpsepym-/[xaBaxeru-Aparan-I'eram
(monepuToBLIH) Ha ceBep-ceBepo-3anaj M Cromuk-Kanaw-C3 Hpan Ha 10r-1oro-Bocrok

(6azaHHUTORBIN).
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Puc. 6. Juarpamma La vs. Nb (no Meliksetian et al., 2012; Allen et al, 2013 noka3biBaloWwan, YTO OTHOLIEHWA
La/Nb & pervoHe noasepXeHs! 3HAYUTENbHBIM BapuauMam. [lMarpamMma HarnRAHO AEMOHCTPUpYeT
ysenuyeHue abconoTHbiX KOHUeHTpauuia La u Nb 8 Hanpaenenun ¢ C3 Ha OB ([xasaxetckui xpeber-
Aparau-Teram-Bapgennc-Cionmnk-KanaH), Bkniouan ysenuueHve otHoweHua La/Nb B Tom xe Hanpaeaexuy,
4TO OTpaxaeT ypennueHue CybAyKUMOHHOTO KOMMOHEHTa B MaHTUWHOM WCTOYHWKE, 3TW ocobeHHocTH
cBA3aMbl C BO3/eiCTBUEM 3arpocckoi CyGAYKUMM Ha PETMOHANLHYIO MaHTUIO, MPOABNEHHLIM B MpaHckom
Kypaucrare (Allen et al., 2013), a 8 ApMenuu B Clonunke (CroHuk-II) v Kanawe,

wy 00w

Cwhm 20km W0 M0 SOEm  G0km KO MO mowm
Puc. 7. leoprHaMUyeckan MOAENb, NOKA3bIBAIOWAA MTOCHEDY U BEPXHIOKD MAHTHIO 30HLI KOANM3UK EBpasuu
W Apasuu B npepenax OT CEBEPHOrO BbICTYNa ApaBun (BHYTPUNAWTHBIA BynkaH Kapkanuaar) uepes
ApmsaHckoe Haropse Ao [MpepkaBkassa. MCnonb3oBaHbl: HOBblE AaHHbLIE 3BTOPA, a Takxke JaHHbie
(Menukceran, (2015); Neill et al., (2013; 2015); Keskin et al., (2003); Zor et al., (2008); N0 HOBbIM faHHBIM NO
ceiicmmnueckoil Tomorpadim, Skolbeltsyn et al. (2014), koTopbie NO3BONNAM BLIABUTL 4Ba NOFAOLLEHHBIX C136a,
Ha tore (Butauc-3arpoc) w cepeepe (Maneii Kaskas, MonTuidckuid xpebet) u ganHbim Mumladze et al. (2015)
NO3BONMBLUMM YCTaHOBWMTL HANWYME CeBepo- HanpaeneHHoW cybaykumu noa boabwwm Kagkazom no gaHHbIM
ceicMUYeckoi ToMorpagum,
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B rtoM e wanpasienun c cesepo-sanaja (Jlkasaxerckui Xpeber) Ha 10r0-BOCTOK
(Cronnk-Kanan) ysenWuMBaercs cTerneHb METACOMATO3a B MAHTHM 3a CYET [PHBHOCA
CYOAYKIHOHHONO KOMTIOHGHTd B MaHTHIHBIC HCTOYHMK MarM. [lpu stom Ha cerepe
BO3JICHCTBHE CBA3ANO € NPOLUTLIMH CYOAYKIMAMH ME3030HCKOr0 BO3pacTa, a Ha fore
HaknajabiBaerca (u npeobhianaer) Bosieicreue Gonee mononod 3arpocckoit cyGaykunu
BRIpakalollcecs Kak Bo (monaHom 0GOralllcHUM, TAK M B ICOXHMMYECKUX M M30TONHBIX
Xapaxkrepucrukax (puc 6).

B ToM e HanpaBIeHWH, 110 TCOXHMHICCKHM JIaHHBIM, ¢ CEBEPO-3amma/la Ha 10T0-BOCTOK
YBEITUYHMBACTCS MOLIHOCTR KOHTHHEHTAIILHOW KOpPBL, [IpHueM Ha crbike [eramckoro u
BapeHucckoro Haropbs, a takke npu nepexone or Cronukekoro Haropes k C3 HMpany aro
NPOMCXOHT CKAYKO0OPA3HO, VBEIMHHBAsACH B cpeHeM o1 52 10 68 kM 1 ot 70 10 Benuuun
Gonee 100 kv cooTeTeTBEHHO. Y KasaHHBIE TaHHbIE 110 OUEHKE rIyOuHBI osepxHocTH Moxo
rronydeHs s CB qacTi ApMAIHCKOro HArophs BIICPBRIC.

Konmmiasuonnsrii MArMaTH3IM SIBISIETCH NPOIIOJIKUTE I LHBI M W HPOKO
pacripocTpan&HHbIM  sBICHMEM B Tipejenax  Anaronuiicko-Apmsano-Mpanckoro
BO3BLILIEHHOr0 [1aTO, [pH 3TOM TOYHBIE TPHYMHBL €r0 BOZHMKHOBCHWA OCTAOTCA
JAucKyceHoRnEIME. OIHAK0 H3IOKEHHBIE B JA2HADH paboTe JanHbIC CRUIETETLCTRYIOT, UTO
MOJETb, O0LACHAIOIAS MArMATH3M PEIHOHA OTPBIBOM fokHOr0 ciba Heo-Ternca ne moxer
CYMTATLCA  JIOCTATOYHO OAHO3ZHAYHOH, OCODEHHO i o0BLACHEHHS MHTEHCHBHOTO M
MPOMO/KUTEIIBHOIO MArMaTHsMa B mpeneliax ApMeHun Ha OoNbIDOM  YIAICHHH 0T
burnucekoii (Accupuiickoii) cyTyphl Ha cesep.

Ilpescrapngerca, WTO NPUHHHON BOHUKHOBEHWA OBBEMHOTO 1TaTO-0d3a1BTOROTO
MarMarmMa K cesepy 0T Amacua-CeBano- AKepHHCKOH CYTYPbI ABIAETCH OTPLIB CEBEPHOTO,
Tlonruiickoro ¢130a B 11031HeM MHOLIEHE, HATHYHE KOTOPOro (PMKCHPYETCs reohH3HYeCKUMH
naunsiMu (Skolbeltsyn et al., 2014). BeaectBre 910ro oTphiBa MOT NIPOH30ATH M0IHEM
ropsuei acreHocdepsl B Tpejeiax APMEHUH W BCEH CEBEPHOM H4acTH APMSHCKOr0 HArophs.

TTonoGuas reoauHaMuueckas Mojelnb, (puc.7) OcHOBaHHAas HA adanM3e HAITHX
PeOXHMHUECKUX W JIMTEPATYPHBIX TeO(pM3AYEeCKHX JAHHBIX NpearoiaraeT HaIMYne ABYX
cia0oB Ha tore (burine-3arpoc) u cepepe (Manniii Kaskas, [onruiickuii xpeber).

Konnusponnetif  MarmatusM  ABISETCS  BaKHBIM - KOMTIOHEHTOM  dlopMHPOBaHUA
KOHTHHEHTAITLHOIH KOPbI, TIPH 3TOM OTJIHYAETCH 110 Py FCOXUMUYECKUX XAPaKTEPHCTHK OT
UMEIOUINXCS  OIIEHOK  COCTaBd KOHTHHEHTAILHOH Kopel. K Takum XapakTepucTHKam
OTHOCATCH NOBBIIEHHAS LIENOYHOCTh, oborawenHocts P39, LIL u HFS anemenravu, a
takke nonwkennsic Th/La ornowenna. Jlaxe ¢ yuetoM Menpurero odbema KONITA3HOHHOMO
BYJIKAHM3MA B CPABHEHHH C OCTPOBOIYIKHBIM WIH PUPTOBBIM, TEM HE MEHEe, TEOXHMHUUECKH

OTAUYHEIH BKJIQ)l KOUIM3HOHHOTO MarMaTu3Ma ABIACTCA  CYUICCTREHHBIM W JIOIKCH
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NPUHAMATLCA BO BHUMAHKE MTPH NOCTPOCHUM MojieicH GopMUPOBaHUS, YBOTIOLMH U OLICHKE
reOXUMHUYECKHX XapaKTEPHCTHK KOHTHHECHTWILHON| KOPBL.

H3ydgenHbie «KOHTUHCHTATBHLIE) HHIKO-MATHE3HATBHBIE W BBICOKO-KPEMHE3eMUCTLIC
a1akuTRl,  0Gpa3oRanHkie 1PH  TABICHUM OTHOCHTEILHO MOJOJLOT0  MeTabazuToBoTo
cyberpara B HwkHeH Kope HaxosiTess B TecHoH npocrpancreeHHoid  (apycap) w
npocrpancTeenno-speMeniioil  (Iaxxymstiicknit xpefer)  acconuatiid ¢ (IHOMEH=
UETBEPTHUYHLIMH  TIOCT-KOJUIM3HOHHBLIMH  MarmMaMu  ApPMEHHMM M, HCXO0A% W3  aHanu3a
TEOXHMHYCCKAX JAHHBIX, MOTYT SBIATHCS KOHSYHBIMH WICHAMHU TP CMCINCHHH MaHTHIHHEIX
OCHOBHBIX H KHCIIBIX QJaKUTOBBIX Marm, C KOTOPBIM cBsi3ad GONBIIOR 00LeMm Hpo,uy}cros
BYJIKAHM3MA KHCIIOTO W CPEIHErO COCTABA 30HbI ApPaBHIHCKOH KOTNN3HH.

B pesynbrate nOpoCTPAHCTREHHOTO AHATA3A H30TOMHBIX JaTHPOBOK MarMaruima
pervoHa M CTparurpauyeckux JaHHLIX BIEPBHIC TPOACMOHCTPUPOBAHO, YTO B PErHOHE
ApaBuifickol KONIH3UK TTPONCXO/MIIA NaTEpaTbHAs MUTpalHa cobuITHH oTphIBa cidba n
COTIPSIKCHHBIX [POLECCOR MHWIMAIIMK TOCT-KOJUTM3HOHHOTO MarMaTisMa BO BPEMEHH, ¢
cesepo-3anasa (11-10 Ma) na roro-soctok (6 Ma). DTH 0coDEHHOCTH OMOIIOKEHHS BO3pACTa
MATMATH3MA MOKHO OOBACHWTL CYLIECTBYIOUIEH CTaIMHOM MOIEIbI0 Nponecca OTpbLIBa

cmba npeutoskennon (Wortel & Sparkman 2000).

I'TABA 5. BEPOSTHOCTHAS OIEHKA BYJIKAHHYECKOTT
OIMACHOCTH HA IIPUMEPE APMEHHWH 1 PAITOHA APMSAHCKOM
ATOMHOW DJIEKTPOCTAHIIAH

B mocieanue rojbi, B CBA3H ¢ poctoM ypOaHW3alMH M PasBUTHEM MH(PACTPYKTYP
MOBLIIIACTCA  YAZBHUMOCTL [IEPEJl NMPUPOAHLIMU  KaTaK/IIM3MaMH U BO3pacracT 3Ha4eHue
OLEHKH MPUPOJIHBIX OMACHOCTEH, TAKMX KaK 3eMIETPACCHHS, BYTKAHWIECKHE H3BCPKEHUA W
ux nocneacteusn. Kak yxe orMedanock BO BeleHWM, Kak B JPeBHEH, Tak ¥ B HOBEHIeH
MCTOPMH  YelIOBEUECTBA M3BECTHRI  MHOTOYHCICHHBIE — BYJKAHHTECKHE  KaTacTpodnr,
TPHBE/ININE HEPEIKO K TRICAYAM H JaKE K JACCATKAM THICAY HETOBECHECKUX KEPTB M HEPCIKO
K PaJMKaTbHLIM M3MEHEHHAM KIMMATA.

B nenom, cansHbIE W katacTpodudeckue Bynkanudeckue wasemkenud (VEI=5) na 3enmme
XapakTepH3yIOTes CYIECTBEHHO MeHBINEeH 4acTOTO NOBTOPAEMOCTH B CPABHEHWH C
CHIILHBIMM 3eMaeTpacennsamu. K npuMepy. eciti qactora NOBTOPAEMOCTH 3eMIIETPACCHHUI ©
MaruaTynoi B ananazose 6-6.9 cocrapnser 134 B ron (6asa pannsix USGS, 2013), To
BYIIKAHHYECkHe W3BepkeHus MaruuTyoil 6 (VEI=6) npoucxonst Ha 3eMne ¢ cpeneM | pa3
B 120-150 ner no nanmuiv Ga3el Janusix LAMEVE (Crosweller et al., 2012). B Toxe Bpemd,
eCii celicMudeckie PHCKH, BO MHOIHX CITYHasX, 3a9acTyi0 YCIENTHO CHHKAIOTCA 3a cHeT

IhpeKTHBHOrO ceCMEYEecKoro PAHOHHPOBAHKS U CEHCMOCTOMKOTO CTPOMTENLCTBA, A TAKKE
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MOATOTOBKA HaceNeHus (OCODEHHO B DA3BMTBIX CTPaHaX), TO PHCKH IUIA HACENECHHA H
HH(pacTPYKTYp NPH KaTacTpod HUCCKHX BYTKAHHYECKHX H3BEPIKCHUAX H X MOCTICICTBHA He
Moryr ObITh, CKONbKO-THOO 3ddekTHBHO CHIDKEHBI. Bech KOMMIIEKC IeONOrHYECKHX,
H30TONMHO-TEOXPOHONOTHYECKHX, BY/IKAHO-TEKTOHHYECKHMX, CEHCMONIOTHUECKHX IaHHBIX, a
TaKKe PE3YILTAThI OLEHOK HacTOThI MOBTOPAEMOCTH BYJIKAHH3Ma NPHBEIEHHBIE B riasax |,
2 u 4 wHacroAue# paGoThl [IONYCKAIOT BOSMOKHOCTh BO3OGHOBICHAS MOHOMEHHON
BYJIKAHHYECKOH akTHBHOCTH Ha ['eramckoM, BapaenucckoM H CIOHMKCKOM BY/TKaHHYECKHX
HaropeAX ApMeHHH, a Takoke B npeenax CamcapcKoro Haropbs B KOXKHOA ['py3un.

Northing (km}

Easting (km)
Puc. 8. MNprimep kapTbi M30MacC AnA rMNOTETUHECKOrO U3BEPXeHMA ByaKaHa Apapar. KOHTyphi NokasaHbl B
EAMHULAX KI.M2A08 CyXOTo HakonieHws Teppsl. KpacHeie KBaApaTel NOKa3sIBAOT MECTOHAXOXAEHWE Xep,
3eneHblil kKBagpar nokalsiBaeT naowaaxy AAIC. B 3ToM npumepe BeTpsl B OCHOBHOM Ay10T Ha CeBep-CeBepo-
BOCTOK Ha HWM3KMX BBICOTaX M Ha 3anag Ha Gonbwwx ebicotax. Linpposas TeHesan kapra penseda nonydeHa
Ha ocHOBe AaHHbiX (Jarvis et al, 2008); koopauHaTel kapTel B UTM WGS84, (no Connor et al,, 2011).

Hcxons W3 HalMuMA [JAaHHBIX O IUICHCTOLCHOBOM IUIMHHAHCKOH BYJIKaHHYECKOH
JEATENLHOCTH, W CBHJIETENLCTR TONOLEH-HCTopHyeckol aktueHocTH (Karakhanyan et al.,
2002, Apyrionsn, 2005), Haubonee ONAcHBIM [iA HaceNCHHA H HHQPACTPYKTYp ApMEHAR
ABJAETCA TaKKe TOTEHIMATLHO AKTHBHEIN cTpatoBynkaH Apapat B octodHod Typuuu
HaXOAALLUMICA B HENOCPENCTBEHHOH O/IM30CTH K rpaHuiaM APMEHHH.
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Tabnuua 5.8.

CaogHan nH$opMauna 06 UCTOHHIKAX BYAKBHWHECKOR OMacHOCTH Ha nAowaaxke AAIC, ux pacyeTHoi
BEDOATHOCTW U OCHOBHbBIX YPOBHAX NOTPeLWHOCTK

CERCMUIHOCTY, AedopMaLiun
rpyrTa

NIOWAAKA W BTOpUYHbIE 3QeKThl

= 2 loposan
Y y cobsitne seposmiects WcTounnk HeonpeaeninHocn
OTKpbiTHE HOBOTO MOHOTEHHOTO 59 x 10¢ Yactota NoBTOpPAEMOCTH
OTKpbITHE HOBLIX XeEpA Xepnas < 2 kM OT UeHtpa 51% 107 y Ha LW KOM
nnowaaxm A3C ¥ nnaro
Yacrora nosropaemMocTi
3yrouy 1x 167
Nupoxnacwueckme noToku ::uaoe“ummn‘;ooﬁpa i f;‘ : 10 NrHUMGpUTOOGpa3YIoWMX
Pt By paad, . napepxeHuid Aparaua
Y
Nupokractiuecxie noTkn it ORPETHSoRor0 NONGI IO i 8] :ﬁ':;::: T:P “m“ﬂfm aHHbIK
pa wepna B 10 kM OT LeHTpa NAOLAAKM 56x10® “ STy A
BOAHL ASC 0 Mansix MNUPOKAACTHYECKMX
notokax Ha LLlaMupamckom nnato
Yacrota nosTopaemocTH
Hakonnetue Tedpbl Ha niowagxe > IKCMAOINBHBIX MIBEPIKEHWIA
100 xr m2 penegcTBNE 105- 106 | Apapara, nenonHas
BurmasHve Tedps IKCTINO3NBHOTO UIBEPXKEHNA reONOIMUECKan NETONKUCL
Apapara BeaeAcTBME GLICTPORA 3poInm
NMPOKAACTUYECKMX O W
YacroTa nosTopAeMocTi
Hakonsenwe Tedpsi Ha nacwaaxe > IXCTIOINBHLIX UIBEPXEHNA
2
BuinageHme Tedphi 100 \r m? peaepcrane 13 %107 Aparaya, Henohnan
IKCMNOIMBHOTO MIBEPKEHUA reONOTMYecKan NeTONKUCL
Aparaua BcneAcTBAE BICTPOI 3po3nK
NMPOKNACTUUECKMX OTNOKEHUHA.
OTKpBITME HOBOTO MOHOTEHHOTO Uacrora nosTopReNocT
W e Xepna B < 6 KM OT UeHTpa 36 x 107 haia'tila
ynkaHnueckune Gom nAOagKH ABC ¢ BozpeRcTEmem 24 x 106 znnm: a MUPAMCKOM
GanancTvueckux Ten e
OTKpbITHE HOBOTO MOHOTEHHOTO 7
¥ Y,
xepna Ha Liamupamckom naato ¢ it M REIOI [T
Naposele notokn 8.8x 10 BY ama Ha Ll KOM
obpazosaHuem NaBoBoOro notoka n:uro
cnocobHoro 3aTonuTL naowagky A3C
Konnanc cknoHa Apapara,
5 BepoatHocTs Katactpopuueckoro
Nasuhsl, 0bpyiwenua obpa3zosaHue o68anos n <1x 107 WaBepeHun Apapara ¢
CKNOHOB 06M1OMOYHBIX JABIH C NOTEHLWANOM - KRR
BO3AERCTBMA Ha NAOWaAKY T &
Buinagenue Tedpel Ha
Wamupamckom nnaro,  cBA3N C YactoTa nosTopAemMoCcTH
co:;ﬂ:mqnul i ol n3sepxeHuem Apapara, 105-10% | BynkaHuueckon aKTMBHOCTH
peMmobunusauymua U obpasosanue Apapara
06N1OMOYHBIX CRNEBLIX NOTOKOB
BynkaHnuyeckmne rassi,
:mﬂoc;ep‘ “u: ::: N OTKpbiTe HOBOTO MOHOTEHHOIO Yacrora nosTopAEMOCTH
s Xepnae < 6 KM OT UenTpa <3x10% y Ha LU KOM
By/IKaHMYECKan frass
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OGobuienue onackocte W BeposTHOcTeH WX BosieictBua ua nnowaaky ADC
OCHOBAHHLIC HA KOHIETITYATLHOI MOIeTH BYJIKAHH3IMA PErHOHA, UH(POBOM MOIE/THPOBAHHH
TIOTCHUHANILHO OTACHBIX BYTKAHMYECKHX SBIEHMH W JAaHHBIX 10 YacTOTE [MOBTOPAEMOCTH
BYlIKaHW3Ma jlansl B Tabmine 5.8,

I'1aBHBIM BBIBOJOM JIAHHOH IJI4BBI SBISICTCH TO, YTO HOTEHLUWANLHbIE BYJIKAHUYECKHE
OTacHOCTH Ha maomaake AADC cymecTBYIOT. ITH 0NacHOCTH OTPE/IEIeHB! KOTHYECTREHHA,
OLEHKH WX BEPOATHOCTH [POBEEHBl C MCHOJIBL30BAHMEM COBPEMEHHBIX [OJIXOJI0B W
wMeromeics Ha TanHEIH MOMEHT reoI0THIEeCKOH, BYTKaHOIOTHIECKOM,
reoxporosioruueckod uadopmaimn. Heckollbko cueHapHeB BOZMOKHON BYJIKaHAYeCKOH
OINACHOCTH WILTOCTPHPYIOT CHOMKHBIH XapakTep BYIKaHHYECKHUX OIaCHOCTEH W AHana3on ux
BO3MOKHOIO BO3JSHCTBUS HA TUIOIIAJIKY.

OHH BapBUPYIOT OT BYTKAHWYCCKHX COOBLITHIL, criocoOHBIX oKasaTh HeGiaronpusTHoe
Bo3faciicTBie wa pabory Iwiowaakd  (Beinajgende Tepsl ¢ Bymkama Apapar) Jo
BYJIKAHUYECKHX COOBITHIH, KOTOpBlE, e€ciu Obl NMPOM3OLLIA, ONYCTOIIMIN Obl IUIOWAIKY
(Hanpumep, MTHUMOPHTOBOC U3BCPKCHHUE BYIIKAHA Aparail).

Bee pacuerHble YPOBHM BEPOATHOCTH, NpBeaeHibie B Tabnmue 5.8, mecyr B cebe
ONIEMEHTH  [orpelHocTH.  boablias — €acTe  3THX  [OTpellHocTed  cBAsaHa ¢
HEOTPEICICITHOCTLIO B OUPCACTICHHH YACTOTHI TOBTOPAEMOCTH BYJIKAHW3MA B pPervoHe
TUIOTIAJIKH.

B nanuoii pabote paccMarpuBaloTesi HECKOJILKO ANTEPHATHUBHBIX MOJIEICH, KOTOPBIM
NpHeBanBaioTed Becosble koapuumenrsl. Hescho, CMOKET 1H J0NojNHUTEIbHLI cOop
wH(opMatHK  IOTOMAWTENLHO YMEHBIIHTE OTY TOPPENTHOCTL (HarpuMep, © TIOMOTIBKO
JAaTHPOBKH BOJBIICTO KOIMYCCTBA 00HAKCHUH HrHUMOPHTOB), TaK Kak HEACHO, MOXKHO JIH
Oy/ieT CyIecTBEHHO YTOMHHTEL MOJIEITH YPOBHS TIOBTOPACMOCTH WITH WX BECOBBIC (hakTOpLI.

[lojio0HbIe JaHHBIE TIOMOTYT OLEHHThL FPAHHLLL BBOJIMMBIX NAPAMETPOB, 3AI0MKEHHBIX B
MOOCTAX JAaHHOH palorel s TAKUX SBICHWH, K IPHMEPY — 4YacToTa MOBTOPAEMOCTH
BY/IKAHMYECKOH AKTUBHOCTH, TeM CAMbIM 00ECIICTHB JONOIHHTENLHYIO JIOCTOBEPHOCTE
pacuaetos BeposTHocTH. Cornacvo jupexruam MATATD, peteHne o pHeMIeMOCTH TeX
WJIH UHBIX PACUCTHBIX BEPOATHOCTEH JIEKNT Ha HAIMOHAJILHBIN OPraHax OTBETCTBEHHBIX 3d
HPHHSITHE COOTBETCTBYIOWMX petuenni. Takum oBpazoM, ecin Oy/er NpHHATO pelueHie o
Tom, 9To mromaaka AADC npuemiieMa ana nocrpodku Hosoi ADC, To pekomenzayerca
paspaboTaTh NAaHkl PEarHpOBAHWA Ha TIOTCHIHATBIYIO0 BYTKAHWHYCCKYH) AKTHBHOCTH Ha
pynkamax Apapar, Aparan u [lamupamckoro 1mato W Apyrux 0Dolee  ynaieHHBIX
BYIKaHHYeCKHX cHcTeM. Kpome rtoro, corsacHo jupektuBam MATATD, pekomenpyeres
pa3paboTka MIanoB MOHHTOPHHTA HTHX NOTeHUManbHO akTHBHBIX (capable volcanoes)

BYJIKAHOB.
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I'TABA 6. TEOXUMHYECKAS THTTH3AITNA OBCHIHAHOB I0KHOT'O
KABKA3A H APXEOMETPHYECKHUE NCCJIEJJOBAHNSL

B nocnennne Teca THIETHS apXeoloTHYeckas HAYKa CTABHT TEILIH KOMIINEKC HayTHBIX
npodieM, pemeHde KOTOPLIX CBA33HO € reOXHMMYCCKMMM  MCCIIEOBAHHCM  BCLIECTRA
pasiHYHbBIX [lpTCd]ai\"l'UB. ['llZTpO!"pad)H'-!CCKHMH U JIATOJIOTHYECKHUMH  HCCIICJOBAHUAMHA,
H3OTOMHBIM JIaTHPOBAHHEM, TO €CTh C ITIJWMEHL‘HHEM reQJIOTHYCCKHX, B ITHPOKOM CMBICITE,
MOIXOJMOB K MCCIEJOBAHUAM. JTHM OOBACHACTCA Takke TOT hakT, 4TO B MOCTEIHHE
JlecATHIETHS  OCHOBHOH  nporpecc B obnact  apxeonorum  (hukcupyeres B
ME)K,LIHCL!H[IHH[{HPHHX HAINPABIEHHUAX, 1€ 1715 HCCIIe/10BAHAA ﬂpXCUHOFH‘leCKHX ap'retl)uk”m]!
WITH OTTpe/Ie/ICHAA NETOMHUKOB Chi Phsl HCTIONB3VIOTCA METOIBI €CTECTBEHHBIX HAyK, TAKHX Kak
IEOTOTHS, TeOXHMHU, HeTporpadus, MUHEpatorks, XUMHA, drsnteckas XxuMus. KoMmreke
CCTECTRCHHOHAYTHLIX TIOJAXO/IOB B apXCOTOTHH COPMHUPOBATIOCH OTHOCHTEIRHO HOBOE
MEHIMCIMITTMHAPHOS HAYYHOE HANpaBlieHye, HasbiBacMoi Apxeomerpueit (Archacometry)
WK HayuHoi apxeonorueii (archaeological science).

B nammoif riase aBTOp TIPEACTABIAET pe3yLTATHI COOCTBEHHLIX APXCOMETPHICCKHX
HCCiIe10RaHHR TIPOBCICHHBIX B paMKaX MCKIVHAPOIHBIX HCCIIE/I0BATEIBCKHX TTIPOCKTOB 110
H"l}"lCHHlD FCONOTHHA  PHOJIMTOBBLIX BYJIKAHORB APMCHHH H TeOXHMUH Uﬁcﬂ,ﬂHﬂHﬂ B
ApXCONOrHHCCKOM U B}'JIKEIH(JJOFK‘[CCKOM aCieKTe.

OOGcuananbl  PUOTHTOBLIX BYNKaHoB ApMenun (14 wcrounuxos), [pysun (Uukwany) n
Kapc-Dp3epymckoro 1iaro (7 WCTOUHHKOR) MEXOIS W3 WX TCOXMMHYECKHX 0coOeHHoCTel
MOTYT GRITE HAIGKHO pazIeIeHR MeKIy coboil.

TMporcxokieHHe  apxeosorudecknx  apreakroB  HICHTU(HIMPOBAHO ¢ [OMOIIBIO
MHHOBAIMOHHON MEDXMMHUYECKON METOIMKH, OCHOBAHHOM HA NPEIBAPUTENLHOM pasjleleHii
oficuinanos Ha [ABe rpynmbl Ha ocHoe auarpamm BaxLa vs ThxU u Ba vs. Th. B
JANLHCHIIEM, TCOXUMHWUECKAN THIH3AUAA OTAeNLHO OIS  KakJoi TPynmel  MoXer
ocymecTsisieTes Ha guarpammax La/Yb vs, Ta/Yb, Th vs La, La/Yb vs. Variable A, Fe/Sc vs.
Variable A, Hf vs. Sc, Zr vs. Hf, Sc vs. Ta, Hf vs Ta, Zr/Ta vs. Ta/Yb, Ba/Cs vs, Ba/Zr.

OGceununan puonntoBslx Byikanos 10xHoro Kapkasa ucnonib3osaincs B JI0UCTOPHUECKOE
BPEMS He TONBLKO Ha nocelleHuax B ApMennu u T pyauu, 1o i Ha Sonsimom yaanenwn: B Tpoe,
ma ofumpuom Hpanckom 1wiaro, ma Ceseprom Kaskase, Ha mocenenmax Kypuuckoii
HH3MEHHOCTH.

Tak, 1aHHBIM MCCIIC0BAHHEM BIIEPBLIE YCTAHOBJICHO, YTO 00CHIHAH M3 HCTOYHUKOB Ha
TeppuTopu ApMeHuM 00HAapyKMBAaeTCH Ha apXeolorHdeckux mamaTHukax CesepHoro
Kaskaza ([arecran) w B serengaproit Tpoe (Dreffckoe mofiepexse). TIpn srom Mekay
TeppaTOpueit corpemeHnoll Apmenun # Tpoel uMerOTeS HECATKH JIPYTHX HCTOYHHKOB

BLICOKOKAauYeCcTBEHHOro obchanana. B :[ﬂ]—lHOFl rmasc  Jlacrcs Horee JeTansvhas
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XapaKTEPHUCTHKA MCTOYHHKOB OOCHIMAHOB Ha ApXCONOrHYECKHX MaMATHHMKax ofIIMpHOro
Hpanckoro mwiaro, rae HECMOTpA Ha HaTH4HE GOMBLIOrO KOJIMYECTBA BY/IKAHOB, B TOM HCIIE
KHCIIBIX, OGCHIMAHBI OTCYTCTBYIOT. JleTANBHEIMH TEOXHMMHYECKHMH HCC/IeIOBAHHAMH
YCTAHOBJIEHO HAJTH4HEe 0OCHIMAHOB H3 BocToMHOH TypIHM Ha apXeoNOrHYeCKUX MaMATHHKAX
ApmeHuH,

C yyeToM HOBBIX JAHHBIX YAAIOCH MIAEHTU(HUMPOBATHL reONOrMYECKHE MCTOYHHKM
YeTEIpeX H3 BhiZe/eHHbIX padee (Blackman et al, 1998) mecTH reoXHMHYECKHX IpyIin
apXe0IOrHYECKOro 00CHANAHA, OMMCAHHLIX KAK «HEH3BECTHBIC 3aKABKA3CKHE 0OGCHAMAHLI»
(Transcaucasian unknown, TCUNK). Tak, He HaeHTHQHUMPOBAHHbBIE PAHEE TeOXHMHUECKHE
rpynmnbl o6cuamanos TCUNK-1 w TCUNK-2, 1o HaliMM IaHHBIM MOTYT ObITE OTHECEHBI K
MCTOYHHMKAM KokHas fArnuua u sanagusii SpsepyM - | B npenenax Kape-3psepymckoro mwiato
coorsercrBeHHo. Cpennuii cocrae TCUNK-3 reoXMMH4eckd cOOTBETCTBYeT obCcHIMaHaM
pynkasa ATHC, a TCUNK-5 — coOTBETCTBYIOT aJaKMTOBLIM DHONHMTAM W HAXOASATCH B
Hpejenax reoXMMH4EeCKHX BapHarnii coctasa LaxkyHsAUCKHX 06CHIMAHOB.

B xozie nonesbix paGoT ¢ LENbIO re0apXeonorHyeckoro H3y4eHHs W reoXHMHYECKOro
onpobosanns 0OCHAMAHOBBIX BYJIKAHOB APMEHHH B CTPOGHHH PHOIHTOBBIX BYJIKAHOB
Apwmenud (Aprenn, ['exacap, Meu Caranakap, Cekap) BIIEpRbie BHUIEICHB! TAK HA3BBACMbIE
KYTONbHEIE TIOTOKH, KyJe (coulée), popMHpPOBAHHE KOTOPBIX CBA3aHO ¢ DOMBIIOH BA3KOCTHIO
PHONHTOBOIO pacruiaBa.

3AK/IIOYEHHE

Konnu3HoHHBIH BYIKAaHM3M SBISETCA HMHIWKATOPAM CMEHBI TIE€OJMHAMHHECKHX
0BCTaHOBOK H NMpECTABIAET COOOH YHHKATbHBIH 00BEKT /U1 MOHHMAaHHA MarMoreHepalnn
U NoasEMa MarM B 30HaX KOJUIM3HH JOTIONHASA HALIH 3HAHWA O NPHPOIC symca}mtlccxoﬁ
AKTHBHOCTH, CBA3H C TEKTOHHYECKHMH YCIOBHAMH H 3BOJIFOIHH BYJIKAHH3Ma BO BPECMCHH B
[POCTPAHCTBE.

B pesymbrare BeecropoHHero aHanmsa M 0000WleHHMA JaHHBIX IpeUIOKEHA
NETPOTreHETHYECKAs M NEOAMHAMMYECKAA MO/IE/Ib YETBEPTUYHOIO BY/IKAHU3MA AHATONHHACKO-
ApMmaHo-HpaHCKOro OpOr¢HHOrO IUIATO, BBIABICHBI JTHTOCHEpPHBIE H/HIM acteHochepHEle
MaHTHHHBIE UCTOYHMKH MarM M MyTH AagbHeHIneil HX BOMIOUMH - KPHCTALIM3AMOHHOM
JH(depeHITHAIH WIH CMEIIeHMs MarM B TpejieNiaX PasIHIHBIX BYNKaHHYECKAX KIACTEpOB
[Oxnoro Kasxkasa.

CB 49acTh ApMSHCKOTO Haropbsi ABIAETCA ONHOM M3 Haubonee TIOTHBIX KIacTEPOB
MOHOTEHHOrO BY/IKaHM3Ma Ha 3emie, WTO CBA3AHO C MHTEHCHBHOH reHepaimeil MarM B
peruoHe ¥ 01aronpUATHLIX YCIOBHAX NPOABICHHA BY/IKAHH3MA HA MOBEPXHOCTH, TAKHUX KAK
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BBICOKas MPOHMLAEMOCTh KOPbl H HAIHYHE 30H JIOKAMBHOTO PACTKEHHs CBA3AHHBIX CO
CIIBUTOBOM TEKTOHHKOH 30HBI APaBHICKOMH KOLTH3HH.

B paGote BnepBbie 10CTOBEPHO AaTHPOBAH HHTEPBAN AKTHBHOCTH Aparaua 1.53-0.48 Ma,
YTOYHEHBI BO3PACTHBIC WHTEPBAIBI BEIZCTEHHBIX Go/iee PAHHHMH MCCIEIOBAHHAMM CTaInH
BYJKaHM3Ma. B 9acTHOCTH, 3HAUMTE/IBLHO pacliupeHa M JIeTaIbHO JIaTHpoBaHa Hambonee
Mojlofas, 1v CTajlud BYIKaHW3Ma Aparana, BhIIENEHHAd B IOCT-HTHHMODHTOBYIO CTAIHIO
(<650 Ka).

TocT-KkonIM3HOHHBIH BYJIKAHH3M APMEHHH CBA3aH C JABYMS Pa3/IMMHBIMA MAHTHAHBIMH
ucrounnkaMu. OIHH M3 HHX 9T0 «10JIEPHTOBLLI» NTHTOCHEPHBIH MAaHTHHHBIH HCTOMHMK,
BTOPOH MaHTHIHEIH HCTOTHHK — Kananckuit HcTouHHK Ga3aHHTOR, ¢ KOTOPHIM CBA3aH Takke
marmatusm Trna Cionuk-11, sacTHuHO NpOABNEHHLL TAlOKe B BYNKanuiMe Bapaenucckoro
Haropss. Takum oOpasom, Bapnenuc u ClOHMK ABNAOTCA TPaHHMIEH Mek/y PasTHUHBIMH
MaHTHitHBIMK HeTouHHKaMH: Kape-Dpsepym-/xasaxern-Aparan-T'eram (J1onepHToBsiif) Ha
cesep-cesepo-3anan u Cionnk-Kanan-C3 Hpan (6azanuToBbiif) Ha for. [eoxummueckue
XapakTepHCTHKH HCCNENOBAHHBLIX BYJIKAHHYECKMX CepHii ApPMEHHH CBA3aHHBI C
oboraieHneM MaHTHHHBIX HCTOUYHHKOB BY/IKaHA3MA MPOLUILIMH CyOAYKUMAMH UMEBLIHMH
mecto B peruone. [Ipu sToM B «JonepHTOBOMY» MaHTHAHOM HCTOuHHKE Hablronaercs
Bo3aeicTerne Me3osokickux cyOnykumii, a B ucrounnke Cionmk II-Kanau, nabmopaercs
BO3JleHCTBHE OTIHYHONO CYOAYKUHOHHOIO KOMIIOHEHTA CBA3AHHOE C HAIOKEHHEM
Bo3zieHcTBUA Gonee mononoi 3arpocckoil cyOnyKuMH. 3aciykHBaeT YNOMHHAHMS, YTO
NPOCTPAHCTBEHHBIH aHAIHM3 TEOXMMHYECKHX JAHHBIX TI0Ka3hiBaeT, 4TO B TOM ke
HanpaBNeHHn (WKCHPYETCH CKavukooOpasHoE YBENWYEHHE MOIIHOCTH KOMTHHEHTAILHON
kops! pernona ot 40 1o 100 kM.

l'eopuHaMmueckas MoIENb, OCHOBAHHAS Ha BCECTOPOHHEM aHAIM3€  HALIMX
FEOXHMHYECKMX M JIMTEPATYPHBIX reoH3MuecKHX AaHHBIX TPEANONaraeT HaIM4ue NBYX
cmbop na ore (Buramc-3arpoc) u cesepe (Mamwiit Kaskas, Iloutmiickmii xpeber).
Benencreue orpsiBa cepepHoro c13ba mMor npousoiiTH noxbem ropaueit actenocepsl B
npenenax ApMEHHH M Beel ceBepHOH uyacTH ApMsamHckoro Haropes. [Ipencrasinsercs, uro
MMEHHO TaKas MoJelb MOKeT OOBACHHTE (hopmupoBanmue Gonbioro obbeMHoOro
n1aTo6azaNbTOB HA CEBEPE 30HBI KO/UIM3MM UM HX H30TOMHO-TCOXMMHMYECKHE OT/IMYMSA OT
BYJIKAHH3Ma Ha I0r0-BOCTOKE ApMEHHH.

Bnepsble nokasaHo, 4TO B MCTOPHHM JBONMIOLMM MAarMaru3iMa ApPMAHCKOTO HAropbs
a/laKMTOBBIH MarMaTH3M npossieH He Tonsko Ha cragmd AKO B Douede M OIMIoleH-
MHOLIEHE, HO TAKOKE W HA MOCT-KO/UIM3HOHHOM CTaiMM B MO3JHEM MMOLEHE — IUIHOLEHE.
VkazaHHBIE aaKHTh] ABIAIOTCA KOHEUHEIMH WIEHAMH NPH CMEIICHHHA MAHTHHHBIX OCHOBHBIX
H KHCIIBIX @1aKHTOBbIX Marm.
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ObofieHsple TaHHLIE 10 W30TOMHON TeOXPOHONOMKMH BYJIKAHW3MA W Cro CBA3H C
FEOJIMHAMMKOH BO BPCMCHM W HPOCTPAHCTBE IOKATUIM, YTO B PernoHe Apasmickoii
KOJLUTM3HH TIPOHCXOIMIIA JIaTePaTbHas MHIPAUs coOBITHs 0TPBIBA CI190a U CBA3AHHOM € 9THM
HpoLHECCOM HHHUHAUKWM NOCT-KOJUTH3HOHHOI0 MarMaTuiMa BO BPeMeHH, C CeBepoO-3aliaja
(11-10 Ma) na toro-gocrok (6 Ma), uro MOKHO 00BSCHHTE CYLLECTBYIOLIEH TEOPETHICCKOI
MOJIE/IBIO OTPBIBA Cm0a npe/UiokenHoi (Wortel & Sparkman, 2000).

Bee  oboGuiennsle B padoTe  BYIKAHOJIOMHYECKHE, TeOXPOHOIOIMHMECKHE |
CeHCMONTOTHYCCKWE  [IaHNBIC, a TakKe NPHBEICHHBIC PE3YNBTAThl OHNECHOK  9acTOTHI
NOBTOPSEMOCTH  BVIIKAHH3MA, JOIYCKAIOT BO3ZMOKHOCTH BO30GHOBICHUS MOHOIE€HHO
BYJIKAHMYECKOH dKTHBHOCTH Ha TeppuTopun  Apmenun B mpefenax [eramckoro,
Bapaenucckoro w1 CloHMKCKOro ByJIKaHMdeckux Haropuii. Mccaenoanusmu arropa no
(u3HUeckoil  BYIKaHONOTHH W BepOATHOCTHOH OlUCHKE BYJIKAHHYECKOH OTIACHOCTH,
YCTAHORIIEHO, 9TO HAWOOIBIIYIO CTEMNEHb BYJIKAHMMCCKOH OIACHOCTH JUIS  TUTOUIAAKA
ApmsHekoit ADC uMmeror BbinageHue Tedpbl BCIEACTBHE BOZMOXKHOTO IKCILIO3HBHOIO
WIBEPIKEHNS BY/IKala Apapar, OlCHUBAEMOE HAMM BEpPOsTHOCTEIO B 107- 108 roj.

B pesynbrare npuknaiHbIX reo-apXeolorHuecKHX WCCneJoBAHUH aBTOPA, OCHOBAHHBIX
HA WHHOBAIHOHHOM TIOAXOJE K TEOXHMHYECCKOH THIM3aMK o0CHAMAHOB TIOKa3aHo,
pajielleHHe PerHOHANBHBIN HCTOYHHKOB OOCHIHAHA PHONHTOBLIX BYJIKAHOB ApMEHHH.
[pysun u CB uacth Kape-Dp3epyMckoro miaato. ¥ cTaHoBIeHo, YT0 OGCHIHAH PHOIHTOBLIX
synkaHos [OuHoro Kapkasa wenonb3oBaics B JIOHCTOPHYECKOE BpeMsl He TO/NLKO Ha
nocesienuax B Apmennn | I'pysum, no u na Gonpinom yaanenuu: B Tpoe, na ofwmpnom

Mpanckom nmato, Ha Ceseprom Kaskase, Ha moceneHnsx KypHHCKOW HU3MEHHOCTH.

uuenenhu

Unihghnt  hpwpluwlwunyeniup hwinpuwundd £ Bpypwnhtwdhy
ppwyhdwyubph htppwihnfudwt gmghs U hptuhg Ubpyuwjwgunud £ Ynihghwih
gnuhtbpnd Jwgdwwnwywgnuip b Jwgdwtbph pwpdpwgnidp hwulwbwpnt
ntpwhwnnily  opyiywn’  jpwgubnd  dep ghwnbhpubpp hpwpuwhu
wywnhynipyjwl punyph, nbyuntwlwt wwdwiutbph L nwpwdniejwl nt
dwdwuwlyh dbg hpwpluwlwunipjwu bYngnighw)h dwuhu:

LGnhuwhh  Ynndhg  <wjwuwmwbh  snppapnwiwl hpwpliwwingeu
Jtpwpbpjw| unwgywd pgunwwihb-epypwphdpwlwl, hpwpluwghunwlwy,
Enypwdwiwtwlwgpwlwy njwubph hwdwuwwpguwy wuwlhgh
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wpryniupnud wnwewplyyby § Wwunnhw-Cw-hpwbwlwl opngbt wjwwnnjh
(uwpwhwppeh)  snppapnulwt  hpwpluwlwunEwl  wWhwnpngbubnhy L
ghnnhuwdhly dnnbip, h hwpn G phipdwd dwgdwubph |henudbpwiht W/Gwd
wupbtnudpbpwiht dwuphwlwl wnpnipubpp b btpwig hbnwgw bynynighwt’
pinipinugdwi nh$bpbughwghwt Ywd Jwgdwubph fuwntdbp <wpwdw)h
Ynyywuh nwppbip hpwphuwihtu Yuunbputiph vwhdwubbpnud:

Snyg £ nipdws, np Lwpwywht Ynyywuh Jbpht wihngbt-snppnpnwlwip
nnEphw-npwiuhpwquinwiht hpwpluwlwunienup,  npu pungpynud &
Upuwpwiwph,  Lonnty,  Ynnwph  vwpwhwpebpp L Ywpu-Epgpnudh
vwpwhwpeh dh dwup, hwunhuwind £ Gpypwgunh wnwyb) Gppunwuwpn b
thwpp  wwinn-pwquinwiht wpnghtghwt'  wfwi wbiuntwyw
ww)dwuubphg:

®npp  Yndyuwuh  nnppu-npwiuhpwquinwiht hpwpuwwngendp
wpryniup £ unipniyghnt-dnnhdhlwgywsd  |hpnudbipwiht  dwiphwlwu
wnpiniph thnpp b dhohtt wumhbwuh (<5%) pwhubpwht bwghwubph dwulwlyh
hwidwu W sh gmgunpnud YEnlwiht qquih  Ynbnwdhbwghwih  Yud
dwagdwubph ppwp uwnbdbine JYwiniegmuubp W hpkuhg ubplwjwgunud
nwpwdwopewth Ynihghnt hpwphiwlwunyewt Jwlphwywl wnpnipubiphg
dtyp («nniGphinwghts (hpnupbpwiht dwlphwlwu wnpjng):

Uwupnwpwiht  wuwnn-pwqupnwiht Jwgdwinhqdh  wnwowgdwl
wwwndwnp Udwuhw-Ulwb-<wquwpwih ununnipwihg  hjnwhu,  hwpwdwiht
uttiph (cn36) wnynidhg pwgh, Yupnn k |htb bwl hynwhuwihuh' Mntnwlwb
uliph wnynwp n Jdhngbund, hush hbwnbwupny wbnph £ nibgh] wwp
wuwnbtnudbpwih pwpdpwgnudp Cwjwunwth nmwpwsph vwhdwutbpnd b
Cwjjwlywt pwpdpwdwiunwyh wdpnne hnwpuwht dwunwd, npp upnn &
hwunhuwbw |henubbpwiht dwiphwh dwuynwpwiht hwdwl niphgbn:

Lwjwuwnwbh  hbwynhghnt  hpwpluwlwunieinip Juwdws £ bpyn
nwppbp Jwuphwlywt wnpnpbph hbn: Dpwtghg dG4p «nnibphuwipus
thenubbpwihtt dwbphwywyu wnpmipu £, dnwp’ Ywwwih puquihnubph
wnpjnipp, npp hGn uwyywsd € twl Unwpp I npwh dwgdwnhqdp, npp
dwubwyhnpty  h hwpwn £ BYE dwpnbuhuh pwpdpwdwlnwyp
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hpwptuwlwunipjwl dbg: Quywiubrh, Upwgwdh, SEnwdh L Ywpu-Epgpnudh
wwwnnubiph hpwpluwwuniejwu Epypwphdhwlwy punipwantph
hwdbdwnwlywl wbwihghgp gnyg £ wwihu bpwtg bdwbnyegniip: Qjuwhuny,
Ywpnbthut ne Upniuhpp vwhdwl BU mwppbp dwighwlwl nndbuubph dhol'
Ywpu-Epgpnid-RQudwiubp-Upwgquws-Fbnwd {ennibphthuwhus) hinwhu-
hinwpu-wpldninpmd b Umbhp-YwwwU-hjnwhu-wpbdnjwu Ppwb
(«puquupwinwiht»)'  nbwph  hwpwyd:  lwjwunwuh  nwnfuwuppdwd
hpwpfuwiht  ubiphwtbiph  GpYpwphdhwlwl  punipwgnbpp Yuwws  bu
hpwphiwlhwunpjwt Jwuphwlwt wnpnpubph hwpunwgdwdp  bwfuyhu
unipnniyghwubpny, npnup wnlw U nwpwdwopowlnd: Cuwn npnd,
enniphnwiptu»  Jwuphwlwt  wnppoipnd nhndnd o dlgngngh
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Khachatur Meliksetian
Formation of collision magmas at the example of Quaternary volcanism of
the territory of Armenia and the volcanic hazards

SUMMARY

Collision volcanism is an indicator of the changes of geodynamic settings and
represents a unique object for understanding magma generation conditions and their
rise in the collision zones, contribute important information about links between
voleanic activity and tectonic settings in space and time.

As a result of comprehensive analysis of new isotope, geochemical, volcanological,
geochronological data on Quaternary volcanism of Armenia, petrogenctical and
geodynamic model of Quaternary volcanism of Anatolian-Armenian-Iranian orogenic
plateau is developed. Lithospheric and/or asthenospheric mantle sources of magmas
and paths of their further evolution such as fractional crystallization and magma
mixing within different volcanic clusters of South Caucasus are characterized.

It is demonstrated that Upper Pliocene-Lower Quaternary dolerite-trachybasaltic
volcanism of South Caucasus including Akhalkalaki, Lori, Kotayk and part of Kars-
Erzurum plateaus, represents the youngest and smallest continental flood basalt
province regardless of tectonic settings.

It is demonstrated, that dolerite~trachybasaltic volcanism of South Caucasus is the
result of small and medium degrees (<5%) partial melting of spinel facies of
subduction modified lithospheric mantle source and does not demonstrate evidence of
significant crust-contamination or magma mixing and thus, represents one of the
mantle sources of collision volcanism in the region (“dolerite™ lithospheric mantle
source).

Large-volume CFB magmatism to the north of Amasia-Sevan-Akera suture zone
can be explained as a result of detachment of the northern Pontide slab in the late
Miocene (Skolbeltsyn, 2014), apart from the detachment of the southern slab beneath
Bitlis-Zagros suture (Keskin et al., 199), which caused the rise of hot asthenosphere
within the territory of Armenia and the entire northern part of the Armenian Highland
and triggered large-scale melting of the lithospheric mantle.

Post-collisional volcanism of Armenia is associated with two different mantle
sources. One of them is the “dolerite™ lithospheric mantle source and the second one
is Kapan and Syunik -11 source of basanites partially exposed also in the volcarism of
Vardenis upland. A comprehensive analysis of geochemical characteristics of
volcanism of Javakheti plateau, Aragats, Gegham and Kars-Erzrum plateaus

demonstrate their uniformity. Therefore, Vardenis and Syunik represent a boundary
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between two different mantle domains: Kars-Erzrum-Javakheti-Gegham (“dolerite™) to
the north-northwest and Syunik-Kapan- NW Iran (“basanitic™) to the south.

Geochemical characteristics of the investigated volcanic series of Armenia are
related to enrichment of mantle sources of volcanism by past subductions that took
place in the region.

At that, influence of Mesozoic subduction is observed in the “dolerite” mantle
source, while in the south in Syunik [I-Kapan basanite source, overimposed influence
of distinet subduction components associated with the younger Zagros subduction is
observed. !

By using Sr/Y peochemical proxy as indicator of crustal thickness, it is
demonstrated that within NE part of the Armenian Highland, the Moho depth surface
increases from 40 km to over 100 km in the direction from northwest to southeast:
from Javakheti Ridge and Aragats to Syunik volcanic highland and NW Iran. These
data indicate that the boundary between the area of thickening of the crust and
lithospheric delamination lies at the border of Gegham and Vardenis volcanic
highlands.

As a result of spatial analysis of geochronological data of the entire region, it was
demonstrated that in the Arabian collision zone, lateral migration of slab break-off
events and associated initiation of post-collisional magmatism occurred from the
northwest (11-10 Ma) to the southeast (6 Ma), which can be explained by existing
model (Wortel & Sparkman, 2000).

All volcanological, geochronological and seismological data summarized in this
work, as well as the results of assessments of frequency of occurrence of volcanism,
allow the possibility of renewal of volcanic activity at the territory of Armenia with
Gegham, Vardenis and Syunik volcanic uplands.

As a result of the work on probabilistic assessment of volcanic hazard of the site
of the Armenian NPP, it was asserted that the site of Armenian NPP is at most subjected
to tephra fallout resulted from possible explosive volcanic eruption of Ararat volcano
with annual probability at 10-5- 10°° per year according to our studies.

As a result of applied geoarchaeological studies, based on the innovative approach
of geochemical characterization of obsidians, division of regional sources of obsidians
of rhyolitic volcanoes of Armenia, Georgia and NE part of Kars-Erzrum plateau is
shown. It has been demonstrated, that obsidian from rhyolitic volcanoes of South
Caucasus was used at prehistoric times not only at the settlements in Armenia and
Georgia, but also quite far from the geological sources, in Troy, lranian plateau,

northern Caucasus and in the settlements of Kura depression.
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